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1 Introduction

The impact of globalization on domestic labor markets has sparked a lot of interest in both

the popular press and the academic research. Recent empirical evidence has given support

to the widespread concern that globalization tends to be harmful for (unskilled) labor in the

industrialized world (cf. Feenstra and Hanson, 1999; Egger and Egger, 2003; and Hijzen, Görg

and Hine, 2005). Motivated by the ongoing debate on adverse labor market developments, it

is the goal of the present paper to shed light on the role of trade unions in the process of

globalization. We study in how far wage bargaining provides an incentive for firms to become

horizontally multinational and show how the bargaining power of unions determines the share

of multinational enterprises in general equilibrium. In addition, we provide new insights on the

role of multinational activity for wages and the unemployment rate. By distinguishing between

short-run effects for a given number of competitors and long-run effects after firm entry/exit,

we draw a comprehensive picture of the consequences of wage bargaining in a globalized world.

To develop our arguments, we set up a simple general equilibrium model with imperfect

competition in the product market and wage bargaining in the labor market. We are inter-

ested in trade and investment relationships between industrialized economies. Therefore, we

consider integration of two similar countries, which do not differ in their economic and po-

litical fundamentals. Focussing on identical economies renders our analysis different from the

outsourcing literature, which emphasizes the incentives of firms to shift production abroad if a

foreign country offers lower factor costs. Since the consequences of outsourcing from developed

to developing countries are already well understood (Skaksen, 2004), we focus on the empiri-

cally more important case of two-way horizontal multinational activity.1 Furthermore, in order

to isolate the impact of wage bargaining from other channels of influence, we assume that trade

costs are zero. Then, a traditional proximity-concentration trade-off (Brainard, 1997) does not

arise and exporting would be the preferred mode of foreign market penetration if labor markets

were perfectly competitive. However, if wages are negotiated between firms and unions, there is

a motive for setting up a foreign production facility, as this leads to a better outside option in

the bargaining process.

It is a well established fact that the bargaining position of firms vis-á-vis trade unions depends

on the firms’ ability to shift production abroad (Gaston, 2002). A firm that sets up a second

production site in a foreign economy can credibly threaten to replace domestic with foreign

production if wage claims of unions are excessive. In the words of Caves (1996, p. 125): “If

the MNE maintains capacity to produce the same goods in different national markets, output
1See Markusen (1984) for an early contribution and Markusen (2002) for a discussion on different forms of

foreign direct investment (FDI) and their empirical support.
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curtailed by a strike in one market can be replaced from another subsidiary’s plant.”

The better outside opportunities of multinational (two-plant) producers lead to lower wage

payments as compared to exporters. The associated reduction in variable production costs pro-

vides an incentive for firms to engage in foreign investment, even though it induces higher fixed

costs. Hence, the decision to penetrate the foreign market through local affiliate production

instead of exports depends on a trade-off between higher fixed and lower variable production

costs. However, in contrast to the proximity-concentration trade-off the lower variable produc-

tion costs do not accrue from a saving in real trade costs but rather from a better position in the

wage bargain. Because the incentive to become multinational stems from the wage bargaining

itself, the bargaining power of unions becomes a key determinant of firm structure. This is an

important difference to the textbook models of multinational production, which build upon the

assumption of perfectly competitive labor markets.

We are not the first to investigate foreign direct investment (FDI) under wage bargaining.

Bughin and Vannini (1995) set up a partial equilibrium oligopoly model to analyze the impact

of trade unions on a foreign firm’s incentive to invest in the destination country. In a similar

setting, Leahy and Montagna (2000) illustrate how different degrees of union centralization

influence the attractiveness of locating in a host country. However, these studies do not account

for the impact of FDI on the outside option of firms, because the wage rate in the multinational’s

parent country remains constant. The role of foreign investment for the bargaining position of

firms is addressed in Zhao (1995) who studies the incentives for cross-hauling FDI under wage

bargaining. Zhao (1998) presents an extension to a general equilibrium framework with full

employment where the outside option of workers in the wage bargain is determined by the wage

rate in a perfectly competitive sector. Zhao (1995, 1998) consider an integrated world market

and allow for wage negotiations of multinational producers in the home and the host country.

Skaksen and Sørensen (2001) choose a similar framework to analyze the conditions under which

outbound foreign investment of a monopolist can be beneficial for domestic workers. Naylor and

Santoni (2003) also account for wage bargaining in the home and the host country. They study

an FDI game between a domestic and a foreign firm. Treating countries as segmented markets

and ignoring exports as an option for serving foreign consumers, they find that FDI is less likely

if unions are weak.2

In a recent contribution, Lommerud, Meland and Sørgard (2003) have investigated the role

of trade liberalization for wage negotiations and firm location. They show that somewhat sur-

prisingly an exogenous decline in trade costs can make FDI more attractive if domestic labor

markets are unionized. Collie and Vandenbussche (2006) go one step further and analyze a
2Gaston (2002) associates a better outside option with economic integration. However, he does not investigate

a firm’s incentive to invest abroad, but rather treats variations in the outside options as an exogenous shock.
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country’s optimal trade policy if foreign investment is possible and wages are set by unions.

They show that a tariff may be welfare improving if it renders foreign investment unattractive

and thereby saves union rents. Both of these studies do not allow for wage bargaining in the

host country and treat the foreign wage as exogenous.

This paper differs from the existing literature in several important ways. First, we do not rely

on a partial equilibrium framework but allow for general equilibrium feedback effects. This has

important consequences for the outside options in the Nash bargain, which (although exogenous

for the individual firm and union) are endogenously determined in equilibrium. Furthermore, a

general equilibrium setting allows us to identify wage and (economy-wide) unemployment effects

in a uniform framework. Second, by accounting for a mass of monopolistically competitive

producers (instead of one or two competitors), we can ignore the integer problem and treat the

share of multinational producers as a continuous variable. This gives us a comprehensive picture

of how changes in the economic and political fundamentals affect the labor market outcome if

firms can adjust their mode of foreign market penetration. Third, we investigate the decision

of firms to enter and exit the market. This allows us to separate short-run effects for a given

number of competitors from long run-effects, which are triggered by adjustments in the entry

and exit decisions of producers. Finally, we are interested in the role of policy variables and shed

light on the effectiveness of labor market reforms as a cure for the unemployment problem.3

The remainder of this paper is organized as follows. Section 2 outlines the theoretical frame-

work and establishes the autarky equilibrium. In section 3, we study economic integration

between two symmetric countries and discuss, for a given number of competitors, the short-run

equilibrium under openness. Firm entry and exit decisions are at the agenda in section 4. In

section 5, we summarize the short-run and long-run labor market effects of economic integration.

The last section concludes.

2 Basic set-up: Wage bargaining under autarky

We conduct our analysis in a model with two types of consumption goods, a horizontally dif-

ferentiated good x and a homogeneous good Y , and two factors of production (physical capital

K and labor L). Physical capital is inelastically supplied
(
K̄

)
in a perfectly competitive factor

market and the country is populated by a fixed number of workers (L̄). Each worker is endowed

with one unit of labor. The factor return to labor is negotiated between firms and unions. The

respective wage-setting process is described in detail below.
3Note that Zhao (1998) also presents a general equilibrium framework. However, adding a competitive sector

which uses labor input, he binds the outside option of workers to the competitive wage and cannot study unem-
ployment effects. In addition, he assumes a duopoly in the industrial sector and does not provide insights into
the consequences of firm entry.
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In the x-sector, firms have to invest f units of capital to set up a production facility and

to develop a blueprint for a variety of the differentiated good. Production of a distinct variety

requires the input of labor. We normalize units so that one unit of the differentiated good

requires the input of one unit of labor. Hence, the output of variety i is determined by

x (i) =

{
L (i) if K (i) ≥ f

0 if K (i) < f
. (1)

Good Y is a homogenous good, which is sold in a perfectly competitive market. Its produc-

tion requires the input of capital only. For simplicity, we assume Y = KY . We choose good Y

as the numéraire, which implies that the factor price of capital, r, equals one: r = 1.4

Preferences of the representative consumer are given by a Cobb-Douglas utility function

U = XαY 1−α, 0 < α < 1. (2)

where X ≡
[∫ N

0 x (i)(ε−1)/ε di
]ε/(ε−1)

is a CES-aggregator (Dixit and Stiglitz, 1977) and ε ≥ 2 is

a preference parameter that determines the elasticity of substitution between different product

varieties. Here, x (i) denotes the demand for variety i and N is the mass of producers in the x-

sector. Each firm produces only a single variety, so that the mass of monopolistically competitive

producers equals the mass of differentiated variants.

Utility maximization determines inverse demand for variety i of the differentiated good:

p (i) = (αE/P )1/ε x (i)−1/ε , (3)

where E ≡ K̄ +
∫ N
0 p(i)x(i)di is total income and P ≡

∫ N
0 p (i)1−ε di is a price index. Profits

are given by

π (i) = (αE/P )1/ε x (i)1−1/ε − w (i) x (i)− f. (4)

Firms take aggregate variables as given and hire workers until their marginal return equals the

wage rate. This implies

w (i) = (1− 1/ε) (αE/P )1/ε x (i)−1/ε . (5)

Equation (5) determines the optimal scale of firm i for a given E, P and w (i). Note also that
4The introduction of a separate numéraire sector is motivated by Krugman’s (1991) seminal work on economic

geography. The assumption on factor use in the two production sectors is primarily made for tractability reasons.
Together, these two ingredients allow us to solve the model analytically and to present the main economic
mechanisms in a transparent way.
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the price-cost margin depends on ε only:

w (i) /p (i) = (1− 1/ε) (6)

To account for the fact that institutions shape the labor markets of the industrial world,

we consider trade unions. These trade unions bargain over wages for their members. Wage

negotiations take place at the firm level and union activities are restricted to a single producer.

Hence, there is a mass of N firm-union bargaining pairs. Wage rate w (i) is determined in a

Nash bargain by solving the following maximization problem

max
w(i),x(i)

Ω (w (i) , x (i)) = {x (i) [w (i)− w̄]}γ {π (i)− π̄}1−γ , s.t. dπ(i)/dx(i) = 0. (7)

Variable w̄ denotes the outside option of a worker (independent of the firm where he/she is

employed) and x (i) [w (i)− w̄] gives union i’s contribution to the Nash product (recall x(i) =

L(i) from (1)). In analogy, π̄ denotes the outside option of firms and π (i) − π̄ is firm i’s

contribution to the Nash product. Parameters γ and (1− γ) indicate the bargaining power of

unions and firms, respectively. Of course, γ ∈ [0, 1] . If γ = 0, unions have no bargaining power

and we end up in the borderline case of a perfectly competitive labor market. In contrast, γ = 1

indicates a situation, where firms do not have any impact on the wage level, which is dictated

by unions.

Wage negotiations begin after firms have decided to enter, i.e. after the costs of developing a

blueprint and setting up a local production facility have been incurred. With r = 1, these costs

are given by f . Hence, fixed costs f are sunk when bargaining takes place, implying π̄ = −f .

Firms have the “right-to-manage” employment, so that maximizing the Nash product is subject

to condition (5). The solution to the bargaining problem in (7) is the so called wage setting

curve. It gives the wage premium paid to workers in firm i over their outside option as a function

of the output (or employment) level of the firm:5

w (i)− w̄ =
ε− 1

ε

γ

ε− 1 + γ

(
αE

P

)1/ε

x (i)−1/ε . (8)

Equations (5) and (8) jointly determine the bargaining outcome for given aggregate variables

E, P , and w̄:

x (i) =
(

(1− 1/ε)
ε− 1

ε− 1 + γ
w̄−1

)ε

(αE/P ) , (9)

w (i) =
ε− 1 + γ

ε− 1
w̄ (10)

5See the Appendix for a derivation of the wage-setting curve in (8).
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Since all producers and unions are identical we can omit firm indices in the following: w (i) = w

and x (i) = x for all i ∈ [0, N ].

Outside options of workers depend on wages attainable outside the firms, unemployment

benefits and the unemployment rate. Unemployment benefits are financed by lump-sum taxes.

In a symmetric autarky equilibrium with identical firm-union bargaining pairs, the outside option

of a worker is given by

w̄ = (1− u) w + uβw, (11)

where β ∈ (0, 1) is the replacement ratio and u is the unemployment rate.6 From (10) and (11),

we obtain the autarky rate of unemployment ua:

ua =
1

1− β

γ

ε− 1 + γ
. (12)

(Subscript a indicates autarky equilibrium values.) The requirement of u ∈ (0, 1) imposes a

restriction on the replacement ratio β: β < (ε− 1) / (ε− 1 + γ). A higher γ is associated with

stronger unions and leads to higher wage claims in the Nash bargain. In equilibrium, this results

in higher unemployment rates. A higher replacement ratio β leads, for a given wage rate, to

higher unemployment benefits and thus to a better outside option of workers in the Nash bargain.

This also raises wage claims and the equilibrium unemployment rate. The unemployment rate

is independent of factor endowments and the wage rate because unemployment benefits are

proportional to w and the production technology is linear in L (Beissinger and Egger, 2004).

Aggregate output of differentiated goods depends on aggregate employment: Nx = (1− u) L̄.

Hence, firm size can be written as

x′a = (1− ua) L̄/N. (13)

For now, we assume that the mass of producers N is exogenously given, so that x′a can be

interpreted as the equilibrium firm size in the short run, i.e. before entry or exit takes place.

(A prime denotes a short run variable.) Entry and exit of firms will be analyzed below.

The capital market equilibrium requires

K̄ = Y + Nf , (14)

so that the output of the homogenous good is determined by Y ′
a = K̄ − Nf . Since entry and

exit decisions are treated as exogenous for the moment, we have to assume a sufficiently small
6See Gaston (2002) for a similar specification.
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firm number, with N < K̄/f , to obtain Y ′
a > 0.7 With Cobb-Douglas preferences, expenditure

shares devoted to X and Y are constant: Y = (1− α) E and pxN = αE. Hence,

E′
a =

K̄ −Nf

1− α
(15)

and

p′a =
α

1− α

(
K̄ −Nf

)
(1− ua) L̄

. (16)

Using (6), the wage rate can be expressed as

w′
a =

α (ε− 1)
(1− α) ε

(
K̄ −Nf

)
(1− ua) L̄

. (17)

Note that wage rate w′
a also determines the factor price differential w/r, as r = 1. Finally, by

virtue of (3)-(6), profits can be expressed as

π′a =
1
ε

α

(1− α)
K̄ −Nf

N
− f . (18)

Equations (12)-(18) provide the short run equilibrium solutions. An increase in the endow-

ment with capital raises income E, output of Y , prices p, wages w and profits π. However, it

does not affect output of the differentiated good x. An increase in the endowment with labor

increases x, but reduces p and w. The fall in w is proportional to the increase in L̄ so that total

income and profits remain unaffected. It is an important feature of our model that changes in

market size variables K̄ and L̄ do not have an impact on the equilibrium unemployment rate

ua. This is consistent with the stylized fact that unemployment rates do not exhibit a size

pattern, i.e. unemployment is a problem in both large and small economies. An increase in

the mass of firms N fosters competition and tends to reduce output per firm. Since x′a declines

proportionally, total market output Nx and unemployment rate ua remain unaffected. Changes

in fixed costs f exhibit a similar effect.

All else equal, a higher β or γ raises the factor return negotiated in the wage bargain,

according to (8) and (11). Due to a constant markup rule, this raises the price level and

therefore leads to a lower demand. As a consequence, firms lay off workers to reduce their

scale. This raises unemployment and the aggregate output level Nx declines. The two opposing

effects on price p′a and output x′a exactly cancel out, leaving total income E unaffected by β

and γ changes. From (12) and (17) we can conclude that a policy intervention that reduces β

7Under free entry and exit of producers, the firm number will adjust endogenously, such that diversification in
the production pattern is guaranteed, see (19) below.
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or γ is a cure for high unemployment rates but at the same time induces lower wages. This

reveals a potential conflict of labor market reforms that aim at reducing the unempoyment rate.

Furthermore, since the aggregate income is independent of β and γ, such reforms are also less

successful an instrument for raising the GDP level.

In the long run, positive profits induce entry. Hence, the long run equilibrium is characterized

by zero profits and the mass of firms is given by

N ′′
a =

α

(α + ε (1− α))
K̄

f
, (19)

according to (18). (A double prime denotes the long run equilibrium outcome.) An increase

in K̄ is associated with larger demand for intermediate goods and renders entry of additional

producers attractive. Moreover, a reduction in f raises profits and leads to additional entry, as

well. Hence, it is intuitive that the mass of firms must be rising in K̄/f .

Substituting (19) into (13)-(17) yields the long run free entry solutions:

x′′a =
(α + ε (1− α))

α

(1− ua) fL̄

K̄
(20)

E′′
a =

ε

(α + ε (1− α))
K̄ (21)

p′′a =
αε

(α + ε (1− α))
K̄

(1− ua) L̄
(22)

w′′
a =

α (ε− 1)
(α + ε (1− α))

K̄

(1− ua) L̄
(23)

The output of the homogenous good is given by Y ′′
a = [ε (1− α) / (α + ε (1− α))] K̄. This

completes our discussion of the autarky equilibrium.

3 Wage-bargaining under openness: a short-run perspective

We now turn to the role of trade unions in an international environment. For this purpose, we

consider two identical economies (H,F ) with segmented factor markets. Firms have two options

for serving consumers in the foreign country. On the one hand, they can penetrate foreign

markets as an exporter (subscript n) by producing all goods at home and shipping exports

to consumers abroad. On the other hand, they can set up a second production plant abroad

and serve foreign consumers from a local subsidiary. Because the two production sites provide

identical goods, we refer to such a firm as a horizontal multinational enterprise (MNE, subscript

m).
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To emphasize the role of trade unions for the internationalization strategy (i.e., the mode of

foreign market penetration), we eliminate other determinants of the export versus foreign invest-

ment decision from our model. In particular, we assume that exporters and multinationals share

the same production technology and that there are no trade frictions. The underlying reason

for these simplifications is that neither the proximity concentration trade-off nor productivity

differences are the focus of our analysis. These issues are well understood and there is profound

empirical evidence for their importance (see Brainard, 1997).

Our focus is on the role of wage bargaining. Without productivity differences or trade-cost

savings, multinational enterprises face a pure fixed cost disadvantage when labor markets are

perfectly competitive. However, in the presence of unions, there can be a motive for operating

a second production facility: outside option. If wage bargaining fails in one country, the MNE

can service this market from its production facility abroad. This outside option improves its

bargaining position vis-á-vis the union. As a consequence, multinational producers can enforce

lower wages than exporting firms because an exporter cannot relocate its production across

borders.

A prerequisite for this mechanism is that firms can run production facilities outside the range

of influence of domestic unions. In an international context, it is a realistic assumption that

unions are strictly national and cannot enforce any wage contract beyond borders. This leads to

plant-level wage negotiations if labor markets are unionized and a firm operates one production

plant at home and a second one abroad.

We assume that investment decisions and formation of trade unions in foreign subsidiaries

of multinationals take place before the wage bargain. The inverse demand function in H and

F are represented by (3). Profits of exporters (n) and multinationals (m) with headquarters in

country j 6= k are given by

πj
n (i) =

(
αEj/P j

)1/ε
xj

n (i)1−1/ε +
(
αEk/P k

)1/ε
xk

n (i)1−1/ε

−wj
n (i)

[
xj

n (i) + xk
n (i)

]
− f , (24)

πj
m (i) =

(
αEj/P j

)1/ε
xj

m (i)1−1/ε +
(
αEk/P k

)1/ε
xk

m (i)1−1/ε

−wj
m (i) xj

m (i)− wk
m (i) xk

m (i)− ρf , (25)

respectively.

Setting up a second production facility induces additional fixed costs (ρ− 1) f > 0. The

parameter ρ > 1 captures the fixed cost disadvantage of multinational enterprises. The existing

10



literature gives no clearcut prediction on the size of ρ. If providing headquarters services (which

include the development of the blueprint) is costless, and fixed costs for setting up production

facilities are proportional to the number of plants, ρ = 2 is a meaningful assumption. In contrast,

if providing headquarters services induces costs, the increase in the fixed cost may be less than

proportional when the firm sets up a second production plant. This leads to 1 < ρ < 2. Finally,

Helpman, Melitz and Yeaple (2004) emphasize that setting up a foreign subsidiary induces higher

fixed costs than setting up a local plant.8 This leads to ρ > 2 in our terminology.

However, the fixed cost differential is not the only difference between exporting firms and

multinational enterprises. Because existence of a foreign subsidiary also affects the outside option

of firms in the Nash bargain, wages will be lower for MNEs than for exporters: wj
n (i) > wj

m (i).9

This trade-off between higher fixed and lower variable costs under multinational production is

in the center of our interest and will be analyzed in detail below. At this point we introduce

some symmetry assumptions to simplify the formal exposition. First, we assume that the two

economies are symmetric, so that we can suppress country indices. Moreover, we assume that

producers of the same type (exporter or multinational) are identical. Hence, we can omit firm

indices as well.

Let us now turn to the wage-bargaining problem. Since firms have the “right-to-manage”

employment, they will choose the number of workers such that the marginal product of labor

equals the wage rate. This is taken into account in the Nash bargain. If a firm is an exporter,

the outcome of the firm-level negotiation is determined by maximization problem (7) and the

respective wage-setting curve is given by10

wn − w̄ =
(1− 1/ε) γ

ε− 1 + γ

(
αE

P

)1/ε

x−1/ε
n . (26)

However, if a firm sets up an affiliate abroad, it can serve the home market through exports

from the foreign production plant. Then, the outside option of a multinational enterprise in the

Nash bargain is π̄m = πn − (ρ − 1)f , where πn represents the profits of servicing the domestic

market from the foreign production facility as an exporter. Because of symmetry, this is the

same profit that a domestic exporter can make.11 Substituting π̄m in (7), the outcome of the
8Better knowledge of the domestic distribution system may be one explanation for this fixed cost differential.
9Note that wj

n (i) > wj
m (i) is not contradictory to the empirical finding that multinational firms pay higher

wages. If multinational producers have better technological (or organizational) characteristics, like higher pro-
ductivity levels, rent-sharing mechanisms can explain the empircal pattern of factor returns (see Barth and
Zweimüller, 1995; Blanchflower, Oswald and Sanfey, 1996; Hildreth and Oswald, 1997). These sources of higher
wage payments of multinational firms are eliminated in our analysis by the assumption of identical production
technologies.

10See the Appendix for a derivation of the wage-setting curve in (26).
11For a discussion on the outside option of a multinational producer, see the Appendix. A detailed derivation

of the wage-setting curve in (27) can also be found there.
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wage bargain between a union and a multinational firm (at the plant-level) is given by

wm − w̄ =
2 (1− 1/ε) γ

[
1− θ1−1/ε

]
2εγ

[
1− θ1−1/ε

]
+ (1− γ) (ε− 1)

(
αE

P

)1/ε

x−1/ε
m , (27)

where θ ≡ xn/xm is the output disadvantage ratio of an exporter vis-á-vis a multinational firm.

If the two types of producers (exporters and multinationals) coexist, the first-order conditions

of profit-maximization yield

wn = (1− 1/ε) (αE/P )1/ε x−1/ε
n , wm = (1− 1/ε) (αE/P )1/ε x−1/ε

m , (28)

respectively, according to (5). Together with (26) and (27), the two expressions in (28) provide

the partial equilibrium solution for xn, xm, wn and wm. They imply

wn =
ε− 1 + γ

ε− 1
w̄, (29)

wm =
2εγ

(
1− θ1−1/ε

)
+ (1− γ) (ε− 1)[

2γ
(
1− θ1−1/ε

)
+ (1− γ)

]
(ε− 1)

w̄, (30)

respectively. And they also determine

θ =
(

wm

wn

)ε

, (31)

which shows that the ratio of output levels depends on the inverse ratio of wages. If multinational

firms are able to negotiate lower wages (wm < wn), they enjoy a higher output level (xm > xn),

according to (31).

Equations (29)-(31) provide an implicit solution for θ ∈ (0, 1]:12

Γ (θ, γ) ≡
2γ

[
1− θ1−1/ε

]
2εγ

[
1− θ1−1/ε

]
+ (1− γ) (ε− 1)

+
ε− 1

ε− 1 + γ
θ−1/ε − 1 = 0. (32)

The main properties of θ are summarized in lemma 1:

Lemma 1 Consider ε ≥ 2. Then, Γ (θ, γ) = 0 determines a continuous and twice differentiable

function θ = θ̃ (γ) on interval [0, 1), which has the following properties: (i) θ̃ (0) = 1 and

θ̃ (γ) < 1 for any γ ∈ (0, 1); (ii) limγ→1 θ̃(γ) = 1; and (iii) θ̃(γ) has a unique minimum at some

γ∗ ∈ (0, 1), so that dθ̃(·)/dγ < 0, for any γ ∈ (0, γ∗), and dθ̃(·)/dγ > 0, for any γ ∈ (γ∗, 1).
12If θ > 1, two plant production gives rise to a disadvantage in both variable and fixed production costs. Then,

multinational activities are definitely unattractive (see (45) below), so that we can safely ignore this case in the
following analysis.

12



Proof. See the Appendix.

Figure 1 illustrates the θ̃ (γ)-function for ε = 2.13 The shape of the θ̃ function is the result of

two counteracting effects. First, an increase in the bargaining power of unions γ raises the wage

rate determined in the Nash bargain. This wage increase is lower if a multinational firm and a

union negotiate, because a multinational firm has a higher outside option than an exporting firm.

As a consequence, the wage differential wm/wn is reduced and θ falls. Second, an increase in γ

lowers the weight of a firm’s contribution to the Nash product, so that the gap in the outside

options of exporters and multinationals becomes less important. This effect lowers the wage

differential and leads to a positive impact of γ on θ. It is the interplay of these two opposing

effects, which explains the shape of the θ̃ (γ)-locus in figure 1. If γ is low (γ < γ∗), and the

weight of a firm’s contribution to the Nash product is large, the first effect dominates, while the

second effect is stronger if γ is large (γ > γ∗).
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(1) 0Π ≥

In a next step, we can explicitly solve for outside option w̄ = (1− u (1− β)) w̃, where

w̃ ≡ mxmwm + (N −m) xnwn

mxm + (N −m) xn
(33)

is the average wage rate in the two economies (see (11)). Using xn/xm = θ and wm/wn = θ1/ε

from above and denoting by µ ≡ m/N the share of multinational firms in the overall mass of

producers, (33) simplifies to

w̃ = wm
µ + (1− µ) θ1−1/ε

µ + (1− µ) θ
. (34)

13Of course, the output ratio θ also depends on the size of the preference parameter ε but it is independent of
all other economic fundamentals. Preference parameter ε is suppressed as an argument of θ̃, since its role is not
of interest in the subsequent analysis.
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Thus, the outside option of unions as a function of firm structure variable µ is given by

w̄ = (1− u (1− β))wm
µ + (1− µ) θ1−1/ε

µ + (1− µ) θ
. (35)

Using equations (29) and (35) together with wm/wn = θ1/ε, we can determine the equilibrium

unemployment rate as a function of µ and θ:

u =
1

(1− β)

(
1− ε− 1

ε− 1 + γ

µ + (1− µ) θ

µθ1/ε + (1− µ) θ

)
. (36)

Thereby, u > 0 holds for any γ > 0, while u < 1 requires that β is sufficiently low. It

can be shown that β < (ε− 1) / (ε− 1 + γ) is sufficient for u < 1, irrespective of the share

of multinational firms µ and the output ratio θ (see our discussion below (12)).14 More-

over, since a mass of N producers is active in each economy, aggregate employment equals

2Nxm (µ + (1− µ) θ) = (1− u) L̄, and the output of a multinational firm is given by

xm =
(1− u) L̄

2N (µ + (1− µ) θ)
. (37)

Equation (37) expresses a multinational’s plant level scale as a function of overall economic

activity (1− u) L̄, the mass of competitors 2N , the share of multinational producers µ and

the output ratio θ. Ceteris paribus, a higher unemployment rate lowers aggregate employment

and thus output at the firm level. Furthermore, since exporters produce at a lower scale than

MNEs, a higher µ fosters competition and, all other things equal, reduces xm. Finally, a higher

θ is associated with lower employment of multinational firms relative to exporters and therefore

reduces xm for a given rate of unemployment u. The corresponding output of an exporting firm

can be calculated using xn = θxm.

By following the same route as in the previous section, we can solve for the remaining general

equilibrium variables. The capital market clearing condition implies

K̄ = Y + (1 + µ (ρ− 1))Nf . (38)

It determines the output of Y as a function of µ and N : Y = K̄− (1 + µ (ρ− 1))Nf . Again, we

assume a sufficiently small N , such that Y is positive (for any µ), see our discussion below (14)
14It can be shown that du/dµ < 0. Then, noting that β < (ε − 1)/(ε − 1 + γ) is sufficient for u|µ=0 < 1, it is

obvious that u < 1 holds for any possible µ. Furthermore, evaluating u at µ = 1, we can conclude that u > 0 for
any possible µ if 1 > θ−1/ε(ε− 1)/(ε− 1 + γ), which is the case for any γ ∈ (0, 1), according to (32). Recall that
Γ(θ, γ) = 0 requires θ−1/ε < (ε − 1 + γ)/(ε − 1) if γ ∈ (0, 1). For γ = 0, Γ(θ, γ) = 0 implies θ = 1 and therefore
u = 0. This is the benchmark case of a perfectly competitive labor market.
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and in Footnote 7. The output of the homogeneous good is ceteris paribus decreasing in the

share of multinational firms. All other things being equal, a higher µ is associated with higher

fixed input requirements for setting up production facilities and therefore leaves a lower amount

of capital for production in the homogeneous goods industry.

Using Y = (1− α) E, we can show that income E is given by

E =
1

(1− α)
(
K̄ − (1 + µ (ρ− 1))Nf

)
. (39)

Then, revenues of multinational firms can be determined from αE = 2(mpmxm+(N−m)pnxn) =

pmxm2N
(
µ + (1− µ) θ1−1/ε

)
jointly with (39):

pmxm =
α

(1− α)
K̄ − (1 + µ (ρ− 1))Nf

2N
(
µ + (1− µ) θ1−1/ε

) . (40)

It is noteworthy that revenues are not directly related to the unemployment rate. The reason

for this is that, for a given µ, changes in u do not exhibit an impact on aggregate income. See

(39) and our discussion in section 2. Substituting (37) into (40) and using (6), we obtain

wm =
α (ε− 1)
(1− α) ε

(
K̄ − (1 + µ (ρ− 1))Nf

)
(1− u) L̄

µ + (1− µ) θ

µ + (1− µ) θ1−1/ε
(41)

for the wage rate paid by a multinational enterprise. The respective factor costs of exporters

are given by wn = wmθ−1/ε. Finally, the average return to labor is

w̃ =
α (ε− 1)
(1− α) ε

(
K̄ − (1 + µ (ρ− 1))Nf

)
(1− u) L̄

, (42)

according to (34) and (41). For a given µ, the average wage is positively related to the unemploy-

ment rate. This confirms the respective insight under autarky. A higher share of multinational

firms reduces the average wage rate, as MNEs pay lower wages.

All of these results have been derived under the assumption that both types of firms coexist

and that the share of multinational enterprises µ ∈ (0, 1) is exogenously given. It is now time

to endogenize firm structure variable µ. For this purpose, we determine the profits of exporters

and multinational producers. According to (3), (6), (25) and (40), profits of a multinational

firm are given by

πm = ζ
K̄ − (1 + µ (ρ− 1))Nf

N
(
µ + (1− µ) θ1−1/ε

) − ρf , (43)

where ζ ≡ 1
ε

α
(1−α) . The respective profits of exporting firms can be calculated using pnxn =
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pmxmθ1−1/ε:

πn = θ1−1/εζ
K̄ − (1 + µ (ρ− 1))Nf

N
(
µ + (1− µ) θ1−1/ε

) − f (44)

Hence, a multinational firm accrues higher operative profits
(
θ1−1/ε < 1

)
but at the same time

has to bear higher fixed costs for setting up an additional production facility abroad (ρ > 1).

For a firm’s decision to service consumers in the foreign market as an exporter or through local

production, the profit differential Π ≡ πm − πn is important. By virtue of (43) and (44), we

have

Π (µ) =
(
1− θ1−1/ε

)
ζ
K̄ − (1 + µ (ρ− 1))Nf

N
(
µ + (1− µ) θ1−1/ε

) + (1− ρ) f . (45)

A firm serves the foreign market as a multinational firm if Π > 0 and as an exporting firm if

Π < 0. In the case of Π = 0, producers are indifferent between the two modes of foreign market

penetration. The most important features and implications of the profit differential in (45) are

summarized in lemma 2:

Lemma 2 Consider θ ∈ (0, 1]. Then, the profit differential Π (µ) is decreasing in µ. If Π (0) ≤
0, then µ = 0. If Π (1) ≥ 0, then µ = 1. If Π (0) > 0 > Π (1), then µ ∈ (0, 1).

Proof. Differentiating (45) with respect to µ yields

dΠ
dµ

= [(1− ρ) f −Π (µ)]

[
(ρ− 1) Nf(

K̄ − (1 + µ (ρ− 1))Nf
) +

(
1− θ1−1/ε

)(
µ + (1− µ) θ1−1/ε

)]
,

which is clearly negative, if θ ∈ (0, 1). And it is zero if θ = 1. The other results in lemma 2 are

a direct consequence of the definition of Π and the sign of ∂Π/∂µ.

If Π (0) < 0 or Π (1) > 0, the equilibrium is characterized by a corner solution where

exporting firms and multinational producers do not coexist and marginal changes in Π do not

exhibit an impact on the distribution of firms. In contrast, Π (0) > 0 > Π (1) gives rise to

coexistence of exporters and multinationals. In this case, there exists a unique and stable

interior solution and the share of multinational firms is determined by condition Π (µ) = 0:

µ′ =
1

(ζ + 1)

[
ζ

(
K̄ −Nf

)
(ρ− 1) Nf

− θ1−1/ε(
1− θ1−1/ε

)]
. (46)

(Again, a prime refers to a “short run” variable for given entry and exit decisions of firms.) To

obtain explicit solutions for the endogenous variables, we can substitute the equilibrium value of

µ into (36)-(39), (41) and (42). This completes the characterization of the short-run equilibrium.

The endogenous determination of how production is organized in a setting with trade unions

gives rise to a novel mechanism through which globalization effects may work. This warrants a
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detailed discussion of the comparative static effects on the firm pattern variable µ. Thereby, we

focus on a parameter domain with15 Π (0) > 0 > Π (1) and summarize our findings in proposition

1:

Proposition 1 Consider Π (0) > 0 > Π (1). Then, the share of multinational firms is increasing

in the supply of capital K̄ and decreasing in the fixed cost components f, ρ, and the mass of

competitors N . A marginal increase in γ exhibits a positive impact on µ′ if γ < γ∗ and a negative

one if γ > γ∗. Finally, changes in endowment parameter L̄ or replacement ratio parameter β

do not affect firm structure variable µ′.

Proof. If Π (0) > 0 > Π (1), the following partial derivatives can be calculated, according

to (46): ∂µ′

∂K̄
= ζ

(ζ+1)
1

(ρ−1)Nf > 0, ∂µ′

∂ρ = − ζ
(ζ+1)

(K̄−Nf)
(ρ−1)2Nf

< 0, ∂µ′

∂f = − ζ
(ζ+1)

K̄
(ρ−1)Nf2 < 0,

∂µ′

∂N = − ζ
(ζ+1)

K̄
(ρ−1)fN2 < 0, ∂µ′

∂θ = − 1
(ζ+1)

(1−1/ε)θ−1/ε

(1−θ1−1/ε)2 < 0, ∂µ′

∂L̄
= 0, ∂µ′

∂β = 0. Moreover, using

∂µ′

∂θ < 0 together with lemma 1, we obtain ∂µ′

∂θ
dθ
dγ > 0 if γ < γ∗ and ∂µ′

∂θ
dθ
dγ < 0 if γ > γ∗. This

completes the proof of proposition 1.

A higher K̄ induces higher demand for differentiated goods and renders multinational pro-

duction more attractive (as the fixed cost differential becomes less important). A decline in ρ or

f reduces the fixed cost differential (ρ− 1) f and leads to a higher share of MNEs µ′. A higher

mass of competitors N reduces output per individual firm xi (i = n, m), according to (37). This

makes it more difficult for MNEs to finance the additional amount of fixed costs that is required

for setting up a second production facility. Thus, µ′ delines in N . All of these effects are not

new and would just as well arise in a standard international trade model where multinational

activities are based on the traditional proximity-concentration trade-off.

The new mechanisms that this analysis focuses on are related to labor market imperfections

and to the determination of wages in Nash bargaining. Hence, the comparative static effects of

β, L̄ and γ changes are of particular interest here. A change in the replacement ratio β exhibits

no effect on firm structure variable µ′ (as long as β < (ε− 1) / (ε− 1 + γ) prevails). A higher

β raises wage costs wj , j = m,n, according to (41). This leads to a proportional increase in

price pj because of the constant markup rule. For a given output level, this raises revenues. But

firm scale declines, according to (37). This counteracts and exactly offsets the aforementioned

positive revenue effect, rendering operative profits independent of β, according to (43) and (44).

An increase in L̄ reduces the wage rate determined in the Nash bargain, but at the same time

leads to an increase in firm scale, according to (37) and (41). Again, these counteracting effects

cancel out, so that operative profis remain unaffected by changes in L̄.
15Recall that marginal changes in the exogenous variables do not exhibit any impact on µ, if either Π (0) < 0

or Π (1) > 0.
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Finally, the role of labor unions, and in particular the role of their bargaining power γ

for the equilibrium firm structure can be best described by recollecting the shape of θ̃ (γ) as

described in lemma 1. On the one hand, if γ approaches zero, labor unions are weak and do

not have a considerable impact on the outcome of the Nash bargain. As a consequence, the

wage rate approaches its competitive value and no multinational firm survives due to the fixed

cost disadvantage under two-plant production. On the other hand, if γ approaches one, the

bargaining position of firms becomes negligible, and their outside option plays no role in the

determination of the bargaining outcome. Again, multinational enterprises are left with higher

fixed costs, so that exporting is the more attractive alternative. These insights make clear that

two plant production can only be an attractive way to escape high wage claims if the bargaining

power of unions has an intermediate value. Otherwise, the fixed cost disadvantage renders

multinational production unattractive.16
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(1) 0Π ≥

Figure 2 substantiates our finding that multinational production can only be attractive if the

bargaining power of trade unions γ is of intermediate size. Then, given that Π(1) < 0 < Π(0), a

marginal increase in γ has a positive (negative) effect on the firm pattern variable µ′ if γ < (>)γ∗.

Also the role of N is illustrated in figure 2. A higher mass of competitors lowers firm scale,

according to (37). This makes foreign investment less attractive.17

16This result qualifies the finding by Naylor and Santoni (2003) that the “equilibrium is less likely to be
characterized by reciprocal foreign direct investment (...) the lower is the firm’s bargaining power in either or
both of the two markets” (pp. 10-11). Rather, by accounting for exports as an alternative option to penetrate the
foreign market, we see that the impact of bargaining power γ on firm structure variable µ is no longer monotonic.
It is non-negative if unions are sufficiently weak and it is non-positive if unions are strong.

17To establish figure 2, the following parameter values have been considered: α = 0.75, ε = 2, ρ = 1.08,
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With the determinants of the firm pattern at hand, we can study the impact of changes

in the economic fundamentals on wages and unemployment, when the mode of foreign market

penetration is endogenously adjusted. Our focus is still on the short-run equilibrium, while a

detailed discussion of the long-run equilibrium with free entry is relegated to section 4.

By virtue of (36) and (42), we can separate three channels of influence, through which

economic fundamentals affect the labor market outcome: First, there is a direct effect, which

refers to changes in u and w̃ for given µ and θ levels. The respective comparative static results

are in total analogy to those identified in the autarky scenario and, therefore, need no further

discussion.18 Second, there is an indirect effect working through adjustments in firm structure

variable µ. The comparative static effects on µ′ are summarized in proposition 1. Equations (36)

and (42) then allow us to identify the role of the firm pattern variable µ for the labor market

outcome. A higher share of multinational enterprises reduces the average wage rate (and the

relative factor return w̃/r). The reason for this wage depressing effect is that multinational firms

have a better bargaining position because of their outside option to produce abroad. Hence, they

can negotiate lower wages than exporters and the average wage in the economy is falling in the

share of multinational producers. However, a higher share of multinational firms also reduces the

rate of unemployment. Because multinational firms pay lower wages, they produce at a larger

scale. As a consequence, aggregate employment is increasing in the share of multinationals and

unemployment is falling in µ.19 Third, there is an additional indirect effect working through

changes in the output ratio θ. Keeping ε constant, θ changes can only be triggered by γ variation.

From lemma 1 we know that dθ/dγ < 0 if γ < γ∗, while dθ/dγ > 0 if γ > γ∗. Furthermore, it

follows from (36) and (42) that, for a given µ > 0, a higher θ exhibits a positive impact on u and

w̃.20 Together, these two effects determine the γ-implication working through the adjustment

of θ for a given firm pattern µ.

Proposition 2 The comparative static effects on unemployment rate u and wage rate w̃ are

f = 1000, L̄ = 1000 and K̄ = 100L̄.
18An exception is the ρ-effect, which has not been analyzed in section 2. However, it follows immediately from

(36) and (42) that, for a given µ and θ, an increase in ρ has no effect on the unemployment rate u and reduces
wage rate w̃ if µ > 0. (Compare the impact of fixed cost parameter f as discussed in section 2).

19For a formal derivation of the µ-effects, use du
dµ

= − 1
1−β

ε−1
ε−1+γ

θ
�
1− θ1/ε

��
µθ1/ε + (1− µθ)

�−2

< 0. More-

over, note that dw̃
dµ

= ∂w̃
∂µ

+ ∂w̃
∂u

du
dµ

. Then, ∂w̃
∂µ

= − w̃(ρ−1)Nf

K̄−(1+µ(ρ−1))f
< 0, ∂w̃

∂u
= w̃

(1−u)
> 0, together with du

dµ
< 0,

guarantee dw̃
dµ

< 0.
20Differentiating u with respect to θ gives, according to (36),

du

dθ
= − 1

(1− β)

(ε− 1)

(ε− 1 + γ)

µ
n

(1− µ)
h
θ1/ε (ε− 1) /ε− 1

i
− (µ/ε) θ1/ε−1

o

[µθ1/ε + (1− µ) θ]
.

Due to θ1/ε (ε− 1) /ε < 1, du/dθ is non-negative, and it is strictly positive if µ > 0. Furthermore, dw̃/dθ =
dw̃/du× du/dθ > 0 follows from (42).
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summarized in tables 1 and 2 below.

Proof. A detailed proof of the results in tables 1 and 2 has been relegated to a Supplement,

which is available from the authros upon request.

Two results in tables 1 and 2 require further discussion. First, for a given firm pattern µ,

an increase in N , f or ρ does not affect unemployment rate u and leads to a lower wage rate

w̃. But if the respective parameter changes trigger an adjustment in the firm pattern and lower

µ, the unemployment rate increases. In addition, the wage rate effect becomes ambiguous if N

or f increases, while wages increase with ρ. Second, while a decline in the replacement ratio,

i.e. a reduction of β, always leads to lower unemployment and lower wages, the consequences

of changes in the bargaining power of unions are more complicated. On the one hand, there is

a direct effect of a γ reduction, which leads to a decline in both wages and unemployment. On

the other hand, there are indirect effects, arising from changes in firm pattern variable µ and

output ratio θ. If unions are strong and γ > γ∗, the indirect effects reinforce the direct one

and weakening unions becomes particularly effective in reducing the unemployment problem.

Of course, this positive employment effect comes at the costs of lower wage payments to those

who are employed, as w̃ declines. In contrast, if unions are already weak, i.e. if γ < γ∗, a further

reduction of their bargaining power leads to counteracting effects. In this case, it cannot be

ruled out that weakening unions may aggrevate the unemployment problem.21

Summing up, tables 1 and 2 show that both product and labor market characteristics are

important determinants of how unemployment rates and wages adjust to econmic integration.

The particular pattern of these adjustments also depends on whether incumbent producers

change their mode of firm organization (from single-plant towards two-plant production). This

should be taken into account by policy makers, when deciding upon economic integration or upon

product and labor market reforms to stimulate employment in a global economy. However, a

precise policy recommendation is beyond the scope of this paper, as countries are assumed to

be identical in all respects. This precludes a rigorous analysis of reforms at a national level.

4 The long-run equilibrium under openness

In the long run, there are no barriers to entry or exit of firms and the mass of active producers

adjusts until zero profits are realized. A stable long run equilibrium is therefore characterized
21The existence of such an effect has been verified in a numerical simulation exercise (with the respective results

available from the authors upon request). Of course, if γ becomes low enough multinational firms vanish (see
figure 2). Then, only the direct effect survives and reducing the bargaining power of unions definitely reduces the
unemployment rate. In the borderline case of γ = 0, we end up with full employment and u = 0.
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by

max {πn, πm} = 0. (47)

Three cases can be distinguished: First, we speak of a pure exporter equilibrium if πn = 0 and

πm < 0. Second, πn < 0 and πm = 0 implies that exporting is unattractive and a pure multi-

national equilibrium arises. Finally, exporting firms and multinational producers can coexist if

πn = πm = 0.

From (43) and (44), we can derive the following relationship between the profits of exporters

and MNEs:

πmθ1−1/ε = πn +
(
1− θ1−1/ερ

)
f . (48)

Proposition 3 The firm structure in the long-run equilibrium under openness depends on the

relationship between θ1/ε−1 and ρ. While θ1/ε−1 < ρ gives rise to a pure exporter (EXP) equi-

librium, θ1/ε−1 > ρ implies a pure multinational (MNE) equilibrium. Finally, coexistence of

exporters and multinational producers is only possible in the borderline case of θ1/ε−1 = ρ.

Proof. From (48) we obtain

πm|πn=0 =
(
θ1/ε−1 − ρ

)
f πn|πm=0 =

(
ρ− θ1/ε−1

)
θ1−1/εf ,

which establishes the results in proposition 3.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: The impact of bargaining power parameter 
g on relative firm size q 
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The economic intuition behind the results in proposition 3 becomes obvious, when noting

(i) that θ1/ε−1 gives the revenue differential in favor of multinationals and (ii) that ρ measures

the fixed cost disadvantage of two-plant production in relative terms. If the advantage of two-

plant activities due to higher revenues dominates the disadvantage from higher fixed costs, it is
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optimal for producers to choose an MNE strategy, while exporting is the more attractive choice

if ρ is high and θ1/ε−1 is sufficiently low. Finally, if ρ = θ1/ε−1, both types of firms can coexist,

with the equilibrium firm structure µ being undetermined.

The revenue differential itself depends on the bargaining power of unions (γ). Thus, the

long run mode of foreign market penetration is ultimately determined by two factors: γ and

ρ. This result is substantiated by figure 3, where the ρ = θ1/ε−1-locus separates the parameter

domain which leads to a pure MNE-equilibrium from the parameter domain for which a pure

EXP-equilibrium arises in the long run.22

In a next step, we can solve for the key endogenous variables in the long-run equilibrium.

They are conditional on the firm structure (µ = 0 or µ = 1), as made clear in the following

table:23

Table 3: The long-run equilibrium under openness

EXP-equilibrium MNE-equilibrium(
ρ > θ1/ε−1 ⇒ µ = 0

) (
ρ < θ1/ε−1 ⇒ µ = 1

)
number of firms N ′′= α

α+ε(1−α)
K̄
f N ′′= α

α+ε(1−α)
K̄
ρf

unemployment rate u′′= 1
(1−β)

(
1− ε−1

ε−1+γ

)
u′′= 1

(1−β)

(
1− ε−1

ε−1+γ θ−1/ε
)

output per firm x′′n=α+ε(1−α)
α

(1−u′′)fL̄
K̄

x′′m=α+ε(1−α)
α

(1−u′′)ρfL̄
2K̄

wage rate w′′
n= α(ε−1)

α+ε(1−α)
K̄

(1−u′′)L̄
w′′

m= α(ε−1)
α+ε(1−α)

K̄
(1−u′′)L̄

aggregate income E′′= ε
α+ε(1−α)K̄ E′′= ε

α+ε(1−α)K̄

A comparison of the first and the second column in table 3 shows that the mass of producers

is lower in the MNE-equilibrium, because multinational production requires higher fixed costs.

Also wages are lower in the MNE-equilibrium. This is intuitive, as we know from section 3 that

multinational producers pay a lower factor return. However, the higher wage income of workers

in the exporter equilibrium comes at the cost of a higher unemployment rate. Again, this is

consistent with our insights in the last section.

In the long run, fixed cost parameter f has no impact on wages or the unemployment rate.

The same holds for ρ as long as the firm pattern variable µ is unchanged. However, a sufficiently

pronounced increase in ρ may trigger a switch from an MNE-equilibrium to an EXP-equilibrium,
22To establish figure 3, ε = 2 has been considered.
23Use (43) and (44), to calculate the mass of producers for µ = 0 and µ = 1, according to the zero profit

conditions. This gives the two values of N ′′ in the first row of table 3. Moreover, use µ = 0 and µ = 1,
respectively, in (36) to obtain the equilibrium unemployment rate u′′. The values of q′′n, w′′

n and E′′ in the left
column of the table follow from substituting µ = 0 and the respective N ′′-value in (37), (39) and (42). In analogy,
the values of q′′m, w′′

m and E′′ in the right column of the table follow from substituting µ = 1 and the respective
N ′′-value in (37), (39) and (42).

23



with severe wage and unemployment implications. The effects of f and ρ point to an important

difference between the short and the long run. In the short run, fixed cost variation exhibits a

direct effect on w̃ and u (even for a constant µ). An increase in f and ρ (if µ > 0) lowers aggregate

income and profits. Since the factor return to labor is linked to profits through wage bargaining,

w̃ declines for a given mass of producers and a constant µ. This effect is counteracted by firm

exit in the long run. Firm exit raises profits of incumbent producers and therefore augments

wages (for a given type of equilibrium, i.e. a given µ). In sum, the two opposing effects cancel

out in the long run, so that the direct effect of f and ρ on the wage rate vanishes.

The impact of β and γ variation on wages and unemployment in the long run follows im-

mediately from proposition 1 and tables 1 and 2. A higher replacement ratio β aggravates the

unemployment problem and leads to higher wages. The same holds true for a higher bargaining

power of unions γ, as long as the type of the long-run equilibrium remains unchanged. However,

if a γ variation triggers a change in the type of long-run equilibium (from MNE to EXP, or vice

versa), a monotonic relatinship between γ and unemployment rate u is no longer guaranteed. A

γ increase, that leads from an MNE-equilibrium to an EXP-equilibrium definitely has adverse

unemployment effects, while a γ reduction that leads from an MNE-equilibrium to an EXP-

equilibrium may increase or reduce the employment level. The unemployment and the wage

effects go into the same direction, according to table 3.

5 From autarky to economic integration: A tale of globalization

In sections 2-4 we have analyzed the role of wage bargaining under autarky and under openness.

In this section, we use our theoretical insights to draw a comprehensive picture of how economic

integration affects wages and unemployment if labor markets are unionized. Starting point is a

long-run autarky equilibrium, as characterized in section 2. After the fall of trade and investment

barriers from infinity to zero, the two economies find themselves in a short-run environment, in

which firms can choose their mode of foreign market penetration but producers do not adjust

their entry/exit decisions. In the long run, market forces reestablish a zero-profit equilibrium.

Table 4 summarizes the possible scenarios.24 If ρ > θ1/ε−1 gives rise to a pure exporter

equilibrium in the long run, exporting will also be the more attractive mode of foreign market

penetration in the short run. Indeed, if a long-run autarky equilibrium is the starting point, it

follows from (18) and (44) that πn = 0 if µ = 0. Then, (48) implies πm|πn=0 < 0 if µ = 0 and

ρ > θ1/ε−1 (see proposition 3). In this case, labor market variables remain constant during the

process of globalization: ua = u′ = u′′ = 0.1 and w′′
a = w̃′ = w̃′′ = 7.11. And we can formulate

24The following parameter values have been used to establish the results in table 4: α = 0.75, ε = 4, β = 0.6,
γ = 0.12, f = 1000, L̄ = 1000, K̄ = 5L̄.
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Table 4: Wage and unemployment effects of globalization 
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the following conclusion: If the fixed cost disadvantage of two-plant production is sufficiently

high, both wages and unemployment remain unaffected by economic integration.

Things are different if ρ < θ1/ε−1. In this case, two-plant production becomes attractive

after the fall in trade and investment barriers. If ρ is of intermediate size, there is coexistence

of exporters and MNEs in the short run, while a pure MNE equilibrium is the outcome if ρ is

close to one and the additional fixed cost for setting up a foreign production facility, (ρ − 1)f ,

are negligible. In the long run, when firms adjust their entry/exit decisions and a zero-profit

free trade equilibrium is realized, local affiliate production is the preferred mode of foreign

market penetration (given that ρ < θ1/ε−1). Whenever economic integration leads to evolution

of multinational producers, it is a cure for high unemployment rates.

The finding that economic integration is a stimulus for employment may be surprising at a

first glance. Of course, going multinational lowers domestic production and raises unemploy-

ment, all other things equal. This effect has been emphasized by Lommerud, Meland and Sørgard

(2003) who conclude that “strong unions and trade liberalisation do not sit well together” (p.

799). However, our focus is on economic integration between two fully identical countries. This

gives rise to two-way investment flows, with the positive effect of incoming investment domi-

nating the negative effect of outgoing investment. Hence, economic integration between similar

economies is beneficial if it leads to the evolution of multinational firms. The reduction in the

unemployment rate comes at the cost of lower wage payments. This explains a conflict between

employed and unemployed workers, when economic integration is at the political agenda. While

the unemployed should advocate the decline in trade and investment barriers, those who have a
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job should be more sceptical.25

The results in table 4 also contribute to the recent discussion on the evolution of within-

group wage inequality.26 While the existing literature primarily points to the role of technological

progress and/or organizational change for explaining this phenomenon27, our model shows that

multinational activities can explain the time pattern in the evolution of within-group wage

inequality.28 However, as indicated by table 4, within-group wage inequality may be a temporary

phenomenon, which vanishes when market forces reestablish a zero-profit equilibrium.

6 Concluding remarks

This paper has shed light on the role of trade union activities for the decision of firms to penetrate

a foreign market through exports or through production of a local subsidiary. As outlined above,

a second production facility abroad improves the outside option of a multinational enterprise in

its wage bargain with a domestic union. This leads to lower wage payments (as compared to

exporters) and renders foreign investment more attractive. In addition, it has been shown how

the endogeneous change in the firm pattern affects the labor market adjustments to economic

integration. As multinational enterprises negotiate lower wages, a decline in the ratio of MNEs

relative to exporters ceteris paribus leads to higher wage payments. However, this comes at

the cost of a higher unemployment rate, as multinational firms produce at a higher scale than

exporters.

Throughout our analysis, we have rigorously distinguished between short-run and long-run

consequences to separate temporary firm pattern effects from permanent firm entry/exit impli-

cations. In particular, we have shown that within-group wage inequality can be explained by the

evolution of multinational enterprises after the fall in trade and investment barriers. However,

our results indicate that within-group wage inequality is a temporary phenomenon, which is

eliminated in the long run, when market forces reestablish a zero-profit equilibrium.

Finally, this paper also provides insights into the role of policy variables, like the bargaining

power of unions or the replacement ratio for the unemployed. While a reduction in the replace-

ment ratio has the expected positive employment effect, the consequences of a reduction in the
25Our simple framework neglects any intertemporal aspects. In a dynamic setting with an exogenous quit rate

(cf. Layard and Nickell, 1990; Beissinger and Egger, 2004), a lower unemployment rate is associated with a
higher reemployment probability, which raises the expected lifetime income of any worker. Such a positive effect
is eliminated in our static analysis.

26Recall that all workers are assumed to be fully identical in all their individual characterisitics.
27See Egger and Grossmann ( 2005) for an overview of the relevant literature
28Interestingly, the evolution and increase of within-group wage inequality was almost parallel to the surge

of foreign direct investment and multinational activities in the last thirty years. Furthermore, the increase in
within-group wage inequality was − in contrast to between-group wage inequality − not confined to the US (Katz
and Autor, 1999; Fitzenberger, Hujer, McCurdy and Schnabel, 2001; Barth, Lucifora and Tsakloglou, 2005).
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bargaining power of unions are less clear if firms adjust their mode of foreign market penetration.

Hence, governments should be cautious when changing the bargaining position of unions (e.g.,

through legislative interventions). Of course, these policy recommendations are rather vague

and they are derived under the caveat that economic integration of two fully identical economies

has been studied. To draw stronger conclusions, clearly requires a less restrictive framework,

in which asymmetries in the economic and political fundamentals of countries are allowed for.

Such an extension is beyond the scope of the present paper, but it may be a worthwhile task for

a future project.

Appendix

The wage-setting curve under autarky

To solve the maximization problem in (7), we can use the following Lagrangian function

L (w(i), x(i), λ) = {x (i) [w (i)− w̄]}γ {π (i)− π̄}1−γ − λdπ (i) /dx (i) . (A1)

Substituting (4), the three first-order conditions for the maximization problem are given by

∂L
∂w(i)

= Ω
[

γ

w(i)− w̄
− (1− γ)x(i)

π(i)− π̄

]
+ λ = 0, (A2)

∂L
∂x(i)

= Ω
[

γ

x(i)
+

(1− γ)dπ(i)/dx(i)
π(i)− π̄

]
− λ

d2π(i)
dx(i)2

= 0, (A3)

∂L
∂λ

=
dπ(i)
dx(i)

= 0. (A4)

We can now use (4) and (5) to calculate

π(i)− π̄(i) =
(

αE

P

)1/ε

x(i)1−1/ε − w(i)x(i)

=
1
ε

(
αE

P

)1/ε

x(i)1−1/ε, (A5)

d2π(i)
dx(i)2

= −1
ε

(
1− 1

ε

) (
αE

P

)1/ε

x(i)−1−1/ε. (A6)

Substituting (A5) and (A6) into (A2)-(A4), the following expression can be derived from the

three first-order conditions:

1
w(i)− w̄

=
[

ε

ε− 1
+

1− γ

γ

][
1
ε

(
αE

P

)1/ε

x(i)−1/ε

]−1

. (A7)
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Rearranging terms gives the wage-setting curve in (8). QED

The wage-setting curve under exporting

Under openness, we have to use country indices to distinguish the local from the foreign market.

Then, to solve the maximization problem of a firm-union bargaining pair in country j 6= k, we

can write down the following Lagrangian function

L
(
wj

n(i), xj
n(i), xk

n(i), λj , λk
)

=
{[

xj
n(i) + xk

n(i)
] [

wj
n (i)− w̄j

]}γ {
πj

n(i)− π̄n

}1−γ

− λjdπj
n(i)/dxj

n(i)− λkdπj
n(i)/dxk

n(i). (A8)

Then, the five first-order conditions for the maximization problem are given by

∂L
∂wj

n(i)
= Ωj

[
γ

wj
n(i)− w̄j

− (1− γ)[xj
n(i) + xk

n(i)]

πj
n(i)− π̄n

]
+ λj + λk = 0, (A9)

∂L
∂xj

n(i)
= Ωj

[
γ

xj
n(i) + xk

n(i)
+

(1− γ)dπj
n(i)/dxj

n(i)

πj
n(i)− π̄n

]
− λj d2πj

n(i)

dxj
n(i)2

= 0, (A10)

∂L
∂xk

n(i)
= Ωj

[
γ

xj
n(i) + xk

n(i)
+

(1− γ)dπk
n(i)/dxk

n(i)

πj
n(i)− π̄n

]
− λk d2πj

n(i)
dxk

n(i)2
= 0, (A11)

∂L
∂λj

=
dπj

n(i)

dxj
n(i)

= 0,
∂L
∂λk

=
dπj

n(i)
dxk

n(i)
= 0. (A12)

In the case of two symmetric countries and no transport costs, we can set Ej = Ek ≡ E, P j =

P k ≡ P and λj = λk. This implies xj
n(i) = xk

n(i) and πj
n(i)− π̄n = πj

n(i) + f . Then, accounting

for (A5) and (A6), we can derive the following expression from the first-oder conditions in

(A9)-(A12)

1

wj
n(i)− w̄j

n

=
[

ε

ε− 1
+

1− γ

γ

][
1
ε

(
αE

P

)1/ε

xj(i)−1/ε

]−1

. (A13)

Rearranging terms, the wage-setting curve in (26) immediately follows. QED

The wage-setting curve under multinational activity

In the case of a multinational producer, the plant-union bargaining pair in country j takes

foreign wages and outside options w̄j , π̄j
m as exogenously given. To solve the Nash problem for

this case, we can write down the following Lagrangian function:

L
(
wj

m(i), xj
m(i), λ

)
=

{
xj

m (i)
[
wj

m (i)− w̄j
]}γ {

πj
m(i)− π̄j

m

}1−γ − λdπj
m (i) /dxj

m (i) . (A14)
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Substituting (25), the first-order conditions for the maximization problem under multinational

production are given by29

∂L
∂wj

m(i)
= Ωj

[
γ

wj
m(i)− w̄j

− (1− γ)xj
m(i)

πj
m(i)− π̄j

m

]
+ λ = 0, (A15)

∂L
∂xj

m(i)
= Ωj

[
γ

xj
m(i)

+
(1− γ)dπj

m(i)/dxj
m(i)

πj
m(i)− π̄j

m

]
− λ

d2πj
m(i)

dxj
m(i)2

= 0, (A16)

∂L
∂λ

=
dπj

m(i)

dxj
m(i)

= 0. (A17)

Before we can explicitly solve for the wage-setting curve, we have to specify the outside

option of the multinational producer in the Nash bargain. Under perfect foresight, the foreign

delegates anticipate the bargaining outcome in j, in their own wage negotiations. The maximum

attainable profits of the foreign plant, if an agreement in the domestic bargain is not reached,

is therefore given by πk
n. This implies π̄j

m = πk
n − (ρ− 1)f . In the case of symmetric countries,

we can omit country indices, so that multinational firm i’s contribution to the Nash product in

country j is given by

πm(i)− π̄ = 2

{(
αE

P

)1/ε [
xm(i)1−1/ε − xn(i)1−1/ε

]
− wm(i)xm(i) + wn(i)xn(i)

}

=
2
ε

(
αE

P

)1/ε [
xm(i)1−1/ε − xn(i)1−1/ε

]
, (A18)

according to (24) and (25). Denoting output shares by θ = xn/xm and substituting (A6) and

(A18) into (A15)-(A17), we can derive the following expression

1
wm(i)− w̄

=

[
ε

ε− 1
+

1− γ

2γ
(
1− θ1−1/ε

)] [
1
ε

(
αE

P

)1/ε

xm(i)−1/ε

]−1

, (A19)

which ultimately determines the wage-setting curve in (27). QED

Proof of lemma 1

The proof is organized in three steps: In step (i), we show that Γ(θ, γ) = 0 determines a

continuous and twice differentiable function θ̃(γ) on interval [0, 1), which has the following two

properties: θ̃(0) = 1 and θ̃(γ) ∈ (0, 1) ∀γ ∈ [0, 1). In step (ii), we prove existence of limγ→1 θ̃(γ)

and demonstrate that θ̃(γ) → 1 if γ → 1. Finally, in step (iii), we confirm that θ̃(γ) has a unique
29Note the similarity to the first-order conditions under autarky.
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minimum at some γ∗ ∈ (0, 1), so that dθ̃(γ)/dγ < 0 for any γ ∈ [0, γ∗) and dθ̃(γ)/dγ > 0 for

any γ ∈ (γ∗, 1). Throughout the proof we consider ε ≥ 2.

Step (i): First, setting γ = 0, θ = 1 follows immediately from (32). Second, differentiating Γ(·)
with respect to θ, gives

Γθ (θ, γ) = − 2γθ−1/ε (1− γ) (ε− 1)2

ε
[
2εγ

(
1− θ1−1/ε

)
+ (1− γ) (ε− 1)

]2 −
ε− 1

ε(ε− 1 + γ)
θ−1−1/ε, (A20)

which is negative for any γ ∈ [0, 1). Then, noting Γ(0, γ) = ∞ and Γ(1, γ) = −γ/(ε− 1 + γ), it

follows that, for any γ ∈ [0, 1), Γ(θ, γ) = 0 has a unique solution in θ on interval (0, 1].30 Third,

differentiating Γ(·) with respect to γ, we obtain

Γγ (θ, γ) =
2(ε− 1)

(
1− θ1−1/ε

)[
2εγ

(
1− θ1−1/ε

)
+ (1− γ) (ε− 1)

]2 −
ε− 1

[ε− 1 + γ]2
θ−1/ε. (A21)

Since Γγ exists for any γ ∈ [0, 1) and θ ∈ (0, 1], we can apply the implicit function theorem to

(32). This gives a continuous and twice differentiable function θ̃(γ), with the following first and

second derivatives:
dθ̃(γ)
dγ

= −Γγ(·)
Γθ(·)

, (A22)

d2θ̃(γ)
dγ2

= −

[
Γγγ + Γγθdθ̃(γ)/dγ

]
+

[
Γθγ + Γθθdθ̃(γ)/dγ

]
dθ̃(γ)/dγ

Γθ
. (A23)

Step (ii): The results in step (i) imply that there exists a unique θ∗ ∈ [0, 1), such that Γ(θ, γ) = 0

has a solution in γ ∈ (0, 1) if θ ∈ [θ∗, 1), while it has no solution in γ ∈ (0, 1) if θ ∈ [0, θ∗). Since

evaluating (32) at θ = 0.5ε/(ε−1) gives

Γ(0.5ε/(ε−1), γ) =
ε− 1

ε− 1 + γ

[
0.5−1/(ε−1) − 1

]
> 0, (A24)

it follows from Γθ < 0 that θ∗ > 0.5ε/(ε−1). This implies that

Γγ(θ, 0) =
1

ε− 1

[
2(1− θ1−1/ε)− θ−1/ε

]
< 0 (A25)

holds for any θ ∈ [θ∗, 1].

Next, we determine the sign of Γγ(θ, 1). Therefore, consider that Γ(θ, 0) = θ−1/ε−1 > 0 and

30Solutions with θ > 1 are not considered.
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Γ(θ, 1) = [(ε − 1)/ε](θ−1/ε − 1) > 0 for any θ ∈ (0, 1). Noting further that, for any θ ∈ [θ∗, 1),

Γ = 0 has a solution on interval (0, 1), it is straightforward that, for any relevant θ, Γ(θ, γ) has

a local minimum at some γe(θ) ∈ (0, 1), with Γγ(θ, γe(θ)) = 0 and

Γγγ(θ, γe(θ)) =
ε− 1

[ε− 1 + γ]2

[
1− 2(1− θ1−1/ε

]
(ε− 1)ε[

2εγ(1− θ1−1/ε) + (1− γ)(ε− 1)
]
[ε− 1 + γ]

> 0. (A26)

Since Γγγ > 0 holds for any γe(θ) ∈ (0, 1), which fulfills Γγ = 0, two conclusions are immediate.

First, for any given θ ∈ [θ∗, 1), Γ(θ, γ) has a unique local minimum on interval (0, 1) and, second,

Γγ must be positive for any γ ∈ (γ∗, 1). Furthermore, it follows from Γθ < 0 that Γ(θ, γ) = 0

has a unique solution at γ = γe(θ∗) ≡ γ∗, while it has two solutions if θ ∈ (θ∗, 1): one in interval

(0, γ∗) and one in interval (γ∗, 1). Hence, we can safely conclude that for any η ∈ (θ∗, 1), there

exists a γ ∈ (γ∗, 1), so that θ̃(γ) > η.31 This is sufficient for existence of limγ→1 θ̃(γ) and, due

to θ̃(0) = 1 and the continuity of θ̃(γ) on interval [0, 1), it implies that θ̃(γ) → 1 if γ → 1.

Step (iii): From step (ii), we know that dθ̃(γ)/dγ < 0 if γ ∈ [0, γ∗) and that dθ̃(γ)/dγ > 0

for any γ ∈ (γ∗, 1). Furthermore, noting dθ̃(γ∗)/dγ = 0 it follows from (A22) and (A23) that

d2θ̃(γ∗)/dγ2 = −Γγγ/Γθ > 0.32 This confirms that γ∗ is a unique local minimizer of θ̃(γ) on

interval [0, 1).

Putting together, steps (i)-(iii) establish the proof for lemma 1. QED

References

Barth, E., Zweimüller J. (1995), Relative Wages under Decentralized and Corporatist Bargain-

ing Systems, Scandinavian Journal of Economics 97, 369-384.

Barth, E., Lucifora, C., Tsakloglou, P. (2005), Wage Dispersion, Markets and Institutions,

unpublished manuscript.

Beissinger, T., Egger, H. (2004), Dynamic Wage Bargaining if Benefits Are Tie to Individual

Wages, Oxford Economic Papers 56, 437-460.

Blanchflower D.G., Oswald, A.J., Sanfey, P. (1996), Wages, Profits, and Rent-Sharing, Quar-

terly Journal of Economics 111, 227-251.
31Recall that Γ(θ, 1) > 0 holds for any θ ∈ (0, 1) and that limθ→1 Γ(θ, 1) = 0.
32Note that γ∗ = γe(θ∗). Then, Γγ(θ∗, γe(θ∗)) = 0 and Γγγ(θ∗, γe(θ∗)) > 0 follows immediately from the formal

analysis in step (ii).

31



Brainard, S.L. (1997), An Empirical Assessment of the Proximity-Concentration Trade-off be-

tween Multinational Sales and Trade, American Economic Review 87, 520-544.

Bughin, J., Vannini, S. (1995), Strategic Direct Investment under Unionized Oligopoly, Inter-

national Journal of Industrial Organization 13, 127-145.

Caves, R.E. (1996), Multinational Enterprise and Economic Analysis, second edition, New

York: Cambridge University Press.

Collie, D., Vandenbussche, H. (2006), Unionization and Outward FDI, Open Economies Review,

forthcoming.

Dixit, A.K., Stiglitz, J.E. (1977), Monopolistic Competition and Optimum Product Diversity,

American Economic Review 67, 297-308.

Egger, H., Egger, P. (2003), Outsourcing and Skill-Specific Employment in a Small Economy:

Austria and the Fall of the Iron Curtain, Oxford Economic Papers 55, 625-643.

Egger, H., Grossmann, V. (2005), Non-Routine Tasks, Restructuring of Firms, and Wage

Inequality Within and Between Skill-Groups, Journal of Economics, forthcoming.

Feenstra, R.C., Hanson, G.H. (1999), The impact of outsourcing and high-technology capital

on wages: estimates for the United States, 1979-1990, Quarterly Journal of Economics

114, 907-40.

Fitzenberger, B., Hujer, R., McCurdy, T., Schnabel, R. (2001), Testing for Uniform Wage

Trends in West-Germany: A Cohort Analysis Using Quantile Regressions for Censored

Data, Empirical Economics 26, 41-86.

Gaston, N. (2002), The Effects of Globalisation on Unions and the Nature of Collective Bar-

gaining, Journal of Economic Integration 17, 377-396.

Helpman, E., Melitz, M., Yeaple, S. (2004), Export versus FDI with Heterogeneous Firms,

American Economic Review 94, 300-316.

Hijzen, A., Görg, H., Hine R.C. (2005), International Outsourcing and the Skill Structure of

Labour Demand in the United Kingdom, Economic Journal 115, 860-878.

Hildreth, A.K.G. Oswald, A.J. (1997), Rent-Sharing and Wages: Evidence from Company and

Establishment Panels, Journal of Labor Economics 15, 318-337.

32



Katz, L.F., Autor, D.H. (1999), Changes in the Wage Structure and Earnings Inequality, in:

Ashenfelter, O., Card, D. (eds.), Handbook of Labor Economics, Vol. 3A, Amsterdam:

Elsevier, 1463- 1555.

Krugman, P.R. (1991), Increasing Returns and Economic Geography, Journal of Political Econ-

omy 99, 483-499.

Layard, R., Nickell, S. (1990), Is Unemployment Lower If Unions Bargain Over Employment?

Quarterly Journal of Economics 105, 773-787.

Leahy, D., Montagna, C. (2000), Unionisation And Foreign Direct Investment: Challenging

Conventional Wisdom?, Economic Journal 110, C80-C92.

Lommerud, K.E., Meland, F., Sørgard, L. (2003), Unionised Oligopoly, Trade liberalization

and Location Choice, Economic Journal 113, 782-800.

Markusen J.R. (1984), Multinationals, Multi-Plant Economies, and the Gains from Trade,

Journal of International Economics 16, 205-226.

Markusen, J.R. (2002), Multinational Firms and the Theory of International Trade, MIT Press,

Cambridge, MA.

Naylor, R., Santoni, M. (2003), Wage Bargaining and Foreign Direct Investment, Journal of

International Trade and Economic Development 12, 1-18.

Skaksen J.R. (2004), International Outsourcing when Labour Markets Are Unionized, Canadian

Journal of Economics 37, 78-94.

Skaksen M.Y., Sørensen, J.R. (2001), Should Trade Unions Appreciate Foreign Investment,

Journal of International Economics 55, 379-390.

Zhao, L. (1995), Cross-Hauling Direct Foreign Investment and Unionized Oligopoly, European

Economic Review 39, 1237-1253.

Zhao, L. (1998), The Impact of Foreign Direct Investment on Wages and Employment, Oxford

Economic Papers 50, 284-301.

33



Supplement to

Wage Bargaining and Multinational Firms in General Equilibrium

Proof of proposition 2

Throughout this proof, we consider β < (ε − 1)/(ε − 1 + γ). Then, the effects of a marginal

change in parameter φ, φ = K̄, L̄,N, f, ρ, γ, β, on the two labor market variables u and w̃ are

determined by

du

dφ
=

∂u

∂φ
+

∂u

∂µ

dµ

dφ
+

∂u

∂θ

dθ

dφ
, (S1)

dw̃

dφ
=

∂w̃

∂φ
+

∂w̃

∂µ

dµ

dφ
+

∂w̃

∂u

du

dφ
, (S2)

respectively, according to (36) and (42). These comparative static effects are analyzed in detail

below.

The impact of a marginal K̄ change: A marginal increase of K̄ does not have a direct

impact on u (for a given µ), according to (36). This explains the respective effects for the two

scenarios Π(0) < 0 and Π(1) > 0 in table 1. However, there is an indirect effect through µ

adjustment if Π(0) > 0 > Π(1). In this case, we have dµ′/dK̄ > 0, according to proposition 1.

Together with

∂u

∂µ
= − 1

1− β

ε− 1
ε− 1 + γ

θ(1− θ1/ε)
[µθ1/ε + (1− µ)θ]2

< 0, (S3)

this implies du/dK̄ < 0. With respect to the wage effects, we see from (42) that ∂w̃/∂K̄ > 0.

Hence, if Π(0) < 0 or Π(1) > 0, so that both µ and u remain unaffected by marginal changes in

K̄, we obtain dw̃/dK̄ > 0. For a parameter domain with Π(0) > 0 > Π(1), K̄ also exhibits an

indirect effect through µ adjustments. A marginal increase in µ exhibits, for a given u, a negative

effect on w̃ and leads to lower unemployment, i.e. ∂u/∂µ < 0. Noting dµ/dK̄ > 0, according to

proposition 1, it turns out that the indirect effects counteract the direct one, thereby rendering

the overall impact of a marginal K̄ variation ambiguous if Π(0) > 0 > Π(1). We apply numerical

simulation techniques to illustrate this result. The respective findings are illustrated in figure

S1.1 For sufficiently low K̄ a marginal increase in the capital endowment exhibits a negative

effect on w̃, while the impact becomes positive if K̄ sufficiently high.
1To establish figure S1, the following parameter values have been considered: α = 0.75, ε = 2, β = 0.01, ρ = 4,

f = 1, γ = 0.8, L̄ = 1000 and N = 75.
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The impact of a marginal L̄ change: According to (32), (36) and (46), ∂u/∂L̄ = dµ/dL̄ =

dθ/dL̄ = 0. This implies that an increase of endowment parameter L̄ does not exhibit an impact

on unemployment rate u, according to (S1). Furthermore, it follows from (42) that a higher L̄

exhibits a direct negative effect on w̃, so that dw̃/dL̄ < 0, according to (S2).

The impact of a marginal change in N or f : Since N and f enter as a product in (36) and

(42), we can discuss their effects simultaneously, i.e. we focus on the role of Nf . Noting that

changes in Nf do not have a direct effect on u and recollecting dµ′/d(Nf) < 0 from proposition

1, the respective results in table 1 follow from our formal insights above. Furthermore, for

a given µ, the direct effect of a marginal Nf increase on w̃ is negative, according to (42).

However, if a parameter domain with Π(0) > 0 > Π(1) prevails, there are indirect effects

through µ adjustments, which counteract the negative direct one. Again, the overall outcome of

a marginal Nf variation turns out to be ambiguous in this case. This finding is substantiated

by figure S2, which illustrates the impact of Nf on w̃.2 Again, we identify a negative impact

on w̃ if Nf is sufficiently low and a positive one if Nf is sufficiently high.3

The impact of a marginal ρ change: Again, ρ does not exhibit a direct impact on unem-

ployment rate u. However, a higher ρ leads to a lower µ′ if Π(0) > 0 > Π(1). In this case, we
2To establish figure S2, the following parameter values have been considered: α = 0.75, ε = 2, β = 0.01,

ρ = 1.008, γ = 0.5, L̄ = 1000 and K̄ = 10L̄.
3Note that dw̃/d(Nf) is positive if ρ > θ1/ε−1. This follows from equation (S4) below.
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find du/dρ > 0, according to (S1). In a next step, we can differentiate w̃ with respect to ρ, this

gives ∂w̃/∂ρ = 0 if µ = 0 and it gives ∂w̃/∂ρ < 0 if µ > 0, according to (42). This proves the

respective results for the two scenarios Π(0) < 0 and Π(1) > 0. If a parameter domain with

Π(0) > 0 > Π(1) prevails, there are indirect effects through µ adjustment, which counteract the

aforementioned direct one. At this stage of our analysis, it is useful to substitute (46) for µ in

(42). This gives

w̃ =
(ε− 1)ζ
ζ + 1

[
K̄ −Nf + (ρ− 1)Nfθ1−1/ε/(1− θ1−1/ε)

]
(1− u)L̄

. (S4)

Differentiating (S4) with respect to ρ and noting ∂w̃/∂u > 0, du/dρ > 0 , it is straightforward

that w̃ increases in ρ if µ ∈ (0, 1). This proves the respective finding in table 2.

The impact of a marginal γ change: It is well-known from the autarky case that γ exhibits a

positive direct effect on u. We can use (36) to confirm this result under openness. This explains

du/dγ > 0 if Π(0) < 0. If Π(1) > 0 leads to µ = 1, there is an indirect effect through changes

in θ. Noting

∂u

∂θ
=

1
(1− β)

ε− 1
(ε− 1 + γ)

1
εθ1+1/ε

> 0, (S5)

it follows from (36) that the overall γ effect in a parameter domain with Π(1) > 0 is determined

III



by

du

dγ
=

1
1− β

(ε− 1)θ−1/ε

[ε− 1 + γ]2

[
1 +

ε− 1 + γ

εθ

dθ̃(γ)
dγ

]
. (S6)

This implies that du/dγ >, =, < 0 if [(ε− 1 + γ)/(εθ)]dθ̃(γ)/dγ >, =, < −1. To decide upon the

sign of du/dγ, we recollect equations (A20)-(A22) and calculate

dθ̃(γ)
dγ

=
εθ

ε− 1 + γ

2(ε− 1)(1− θ1−1/ε)(ε− 1 + γ)− χ(θ, γ)
2γθ1−1/ε(1− γ)(ε− 1)2 + χ(θ, γ)

, (S7)

with

χ(θ, γ) ≡
[
2(ε− 1)γ(1− θ1−1/ε) + (1− γ)(ε− 1)

] [
2εγ(1− θ1−1/ε) + (1− γ)(ε− 1)

]
. (S8)

It is straightforward that the right-hand side of (S7) is larger than −εθ/(ε−1+γ). This implies

du/dγ > 0 if Π(1) > 0 and confirms the respective result in table 1.
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In an intermediate parameter domain with Π(0) > 0 > Π(1), there is an additional indirect

effect working through changes in µ. According to (S3), we know that ∂u/∂µ < 0. Together with

dµ/dθ < 0, this implies that the two indirect effects go into the same direction. If γ ∈ (γ∗, 1) this

leads to du/dγ > 0, according to lemma 1. In contrast, if γ ∈ (0, γ∗), the two indirect effects

counteract the direct one, rendering the overall impact of a marginal γ variation ambiguous.
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The ambiguity of the γ effect is illustrated in figure S3.4

Let us now turn to the wage effects. According to (42), a γ change has no impact on w̃ if µ

and u remain unchanged, i.e. ∂w̃/∂γ = 0 in (S2). This confirms the result for Π(0) < 0. The

respective result for Π(1) > 0 directly follows from ∂w̃/∂u > 0 and the unemployment effects

outlined above. The firm structure variable does not change in this case. In contrast, if Π(0) >

0 > Π(1), there is an additional effect through µ adjustment. Noting ∂w̃/∂µ < 0, according to

(42), and ∂u/∂µ < 0, according to (S3), and recollecting dµ/dθ < 0 from proposition 1, it follows

from lemma 1 and the unemployment effects outlined above that dw̃/dγ > 0 if γ ∈ (γ∗, 1).

Finally, if γ ∈ (0, γ∗) its impact on w̃ turns out to be ambiguous. This ambiguity has been

confirmed in a numerical simulation analysis, with the main results summarized in figure S4.5
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w!

The impact of a marginal β change: Variation in the replacement ration β has no impact

on µ or θ. Noting further ∂u/∂β > 0, ∂w̃/∂β = 0 and ∂w̃/∂u > 0, according to (36) and

(42), the β effects in tables 1 and 2 directly follow. This completes the formal discussion in this

supplement.

4To establish figure S3, the following parameter values have been considered: α = 0.75, ε = 2, β = 0.40,
ρ = 1.08, f = 1000, N = 71, L̄ = 1000 and K̄ = 100L̄.

5To establish figure S4, the following parameter values have been considered: α = 0.75, ε = 2, β = 0.1,
ρ = 1.08, f = 1000, N = 73, L̄ = 1000 and K̄ = 100L̄.
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