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Abstract

This dissertation contains five independent chapters dealing with wage dispersion and unemploy-
ment. The first chapter deals with the explanation of international changes in wage inequality
and unemployment in the 80s and 90s. Both theoretically and empirically, social benefits and
its link to average income are blamed for the different experiences across countries. The second
chapter discusses the search framework, to explain residual wage inequality and finds that insti-
tutional wage compression has ambiguous effects on employment. In the third chapter, we apply
the theory to German data. We show that job-to-job transitions are important in explaining
both frictions and career advances. In the fourth chapter, we empirically assess the relationship
between wage dispersion and unemployment for homogeneous workers. We find that neither a
frictional nor a neo-classical view in explaining this relationship are convincing. Unemployment
within cells is not negatively correlated with wage dispersion. Finally, the last chapter builds
a theoretical model which treats heterogeneous individuals in a production function framework
and a frictional labor market. The model generates both wage dispersion within and between
skill groups and both frictional and structural unemployment. In sum, the dissertation stresses
the importance of modelling frictions to understand different types of wage inequality and un-

employment.
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Wages and employment in frictional labor markets:

Introduction

Wages and employment as labor market outcomes

In modern societies, most households depend on market work to make their living. Labor market
outcomes, thus, concern many members of the society in an important way. Two central tasks of
labor markets are the allocation of employment and earnings across labor market participants.
This dissertation deals with the allocation of employment and earnings as equilibrium outcomes

of frictional labor markets and with the influence of other institutions.

Economic theory helps to understand and to explain those employment and earnings distributions
which are realized. In addition, it helps to quantify the costs that arise if the distribution(s)
obtained differ from a suitably defined optimum. As far as the allocation of employment is
concerned, an extreme unequal allocation is unemployment. A failure of the labor market of
providing individuals that are willing to work with jobs causes economic costs, because it is
inefficient as long as these matches produce a positive surplus. An improvement of the situation

in a Pareto-sense is conceivable.

If the distribution of earnings across individuals is too unequal, this causes costs as well. On
the one hand, most people have some notion of fairness, and if the realized earnings distribution
deviates from this norm, social costs arise. On the other hand, one might want to maximize
the welfare of a society in terms of a social welfare function, aggregating individual utilities.
When choosing an egalitarian form for this function, costs of a distribution of incomes, being to
unequal, consist in the fact that the realized allocation does not maximize this function, or, put

differently that the marginal utilities of consumption are not equated.

Clearly, the social, psychological and economic costs of unemployment and an uneven distribu-
tion of wage incomes are far beyond the economic costs discussed above. For example, further
economic costs of unemployment include depreciation of human capital, or the deadweight loss
caused by taxes required to finance unemployment. Psychological costs of unemployment exist,
for example, because “People need to be needed” (Layard, Nickel, and Jackman (1991), p.1).
Social costs of inequality arise, for example, if high inequality is accompanied by high criminality
(Morris and Western (1999)). In the happiness research, it seems that unemployment is the most
important single factor affecting life satisfaction (negatively). A high income inequality reduces
life satisfaction as well. (Frey and Stutzer (2002))

These arguments justify the enormous interest of social sciences in recent international develop-

ments of wage inequality and unemployment. This development is briefly sketched here. After
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having diminished in the 1970s, wage inequality between high-skilled and low-skilled workers rose
dramatically in the US and the UK in the 80s and the 90s (see Katz, Loveman, and Blanchflower
(1995), Gottschalk and Smeeding (1997) and Katz and Autor (1999)). In these countries, similar
trends can be observed for overall and residual wage inequality. There also was a modest increase

in the college wage-premium and in overall inequality in Australia, Canada and Japan.

In Continental Europe, there was no such clear-cut increase in neither overall wage inequality,
nor in within-skill or between-skill inequality in the same time span (see Katz and Autor (1999)).
Instead, unemployment increased dramatically in most countries of Continental Europe in this
period (see Bean (1994), Saint-Paul (2004) and Blanchard (2006)).

The larger part of the literature on wage inequality is concerned with wage inequality between in-
dividuals with comparable skills or with overall wage inequality rather than with wage inequality
within skill groups. This may be due to the fact that from a traditional economic point of view,
differences such as education premiums and their changes are easier to interpret than changes in
residual wage inequality. Alternatively, it may be due to data limitations which until recently
prevent a reasonably detailed definition of groups. However, there are good reasons to put a
higher weight on understanding wage differentials between observationally equivalent individu-
als. First, empirical studies show that residual variation is important in wage level equations.
Usually, half of the variance is left unexplained.! Second, in terms of wage changes, the empirical
literature finds that a considerable part of the overall increase in inequality has been due to an
increase in residual inequality (see Juhn, Murphy, and Pierce (1993), Katz and Autor (1999)
and Cholezas and Tsakloglou (2007)). In addition, although wage dispersion both between and
within groups have been rising, developments in the two kinds did not happen in a parallel
fashion. For example, empirical studies for the US and for Germany show that the timing of
the increase of residual wage inequality is different from the timing of the increase of the wage
inequality between groups (see e.g. Juhn, Murphy, and Pierce (1993), Katz and Autor (1999)
and Fitzenberger (1999)).

Against this background, this dissertation consists of five self-contained articles about wage in-
equality between groups, wage inequality within groups, and the evolution of unemployment.
Chapters 2 and 5 are theoretical and assume a search-theoretic perspective to labor markets.
Both chapters devote special attention to residual wage dispersion, whereas one of the two
chapters models wage dispersion between groups as well. The two chapters demonstrate that a
formalization of a framework that includes search frictions and where we allow for heterogeneities

and eventually non-constant marginal productivities offers interesting insights, but proves diffi-

! Wage regressions rarely explain more than a third of the wage variance when including standard human capital
variables (see Lemieux (2006)) and rarely more than 50% of the variance of wages when including explanatory
variables beyond human capital theory (like firm side variables, see e.g. Van den Berg (1999)).
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cult. The two chapters 3 and 4 are empirical and are also based on a search-theoretic background.
Both articles provide evidence for the importance of search frictions in the German labor market.
Job-to-job transitions are an important determinant for wage growth, and there is no evidence
for the conjecture that a low residual wage dispersion causes unemployment to be high. Finally,
the first chapter of this thesis is both theoretical and empirical and has, different from the other
papers a neo-classical theoretical background.? It argues that labor market institutions are cru-
cial for labor market outcomes and demonstrates that social benefits are a driving factor for

wage inequality and unemployment and for their international development.
Wage dispersion between groups and unemployment

The first chapter (Weiss and Garloff (2005)) analyzes reasons for the diverging incidence of
between-group wage inequality and unemployment between Anglo-Saxon and Continental Furo-
pean countries. The chapter supports the view that labor market institutions, and in particular
different concepts of poverty reduction, contribute to these differences. Governmental poverty
reduction can follow different philosophies. One philosophy defines poverty in absolute terms, by
specifying amounts individuals need to be prevented from poverty. Since social legislation in the
US and the UK is oriented towards this concept, we refer to it as the Anglo-Saxon concept. In
the other philosophy, poverty is defined in relative terms, i.e., with respect to the average living
standard of the society. Referring to the social legislation in these countries, we call that the

Furopean concept.

In a model with a neo-classical production function, two skill groups, and inelastic labor supply,
a labor union is assumed to set wages for low-skilled employees. In order to prevent poverty,
social benefits are linked to the average income in the European case, but not in the Anglo-
Saxon model. Skill-biased technical change exogenously increases the demand for and thus the
wages of high-skilled workers. Ceteris paribus, the average income increases and social benefits
in the European model raise as well. In the European model wage inequality increases only
weakly, because the wage of the low-skilled rises as well, as the fall back option (i.e., social
benefits) increases. Thus, it counteracts the initial increase of the high-skilled wages. By the
same reasoning, unemployment among the low-skilled is higher, since their equilibrium wage is
raised above the market clearing level. By contrast, in Anglo-Saxony skill-biased technical change
causes a strongly increasing wage inequality while leaving unemployment rates unchanged. The

reason is that the higher demand for high-skilled labor does not affect social benefits and thus

2 In the literature the term neo-classical has been used to separate mainstream economics from the neo-
institutionalist approach (Boyer and Smith (2001)). In this use, this complete thesis would be neo-classical. I
use the term neo-classical, however, to distinguish standard labor supply, demand and human capital results
under complete information from the new information-theoretic approaches.
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leaves the wages of the low-skilled unchanged. In the empirical analysis, the relationship between
average income and social benefits in 14 OECD countries is studied. In the relevant period social
benefits were indeed linked to the average income in European countries and not in the US or
UK. The above reasoning is thus consistent with stylized empirical facts about central differences

between the European and the Anglo-Saxon system over the last 20 years.

Residual Wage dispersion and unemployment

The second chapter (Garloff (2007)) reviews recent theories which are able to generate wage
inequality within a group of individuals with identical marginal productivity, and it emphasizes
the role of labor unions. Equilibrium search theory as introduced by Burdett and Mortensen
(1998) explains wage differentials between identical individuals by search frictions. The unique
equilibrium generated by the standard model is dispersed. Identical firms pay different wages to
identical workers because there is a tradeoff between the number of workers and the profit per
worker. The traditional framework is designed for homogeneous workers, thus neglecting hetero-
geneity and generating a wage density which is increasing over the support. These results are
in contrast to empirical observations. More recent search models hence allow for heterogeneities
on either side of the market. In particular, model extensions are presented and discussed that
allow the productivities of firms and individuals and the reservation wages of individuals to be
dispersed. Resulting wage densities are often hump shaped with a long right tail, and thus in

accordance with stylized empirical facts.

In addition, labor unions are introduced to the search framework. Unions are assumed to set
minimum wages. The impact of minimum wages on employment is not unique, though, as
the complete wage distribution may be below marginal productivities of the individuals. In
this case, a binding minimum wage lowers the profits of the firms and redistributes this to
workers, while the labor demand of the firms is unchanged. Negative employment effects of
union-set minimum wages exist in a model allowing for both heterogeneous firm productivities
and heterogeneous individual productivities, where some matches get unprofitable with increasing
minimum wages. In a model with identical firms and individual productivities but heterogeneous
reservation wages, employment effects can even be positive, when an increasing minimum wage
results in an increasing probability that a randomly drawn wage offer exceeds the reservation
wage of a randomly drawn individual. Across models, generally, the complete wage density reacts

to increases of the minimum wage, the average wage increases while the dispersion decreases.

In the light of the theoretical framework for residual wage dispersion, the third chapter (Fitzen-
berger and Garloff (2007b)) analyzes empirical implications based on German administrative
data. Labor market transitions are interpreted as indicators of labor market frictions. Impor-

tant indicators are the transition rates from employment to unemployment (job destruction rate),
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the transition rate from unemployment to employment (job finding rate) and the transition rate
from job to job (job changing rate). They jointly characterize the amount of frictions in the
market and the amount of firms’ monopsony power. As predicted by search theory, transitions
vary with certain demographic characteristics. Further, search theory implies that individuals
change jobs to improve their wage. This view challenges human capital theory in which human
capital accumulation in the form of experience drives individual wage growth without reference
to mobility decisions. In fact, the desire for higher wages is a driving factor of direct job-to-job
changes: Most job changers have wage gains and their wage gains are considerable on average.
By contrast, there is also a remarkable amount of job-to-job transitions which come along with
considerable wage losses. So, wage gains are a central but not the only determinant of job
changes. This, in turn, challenges the simple search-theoretic framework, in which wage gains
are the only determinant of job-to-job transitions. For people changing jobs with an intervening
unemployment spell the share of winners slightly decreases with unemployment duration while
for the gain of winners there is no clear trend. Job changes are also important in explaining
why people move up or down in the relative position of wage distribution, most importantly for

younger individuals.

In the fourth chapter (Fitzenberger and Garloff (2005b)) conflicting hypotheses between wage
dispersion on the one hand and labor market dynamics and unemployment on the other hand are
deduced from equilibrium search theory and the neo-classical labor market model as antagonistic
approaches. In the neo-classical view, the wage structure that results in market equilibrium is
compressed from below by institutions. Thus, the wage dispersion is too small. Wages, above
market clearing level, are then responsible for unemployment.? This reasoning implies a negative
relationship between wage inequality and unemployment. Instead, the search-theoretic approach
predicts an opposite relationship, as search frictions cause both wage dispersion and unemploy-
ment to be high. Thus, a positive correlation between unemployment and wage dispersion for
individuals with similar observable attributes is expected. A labor union compressing the wage
distribution from below would then leave the unemployment rate unaffected. Further hypothe-
ses concerning the relationship between wage dispersion and labor market dynamics are deduced

from the two approaches.

The hypotheses are tested based on German administrative data. Central variables from Min-
cer equations (age, education) are used to stratify the data. Using the corresponding cells as
observation units, the chosen approach allows for unobserved heterogeneity. The mutual reverse
causality predicted by the two hypotheses is taken into account, using the time structure for

identification. The results for the respective approaches are mixed. Omne stable finding is that

3 This is one of the predominant explanations for the high unemployment in Europe and has been discussed in
the literature under the terms “Krugman-hypothesis” (Krugman (1994)) and “unified theory” (Blank (1997)).
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there is no negative connection between residual wage dispersion and unemployment. This con-
tradicts the conventional wisdom that the “unbearable stability” (Prasad (2004)) of the German

wage distribution be responsible for unemployment.

Search theory and neo-classical theory: A synthesis?

The fifth chapter (Fitzenberger and Garloff (2007a)) reconciles residual wage dispersion and
wage dispersion between skill groups and also models determinants of different types of unem-
ployment. Structural unemployment due to minimum wages and frictional unemployment due
to search frictions are jointly modelled, by means of an equilibrium search framework in the
spirit of Burdett and Mortensen (1998) which is linked with a neo-classical production function
allowing for two distinct labor inputs. Under some restrictions an analytical solution for the
dispersed wage offer distribution within skills is obtained. The optimal behavior of the firms
can be described by their position in the continuous wage distributions for the two skill groups.
Resulting equilibrium wage offer and (cross-sectional) wage densities are increasing in the wage.
This must be the case in order to guarantee the employment to be increasing enough. For cases,
where there is no analytical solution, simulation methods are used to characterize the result-
ing wage distribution. Under most parameter constellations the wage densities explode at the
upper bound. At the resulting mass point, wages equal marginal productivity. The standard
mechanism of the equilibrium search model is destroyed at this point, since the rent for an addi-
tional worker reduces to zero. Still, cutting the wage distribution in the continuous part of the

distribution at some minimum wage does not have any employment effects.

In an extended setup, labor demand effects are introduced by endogenizing the contact frequency
between firms and workers. The contact frequency is interpreted as a result of firms’ hiring
efforts, which are costly to the firm. Under comparatively weak parameter restrictions it is shown
that increasing minimum wages, in this case, lead to decreasing labor demand, thereby causing
structural unemployment. This happens because firms must utilize their profits to insure enough
worker contacts in order to replace all terminated matches. A minimum wage, however, decreases
profits and thus reduces hiring efforts. Even in cases where we can calculate an analytical form
for the moments of the wage distribution, effects of the increasing minimum wage on the moments
are ambiguous. The reason is that the whole distribution and not only the lower bound reacts on
a change of the binding minimum wage. Finally, the labor unions’ objective function in choosing

a minimum wage is considered.



1 Unemployment and wage dispersion: The

neo-classical view

1.1 Introduction

In this chapter, we develop a model that is able to account for the differential employment and
wage dynamics in Europe and the U.S./UK. It is based on Weiss and Garloff (2005).

The well documented increase in wage inequality in the U.S. and the UK in the 1980s and early
1990s is attributed to an increase in the demand for skills that has been faster than the increase
in gkills supply. Predominantly so-called skill-biased technological change is blamed for the rapid
increase in the demand of skills.! In most of Continental Europe, wage inequality increased much
less if at all; instead it experienced a significant increase of unemployment, especially of the low-
skilled.? As an illustration, Figures 1.1 and 1.2 draw the development of wage inequality and

low-skilled unemployment, respectively, for the U.S. and for Germany.

Mainly, three arguments have emerged in the literature to explain the differences in the evolu-
tion of wage inequality. First, some authors argue that the supply of skills increased faster in
Europe than in the U.S./UK (see Nickell and Layard (1999), Card and Lemieux (2001), Leuven,
Oosterbeek, and van Ophem (2003) and Nickell, Nunziata, and Ochel (2005)). This approach is

not able, however, to account for the differential evolution of unemployment.

The second, and maybe most important, approach argues that collective bargaining and labor
market institutions kept the wage structure compressed in Europe so that skill-biased techno-
logical change has been leading to increasing unemployment.? This approach has been given the
label “Krugman-hypothesis” (Krugman (1994)) and “unified theory” (Blank (1997)). The role
of labor unions has obtained considerable attention (e.g., Lindbeck and Snower (2001)). Labor
market institutions as the unemployment insurance system and employment protection (e.g.,

Mortensen and Pissarides (1999)), or minimum wages (e.g., Gautier and Teulings (2006)) have

! See, e.g., Gottschalk (1997), Berman, Bound, and Machin (1998), Katz and Autor (1999), and Acemoglu
(2002). Other factors affecting the relative demand for skills that have been identified in the literature are
organizational changes (e.g., Lindbeck and Snower (1996) and Caroli and van Reenen (2001)) and globalization
of goods and labor markets (see, e.g., Fenstra and Hanson (1996), Wood (1998), Baldwin and Cain (2000),
and Borjas, Freeman, and Katz (1996)).

M

Italy is an exception and shows a pronounced increase in overall wage inequality especially in the beginning
of the 90s, but not so in the college wage premium (see, e.g., Brunello, Comi, Lucifora, and Scarpa (2005)).

3 See, e.g., Krugman (1994), Krugman (1995), Katz and Autor (1999), Blau and Kahn (1996), Freeman (1996),
and Acemoglu (2002). Fewer authors argue that both, the stylized differences between the U.S. and Europe
and the labor market rigidities used to explain these differences are overstated in the above literature (see,
e.g., Nickell (1997), Gregg and Manning (1997), Manacorda and Petrongolo (1999) and Nickell, Nunziata, and
Ochel (2005)).
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Figure 1.1: Wage inequality in the U.S. and in Germany

Data sources and definitions in appendix A.1.2.

also obtained attention in the literature. The major theoretical drawback of the institutional
approaches is that they mostly explain differences in the level of unemployment and the level of
wage dispersion. Only few* can explain a widening gap of wage dispersion and unemployment

as long as the institutions are unchanged.®

Thirdly, and more recently, it has been argued that the demand for high-skilled increased less
in Europe, because there, high wages for the low-skilled workers create an incentive for firms
to invest in unskill-biased technologies, implying that technical progress is on average less skill-
biased in Europe (see Acemoglu (2003)). Similarly, Beaudry and Green (2003) argue that it
is the choice of the capital-intensity of production that makes the difference in gkill-bias in the

presence of a capital-skill complementarity.

Our paper contributes to the view that it is the institutions that matter for the diverging evolution

between the U.S./UK and Continental Europe. Our model is able to reproduce the differential

4 Krugman (1995) is such an exception. He uses the ad hoc assumption that—due to labor market institutions,
the wage for low-skilled labor is proportional to the wage for skilled labor.

5 Admittedly, it has been noted in the literature that institutions have changed in reaction to shocks, such as
skill-biased technical change. There has been a tendency towards deunionization in the U.S. and UK while,
at least in the beginning of the 80s in Continental Europe employment protection was strengthened and
benefits of the unemployment insurance have become more generous (see Siebert (1997), Saint-Paul (2004)
and Blanchard (2006).)



Chapter 1 9

25

20 4

0

O AN DO DD DD * OO DN PO NN DD P>H PN OINSD OO
PR LD S ) o PN PSS N

‘ — — — unemployment Germany unemployment USA ‘

Figure 1.2: Low-skilled unemployment rates in the U.S. and in Germany

Data sources and definitions in appendix A.1.2.

dynamics of unemployment and wage inequality and not only levels. We argue that in Europe,
skill-biased technological change has adverse effects on employment of low-skilled workers because
their wages are linked to the skilled workers’ wages. This link is established by the indexation

of social benefits to per-capita income.

Modern welfare states usually possess social protection systems including schemes that provide
needy people with subsistence benefits.® Often, the level of benefits is linked to the evolution
of wages or per-capita income. The reason for this is that benefits are paid to avoid poverty so
that their level must be closely related to the “subsistence level”. But the subsistence level is a
relative concept and so is poverty.” In Germany, for example, the subsistence level is defined in
the social legislation (Bundessozialhilfegesetz §12 BSHG, Sozialgesetzbuch §27 SGB XII). Both
articles explicitly state that the subsistence level does not only consist of sufficient food, housing,

clothes, furniture, etc. but also of participation in social and cultural life. Social contacts and

5 Names for these schemes in the different countries are “social assistance benefit”, “welfare allowance”, “right

to the social integration”, “minimum income, public assistance”, “guaranteed minimum income benefit”, “social

benefit”, “subsistence allowance”, “social insertion income”, “benefit in material need”, etc. In the remainder of

the paper, we use the label “benefits” as an umbrella term for all these schemes.

7 See, e.g., Foster (1998): “Absolute versus Relative Poverty” and the other contributions to the session on “What
is Poverty and Who are the Poor?” in the AEA Papers and Proceedings Issue of the American Economic
Review of May 1998.
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participation in cultural life perhaps more than food, housing, and the like depend on the average
wealth of a society. In societies where most of the people can afford video cameras, mobile phones,
flights to distant countries, etc., a life without electric light, running water or even without a
television set is considered unacceptable.® Therefore benefits in general depend on the average
wealth of a society. The strength of this link, however, varies across countries. We find that in
most of Continental Europe the level of benefits is tied closely to per-capita income while in the
Anglo-Saxon countries the benefits level has been kept constant in real terms and has not been
adjusted to per-capita income over the last 20 years.” We show that this institutional difference

is able to explain the transatlantic differences in wage and employment dynamics.

Endogeneity of the level of benefits with respect to the average income is important for labor
market outcomes because it establishes a link from skilled workers’ productivities to low-skilled
workers’ wages: Changes in skilled workers productivities affect average income and thereby
the level of benefits. This increase in the fallback income improves the bargaining position of
the low-skilled workers. In general this will result in higher wages and—for lack of respective

productivity gains—higher unemployment.'’

To demonstrate the mechanisms, our baseline model considers a “European” economy with skilled
and low-skilled labor. Following papers on related issues (see, e.g., Davis (1998) and Krugman
(1995)), we assume that the market for skilled labor clears, while the market for low-skilled
labor does not. This is justified by the fact that the low-skilled workers are by far more likely
to be unemployed which is evident from Table 1.1.1' In the baseline model the wage for low-
skilled labor is determined by a monopolistic labor union while employment is determined by

competitive firms.'?> These assumptions are for simplicity. The focus of this paper is on the

® The German right-of-distraint legislation considers a television set as indispensable and excludes it from
seizure.

9 Note, that in Germany the explicit link between pensions and benefits has been kept in the new social legislation
(the Hartz IV reform), for the so called Arbeitslosengeld II (§20 SGB 1I,(4)).

10 Tn fact, most benefit systems have unemployment insurance elements that depend on the level of past earnings
rather than the general income level of the economy. But for two reasons, we think that unemployment
insurance is not the proper measure for the fallback income of workers:

1. Unemployment insurance benefits are generally limited in duration. After a certain time limit, eligibility
for unemployment insurance expires and unemployed workers receive social benefits. So, in the long run,
it is social benefits that constitute the fallback income.

2. For low-skilled workers, unemployment insurance benefits may easily fall short of the level of social
benefits. In this case, the payment is increased to this level. So, the level of social benefits rather than
the level of unemployment insurance benefits constitutes the lower bound to unskill wages.

11 Wages are generally less flexible at the lower end of the distribution. For Germany, for example, Biittner and
Fitzenberger (1998) (p. 1) find that “... employees with low wages have significantly lower wage flexibility
than high wage employees. This effect is particularly relevant for the lower educational groups.”
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Table 1.1: Unemployment rates by education, FEuro-zone, average: 1995 - 2004
Low Education® Medium Education® High Education®

13.42% 9.38% 6.43%

Source: Eurostat; ISCED 1997 classification a) lower secondary education or less (ISCED
0-2), b) upper secondary education, post-secondary, non-tertiary education (ISCED 3-4), c)
first or second stage tertiary education (ISCED 5-6).

(strikingly large) extent to which the low-skilled workers’ rate of unemployment exceeds that of
the skilled workers. The fact that unemployment also exists among the skilled workers might
indeed be explained by considerations of insider-outsider relations, search frictions, efficiency
wages, or the like. These theories might be seen as complementary rather than contradictory to

this paper.

The findings of the baseline model (and its generalizations) are consistent with the evolution of
wages and employment of low-skilled workers in Europe over the past decades. Wages for all
skill levels have risen over this period and, by and large, the employment prospects of the less
skilled workers have deteriorated.!® There has been increasing consensus among economists that
asymmetric technological progress and possibly increasing trade with low-wage countries have
led to a substantial shift in demand away from low-skilled workers toward skilled workers during
the 1980’s and the 1990’s.!* In the United States (and the UK), it seems, this demand shift has
led to an increase in wage inequality while in (Continental) Europe, where the wage structure
has remained fairly stable, it resulted in a rise in unemployment, in particular among low-skilled
workers (see, e.g., Krugman (1994), Freeman (1995), Siebert (1997), and Davis (1998)).1% This

12 Tn the discussion paper version of this paper, this assumption is relaxed in three ways. Similar results are
obtained when the wage is determined in negotiations between a labor union and firms, modeled as the
generalized Nash-Bargaining solution. We also consider the case where the wages for both, skilled and low-
skilled workers are determined by unions and unemployment occurs at both skill levels. In addition, a modified
version where markets on all skill levels are assumed to be competitive is examined. All three modifications
do not affect the results substantially.

13 See, e.g., Siebert (1997), Katz and Autor (1999), Cahuc and Zylberberg (2004), Chapter 2.6, or Acemoglu
(2002). For Germany a detailed analysis of the employment and wage development is performed in Fitzenberger
(1999).

1 Levy and Murnane (1992) and Gottschalk (1997) give surveys of the empirical literature on this subject.

15 We are aware that the view that increasing unemployment in Continental Europe and increasing wage inequal-
ity in the U.S. and the UK are two sides of the same coin (namely skill-biased technological change) is not
beyond controversy (see, e.g., Nickell and Bell (1996), Gregg and Manning (1997) and Krueger and Pischke
(1998)). Yet, there seems to have emerged a large consensus among many economists that this view explains
at least parts of the intercontinental differences (see, e.g., Cahuc and Zylberberg (2004), Chapter 10 or Borjas
(2005), Chapter 11). Empirical support is given by, e.g., Puhani (2003). Zwick (2006) offer an interesting
interpretation of the differences between the U.S. and Germany that is related to training costs.
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coincidence of rising wage inequality in the United States and rising unemployment (at rather
stable relative wages) in Europe suggests that the kind of feedback mechanism described in the
baseline model has been an important feature of labor markets in Continental Europe but not
in the U.S. and the UK. We show that, on the basis of only one institutional difference, namely
the link between benefits and per-capita income, we can explain this difference in employment

and wage dynamics.

The remainder of the paper is organized as follows. Section 2.1 discusses the contribution of
collective bargaining to the explanation of the changes in wage dispersion and unemployment.
Section 1.3 deals with the question whether and how tightly different countries link their benefit
payments to the average income for a selection of OECD countries. The model is set up in section
1.4. Comparative static results and the implications of our model with respect to the transatlantic

differences in the social legislation are discussed. Section 1.5 summarizes and concludes.

1.2 Union, wages, and employment

There is a huge literature on unions and their contribution to the assumed wage inflexibility.
Most of the literature agrees that labor unions compress the wage structure (see Katz and Autor
(1999), see Card, Lemieux, and Riddell (2003) for a survey on empirical wage effects of unions
in the US, UK and Canada and Kahn (2000) for evidence of 15 OECD countries). The so called
unified theory (Blank (1997)) on the high unemployment in Europe argues that institutional
rigidities and labor unions as a part of these institutional rigidities play a significant role for the
wage structure and therefore also for unemployment (see, e.g., Krugman (1994), Siebert (1997),
Katz and Autor (1999), Kahn (2000), Blau and Kahn (2002) and Blanchard (2006)).1% Another
strand of the literature argues that different developments in the supply of skills are responsible
for the international differences in wage inequality. The basic argument is that the supply of
skills rose faster in Europe than in the U.S. (see Gottschalk and Joyce (1998), Nickell and Layard
(1999) and Leuven, Oosterbeek, and van Ophem (2003)). When suggesting labor unions as an
explanation for wage inflexibility and high unemployment in Europe, most of the literature seems
to rely implicitly on a sort of textbook monopoly union model (as set out, e.g., in Booth (1995)).
An exception for Germany is Fitzenberger (1999), who models union behavior with wage and

wage dispersion aims explicitly and analyzes the effects on wage dispersion and employment. In

16 Note, however, that the connection between wage (in)flexibility and unemployment is not uncontested. First,
there are labor market models which posit that labor unions influence could be employment neutral (see,
e.g., Garloff (2007)). Second, the empirical literature is controversial on this topic (see, e.g., Card, Kramarz,
and Lemieux (1999), Fitzenberger and Garloff (2005a), Mdller (2004) and the controversial literature on
employment effects of minimum wages, see, e.g., Brown (1999) and Neumark and Wascher (2007)).
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the literature on effects of union wage setting on the wage structure, the degree of centraliza-
tion and coordination of wage negotiations has been considered an important determinant (see
Calmfors and Driffill (1988), Franz (1994), Nickell (1997), Fitzenberger and Franz (1999) and
Giirtzgen (2003)), implying that according to this union effects on the wage structure across
Furopean countries could be quite different, since both coordination and centralization degrees
differ considerably across European countries (see Calmfors, Booth, Burda, Checchi, Naylor, and
Visser (2001) and Flanagan (2003)).

In addition, the theoretical models we are aware of, generate differences in the level of unemploy-
ment and wage dispersion but are not able to account for the development over time observed
in these variables. Siebert (1997), Saint-Paul (2004) and Blanchard (2006) argue that the insti-
tutions changed over time and that — as a reaction to the oil crises — the system at least in some
European countries has become more generous by the beginning of the 70s.17 Clearly, this trend
was reverted later. In addition, concerning unions we observe a tendency towards deunioniza-
tion in most European countries (see, e.g., Calmfors, Booth, Burda, Checchi, Naylor, and Visser
(2001) and Ebbinghaus and Visser (2000)) and thus unemployment should have decreased.'8
The tendency towards deunionization seems to be strongest in the U.S. and the UK (see Card,
Lemieux, and Riddell (2003)), which might explain part of the increase of the wage inequality
in these countries (see Machin (1997) for the UK and Card (2001) for the U.S.). But, why did
the wage inequality in those European countries that experienced a decline in unionization rates
not react accordingly? Koeniger, Leonardi, and Nunziata (2004) develop a simple model and use
OECD data to assess whether the observed changes in institutions are able to account for the ob-
served changes in wage inequality across countries. They conclude that the interplay of assumed
exogenous institutions is able to explain the developments in wage inequality in the 11 OECD
countries for 1973-1999 they look at. However, both the data and the assumption that the effect
of institutions is identical over countries are not innocent. Similar in spirit, Nickell, Nunziata,
and Ochel (2005) try to explain changes in unemployment by the changes in institutions. They
conclude, relying on union densities, that unions play only a minor role in the explanation of the
development of the European unemployment. The reason is that there seems to be no persistent

effect of unionization on unemployment.

There is a large empirical literature on the effect of unions on wages and employment for specific
countries. However, there are only few structural models that model union behavior explicitly

and derive low wage dispersion and high unemployment as a solution to this model. One of the

17 The idea is that the policy reaction on the increasing unemployment was to design a more generous system
to help the new unemployed.

'8 Recognize, however that this is not a uniform trend over all European countries and that some countries even
experienced increases in unionization rates, as e.g. Spain and the Netherlands (see Visser (2003)).
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notable exceptions is Fitzenberger (1999). In a structural model for Germany he finds that labor
unions in deed compress the wage structure by decreasing the wage dispersion within groups.
This low wage dispersion involves unemployment, although according to his results unions put
a high weight on employment; but it does not imply increasing unemployment. Other empirical
studies for Germany include Biittner and Fitzenberger (1998), Biittner and Fitzenberger (2003),
Fitzenberger and Kohn (2006), Fitzenberger, Kohn, and Lembcke (2007) and Giirtzgen (2006).
Using administrative data Biittner and Fitzenberger (2003) shows that union wage setting is
responsible for a low wage flexibility in the lower part of the wage distribution. Fitzenberger
and Kohn (2006) and Fitzenberger, Kohn, and Lembcke (2007) find that a higher net union
density is associated with lower average wages and lower wage dispersion. They interpret the
lower average wage as stemming from an insurance premium that workers are ready to pay for
a lower (residual) wage risk. Using linked employer-employee data with time-series variation,
Giirtzgen (2006) concludes that a huge part of the observed compression through unions is a
selection effect. She further concludes that there is a small and statistically significant premium
for industry-level contracts in Western-Germany. Card, Lemieux, and Riddell (2003) survey
wage effects of unions wage setting in Canada, the U.S. and UK. They conclude that unions

compress male wage inequality.

The unified theory has been criticized on various grounds. First, a part of the literature has
pointed out, that differences in institutions might explain different levels of unemployment and
wage dispersion, but that, especially in face of the situation in the 60s, they do not suffice to ex-
plain the different developments. Changing institutions are necessary to explain the development
(see Blanchard and Wolfers (2000), Hildreth and Oswald (1997), Saint-Paul (2004) and Nickell,
Nunziata, and Ochel (2005)). Institutional changes, however, are endogenous with respect to the
result (see Ebbinghaus and Kittel (2005)). Secondly, a literature argues that a mere supply and
demand framework can explain the changes in wage inequality, accounting for the fact that the
human capital content of years of schooling and school leaving certificates is not the same and
accounting for the fact that the education expansion was faster in Europe than in the U.S. (see
Leuven, Oosterbeek, and van Ophem (2003) and the literature cited above). Thirdly, Freeman
and Schettkat (2000) argue that the low wage dispersion is not the main reason for the low em-
ployment in Germany, they argue that it is a lack of demand for low-skilled jobs that is unrelated
to wages. Fourth, Ebbinghaus and Kittel (2005) argue that the experiences in Europe are too
heterogeneous across countries to allow for an easy opposition of European and Anglo-Saxon
countries. They argue that institutions are reactive to labor market conditions and thus that it
is critical to use them as exogenous determinants of wage flexibility in empirical analysis. They
argue that there is no easy deregulatory way out of unemployment but that strategies to fight un-
employment must be country- and context-specific. Finally, Blank (1994) note that it is difficult

to judge the effect of one institution or institutional change on labor market outcomes without
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observing the complete institutional framework, since each country has his own traditions and

specificities, which influences the effectiveness of political reforms.

Summarizing, concerning the influence of collective bargaining on the increasing European unem-
ployment the fact remains valid that in most European countries there was a tendency towards
deunionization and thus, it is difficult to identify labor unions as responsible for low wage dis-
persion and increasing unemployment. We offer an interpretation for these phenomena that is

connected with the institution of social benefits in the following sections.

1.3 Transatlantic differences in the social legislation

In this section we analyze the legal situation both in Continental Europe and in the U.S. and the
UK to demonstrate how benefits depend on per-capita income in different welfare systems. We
find that in the United States and the UK benefits have not been adjusted to average income
in the last 20 years, while in most European countries this adjustment is automatic and by law.
Having observed this, in the next section our model shows that it is precisely this institutional
difference that can account for diverging experiences in the evolution of wage inequality and

unemployment.

We are aware that this binary classification into European and Anglo-Saxon countries is crude.
There is substantial variation in the social legislation within these groups of countries.'? But,
when it comes to the evolution of benefits over time, the similarities within and the disparities
between these two groups of countries are striking: In most European countries, these benefits

depend on per-capita income by law, while this is not the case in Anglo-Saxon countries.

Let us consider the European countries first. In some countries, the adjustment of the benefits
level over time is automatic by law, i.e., there is a clear adjustment frequency and there are
clear rules to what the benefits level is to be adapted. In other countries the legislation gives
more scope to the government or the parliament to act and adjustments are discretionary. In
some countries where there exist rules for the adjustment of benefits, the evolution of benefit
payments is linked to the evolution of wages and/or income while in others, benefits are linked
to consumer prices. Figure A.1 in the appendix contains a synopsis of the social legislation in a
selection of countries. In most European countries (Austria, Denmark, Finland, Germany, Italy,

Netherlands, and Portugal), welfare benefits are automatically linked to the evolution of average

19 There have been several attempts in the European Union to harmonize social legislation - without much
success, though. Two of the more successful attempts have led to the European Social Charter of 1989 and
to the social protocol annexed to the Maastricht Treaty of 1992 - both not signed by the United Kingdom. If
compared to other policy areas of the European Community, the treaties on social standards remain vague.
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wages, average income or public pensions (which on their part are linked to the evolution of
average wages or average income) by law. Exceptions are Belgium, France, Greece and Spain.
In Greece a general income support scheme does not exist. We discuss the remaining three
countries in appendix A.1.1 and provide empirical evidence that is in accordance with our main

hypothesis.

In Anglo-Saxon countries, on the other hand, benefits are not linked to average wages or income.
In the UK, “income support” is tied to the evolution of consumer prices only. ?° In the U.S., the
institutional and legal situation is more complex.?! At the federal level, the Food Stamp Program
is the only program in the overall social safety net that is not restricted to certain eligibility
groups. The maximum amount of food stamps that an entitled person can get is indexed to the
costs of the Thrifty Food Plan, a nutritious low-cost diet (see Gundersen, LeBlanc, and Kuhn
(1999), page 3). In addition, there exist special schemes for special groups: Aid to Families
with Dependent Children (AFDC) provides cash payments primarily to poor single mothers.
Not eligible are for example poor families with employed principal wage earners (even if they
were financially eligible). The program has been replaced in 1996 by the Temporary Assistance
for Needy Families (TANF) which is more restrictive in terms of duration and eligibility. The
amounts granted to families have been adjusted only infrequently and very little. Between
1970 and 1993, for example, payments to a family of three have dropped by nearly 45% in
real terms (see Gundersen, LeBlanc, and Kuhn (1999)). The Supplemental Security Income
(SST) is designed to help aged, blind, and disabled people, who have little or no income. The
level of these payments is indexed to the COLA-Index (“Cost of Living Adjustments”).?? Finally,
Medicaid provides medical assistance to poor persons, but eligibility is generally tied to eligibility
for SSI or AFDC.

On the state level, the General Assistance (GA) provides income support to those poor persons
who are not eligible for federal programs. Despite the common name, there is great variation
across states with respect to availability, eligibility, form of benefits (cash vs. vendor pay-
ments/vouchers), duration, and the level of benefits. The program is not very generous. In all
states but Nebraska, the maximum cash benefits are below the federal poverty threshold for 1995
published by the Bureau of the Census ($7,763 for one person).23 Adjustments are rare and very

20 There were no additional discretionary increases between 1979 and 2001 (see Cantillon, van Mechelen, Marx,
and van den Bosch (2004) and Goodman and Shephard (2002).

2l For a concise overview, see Uccello and Gallagher (1997) from where most of the following information is
taken.

22 The adjustment to the cost of living index is automatic and based on the CPI-W, the consumer price index
for urban wage earners and clerical workers. In the period between 1975 and 2005, there is only one change
that is above the COLA (in 1983), a legislated increase which corresponds to changes in the taxation of social
benefits.
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low. “Eight states have enacted nominal benefit increases since 1992, but none of these have
exceeded the rate of inflation. Thus, real benefit levels have remained stagnant or fallen. Six

states have actually reduced nominal benefits.” (Uccello and Gallagher (1997), p.5)

In summary, we can conclude, that none of the U.S. income support programs links benefits to
the evolution of average income or wages. In fact, in many cases, amounts are not even adjusted

for inflation.

Figure A.1 in the appendix summarizes the institutional setting. It shows that welfare benefits
are linked to average wages or income by law in most of Continental Europe but not in the U.S.
and the UK. In appendix A.1.1, we take a closer look at those European countries, that have
no legal automatic link between benefits and wages or income and provide empirical evidence
that is in accordance with our assumptions. The next section containing the baseline version
of our model demonstrates that this institutional difference in the determination of benefits can

account for diverging experiences in the evolution of employment and inequality.

1.4 The model

1.4.1 The baseline case: Europe

Consider an economy with a continuum of mass 1 of homogeneous firms producing a single
good. The good is produced using two input factors, low-skilled and skilled labor. There is
a continuum of mass 1 of workers of each type. Each worker supplies one unit of labor. For
simplicity, the model is essentially static. There is no capital in the model so that consumption

equals production at any point in time.24

Technology
The firm produces according to the production function
Y = (ay 1)+ (as-15)", 0<p<l, 0<ay<as, (1.1)

where Y is the quantity of the final good, l,, and I are the levels of employment of low-skilled
and skilled labor respectively, and p, a,, and as are productivity parameters. This specification

has the following properties:

23 The average percentage is 39%. Missouri pays the lowest amounts (12%).

24 This allows us to focus on differences in employment and inequality that do not stem from different capital-
labor ratios, as, e.g., in Beaudry and Green (2003).
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e The elasticity of substitution between low-skilled and skilled labor is o = 1/ (1 — p) > 1.
We restrict the analysis to substitution elasticities larger than one because only in this case
does skill-biased technological change have adverse effects on the relative position of the
low-gkilled workers. Furthermore, the majority of the empirical estimates are between 1
and 2. See, e.g., Autor, Katz, and Krueger (1998) who argue that a consensus estimate is

a value around 1.5.

e The marginal productivities of low-skilled and skilled workers are independent of each other
and the cross wage elasticities of the factor demands are zero. We make this arguably strong
assumption to guarantee that any relation between the wages for the two kinds of labor

that arises in the model can be attributed solely to the institutional peculiarities.

These restrictions are also for simplicity. In Weiss and Garloff (2005), we consider the case of a
more general CES (constant elasticity of substitution) technology. The results are shown to be

independent of these different specifications.
Demand for Low-skilled and Skilled Labor

Firms sell their products on the world market at the world market price P = 1 (by choice of the
numéraire). At given wage levels, firms choose the level of employment so as to maximize their
profit

T=Y —w, - l, — ws L. (1.2)

The demand for low-skilled and skilled labor is respectively

1 1
.aP\ T=p P\ 1=p
zg(wu):<” ““) ©and 1 (wy) = (” “8) " (1.3)

Wy, Ws

where w,, and w;, are the wages for low-skilled and skilled labor respectively.

Benefits

The model involves unemployment of low-skilled workers. All unemployed individuals are as-
sumed to receive benefits, w. In accordance with the reasoning in the introduction, the benefits

are assumed to depend on the net average income

|~

D=p-(1—t)- (1.4)
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where Y/2 is the per-capita income, t is the income tax rate, and p € [0, 1] is a proportion-
ality factor. The benefits are financed through a proportional income tax. The tax rate t is

endogenously determined by the government’s budget constraint:

(1-1,) @=tY. (1.5)

The Union’s Objective Function

All low-skilled workers are assumed to be members of a labor union. The union chooses the wage

to maximize the expected labor income of its members.
U = E [net labor income|w,] = I, (wy) - (1 —t) - wy + [1 — 1y, (wy)] - @ (1.6)

The first term in expression (1.6) represents the probability for any union member to become
(or remain) employed (conditional on the wage level) times the net wage of employed low-skilled
workers. The second term represents the conditional probability to become unemployed times

the alternative income (i.e., benefits).
Wage Determination

We assume that the market for skilled labor clears. This determines the wage for skilled labor
ws = p-as. The wage for low-skilled labor is assumed to be determined by a monopolistic labor
union whereas the firm has the “right to manage”. The union maximizes its objective function
taking into account the effect of the wage level on employment. We assume that, out of idleness
or lack of comprehension of the economic system, the union does not consider the second-round
effects the wage has on the level of benefits and on the tax rate.?® In the formal model, this
means that the objective function (1.6) is maximized subject to (1.3) but taking the level of
benefits @ and the tax rate ¢ as exogenously given. Solving the maximization problem yields the

following result which is familiar from the literature.26

Lemma 1.1 Under the above assumptions, the wage for low-skilled labor, w,, is an increasing

function of the level of benefits, w :

w

PR (1.7)

Wy, =

25 This assumption is also for simplicity. In Weiss and Garloff (2005), we consider the case where the union takes
into full account the effects of the wage level on the level of benefits and the tax rate. The results are virtually
unaffected.

26 See, e.g., Cahuc and Zylberberg (2004), Chapter 7, Muthoo (1999), Chapter 2.5, or Borjas (2005), Chapter
13.
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The Interdependence of Wages and Benefits

In contrast to standard union models (and in contrast to what the union takes into account),
in this model, the level of benefits is a function of the net average income which, in turn, is a

function of the wage for low-skilled labor. Accounting for this endogeneity in (1.7) yields®”

P

L Py
= Pl 1.8
wimy () )

The equilibrium wage for low-skilled labor, w?, is implicitly given by this equation.?® Tt is easily

verified that under the above assumptions, an equilibrium, w}, (ay, as, i, p), exists and is unique.
29

1.4.2  Comparative statics

The comparative static properties of the equilibrium allocation are presented in the following

propositions:

Proposition 1.2 An increase [respectively decrease] in the low-skilled workers’ productivity, as
measured by the productivity parameter a,, leads to an increase [respectively decrease] in both,

the equilibrium wage and the level of employment of low-skilled labor.

a *
e LR (1.9)
Oa, w} 1—p+nyy,
ol =
w tu LTIV (1.10)

day Iy 1—p+nyy,
where Ny, = gl—i . l7“
A decrease in the low-skilled workers’ productivity leads—via a decrease in the average income—
to a decrease in the low-skilled workers’ wage. But this decrease is less than would be required

by the productivity loss because the wage is linked to the average income level which decreases

2T Equations (1.7) and (1.8) are two different ways of writing down the same result. In equation ( 1.7) the focus
is on the dependency of the low-skilled workers’ wage on the level of (endogenous) benefits while in equation
(1.8) the low-skilled workers’ wage is shown as a function of the exogenous parameters of the model.

28 Throughout the paper, the term “equilibrium” will be used to refer to the allocation which results from union
wage setting, given the other institutional features of the model.

29 Existence: For w, sufficiently small (resp. sufficiently large), the right hand side of the equilibrium condition
(1.8) is larger (resp. smaller) than the left hand side. As both sides of the equation are continuous in w,
there must exist at least one value of w,, w;,, for which both sides are equal. Uniqueness: The left hand
side of (1.8) is strictly increasing in w, whereas the right hand side is strictly decreasing in w,. Therefore, if
a solution to (1.8), wy, exists, it must be unique.
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by less than the low-skilled workers productivity. Therefore unemployment of the low-skilled
increases. This failure of the wage to fully adjust to changes in productivity can be seen as a

rigidity in the relative wage w,, /ws.

While the wage for skilled labor always adjusts to clear the market, the wage for low-skilled labor
depends on the productivities of both, low-skilled and skilled workers. In other words, the wage
for low-skilled labor is linked to the wage for skilled labor. The relative wage cannot fully adjust
to changes in the relative productivity. This rigidity leads to an increase in unemployment in
response to a decrease in the productivity for the low-skilled workers. Similar results are obtained

in standard union models where the reservation wage of the workers is exogenous.

Proposition 1.3 An increase [respectively decrease] in the skilled workers’ productivity, as mea-
sured by the productivily parameter as, leads to an increase [respectively decrease[ in the wage for

low-skilled labor and a decrease [respectively increase/ in the level of employment for low-skilled

workers. 5
ES 1 _ .
wy as _ (L=p) v (111)
das wy,  1—p+nyy,
ol*
u, s _ Wl (1.12)

das Iy 1—p+nv,

The increased productivity of the skilled workers leads to a rise in the average income. This in
turn increases—through higher benefits—the low-skilled workers’ reservation wage and thereby
their wage. Since the productivity of the low-skilled workers remains unchanged, unemployment

increases.

While the result in Proposition 1.2—that the wage falls too little in response to a fall in the
productivity of the low-skilled—is also obtained in standard union models, the result in Propo-
sition 1.3—that the wage increases too much in response to a productivity gain of the skilled
workers—is unique to this model where the feedback mechanism from income levels to wages is
accounted for. In this model, the driving force behind both effects is the above mentioned rigidity

in the relative wage.

Propositions 1.2 and 1.3 consider cases where only one type of labor becomes more productive.
Depending on whose productivity increases, unemployment increases or decreases. Since in
reality, technological change tends to affect the productivities of different types of labor at the
same time, the question naturally arises which of the two opposite effects dominates. The

following Proposition answers this question.
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Proposition 1.4 Technological change leads to a decrease [respectively increase] in employment
of the low-skilled and an increase [decrease] in wage inequality whenever it leads to an increase
[decrease] in 3=
oy o Yl
o T 1-ptayy,

<0 (1.13)

wy \ 7
O( W=\ * s p(ﬁ)
(“;Z) e = e >0 (1.14)
oz (@) 1_p+(§>m

Skill-biased technological progress favoring the skilled workers’ productivity in a way that leads
to an increase in as/a, has a negative effect on the relative demand for low-skilled labor, 19 /14,
Since the relative wage for low-skilled labor, w,/ws, cannot fully adjust to this shift in labor
demand, unemployment of low-skilled workers increases.>® On the other hand, if the productivity
of low-skilled workers grows faster [or falls more slowly| than the skilled workers’ productivity,
the wage for low-skilled labor increases [respectively falls|, but by less [respectively more| than
would be justified by the shift in the relative productivity so that the employment of low-skilled
workers increases. Any technological change that leaves the ratio as/a, unaffected has no effect

on the level of employment.

This result is consistent with the view that it is the same factors that boost wage inequality in the
U.S. and the UK and result in higher unemployment in Continental FEurope. In a model in which
the welfare system is less generous and wages are to a greater extent market-determined—the
alleged features of U.S. and UK labor markets—skill-biased technological change (in the form
of an increase in as/a,) leads to a stronger increase in wage inequality while unemployment, is

affected less or not all. Appendix A.1.2 provides some descriptive evidence for this result.

Increasing trade with and outsourcing to low-wage countries have been cited as a second culprit
of the rise in wage inequality in the United States.?! In fact, in a two-sector version of this model,
it can be shown that increasing trade with low-wage countries (as modeled by a decrease in the
relative price of the import good—whose production is assumed to be intensive in the use of low-
skilled labor) has exactly the same effect on wages and employment as skill-biased technological

change (as modeled by an increase in as/a,). Increasing trade with low-wage countries also

P
P v )7
(=)™ o s . . .
pral <u‘f;‘)* = “u’——— is unambiguously smaller than p, the respective
T e Ls \ T
I=p+| =<

Ay

80 1t is easily verified that

elasticity that prevailed if wages were perfectly flexible.

81 See, e.g., Fenstra and Hanson (1996), Wood (1998) and more recently Baldwin and Cain (2000).
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leads to a (downward) shift in the relative demand for low-skilled labor. As the relative wage for

low-skilled labor does not fully adjust, unemployment of low-skilled labor riges.
1.4.3 Wage and employment dynamics: Anglo-Saxony vs. Continental Europe

In this section, we explore the implications of our model for the differences in wage and em-
ployment dynamics between Anglo-Saxon countries (AS) and Continental European countries

as

(EU). For ease of presentation, we denote o> = aand 5—; = w and normalize the productivity

parameter of low-skilled labor to 1. The technology is thus given by Y = If, + (« - l5)”. Benefits

u?:u-<(1—t)- <§)>§ (1.15)

where € = 1 in Europe and £ = 0 in Anglo-Saxon countries. As expounded in Section 1.3,

are given by

benefits are tied to the evolution of average income in Europe, but not in the U.S. and the UK.

In both regimes, the wages for low-skilled and skilled labor are given by w, = #;t) and

ws = p - af. Taking into account the differences in the determination of benefits the relative

wage for skilled labor is given by

92 2
and  wgg = o - p—. (1.16)
1

(57 w1

«

WEU =

==

in European and Anglo-Saxon countries respectively. The effect of skill-biased technological

change on wage inequality is given by

P
0 S (2) T 0
(G20) = (22.0) =, (117)
oa w) gy 1—p+(2)r da w/ g
It is easily shown that (%Z . %)EU < (g—z . %)AS as long as p < 1. The effect of skill-biased

technological change on wage inequality is smaller in European countries, where the linkage of

benefits to the evolution of average income keeps the wage distribution compressed.

The effects of skill-biased technological change on unemployment in European countries have been
discussed in Subsection 1.4.2. In the Anglo-Saxon regime, employment of low-skilled workers is
given by I, (wy,) = (ﬁ) - ('%2) " Thus (un-)employment does not depend on the relative
productivity parameter o. In summary, skill-biased technological change leads to an increase

in unemployment in European countries and has no effect on unemployment in Anglo-Saxon

Ly Ly
(3 | a) S Mh g g (‘9 . O‘) 0, (1.18)
da 1, EU 1—p+nvy, da 1, AS

countries:
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We end this section by noting that a difference in bargaining power on the side of labor unions
does not suffice to explain the differential unemployment and wage inequality dynamics between
the two sets of countries in the presence of skill-biased technological change. If as in the model
AS, the outside option does not react in response to an increasing demand for high-skilled labor,
unemployment is unchanged irrespectively of the market power of labor unions. An explanation
of the transatlantic difference that is linked to the bargaining power of labor unions requires a
change in the bargaining power. In our model, it is the interaction of an increasing outside option
and (an unchanged) bargaining power of the workers which cause the unemployment to increase.
Of course, we do not negate the importance of the observed deunionization in the U.S. and UK
(see, e.g., Blanchflower and Bryson (2004)) and see our paper as complementary to studies that

link the transatlantic differences to a change in bargaining power.

1.4.4 Robustness

In order to assess the robustness of our results we considered a wealth of alternative specifications.

These include:

generalized Nash-Bargaining instead of monopoly union wage setting,
e risk averse rather than risk neutral workers,

e rational expectations with respect to the effects of wage-setting on the level of benefits and

the tax rate,
e unemployment at the low-skilled and the skilled level,
e CES technology,
e benefits as a function of the average wage rather than average income,
e competitive market for low-skilled labor, and

e a two-sector version of the model where increasing competition from low-wage countries as

another potential source of wage inequality /unemployment is considered.

Our results turn out to be robust to all these different specifications. For a detailed presentation

of these robustness checks, the reader is referred to the discussion paper version Weiss and Garloff
(2005).
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1.5 Conclusion

In this paper, we study the effects of skill-biased technological change on unemployment and
wage inequality when benefits are linked to per-capita income. This link to per-capita income

introduces a tie between the wages for different skills.

In standard models of union wage setting, wages—especially at the lower end of the wage
distribution—depend on the level of unemployment or social security benefits (which consti-
tute the workers’ reservation wage). As a consequence, these wages are downwardly rigid. This
rigidity causes unemployment when productivity falls and wages do not adjust sufficiently. In
our paper, benefits are endogenous and depend on wages. The interdependence between wages
and benefits yields an allocation where the wage for low-skilled labor depends positively on the
wage for skilled labor. The obtained wage rigidity is a rigidity in the relation between the wages
for low-skilled and skilled labor. The wage for low-skilled labor is too rigid with respect to
the low-skilled workers’ productivity and it is overly sensitive to changes in the skilled workers’

productivity.

If—as a result of skill-biased technological change—the productivity of the skilled workers rises
faster than that of the low-skilled workers, the wage of the latter increases by more than would
be justified by their productivity gains because it is linked to the skilled workers’ wage via the
benefits. As a result, unemployment of low-skilled labor increases. The matter of concern here
is not that the low-skilled workers’ wage falls too little—as in standard union models—but that

it rises too much.

The findings of this paper are consistent with the evolution of wages and employment of low-
skilled workers in Europe over the past decades. Wages for all skill levels have risen over this

period and, by and large, the employment prospects of the less skilled workers have deteriorated.

Comparing the social legislation in the U.S. and many European countries, we find that benefits
are linked to the evolution of average income or wages in Continental Furope but not in the U.S.
and the UK. Given this institutional difference, our model predicts that skill-biased technological
change leads to rising unemployment in Continental Europe and rising wage dispersion in the
U.S. and the UK.

We can deduce interesting policy implications from the model. Any increase in the relative
productivity (or more generally in the relative “market value”) of skilled workers leads to a
higher rate of unemployment the European model—even if the absolute productivity of low-
skilled workers increases as well, but less than proportionately. From the point of view of the
model, we can blame two factors for the high unemployment of the low-skilled. First, benefits are

tied to the average income and second, benefits are a determinant of the wage of the low-skilled.
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So, any policy measure that aims at weakening either of these links will decrease unemployment.
It is to be noted, however, that our model does not alter a principal insight in the literature,
namely the tradeoff between wage inequality and unemployment. A decrease in unemployment
would come at the cost of higher wage inequality. There might be possibilities, however, to
overcome this dilemma. One way might be the introduction of a negative income tax. Such a
tax scheme allows the uncoupling of gross from net wages. Gross wages (and thus wage costs for
firms) are determined by market forces and reflect productivities and at the same time, inequality
in net wages can be kept from growing. These wage subsidies to low-skilled workers would have
to be financed of course, but as these workers would not earn benefits anymore, the government’s

budget might even be relieved.



2 Unemployment and wage dispersion: Equilibrium

search and heterogeneity

2.1 Wage dispersion and unemployment: Alternative views

This chapter reviews the equilibrium search literature, discusses extensions that include hetero-
geneity, introduces labor unions in this framework and thus builds a framework for analyzing

residual wage dispersion. It is based on Garloff (2007).

Since labor unions compress the wage structure, they contribute to the high unemployment,
especially for low-skilled individuals. This hypothesis is common in the economic literature in the
context of the different experiences in the US and Continental Europe regarding wage dispersion
and unemployment (see e.g. Siebert (1997), Blau and Kahn (2002) and Blanchard (2006)).
Krugman (1994) states: “...that growing U.S. inequality and growing European unemployment
are different sides of the same coin” (ibid., p.62). Many observers argue that skill-based technical
progress, reorganization processes or globalization have decreased the demand for low-skilled
work, thereby lowering the market wage. However, in Europe, and particularly in Germany,
strong unions have prevented wages from falling (enough), causing a reaction via the amount of
labor employed and thereby increasing unemployment of the low-skilled.! One problem with this
explanation is that changes in the employment rates in Europe were quite similar across skill
groups and changes in the employment rates of the low-skilled were quite similar in Europe and
the US (see Acemoglu and Pischke (1999)). In this article they argue that the reason for the high
European unemployment is more likely to be found in institutional restrictions on the side of
the product market. Another strand of the literature argues that the differences between the US
and Continental Europe could be interpreted in the context of a choice of different technologies,
the European being more capital-intensive than the American (see Beaudry and Green (2003)).

For a more comprehensive discussion of the literature, see chapter 1, especially sections 1.1 and

Most of the literature that considers unions as a culprit for the high unemployment seems to be
based implicitly on a sort of monopoly union model. In general it is assumed that the pivotal
determinant of wages is marginal productivity. If people differ in their marginal productivity,
in equilibrium, they obtain different wages. The wage distribution is entirely determined by

the distribution of marginal productivities. If unions can influence wages, e.g. in collective wage

! There are further institutional reasons that can imply wage compression as benefit payments and the like (see,
e.g., Weiss and Garloff (2005)). However, the focus in this paper is on minimum wages, which in the German
context is set by labor unions (see, e.g., Fitzenberger, Kohn, and Lembcke (2007)).

27



28 Chapter 2

bargaining, and if they have a preference for equality, they might compress the wage distribution.
In this chapter, labor unions are supposed to compress wages via a binding minimum wage.?
Then, if the minimum wage is binding, there are individuals with marginal productivity below the
minimum wage. Depending on substitution elasticities at least part of these individuals become
unemployed. This implies that labor unions wage compression causes structural unemployment.

(union compression hypothesis)

The situation is different under a frictional setting. The reason is that frictions are a source of
monopsony power for employers and that wages are below marginal productivity (see Manning
(2003b)). Clearly, there is potential for redistribution of rents without necessarily altering em-
ployment. Do labor unions purely redistribute rents from the firms to the workers or do they
cause structural unemployment as well? I show that the answer to this question is ambiguous
and that the discussed model variants yield different results. I obtain mostly zero employment
effects. In one case the minimum wage generates positive employment effects, because the mini-
mum wage does not alter the incentive of the firm to employ individuals but the wages are more

likely to be above the reservation wage.

Building on new information theoretic models and on the “change of paradigm in economics”
(Stiglitz (2002), p.460), the basic hypothesis of this paper is that market frictions are an impor-
tant phenomenon of the labor market and therefore that the neo-classical model is insufficient
in describing the labor market. I focus on search frictions as a source of incomplete informa-
tion. Information is symmetric and incomplete and the process of generating information is
time-consuming. A main difference to neo-classical models is that identical workers can earn
different wages. The source of wage dispersion is then not necessarily the marginal productivity
but search duration and luck in a frictional market. This is an alternative model of endogenous
wage formation and equilibrium unemployment even in the absence of state institutions and
allows an alternative view on the influence of labor unions on wages and employment. (frictional

hypothesis)

If individuals possess all the relevant information, i.e. if they know all potential employers and
know the wage they would obtain, wage-maximizing individuals would always work for the firm
with the highest wage. Thus, firms pay the workers their marginal products. The law of one
price holds. But, it is more realistic to assume that information about jobs and wages has to be
generated in a time-consuming and costly process. Then, workers might earn different wages in
different firms. This is the basic idea behind search theories. The information decision of the

individuals depends on the wage offer distribution, while the wage setting of the firms depends

2 This assumption can be justified by the fact that wages cannot fall below negotiated union wages but they
can be and are often higher (see Franz (2006), chapter 7).
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on the information decision of the individuals. For tractability reasons, basic search theories
assume that individuals are identical in their relevant characteristics. In addition their marginal
productivity is assumed constant. Under some assumptions an endogenous equilibrium wage
distribution for identical employees can be derived. A central result of these theories challenges
the neo-classical framework: rising wage dispersion is associated with rising unemployment. Low
wage dispersion is associated with low unemployment. This contradicts the basic idea of the

union compression hypothesis.?

To put it somewhat stronger: in this framework labor unions have in general no influence on
unemployment. From the point of view of this theory the labor market is characterized by
monopsony power of the firms, so that it might even be desirable from a normative point of view
that unions exist, since their minimum wages do not affect employment but redistribute simply
monopsony rents from the employers to the employees.* Here, unemployment and wage disper-
sion are simultaneously determined by the amount of search frictions, as long as the minimum

wage of the labor unions does not exceed marginal productivity.?

In what follows, I present different search models of increasing complexity and examine the
effect of labor unions on wages and employment. Since heterogeneity is an important feature of
labor markets, a focus lies on the integration of heterogeneity in search models. In the following
section, I present some stylized facts, that should be accounted for by the theory. Subsections
2.3.1 and 2.3.2 establish the theoretical basis on which most models are built upon. In subsection
2.3.1, I present basics from partial search theory with exogenous wage dispersion and derive the
reservation wage property. In subsection 2.3.2, T establish the baseline model, a model with an
endogenous wage distribution and homogeneous individuals and firms. In order to introduce
heterogeneity in the model, I look at model extensions that allow heterogeneity on one or the
other side of the market and which serves to check the sensitivity of the results of the baseline

model.

3 This idea is taken as a test between the frameworks presented in Weiss and Garloff (2005).

* Search frictions are not the only source of monopsony power. For a more extensive treatment of monopsony
power, compare Manning (2003a).

% In principle this is not so much different in neo-classical models: employment only reacts if the minimum wage
exceeds marginal productivity. The difference, however, is that a binding minimum wage in the sense that
some individuals are paid below this wage means always that this wage exceeds marginal productivity of a
part of the employees, which implies a reaction of employment.



30 Chapter 2

Table 2.1: Heterogeneity in search models

Frictions | Endogenous Heterogeneity of | Heterogeneity of
Wage Dispersion | employees firms
Neo-classical - X X -

Model  Frame-
work

Partial  search X - X X
theory
Burdett and X X - -
Mortensen
(1998)
Burdett and X X X -
Mortensen
(1998) with con-
tinuous  search
costs, Van den
Berg and Ridder
(1997)
Bontemps, X X - X
Robin, and Van
Den Berg (2000),
Acemoglu  und
Shimer (2000)
Postel-Vinay X X X X
and Robin
(2002b), Holzner
and Launov
(2005)

2.2 Stylized facts

Wage dispersion is a central attribute of free market economies. It is important to understand
whether different wages originate indeed in different productivities of individuals and firmns or
whether search frictions cause severe deviations from the law of one price. Human capital theory
concentrates on the human capital equipment of individuals. Instead, wage regressions that
control for a wide variety of demographic and firm variables rarely explain more than 50% of the
variance of the wages (see Van den Berg (1999)). On the other hand search models concentrate
exclusively on the effect of search frictions, which is not sufficient either. If one tries to explain the
variance of wages, at least the following three factors are necessary: the first and probably most
important is the productivity of the individuals, the second factor that causes wage dispersion

are different firm characteristics (see Abowd, Kramarz, and Margolis (1999)). Finally, search
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frictions must be taken into account, since they explain a considerable amount of the variance
of the wages (see e.g. Postel-Vinay and Robin (2002Db)).

Empirical wage distributions in a cross section are skewed to the right. A model with an endoge-
nous wage distribution should be able to reproduce this. The theory of marginal productivity pay
allows for wage distributions that are skewed to the right, provided that marginal productivities
are skewed to the right. The baseline search model instead, implies a density that is increasing
on the entire support (see below). But, a mixture of such wage distributions of homogeneous
segments can replicate a wage distribution that is skewed to the right (see below). In addition,
it is demonstrated in section 2.4.2, that models which allow different productivities across firms

are also capable to produce such wage distributions.

A further well documented fact is that large firms pay on average higher wages controlling for
human capital (see e.g. Katz, Summers, Hall, Schultze, and Topel (2005), Abowd, Kramarz,
and Margolis (1999) and Cahuc and Zylberberg (2001), p.70f. ). From the point of view of the
neo-classical framework, wage differentials between firms should reflect productivity differentials;
but these differences themselves are not easily explained in this framework. Firms with low pro-
ductivity should be driven out of the market, at least in the long run. Search theory assumes
another perspective. First, wage differentials do not reflect necessarily productivity differen-
tials, but might originate from a trade-off between the number of employees and the profit per
employee. Second, search frictions imply a certain degree of monopsony power for firms which
means that less productive firms are not necessarily driven out of the market. Models that are
based on search frictions imply indeed that big firms pay higher wages and therefore account for

this stylized fact.

Hazard rate models are concerned with the determinants of the duration in certain labor market
states. A huge part of this literature cares about the individual determinants of the duration in
unemployment. Important variables are beyond others the level and the length of unemployment
benefits. Yet, the static theory of marginal productivity pay gives little advice, which variables
matter, whereas dynamic search theory explicitly models hazard rates depending on covariates.
This is one of the most important fields of application of search theory (see Devine and Kiefer
(1991), Eckstein and Van den Berg (2007) for surveys). Stylized facts are that the level of unem-
ployment benefits is less important than the duration of entitlement (see Cahuc and Zylberberg
(2001), p.74f.) and that job offers are rarely rejected by unemployed individuals (ibid., p.77 and
Van den Berg (1999), p.F290). I will show that search models partly accommodate this facts.

Elderly individuals earn in general more than younger individuals (Topel (1991)) and wage
dispersion is higher (Neal and Rosen (2000)). Further it can be observed that senior individuals
change jobs less often than their younger counterparts (Fitzenberger and Garloff (2005a)). These

facts can partly be explained by both theories. Theories that are based on marginal productivity
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pay postulate that employees accumulate human capital on the job (experience), which they are
paid for (Becker (1973)). In addition they often accumulate human capital that is only useful in
the firm where they work (specific human capital). Then, if on average people have more specific
capital if they are older, they will change jobs less often. If wage dispersion rises with age, this
might be the case since individuals have different learning efficiencies in acquiring human capital.
Search theories explain the same facts by using a different argumentation. If employees obtain
job offers from competing employers, then individuals that are older have obtained on average
more job offers and have changed jobs more often than the younger ones. Thus, they gain more
and change jobs less often since job offers from competing employers rarely exceed their wage.

However, wage dispersion for elderly individuals should then be lower.

Finally, the search framework offers a common theory of labor market transitions and wage
dispersion. Equilibrium wage dispersion and equilibrium unemployment depend on the transition
rates. We construct such connections in Fitzenberger and Garloff (2005b) in the neo-classical
framework as well. However, there, causality is reversed and we argue that wage dispersion affects
the transition rates. In the empirical application we show that neither direction is convincingly

found in the data.

2.3 Frictional labor markets

2.3.1 Exogenous wage dispersion: basic results

First, I present the partial search model, where the behavior of the firms is not modeled. Starting
point from search theory is that working places are in some relevant way heterogeneous. From
the point of view of the job searching individuals there is an information problem which can
be decomposed in two subproblems: the search problem and the choice problem. The search
problem consists in choosing means how to search for jobs and how information about jobs is
generated. Since search is time-consuming and costly, it is impossible to collect all information
and the agents have to compare the costs of acquiring information with the expected benefits.
The choice problem consists in choosing criteria under which the job is chosen under a given

information situation.

The search problem is modeled, hereafter, by an exogenous hazard rate at which individuals
receive job offers. The complex choice problem is reduced to one dimension. Job seekers maximize
the present value of their lifetime income: the wage is the only relevant characteristic of the
job. The optimization problem of the job seeker to get as high as possible a wage, without
searching too long will be solved explicitly. Under the Poisson assumption search is sequential

and optimality is guaranteed by a critical wage level, where wage offers above are accepted and
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wage offers below are rejected. The critical wage is called reservation wage. The expected search
duration that depends obviously on the reservation wage determines the expected wage level.
Wages that differ across individuals can be explained by the luck of a high wage offer and by

different reservation wages.

The following illustration is inspired by Cahuc and Zylberberg (2001) (chapter 1.2) and Franz
(2006) (chapter 6.2).

Assumptions

The assumptions under which the reservation wage property and the reservation wage can be

deduced are concluded in what follows.

e (A0) Environment: The model is dynamic, time will be treated as continuous and the

environment is stationary.

e (Al) Employees: Individuals exclusively either work or search, which precludes both on-
the-job search and the existence of inactive individuals. There is no choice in the number
of hours worked or searched. Individuals are risk-neutral, have rational expectations and
maximize expected present value of their life time income over an infinite time horizon.
Job seekers obtain z = b—a per time unit, where b are unemployment benefits and a search
costs. Employees obtain a wage w per time unit. The value of unemployment is called
Wy (the expected income), while Wy, (w) is the value of employment at the wage w.6 The
wage offer distribution H(w) is constant over time and is known to job seekers, while the

offered wage of a specific firm is generally not known.”

o (A4) Search: Search is sequential, which means that if an individual has received an offer,
he decides whether to accept or not and then in the case of rejection, i.e. if the wage offer
is below the reservation wage wg, continues search.® This is an optimal stopping problem,
since job offers that have been rejected once cannot be accepted later on. The future is

discounted at interest rate r.

5 Wi (w) and Wy are called value equations, which stem from the theory of dynamic programming. Often
these equations are also termed Bellmann-equations. Its principal idea is that the optimization problem of an
individual over an infinite time horizon can be described in formulating the optimal decision in one specific
point of time, given the individual acts optimal in all other time periods. In the case of a job seeker it is the
decision to accept or reject a job offer at a certain point in time, depending on which choice optimizes the
expected life time income. (see also Dixit (1990), chapter 11)

" The wage offer distribution is the distribution of wages when randomly drawing a firm, whereas the wage
distribution is the distribution of wages when randomly drawing a worker.

8 1 assume sequential search, since it has been shown that sequential search is superior to fixed sample search
(see McCall (1965)).
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e (A6) Transition rates: At an exogenous, constant rate A an individual samples independent
wage offers from H (w). Individuals leave unemployment at a rate that is the product of the
job offer rate and their acceptance probability. Employees loose their job at the exogenous,
constant rate 0 (the job destruction rate). The number of sampled job offers and the

number of terminated jobs are poisson-distributed.

The basic model

The value of employment W, (w) at wage w can be derived as follows. In a small time interval® dt
a worker obtains the wage wdt. With probability ddt the worker looses its job in this time interval.
If losing the job the worker is left with value Wy, With the complementary probability (1 — ddt)
the worker remains employed. Under stationarity the value of employment is constant over time
and therefore the worker is left with W (w). In case of linear discounting, the Bellmann-equation

1s:

Wiw) = +1r — {wde + 8t -+ (1 6t W (w))
rWr(w) = w4+ Wy — Wg(w)). (2.1)

The second line can be found multiplying by (1 + rdt), subtracting Wy (w) and dividing by
dt. The return to the value Wr(w) in capital market must equal the return to employment
w+6(Wy — W (w) and, therefore, can be interpreted as no-arbitrage condition.!® Per definition
the reservation wage is the critical wage above which a job offer is accepted. Therefore, the value
of employment at the reservation wage must equal the value of unemployment. Rewriting 2.1 as

OWr(w) _ 1

Wi(w)—Wy = w;ivéVU, taking into account that == =

from the wage previously paid, then wg is a unique solution to Wr(wgr) = Wy and is given from

> 0 and that Wy is independent

wpr = rWy as the reservation Wage.11

The v