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1 Introduction

Trade liberalization and deregulation of �nancial markets have led to highly integrated

goods and capital markets during the last decades. These developments, frequently sub-

sumed under the general heading �globalization�, have initiated a lively debate among

economists as well as the general public about the potential winners and losers of the

increased openness of economies. One aspect of this debate, e.g. re�ected in catchwords

like �social dumping�, focuses on the consequences of globalization on the welfare state

and labor market institutions. It is feared that the domestic economy may be adversely

a�ected by a dismantling of welfare states or deregulation of labor markets abroad (cf.

Rodrik, 1997).

On theoretical grounds such fears are often backed up by models in which labor mo-

bility plays a central role.1 If an economy with a generous welfare state attracts a huge

number of immigrants from economies which have lowered public provisions, this may

lead to higher unemployment and lower real wages as long as the domestic welfare state

remains unchanged. Despite the plausibility of the theoretical argument, the empirical

evidence points to a rather low labor mobility between countries, which seems to suggest

that such fears are exaggerated (cf. Krueger, 2000). However, labor mobility is not neces-

sary for competitive forces to exert pressure on uncompetitive labor market institutions.

Even if the international mobility of labor were completely hindered by political measures,

free �ows of goods or capital could prove to be su�cient to put a strain on the welfare

state.

The following analysis contributes to this discussion by scrutinizing the spillover e�ects

on other countries which are provoked if a single country weakens labor union power or

reduces the generosity of the unemployment compensation system. By this, the paper

takes up Pemberton's (1999) claim that social security policies must be analyzed in an

open-economy context since international spillovers have to be taken into account. In the

two-country framework developed in this paper spillover e�ects may occur because goods

and capital markets are internationally integrated. The model assumes that international

1See, for instance, the discussion in Sinn (1998).
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mobility of labor is completely hindered by cultural and linguistic barriers. National labor

markets are characterized by country-speci�c labor market institutions which in�uence

the result of wage bargains taking place between �rms and labor unions. It is assumed that

one country undertakes labor market reforms which are aimed at increasing employment

in that country. The reforms may, for instance, consist of the reduction of unemployment

bene�ts or the modi�cation of labor market legislation to reduce labor union power in

wage negotiations. In the globalization debate it is feared that such reforms may be

harmful for other countries. This paper deals with the question whether and under which

conditions these fears are justi�ed. It will be shown that the impact of country-speci�c

labor market reforms on households in other countries depends on whether the household's

main income source consists of wage income or capital income and pro�ts.

It is sometimes objected that the integration of goods and capital markets, if viewed in

historical perspective, is not a new phenomenon but was already a characteristic feature

of economies before World War I. Some economists are therefore inclined to downplay the

role of globalization for the shape of the welfare state. However, such a conclusion seems to

be premature. In the early twentieth century welfare states, as we know them today, were

nonexistent. Conversely, when modern welfare states came into being, economies were

relatively closed - especially with respect to capital �ows (cf. Obstfeld, 1998). Hence,

for instance, Mishra (1999) argues that from the standpoint of the welfare state the

openness of economies with respect to capital mobility is an entirely new and important

development which could lead to a dismantling of social security provisions. To scrutinize

whether such a hypothesis can be backed up by theoretical considerations, the paper

adopts the following strategy. Throughout the paper it is assumed that goods markets

are integrated. The impact of country-speci�c labor market reforms on other countries is

then �rst analyzed for a world with immobile capital, before perfect capital mobility is

introduced.

An important hypothesis of the following analysis will be that spillover e�ects of

country-speci�c labor market reforms also depend on the degree of competition in the

goods market. To examine this hypothesis, a model with monopolistic competition in the

goods market is chosen, where varying degrees of competition are represented by di�erent
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sizes of the elasticity of the demand for goods. If the demand elasticity is in�nite, the

model reduces to the limiting case with perfect competition in the goods market.

The analysis also carries on previous work dealing with the impact of the unem-

ployment compensation system on international spillover e�ects.2 By this, the paper

contributes to a branch of the literature which emerged in reaction to Atkinson, Mick-

lewright (1991), who complained about theoretical studies which have largely ignored

real-world di�erences in unemployment compensation systems. In most economies unem-

ployment compensation is usually implemented as a two-tier system comprising earnings-

related unemployment bene�ts and �at-rate unemployment assistance. In the model

presented below the focus is on the extreme cases where unemployment compensation in

a country is either earnings-related or paid as �at-rate transfers. This makes it clearer

how institutional di�erences in�uence comparative-static outcomes and nevertheless leads

to important insights for real-world unemployment compensation systems. The German

and UK systems of unemployment compensation most closely resemble the considered

(extreme) cases, since in Germany both unemployment bene�ts and unemployment assis-

tance are earnings-related, whereas in the UK both are paid as �at-rate transfers. Up to

now, all these aspects of country-speci�c labor market reforms have not simultaneously

been discussed in a single model.3

The remainder of the paper is organized as follows. In section 2 the theoretical frame-

work for a two-country model with imperfectly competitive labor and product markets is

introduced. In section 3 the comparative-static results for a world with immobile capital

2See Beissinger and Büsse (2000, 2001). In these papers only a theoretical framework with immobile

capital has been considered. Furthermore, the dependence of the results on the degree of competition in

the goods market as well as the distributional consequences of labor market reforms have not been taken

into account.
3A two-country model with perfect competition in the goods market and wage bargaining in the labor

market is analyzed by Lejour, Verbon (1996). In that paper the results (also) depend on their assumption

of perfect competition in the goods market. Other studies with integrated goods markets and separated

labor markets are Corneo (1995) and Naylor (1998). However, these authors do not take account of

capital �ows. They also restrict their analysis to a small, single industry located in both countries and

hence do not consider the macroeconomic consequences of changing wage pressure in one country, which

for instance are due to changing aggregate income.
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are presented. In section 4 it is analyzed how the results change if capital is perfectly

mobile and the induced capital �ows are taken into account. In both sections the sim-

pler case with perfect competition in the goods market is discussed �rst, before the more

general model based on monopolistic competition is examined. It is shown that the quali-

tative results in all cases considered depend on whether the unemployment compensation

system is based on earnings-related or �at-rate bene�ts. Furthermore, in both sections

the consequences for households with di�erent income sources are discussed. Section 5

contains the concluding remarks.

2 The theoretical framework

In the two-country model developed in this paper it is assumed that all goods are tradable,

i.e. the nontraded goods sector is neglected. The model is intended to be a description

of the longer run, where expectations are correct and nominal rigidities play no role.

The outcome of the wage-setting process is in�uenced by the relative bargaining power

of �rms and unions, the preferences of labor unions for employment and wages and the

institutional setup of the social security system. It is assumed that countries are di�erent

with respect to these variables, but are identical otherwise. The di�erences in wage setting

may lead to country-speci�c wage and price levels which can persist since migration

of the labor force is impeded by cultural and linguistic barriers. Beside the number

of households also the number of �rms in both countries is exogenously given, which

may be due to barriers to market entry provoked by sunk costs. Some households are

owners of the �rms, for instance because they own the blueprints for producing a certain

brand.4 These households obtain the pro�ts of the �rms for their managerial activities.

For production labor and (physical) capital is needed, which is supplied by the same

or by other households. The role of the government is restricted to the provision of

unemployment bene�ts �nanced by a proportional tax on wage income.

4Hence, the �rms in a country are in the possession of domestic residents.
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2.1 Demand for goods

It is assumed that in each country A and B there are F=2 �rms and L consumers/workers.

Consumer preferences are identical and comprise all goods produced in this two-country

world. Consumers in country h have the following Dixit, Stiglitz (1977) type utility

function:5

Uh = F
��1
�

0@F=2X
i=1

�
Y h
iA

��
+

F=2X
i=1

�
Y h
iB

��1A
1
�

; 0 < � � 1; h = A;B; (1)

where � � (��1)=� and � > 1. Y h
ij denotes the quantity of good i produced in country j =

A;B which is purchased by a consumer located in country h = A;B. It is assumed that

each consumer inelastically supplies one unit of labor in the respective home country.

Consumers are also endowed with capital and own the �rms of the domestic economy. The

(exogenous) distribution of capital and property rights varies across consumers. Hence,

there are consumers whose income primarily stems from wages and others for whom capital

income and pro�ts are the main income sources. However, since the utility function in

eq. (1) is homothetic, the distribution of income plays no role for the demand function

of �rms. The nominal income Ih of a consumer in country h comprises capital income,

pro�ts and wage income or unemployment bene�ts. Customs duties, value added taxes

and transportation costs are neglected in the model. This implies that the price Pij for a

speci�c good is the same for consumers and producers of either country. A consumer of

country h faces the budget constraint

F=2X
i=1

PiAY
h
iA +

F=2X
i=1

PiBY
h
iB = Ih; h = A;B: (2)

Corresponding to the utility function in eq. (1) the aggregate price index P is de�ned as

P = F
1

��1

0@F=2X
i=1

P 1��
iA +

F=2X
i=1

P 1��
iB

1A
1

1��

: (3)

By maximizing eq. (1) with respect to Y h
ij and taking account of eqs. (2) and (3), the

demand functions of each consumer can be derived. To obtain the demand function for
5To simplify the notation, the index for consumers is omitted.
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the producer of good i in country j, one has to sum up the demand functions of the

consumers of both countries for the respective good. De�ning world real income Y as the

sum of country-speci�c real income levels (in terms of the aggregate good), demand for

good Yij is given by the Blanchard, Kiyotaki (1987) type function

Y d
ij = p��ij

Y

F
; i = 1; : : : ; F=2; j = A;B: (4)

In this equation pij denotes relative prices in terms of the aggregate good, i.e. pij � Pij=P .

The elasticity of the demand for goods is constant and equals � (in absolute values). Of

course, in general equilibrium world real income Y is itself an endogenous variable, but

from the �rm's point of view it is taken as exogenous since it is assumed that there are a

large number of �rms in the two-country world. Note that the parameter � � (� � 1)=�

is a function of the demand elasticity and can be interpreted as a measure of the degree

of competition in the goods market. With perfect competition the demand elasticity is

in�nite and therefore � = 1. With monopolistic competition in the goods market � < 1,

with � becoming lower when the demand elasticity is decreasing. In the following analysis

� will play an important role in distinguishing model variants with di�erent degrees of

competition in the goods market.

In equilibrium demand equals supply. Furthermore, all �rms belonging to the same

country are facing the same (country-speci�c) wage rate and the same real interest rate.

Firms also share the same technology. As a result, �rms in country j choose the same

(relative) price, i.e. pij = pj, and produce the same quantity. It therefore holds that

Yj = (F=2)Yij, where Yj denotes production in country j. This leads to the following

inverse demand function for country j:

pj =

�
Y

2Yj

�1��

; j = A;B: (5)

Written in relative changes, this equation becomes

bpj = (1� �)
�bY � bYj� ; j = A;B; (6)

where a hat over a variable denotes relative changes.
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2.2 Demand for labor and capital

Producers act as monopolistic competitors, taking account of the product demand func-

tion (4) when choosing factor demands. It is assumed that the single �rm is small com-

pared to the economy as a whole. As a result, each �rm does not need to consider the

consequences of its actions for the aggregate variables and for the other �rms. For the

determination of factor demands the following sequence of events is assumed in line with

the literature6. First, �rms choose the stock of capital. Then wages are determined in

�rm-level wage bargains. As the last step �rms choose the optimal employment level

given the predetermined capital stock and wages.

Firms use the Cobb-Douglas technology Yij = N�
ijK

1��
ij , where Nij is employment

and Kij is the stock of capital of �rm i in country j = A;B. Taking account of eq. (4),

revenue Rij in terms of the aggregate good is Rij = pij Yij = Y �
ij (Y=F )

1��. Each �rm

chooses the employment level according to the condition @Rij=@Nij = wij, where wij is the

real wage in terms of the aggregate good. Marginal revenue with respect to employment

is

@Rij

@Nij
= � pij

@Yij
@Nij

= �

"
Y ��1
ij

�
Y

F

�1��
#
@Yij
@Nij

:

If the Cobb Douglas production function is inserted in this equation, the �rst order

condition for maximum pro�ts leads to the following labor demand functions:

Nij =

(
w�1
ij ��K

(1��)�
ij

�
Y

F

�1��
) 1

1���

; i = 1; : : : ; F=2; j = A;B: (7)

When �rms determine the capital stock on the �rst stage they take account of the wage

level that will result on the second stage. Denoting the real interest rate in terms of

the aggregate good as rj, �rms choose the stock of capital according to @Rij=@Kij =

rj +Nij @wij=@Kij , since the bargained real wage, in general, depends on the level of the

capital stock.7 However, in the case of a Cobb-Douglas production function it holds that

6See, for instance, Hoel (1990) and Michaelis (1998). Grout (1984) discusses the consequences of this

assumption compared to the case where unions can commit themselves to a wage rate before investments

are determined. See also the discussion in van der Ploeg (1987).
7Without capital mobility the real interest rate may di�er between countries, whereas in the case with

perfect capital mobility it must be the same.
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@wij=@Kij = 0, as will be shown in a moment. The demand for capital is then given by

Kij =

(
r�1
j (1� �)�N��

ij

�
Y

F

�1��
) 1

1�(1��)�

; i = 1; : : : ; F=2; j = A;B: (8)

The fact that marginal revenue with respect to factor inputs is a function of world real

income is of uttermost importance for the results of this paper. All other things being

constant, an increase in aggregate income Y leads to a rise in the relative price pij and

hence to a rise of marginal revenue. As a consequence, �rms increase factor inputs which

reduces the marginal product and pij until the �rst order condition for a pro�t maximum is

restored. In the following the impact of aggregate income on marginal revenue and hence

factor inputs will be called the aggregate income e�ect. With perfect competition in the

goods market � = 1 and therefore pij = 1, which implies that there is no aggregate income

e�ect. For the comparative-static analysis it is also important to take the consequences of

di�erent levels of � into account if monopolistic competition prevails in the goods market

(i.e. � < 1). As is evident from the factor demand functions, a higher � reduces the

aggregate income e�ect. At the same time the elasticities with respect to the respective

factor price (in absolute values) and the other factor input increase.

It is assumed that all �rms and labor unions of the respective country are identical,

hence pij = pj and wij = wj must hold in equilibrium. It follows that Nj = (F=2)Nij,

Kj = (F=2)Kij and Yj = (F=2)Yij, where Nj, Kj and Yj denote the national levels of

employment, the stock of capital and output, respectively. The production function for

each country (in relative changes) is therefore given by

bYj = � bNj + (1� �) bKj; j = A;B: (9)

From eqs. (7) and (8) the relative change in the demand for labor and capital for every

country can be derived as

bNj = �
1

1�  N
bwj +

 K
1�  N

bKj +
1� �

1�  N
bY ; j = A;B (10)

and

bKj = �
1

1�  K
brj +  N

1�  K
bNj +

1� �

1�  K
bY ; j = A;B; (11)
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where  N � �� and  K � (1 � �)� denote the shares of labor and capital income in

national output. Employment can be substituted by unemployment, since Nj = (1�uj)L,

where L is the (exogenously given) labor supply in every country. Hence,

bNj = �(1=�j) buj; �j � (1� uj)=uj > 0; j = A;B: (12)

2.3 Country-speci�c wage setting

It is assumed that in every country wage bargains take place at the �rm level. For the

utility function Vij of labor union i in country j the following functional form is used:

Vij = N
�j

ij [wij(1� tj)� zj] ; �j > 0; 8i; j; (13)

where �j represents unions' preferences for employment relative to wages and tj denotes

the tax rate on wage income, j = A;B. The variable zj is the expected real income of a

worker in country j who loses his job in the �rm under consideration.8 As the bargaining

parties are small units compared to the whole (national) economy, zj is exogenous for the

single �rm or union. The real wage in terms of the aggregate good wij is obtained as solu-

tion of a Nash bargain with zero fall-back positions for unions and �rms, V �j

ij �
1��j

ij , where

0 < �j < 1. The parameter �j denotes the bargaining power of a representative union in

country j and �ij the (real) pro�ts of the respective �rm. After some rearrangement, the

�rst-order condition for this optimization problem can be written as

wij(1� tj) =
�j

�j � 1
zj; with �j = �j(�j; �j) �

�j +
1��j

�j
��

1� ��
: (14)

The bargained real wage at the �rm level is a mark-up on the expected alternative income

zj, where the mark-up is a negative function of �j. In order to get a permissible solution

for wij it must hold that �j > 1. It is evident from eq. (14) that �j is constant, which

is due to the assumption of a Cobb-Douglas technology. As a result, the bargained real

wage is independent of the chosen stock of capital, i.e. @wij=@Kij = 0. As underlying

causes of a variation in �j only changes in �j and �j are considered. From the de�nition

of �j in eq. (14) follows:

b�j = �j
(1� ��)�j

b�j � 1

�j�j
b�j: (15)

8For similar speci�cations see, for example, Oswald (1985) and Manning (1991, 1995).
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Since migration is excluded, the expected alternative income zj depends solely on variables

speci�c to country j:

zj = (1� uj)wj(1� tj) + ujsj; (16)

where wj is the average wage level and sj is the real unemployment compensation in

country j (both in terms of the aggregate good). The probability of �nding a job elsewhere

in that country negatively depends on the respective unemployment rate uj. In general,

unemployment bene�ts may consist of a �at-rate component and a component related to

earnings, i.e.

sj = j�jwj(1� tj) + (1� j)bj 0 � j � 1; 0 < �j < 1; bj > 0; (17)

where j denotes the share of earnings-related bene�ts in total unemployment compen-

sation. The parameter �j re�ects the ratio of bene�ts to wages in the earnings-related

component and bj denotes �at-rate unemployment bene�ts (in real terms). It is assumed

that earnings-related bene�ts are a function of after-tax wages. This corresponds, for

instance, to the German system of unemployment compensation.9

In equilibrium it must hold that wij = wj. Using the de�nitions of zj and sj together

with the �rm-level wage equation (14), the national wage-setting equation is

wj

�
�juj(1� j�j)� 1

�juj

�
= (1� j)

bj
1� tj

: (18)

In the following the focus is on the extreme cases where unemployment compensation is

either earnings-related (j = 1) or paid as �at-rate transfers (j = 0). This makes it clearer

how institutional di�erences in�uence comparative-static outcomes and nevertheless leads

to important insights for real world unemployment compensation systems. If j = 1 the

wage-setting equation alone already determines the level of unemployment. The reason is

that in this case the expression in parentheses on the left-hand side, which contains only

the unemployment rate as endogenous variable, must be zero. However, if j = 0 both

9In accordance with the literature, in eq. (17) it is assumed that earnings-related bene�ts are a function

of the average wage level in the respective country. This guarantees that zj is exogenous in the �rm level

bargain. Beissinger and Egger (2000) discuss within a dynamic wage bargaining model the complications

which arise if this assumption is abandoned.
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the unemployment rate and the real wage show up as endogenous variables in the wage-

setting equation. Before writing the wage-setting equations in relative changes, �rst the

implications of the government budget constraint on the wage-setting process are taken

into account.

2.4 Implications of the government budget constraint for the bar-

gained real wage

Tax revenues are solely used to �nance unemployment bene�ts. In this case the govern-

ment budget GBj is given by GBj = tjwjNj�(L�Nj)sj: Taking account of the de�nition

of sj in eq. (17) the government budget is balanced if

tj =

8<: uj�j=(1� uj(1� �j)) for  = 1

ujbj=(wj(1� uj)) for  = 0:
(19)

In the earnings-related unemployment compensation system (j = 1) the outcome of the

wage bargain does not depend on the level of income taxes. This is due to the fact that

unemployment bene�ts are a constant fraction of after-tax wages. Hence the wage-setting

equation (18) in relative changes is

buj = 
j; with 
j � �b�j + �j
1� �j

b�j: (20)

With �at-rate bene�ts (j = 0), one must take account of eq. (19) in the wage-setting

equation (18). Writing the resulting expression in relative changes leads to

bwj = ��jbuj + e
j with �j �
1� �ju

2
j

(�juj � 1)(1� uj)
; e
j �

�(1� uj)�jb�j
(�juj � 1)(�j � 1)

+bbj: (21)

Higher unemployment implies higher payroll taxes which cet. par. leads to higher wage

pressure. To guarantee the empirically con�rmed result that higher unemployment leads

to lower wages, it must be assumed that �juj > 1 and �ju2j < 1. Hence, higher unem-

ployment only lowers the bargained real wage if ��1
j < uj < ��1=2

j . In the following it is

assumed that this condition holds, which implies �j > 0.

The change in the tax rate, which is necessary for balancing the government budget,

can be computed from eq. (19). With an earnings-related unemployment compensation

11



system one gets

btj = 1

1� uj(1� �j)
buj + 1� uj

1� uj(1� �j)
b�j; j = A;B (22)

and with �at-rate bene�ts:

btj = 1

1� uj
buj +bbj � bwj; j = A;B: (23)

2.5 Capital market equilibrium and aggregate output

If capital is immobile, the real interest rate rj (in terms of the aggregate good) equilibrates

capital demand and supply in each country. However, if capital is (perfectly) mobile,

the real interest rate must be the same in both countries. In the latter case the real

interest rate r equilibrates total world supply of capital K with total capital demand, so

KA +KB = K. Since it is assumed that the supply of capital is �xed, it must hold that

bKA = �(KB=KA) bKB: (24)

Turning to aggregate output which is equal to world real income, it has already been

pointed out that Y is a function of national output levels. Since national prices Pj and

hence also relative prices pj � Pj=P , j = A;B, may di�er, aggregate output has to be

written as Y = pAYA + pBYB. With the inverse demand functions (5) and the national

Cobb-Douglas production functions one obtains as the relative change of aggregate output:

bY = �� bNA + �(1� �) bNB + (1� �)� bKA + (1� �)(1� �) bKB; (25)

where � � (pAYA)=(pAYA+pBYB) denotes the share of country A's output in world output

and 0 < � < 1.

2.6 The aim of the comparative-static analysis

For the comparative-static analysis it is assumed that in country A labor market reforms

are undertaken which are aimed at increasing employment in that country. In the model

the following changes in country A are considered:
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Assumption 1 (Labor market reforms in country A)

In country A labor market reforms are undertaken which lead to one or several of the

following consequences: i) a decrease in labor union power, �A, ii) �corporatist behavior�

of labor unions, which is modelled as an increase in labor unions' preferences for employ-

ment, �A, iii) a reduction of unemployment bene�ts, i.e. a decrease in �A (or bA). All

types of labor market reforms lead to 
A < 0 (or e
A < 0) in the wage-setting equation of

country A, whereas it is assumed that 
B = 0 (and e
B = 0) in the wage-setting equation

of country B.

The focus of the analysis is on the spillover e�ects which country A might exert on

country B due to the domestic labor market reforms. Note that it su�ces to analyze

the consequences of a reduction of 
A (or e
A) on the endogenous variables of the model,bY ; br; bwj; bpj; btj; bYj; bNj; bKj; buj; j = A;B. In order to simplify the comparative-static

analysis, additionally the following assumption is made:10

Assumption 2 (Symmetric initial equilibrium)

In the initial equilibrium real wages, the stock of capital, employment and hence also

unemployment rates and production levels are equal in both countries.

For Assumption 2 to make sense it is assumed that in the initial equilibrium in both

countries the exogenous variables �j, �j, �j and bj are of the same size, respectively.

Furthermore, it is assumed that in both countries always the same unemployment com-

pensation system with either earnings-related bene�ts (ERB) or �at-rate bene�ts (FRB)

prevails. The main consequences of Assumption 2 are summarized in

10It must be stressed that the qualitative results derived in this paper do not depend on this simplifying

assumption. In fact, in a previous version of the paper the comparative-static analysis has been performed

without making this assumption.
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Lemma 1 Assumption 2 implies that

�A = �B = � in eq. (12) and �A = �B = � in eq. (21);bKA = � bKB ; (240)bY =
�

2
( bNA + bNB); (250)

ERB: btj = 1

1� u(1� �)
buj + 1� u

1� u(1� �)
b�j; j = A;B (220)

FRB: btj = 1

1� u
buj +bbj � bwj; j = A;B: (230)

According to Lemma 1 relative changes in aggregate output are only due to relative

changes in national employment levels, which follows from eq. (25) with � = 1=2 and

eq. (240). Taking account of eq. (12), the wage-setting equations can be written in terms

of employment instead of unemployment. This leads to:

ERB: bNA = �
A=� bNB = 0 and (200)

FRB: bwA = �� bNA + e
A bwB = �� bNB: (210)

3 Results with immobile capital as benchmark case

In this section the consequences of country-speci�c labor market reforms are considered

for a world with immobile capital. This facilitates the understanding of the model's

implications and approximately describes the situation after World War II when modern

welfare states came into being. With immobile capital it holds that bKA = bKB = 0, i.e. the

stock of capital is �xed in every country. If eq. (250) for aggregate output is inserted in the

labor demand equations (10), it becomes evident that labor demand of every country is

in�uenced by the employment level of the other country. The labor demand equations can

be solved for real wages, which leads to the following inverse labor demand equations:11

bwA = �(!1 � !2) bNA + !2
bNB and bwB = �(!1 � !2) bNB + !2

bNA; (26)

11In this form the labor demand equations can also be interpreted as the price-setting equations of

each country, which denote the real wage the �rms are willing to pay (cf. Layard et al. (1991)).
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where !1 � (1 � ��); !2 � (1 � �)�=2; and 0 < !i < 1. Note that with 0 < � � 1 and

0 < � < 1 it holds that 0 < (!1 � !2) < 1. As a result, the inverse labor demand curves

described by eq. (26) are falling in bwj- bNj-space (j = A;B).

In the following, the results with perfect competition in the goods market are presented

�rst, before going over to the more general model with monopolistic competition.

3.1 Perfect competition in the goods market

Perfect competition in the goods market implies that � = 1. In this case the same ho-

mogenous good is produced in both countries.12 Since labor and capital are immobile, a

trivial model is obtained where both countries in principle are closed economies and con-

sumers of each country are exactly consuming the produced output of their own country.

This leads to

Proposition 1

With perfect competition in the goods market and factor immobility, country B is not

a�ected by the labor-market reforms in country A, i.e. bNB = 0 and bwB = 0. In country A

real wages decline and employment increases, i.e. bwA < 0 and bNA > 0. These results hold

irrespective of the unemployment compensation system.

Proof. Setting � = 1 implies !2 = 0 in the labor demand equation (26) of each coun-

try. Combining this equation with the respective wage-setting equation (200) or (210)

immediately leads to Proposition 1, since 
A < 0 and e
A < 0. �

3.2 Monopolistic competition in the goods market

With monopolistic competition in the goods market di�erent goods are produced in each

country. It will become evident that in a world with immobile capital two e�ects are

relevant for country B. Due to the labor market reforms in country A relative prices of

that country will decline which is unfavorable for country B. However, world real income

will rise which leads to an increase in labor demand in country B. In the following it must

12With � = 1 all goods are perfect substitutes (see eq. (1)), hence from the viewpoint of the consumer

the goods are homogenous.
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be scrutinized whether the aggregate income e�ect or the relative price e�ect dominates.

The consequences for country B also depend on the unemployment compensation system

in that country. The main results are summarized in

Proposition 2

With monopolistic competition in the goods market and factor immobility, the labor-

market reforms in country A lead to rising real wages in country B, i.e. bwB > 0. The

impact on employment in country B depends on the unemployment compensation system

in that country. If bene�ts are earnings-related, employment remains unchanged, i.e.bNB = 0. If bene�ts are paid as �at-rate transfers, employment will increase, i.e. bNB > 0.

In country A real wages decline and employment increases, i.e. bwA < 0 and bNA > 0.

Proof. See Appendix.

The intuition for these results is as follows: The labor market reforms in country A

lead to an increase in country A's production and therefore also to a rise in world real

income. As a consequence, in country B marginal revenue with respect to employment

rises. The resulting increase in labor demand leads to rising real wages. The employment

consequences in country B depend on the unemployment compensation system. If un-

employment bene�ts are earnings-related, employment is determined by the wage-setting

equation (200) alone, which is only in�uenced by domestic variables. As a result, employ-

ment in country B is not a�ected by the reforms undertaken abroad.13 In this case the

aggregate income e�ect leads to rising real wages until the equality of marginal revenue

and real wages is restored at the initial employment level. With �at-rate bene�ts the

wage-setting curve is upward sloping in real wage-employment space. The shift of the la-

bor demand curve then not only increases real wages but also employment in country B.

In the latter case there are two e�ects working in opposite direction in country A. The

13It might be suspected that this result is only obtained with a Cobb-Douglas production function (in

combination with earnings-related bene�ts). For instance, with a CES function the wage-setting curve is

no longer vertical but upward-sloping in wj -Nj space (if the elasticity between labor and capital is less

than one). However, Beissinger, Büsse (2000) have shown that even in this case the result of unchanged

employment is obtained. The reason is that the wage-setting curve and the labor demand curve in

country B are shifting by the same amount if employment in country A changes.
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direct impact of the labor market reforms cet. par. leads to lower real wages. However,

the implied rise in employment in country B also shifts the labor demand curve in coun-

try A to the right, leading cet. par. to higher real wages. From the comparative-static

results described in the appendix it follows that the repercussion e�ect from country B is

weaker than the initial impulse in country A, which implies that real wages in country A

will unambiguously decrease in response to the labor market reforms. The remaining

comparative-static results are summarized in

Corollary 1 With monopolistic competition in the goods market and factor immobility,

the following results hold irrespective of the unemployment compensation system: relative

prices change in favor of country A, i.e. bpA < 0, bpB > 0 and hence bpA�bpB < 0. Production

in country A and world real output increase, i.e. bYA > 0 and bY > 0. The tax rate on wage

income in country A declines, i.e. btA < 0. If unemployment bene�ts are earnings-related

production and taxes in country B remain unchanged, i.e. bYB = 0 and btB = 0. If bene�ts

are paid as �at-rate transfers production in country B increases and the tax rate on wage

income declines, i.e. bYB > 0 and btB < 0.

Proof. See Appendix.

In country B real wages (and with �at-rate bene�ts also employment) increase despite

the rise in relative prices. Hence, it can be concluded that the favorable aggregate income

e�ect dominates the unfavorable relative price e�ect. As a �nal remark note that in the

model variant with monopolistic competition trade in goods will occur between countries.

Due to the static framework the current account of each country must be balanced. If

capital is immobile it follows that trade is also balanced between countries.

3.3 Distributional consequences for country B

Before going over to the more general model with capital mobility, the implications of

the comparative-static results for country B are considered in more detail. With perfect

competition in the goods market (� = 1) and immobile labor and capital, country B

is completely insulated from labor market shocks originating abroad. However, with

monopolistic competition in the goods market (i.e. 0 < � < 1) the employees in country B
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are positively a�ected by the labor market reforms in country A. The result that (gross)

real wages rise in country B does not depend on the unemployment compensation system

in that country. In order to guarantee a balanced government budget, the tax on wage

income remains unchanged if bene�ts are earnings-related, whereas the tax rate is reduced

if bene�ts are paid as �at-rate transfers. This implies that in both systems net real

wages wN
B � (1 � tB)wB are rising. Since in the model earnings-related unemployment

compensation depends on net wages, bene�ts are rising in the ERB system. Hence,

also the unemployed are pro�ting from country A's labor market reforms. In the FRB

system unemployment bene�ts are not a�ected, but in this case additionally country B's

unemployment rate declines. Since net wages are higher than unemployment bene�ts,

the persons who leave the unemployment pool are also pro�ting from country A's labor

market reforms.

For the analysis of the distributional consequences in country B the change in (real)

income xB stemming from capital income and pro�ts must also be considered. It holds

that pBYB = wBNB + xB, with xB � rBKB + �B. �B denotes real pro�ts and pBYB

country B's output in terms of the aggregate good. If this equation is written in relative

changes, it follows that

bpB + bYB =  N (bwB + bNB) +  K(brB + bKB) + (1� �)b�B; (27)

where  N � �� and  K � (1��)� again denote the share of wage and capital income in

total income. Hence,

bxB = (bpB + bYB)�  N( bwB + bNB): (28)

Proposition 3

With monopolistic competition in the goods market and immobile capital, the labor

market reforms in country A lead to bxB > 0, where xB denotes the sum of capital income

and pro�ts (in terms of the aggregate good).

Proof. If the comparative-static results for the ERB system are inserted into eq. (28), one

obtains bxB = �((1� ��)!2=�) 
A > 0.14 With the results for the FRB system it follows

that bxB = �!2(1� ��)(1 + ��)� e
A > 0. �
14The comparative-static results are found in the proof of Proposition 2 and Corollary 1 in the appendix.
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Table 1

Results for country B if country A undertakes employment-enhancing labor market
reforms in a world with immobile capital

Degree of competition in the goods market

� = 1 0 < � < 1

ERB buB = 0 bwN
B = 0 bxB = 0 buB = 0 bwN

B > 0 bxB > 0

FRB buB = 0 bwN
B = 0 bxB = 0 buB < 0 bwN

B > 0 bxB > 0

Notes: If � = 1, perfect competition prevails in the goods market. 0 < � < 1 describes a situation

with monopolistic competition. buB , bw
N
B , and bxB denote the change in the unemployment rate, net real

wages and capital income (plus pro�ts), respectively, for country B. ERB: earnings-related bene�ts; FRB:

�at-rate bene�ts.

The results with respect to buB, bwN
B and bxB are summarized in table 1. Due to these

results it must be concluded that in a world with immobile capital fears of a �race to the

bottom� of welfare states are not justi�ed. Since all types of households in country B

(independent of the main income source) are either not a�ected or positively in�uenced

by labor-market reforms abroad, there seems to be no need to diminish the generosity

of the domestic welfare system. However, modern welfare states today have to deal with

a situation where capital mobility has signi�cantly increased. In the next section it is

therefore scrutinized whether the results derived so far are also obtained when induced

capital �ows are taken into account.

4 The results with mobile capital

As in section 3 the main comparative-static results for the (simpler) case with perfect

competition are derived �rst. A more detailed analysis which also takes account of the

distributional consequences is then performed for the more general model with monopo-

listic competition in the goods market.
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4.1 Perfect competition in the goods market

Since with perfect competition in the goods market a homogenous good is produced,

capital mobility now leads to factor price equalization. This can be seen by inserting the

national version of the capital demand equation (8) into the national version of the labor

demand equation (7) and taking into account that � = 1. It follows that real wages must

be equal, i.e. wA = wB. The main consequences of the labor market reforms in country A

are summarized in

Proposition 4

With perfect competition in the goods market and mobile capital, the labor-market re-

forms in country A lead to a real wage decline in country B, which is the same size as

in country A, i.e. bwB = bwA = bw and bw < 0. The impact on employment in coun-

try B depends on the unemployment compensation system in that country. If bene�ts

are earnings-related employment remains unchanged, i.e. bNB = 0. If bene�ts are paid as

�at-rate transfers employment will decrease, i.e. bNB < 0. These e�ects are caused by the

�ow of capital towards country A, i.e. bKA > 0 and bKB < 0. The capital is attracted by

an increase in the world real interest rate, i.e. br > 0. Along with the real wage decline, in

country A employment increases, i.e. bNA > 0.

Proof. See Appendix.

Due to capital out�ows the employees in country B are harmed by the reforms in

country A, which is in contrast to all discussed model variants with immobile capital. A

lower stock of capital implies a declining labor demand. If bene�ts are earnings-related

the real wage response in country B is �exible enough to prevent changes in employment.

However, the employees in country B are experiencing a real wage decline, which in

equilibrium is the same as in country A. With �at-rate bene�ts the decrease in real

wages in country B is only brought about by shrinking employment. Since in country A

employment and capital are increasing, it follows that production in country A is rising.

Due to the capital out�ow (and shrinking employment in the case of �at-rate bene�ts)

production in country B is decreasing.
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4.2 Monopolistic competition in the goods market

In this section it is scrutinized whether the results derived above also hold when there is

monopolistic competition in the goods market. The impact of country A's labor market

reforms on country B now depends on three e�ects: the relative price e�ect, the aggregate

income e�ect and the e�ect caused by induced capital �ows. Note that with heteroge-

nous goods and di�erent labor market institutions, real wages are not equalized between

countries. From eqs. (10) and (11) it follows for 0 < � < 1

bNj = �
 K
1� �

br � 1�  K
1� �

bwj + bY j = A;B and (29)

bKj = �
1�  N
1� �

br �  N
1� �

bwj + bY j = A;B: (30)

To obtain these equations, it was taken into account that 1� N � K = 1��. The main

results are summarized in

Proposition 5

With monopolistic competition in the goods market and mobile capital, in country B the

labor-market consequences of the reforms in country A depend on whether � T 1=(2��).

If � > 1=(2��) real wages in country B decline, i.e. bwB < 0. The impact on employment

in country B depends on the unemployment compensation system in that country. With

earnings-related unemployment bene�ts employment remains unchanged, i.e. bNB = 0. If

bene�ts are paid as �at-rate transfers employment decreases, i.e. bNB < 0. If � < 1=(2��)

real wages in country B increase and employment rises (with �at-rate bene�ts) or remains

unchanged (with earnings-related bene�ts). In the limiting case � = 1=(2��) employment

and real wages do not change in country B. With the labor market reforms country A

attracts capital, i.e. bKA > 0 and bKB < 0. The capital �ows are accompanied by an

increase in the world real interest rate, i.e. br > 0. Furthermore, in country A real wages

decline and employment increases, i.e. bwA < 0 and bNA > 0.

Proof: See Appendix.

According to Proposition 5 employees in country B are adversely a�ected by the labor

market reforms in country A, if

� > 1=(2� �) or equivalently � > 1 + 1=(1� �): (31)
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Otherwise the reforms in country A will have a positive impact on employees in country B.

This condition can be easily interpreted by going back to the factor demand equations (7)

and (8). If � (and therefore �) increases, the aggregate income e�ect is reduced. At

the same time the elasticities with regard to the respective factor price and the other

factor input increase. The labor market reforms in country A increase employment in

that country. With a high � the rise in labor input leads to a more pronounced rise

in capital demand in country A. Furthermore, the resulting increase in interest rates

causes a stronger capital out�ow from country B and a more pronounced decline in labor

demand in that country. At the same time a higher � implies a higher elasticity of

the demand for goods and therefore a stronger shift of relative demand towards goods

produced in country A. To put it more simply: a higher degree of competition in the goods

market reduces the (favorable) aggregate income e�ect and increases the (unfavorable)

relative price e�ect and the induced capital �ows. As a result, it becomes more likely that

country B is adversely a�ected.

Corollary 2 With monopolistic competition in the goods market and mobile capital, the

following results hold irrespective of the unemployment compensation system: relative

prices change in favor of country A, i.e. bpA < 0, bpB > 0 and hence bpA�bpB < 0. Production

in country A and world real output increase, i.e. bYA > 0 and bY > 0. If unemployment

bene�ts are earnings-related output in country B declines, i.e. bYB < 0. The tax rate on

wage income remains unchanged, i.e. btB = 0. If bene�ts are paid as �at-rate transfers it

holds that btB R 0 if � R 1=(2� �). Furthermore, bYB R 0 if � Q �=[1 + (1� �)��].

Proof. See Appendix.

If in country B bene�ts are earnings-related, the out�ow of capital leads to lower

production although the employment level remains unchanged. If in country B bene�ts

are paid as �at-rate transfers, the change in output again depends on the elasticity for

the demand of goods. However, the condition for a declining output in country B is less

stringent than the condition for declining real wages and employment, since the capital

out�ow dampens production even if employment increases. From Corollary 2 it follows

that a su�cient condition for a declining production in country B is � > �, which is
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the same as � > 1=(1 � �). Whatever the result for production in country B, it holds

that due to the labor market reforms in country A aggregate output Y rises. The labor

market reforms in country A lead to an in�ow of capital. Since current accounts must

be balanced and country B receives capital income from country A, it can be deduced

without further computations that the labor market reforms in country A lead to a trade

de�cit in country B.

4.3 Distributional consequences for country B

If condition (31) holds and an ERB system prevails in country B, (gross and net) real

wages will decrease but employment remains unchanged. Since unemployment bene�ts

are a function of after-tax wages, unemployment compensaton declines as well. Hence

employees and unemployed persons in country B are adversely a�ected. With �at-rate

bene�ts employment shrinks and (gross and net) real wages decline (note that the income

tax rate is increased if condition (31) holds). Unemployment bene�ts remain unchanged,

but more persons now receive unemployment bene�ts instead of wage income.

Turning to the change in capital income and pro�ts, it must be taken into account

that capital input declines in country B. However, some capital owners of country B now

supply their capital endowment to country A and receive their capital income from that

country. Instead of eq. (28) the change in capital income and pro�ts now is

bxB = (bpB + bYB)�  N( bwB + bNB)�  K bKB; (32)

where the last term is positive since bKB < 0.

Proposition 6

With monopolistic competition in the goods market and mobile capital, the labor market

reforms in country A lead to bxB > 0. Hence, households in country B whose income

primarily stems from capital income and pro�ts are always pro�ting from the labor market

reforms in country A, even if country B's employees are adversely a�ected.

Proof. If the comparative-static results derived in the proofs of propostion 5 and Corol-
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lary 2 are inserted into eq. (32), one obtains for the ERB system

bxB = �
1� 2�+ �2(1 + �(1� �))

2�(1� �(1� �))
�
A > 0

and for the FRB system

bxB = �
[1� 2�+ �2(1 + �(1� �))]�� + (1 + �2 � 2�)

2[(1� �(1� �))�� + 1� �](�� + 1� �)
�e
A > 0: �

Table 2

Results for country B if country A undertakes employment-enhancing labor market
reforms in a world with perfect capital mobility

Degree of competition in the goods market

0 < � < (2� �)�1 (2� �)�1 < � � 1

ERB buB = 0 bwN
B > 0 bxB > 0 buB = 0 bwB < 0 bxB > 0

FRB buB < 0 bwB > 0 bxB > 0 buB > 0 bwB < 0 bxB > 0

Notes: If � = 1, perfect competition prevails in the goods market. 0 < � < 1 describes a situation

with monopolistic competition. buB , bw
N
B , and bxB denote the change in the unemployment rate, net real

wages and capital income (plus pro�ts), respectively, for country B. ERB: earnings-related bene�ts; FRB:

�at-rate bene�ts.

The results with respect to buB, bwB and bxB are summarized in table 2. It seems

plausible to assume that � t 0:7. In this case the employees in country B are adversely

a�ected if � & 4:5. It is very likely that this condition holds (remember that with perfect

competition � ! 1). In most countries the unemployment compensation system also

consists of a �at-rate component, which implies that unemployment in country B will

increase.

24



5 Summary and Conclusions

This analysis contributes to the globalization debate by examining how other countries

are a�ected if a single country weakens labor union power or reduces the generosity of

unemployment bene�ts. In the two-country model developed in this paper it is assumed

that monopolistic competition (or as a special case perfect competition) prevails in the

goods market and the labor market outcome is in�uenced by wage bargains taking place

between �rms and labor unions. Goods and capital markets are integrated, whereas

labor markets are separated since it is assumed that international mobility of labor is

hindered by cultural and linguistic barriers. In the model two variants of unemployment

compensation systems are considered with bene�ts either being earnings-related or paid

as �at-rate transfers. By this it was demonstrated that institutional settings matter for

comparative-static outcomes.

In a �rst step the consequences of labor market reforms were analyzed for a world

with immobile capital. In country A, where the reforms are undertaken, unemployment

and real wages decline. The impact on other countries (country B) depends on the degree

of competition in the goods market. With perfect competition country B is completely

insulated from the consequences of country A's labor-market reforms. If goods markets

are characterized by monopolistic competition two e�ects must be taken into account: the

change in relative prices leads to a shift of relative demand towards goods produced in

country A. However, the rise in world real income increases factor demand in country B

and is therefore favorable for that country. It has been shown that the aggregate income

e�ect dominates the relative price e�ect, resulting in rising real wages and rising capital

income in country B. The employment e�ects in country B depend on the unemployment

compensation system. With �at-rate unemployment bene�ts the unemployment rate de-

clines, whereas in the case of earnings-related bene�ts the unemployment rate remains

unchanged. Due to these results it has been concluded that other countries are not harmed

by a dismantling of the welfare state abroad if capital is immobile.

Nowadays, modern welfare states have to deal with a situation where capital mobility

has signi�cantly increased. In a second step it therefore was scrutinized how the results
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have to be modi�ed if capital is perfectly mobile. With perfect competition in the goods

market the induced capital �ows between countries must be taken into account, whereas

with monopolistic competition three e�ects are provoked by the labor market reforms

in country A: on the one hand the decline in relative prices and the increase in the

real interest rate leads to a shift of relative goods demand and capital �ows towards

country A. On the other hand the rise in aggregate income leads to an increase in factor

demand in country B. It has been shown, that the results for the employees in country B

depend on whether the (adverse) relative price e�ect and the e�ect due to the induced

capital �ows is overcompensated by the aggregate income e�ect. This in turn rests on

the degree of competition in the goods market. With a high degree of competition in

the goods market, which due to goods market deregulation seems to be a more plausible

assumption, employees in country B are adversely a�ected by the labor market reforms

in country A. As in the case with immobile capital the spillover e�ects depend on the

unemployment compensation system in country B. With earnings-related bene�ts only

real wages decline, whereas with �at-rate bene�ts also the unemployment rate increases.

In contrast to these results it has been demonstrated that the households in country B,

whose income primarily stems from capital income and pro�ts, are always pro�ting from

the labor market reforms in country A, even if employees are negatively a�ected.

Due to the complexity of the analysis, this paper has con�ned the focus on the sign

of the spillover e�ects provoked by country-speci�c labor market reforms. Based on the

results of this paper, the analysis could be extended by taking account of the strategic

interactions between countries. The reason is that country-speci�c social security policies

exert a (positive or negative) externality on other countries. If country A diminishes

social security transfers and product market competition and capital mobility are low,

other countries will pro�t from such a shock. This could lead to a situation where each

country postpones labor market reforms and waits for other countries �rst to implement

such reforms. However, if product market competition and capital mobility were high

and the welfare system remained unchanged in other countries, country A would pro�t

from such a policy not only because of the rise in employment but also because the real

wage decline is dampened by the capital in�ow. Of course, these considerations hold for
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all countries. Since the assumption of relatively high product market competition and

capital mobility seems quite realistic, the model o�ers a theoretical justi�cation for the

hypothesis that there could be the danger of a �race to the bottom�, where each country

tries to attract capital by gradually reducing the welfare state.

A Appendix

The signs for the endogenous variables refer to labor market reforms in country A which

imply 
A < 0 or e
A < 0 (in eqs. (20) and (21)). If the reforms are due to an increase in

labor unions' preferences for employment, �A, or a decrease in labor union power, �A, it

holds that b�A > 0. If the reforms are solely based on a decrease in �A or bA then b�A = 0.

The results for buj can simply be derived from buj = �� bNj, j = A;B. Hence, they are not

enumerated in this appendix.

Proof of Proposition 2 Earnings-related bene�ts: bNj is determined by eq. (200) and bwj

is then obtained from eq. (26), j = A;B. This leads tobNA = �(1=�) 
A > 0 bNB = 0

bwA = ((!1 � !2)=�) 
A < 0 bwB = �(!2=�) 
A > 0;

with !i being de�ned after eq. (26), 0 < !i < 1 and 0 < (!1 � !2) < 1.

Flat-rate unemployment bene�ts: From eq. (210) and eq. (26) it follows thatbNA = ��(!1 � !2 + ��) e
A > 0 bNB = ��!2
e
A > 0

bwA = �[��(!1 � !2) + !1(1� �)] e
A < 0 bwB = ��!2�� e
A > 0; where

� � [�2�2 + 2(!1 � !2)�� + !1(!1 � 2!2)]
�1

= [�2�2 + (2� �(1 + �))�� + (1� ��)(1� �)]�1 > 0: �

Proof of Corollary 1 Taking the results of Proposition 2 into account, one obtains:

Earnings-related unemployment bene�ts:bYA = �(�=�) 
A > 0 bYB = 0

bpA = (!2=�) 
A < 0 bpB = �bpA > 0btA = [1� u(1� �)]�1 [
A + (1� u)b�A] < 0 btB = 0bY = �[(�=2)=�] 
A > 0:
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Flat-rate unemployment bene�ts:

bYA = ���(!1 � !2 + ��) e
A > 0 bYB = ���!2
e
A > 0

bpA = [!2=(�� + !1)] e
A < 0 bpB = �bpA > 0

btA =
��e
A

(1� u)
+bbA < 0 btB =

��!2[1 + �(1� u)]

1� u
e
A < 0

bY = �[(�=2)=(�� + 1� �)] e
A > 0:

� > 0 is de�ned in the proof of Proposition 2. In the expression for btA, � is de�ned as

� � �(!1 � !2 + ��)� (1� u)[��(!1 � !2) + !1(1� �)]:

Since 1� � = (!1 � 2!2) and since due to eq. (12), (1� u) = �u, � can be rewritten as

� = �2�[1� u(!1 � !2)] + �[(!1 � !2)� u!1(!1 � 2!2)]:

Since 0 < !1 � !2 < 1, the �rst term in brackets is positive. A positive sign also results

for the second term in brackets, since !1� !2 > !1� 2!2 and !1 < 1. As a result, � > 0,

which leads to btA < 0. �

Proof of Proposition 4With � = 1 the factor demand equations (10) and (11) become:

bNj = �(1=(1� �)) bwj + bKj; and bKj = �(1=�) br + bNj; j = A;B: (A.1)

To derive the solution for bNj, bKj, bwj and br, eqs. (A.1) must be combined with the capital

market equilibrium condition (240) and the respective wage-setting equations (200) or (210).

Earnings-related unemployment bene�ts: According to eq. (200), bNA > 0 and bNB = 0.

From the remaining equations one obtains: bKA = �
A=(2�) > 0 and bKB = � bKA < 0,br = ��
A=(2�) > 0 and bwA = bwB = (1� �)
A=(2�) < 0.

Flat-rate unemployment bene�ts: In this case eqs. (210), (240) and (A.1) must be considered

simultaneously. The solutions for employment, capital and factor prices are:

bNA = �
1� � + 2��

(1� � + ��)2��
e
A > 0 bNB =

1� �

(1� � + ��)2��
e
A < 0

bKA = �
1

2��
e
A > 0 bKB = � bKA < 0

bwA = bwB =
1� �

2(1� �+ ��)e
A

< 0 br = � �

2(1� �+ ��)
e
A > 0: �

Proof of Proposition 5 The wage-setting equations (200) or (210) (depending on the

unemployment compensation system), eq. (240) for capital market equilibrium, eq. (250)
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for aggregate output and eqs. (29) and (30) form a subsystem of the complete model,

which must be considered to determine the solution for the endogenous variables br, bY ,bNj, bKj and bwj for j = A;B.

Earnings-related unemployment bene�ts: De�ning � � [2�(1� �(1��))]�1, one obtains:

bNA = �(1=�) 
A > 0 bNB = 0bKA = ����
A > 0 bKB = � bKA < 0

bwA = �[2(1� �)(1� �) + �(1� ��)] 
A < 0 bwB = ��[�(2� �)� 1] 
A R 0

br = �[(�=2)=�] 
A > 0

Flat-rate unemployment bene�ts: Eq. (250) is inserted into eqs. (29) and (30). Then real

wages are eliminated by taking account of eq. (210). Bearing in mind that bKA = � bKB,

one obtains the following system of equations for bNA, bNB and br:
[2(1� �) + 2(1�  K)�� � (1� �)�] bNA + 2 Kbr � �(1� �) bNB + 2(1�  K)e
A = 0

[2(1� �) + 2(1�  K)�� � (1� �)�] bNB + 2 Kbr � �(1� �) bNA = 0

2(1�  N )br � [�(1� �)�  N��] bNA � [�(1� �)�  N��] bNB +  N e
A = 0;

where  N � ��,  K � (1� �)� and e
A < 0. De�ning the expression � as

� � 2�1
�
[1� �(1� �)] �2�2 + [(1� �)��+ (1� �)(2� �)] �� + (1� �)(1� �)

	
�1
> 0;

one obtains:

bNA = �� f[1� �(1� �)] 2�� + (1� �)��+ (1� �)(2� �)g e
A > 0bNB = � [�(2� �)� 1]� e
A 7 0

bwA = � f[(1� �)��+ (1� �)(2� �)] �� + 2(1� �)(1� �)g e
A < 0

bwB = � [�(2� �)� 1]��� e
A 7 0bKA = �
��

2 [(1� �(1� �)) �� + 1� �]
e
A > 0 bKB = � bKA < 0

br = � �

2(�� + 1� �)
e
A > 0 �
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Proof of Corollary 2 Taking account of the results of Proposition 5 one obtains:

Earnings-related bene�ts:

bYA = ���(2� �(1� �)) 
A > 0 bYB = �(1� �)��
A < 0

bpA = ��(1� �) 
A < 0 bpB = �bpA > 0btA = [1� u(1� �)]�1 [
A + (1� u)b�A] < 0 btB = 0bY = �[(�=2)=�] 
A > 0

Flat-rate unemployment bene�ts:

bYA = �
� [(2� �(1� �)) �� + 2� �� �]

2 [(1� �(1� �))�� + 1� �] (�� + 1� �)
e
A > 0

bYB =
� [�(1� �)�� + �� �]

2 [(1� �(1� �))�� + 1� �] (�� + 1� �)
e
A R 0

bpA =
(1� �)�

2[(1� �(1� �))�� + 1� �]
e
A < 0 bpB = �bpA > 0

btA = (1=1� u)buA +bbA � bwA R 0btB = �f���[�(2� �)� 1][1 + �(1� u)]=(1� u)g e
A R 0bY = �
�

2(�� + 1� �)
e
A > 0 �
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