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Chapter 1

Introduction

The public opinion meets globalization with mixed feelings. On the one hand exports

are often viewed as a bene�cial source of economic growth and prosperity, but on the

other hand the deepening of international relations is also often regarded as threat

for domestic labor markets. Figure (1.1) summarizes a poll conducted for the Flash

Eurobarometer, where people were asked about their personal opinion on globalization

and its impact on domestic labor markets.

Motivation Review of theoretical literature Empirical strategy Results Conclusions

Polls: globalization is “bad” for employment
Share of respondents seeing negative employment effects of globalization
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Source: Flash Eurobarometer 151b, 2003. Share of negative responses to Q7: Could
you tell me whether you think that globalization has a positive or negative effect on
employment in your country?

Felbermayr/Prat/Schmerer Tübingen/Vienna

Trade and Unemployment

Figure 1.1: Is Globalization Bad for Employment?
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In France, for instance, almost 75% of the participants expressed a negative view

by answering the question whether globalization is bad for employment with "Yes".

The result for the EU 15 countries is less extreme but still more than 50% of the par-

ticipants conveyed concerns over globalization when it comes to employment-e�ects.

Moreover, Frijters and Geishecker (2008) �nd that outsourcing to low-cost countries

increases the fear of a potential job loss. Strikingly, they �nd that the magnitude of

this fear is stronger for medium and high-skilled than for low skilled workers. They

conclude that high skilled workers (compared to low skill workers) face the same risk

of loosing their job but have more to loose in terms of �rm and industry speci�c cap-

ital. High skilled workers therefore might be more concerned about a potential job

loss than low skilled workers. The widespread believe that globalization may cause

massive job losses motivates the studies presented in this thesis. In various ways,

the studies combine theory and empirics in order to shed light on the relationship

between trade liberalization, foreign direct investment and unemployment.

But how relevant is the topic unemployment in the public debate? It is certainly

true that only a small fraction of a country's labor force is directly a�ected by un-

employment. Nevertheless, the Eurobarameter identi�es unemployment as one of the

most important issues amongst topics as in�ation, or health for instance. Shortly

after the �nancial crisis in 2008 unemployment replaces in�ation as most important

issue. One potential explanation for this outcome is given by an emerging literature

on the e�ects of unemployment on individuals' happiness. See for instance Di Tella,

MacCulloch, and Oswald (2001) who show that individuals' well-being negatively

depends on the overall rate of unemployment and in�ation, even for those who are

employed. The contributions of our research is to advance an understanding on dif-

ferent channels through which globalization in form of trade liberalization or foreign

direct investment can a�ect a country's equilibrium rate of unemployment, which is

closely related to a series of theoretical and empirical papers that also focus on the
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labor market e�ects of globalization. Brecher (1974) was amongst the �rst researchers

who investigated the link between trade and labor markets in an open economy setup

with minimum wages. Based on Brecher (1974), Davis (1998) asked how asymmetric

labor market institutions a�ect equilibrium wages and unemployment in the transi-

tion from autarky to free trade in a two-country setup. He distinguishes between a

European labor market with less �exible wages, and a more �exible American econ-

omy. Going from autarky to free trade simultaneously increases the rigid country's

unemployment, and the �exible country's unskilled wage. More recently, a novel pa-

per by Egger, Egger, and Markusen (2009) also investigates those spillover e�ects in

a trade model with heterogeneous �rms and minimum wages.

Davidson and Matusz (2004) and Davidson et al. (1988, 1999) analyze those

e�ects by incorporating the Pissarides search and matching framework into inter-

national trade models such as the Heckscher Ohlin model. Building on their work,

Moore and Ranjan (2005) came forward with a model that allows to study how glob-

alization a�ects skill-speci�c unemployment in a Heckscher Ohlin framework. Larch

and Lechthaler (2011) combine Moore and Ranjan (2005) and Bernard et al. (2007).

They study how trade liberalization in a model with heterogeneous �rms, high and

low skill workers and search frictions. They �nd that high skill workers bene�t most

from trade liberalization, whereas low skill workers' skill speci�c unemployment rate

slightly increases. However, the reduction of high skill unemployment dominates the

increasing e�ect on low skill unemployment.

At the research frontier on trade and labor markets, a series of papers introduced

labor market frictions from di�erent provenances into the Melitz (2003) heteroge-

neous �rm framework. Egger and Kreickemeier (2009) were amongst the �rst who

relaxed the full employment condition in the Melitz model by introducing a fair wage

constraint, which gives rise to unemployment and wage dispersion. They further

advanced their model by additionally allowing for heterogeneous workers in a com-
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panion paper. Davis and Harrigan (2011) later focus on an e�ciency wage approach

and analyze the impact of globalization on good and bad jobs.

Another source of frictions are those related to search and matching. Mortensen

and Pissarides (1994) highlighted the problem of costly search in the labor market

and show how search frictions a�ect wages and equilibrium unemployment. The huge

success of their theory is also due to its empirical relevance. Davis et al. (1998)

showed that a closer look at �rm level data reveals huge job turnover rates in the

labor market, which is due to simultaneous job creation and destruction. Thus,

the impact of search frictions and the e�ciency in search and matching has a strong

impact on the workers' performance in the labor markets. Analyzing the labor market

e�ects of globalization by combining the two workhorse models in trade and labor is

thus sensible and was done by Helpman and Itskhoki (2010), who introduced search

frictions into the Melitz (2003) model to study the e�ects of trade liberalization on

unemployment.

More recently, the interaction between worker and �rm heterogeneity raised new

insights in the sorting of �rms and workers. Helpman et al. (2010 a,b) or Davidson

et al. (2008) show that heterogeneous workers in a model with �rm heterogeneity

leads to assortative matching. Moreover, both papers provide an analysis on how

globalization can a�ect the sorting of workers into �rms. In Helpman et al. (2010

a,b) more productive �rms are more e�cient in screening their workers, which allows

them to sort out the less e�cient workers with low ability. Thus, more productive

�rms have more productive workers, where workers'productivity is measured as ability

drawn from a distribution common to all workers. Davidson et al. (2008) distinguish

between high and low technology �rms and show that it is optimal for �rms and

workers to match assortatively. Mismatches are more likely to occur if the gap between

low and high skill �rms' pro�ts is small. They show that trade increases the gap

between both type of �rms' pro�ts, which a�ects assortative matching between �rms
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and workers due to the low number of mismatches.

Davidson et al. (2010) also provide some empirical evidence for their theoretically

derived results and show that assortative matching is stronger in industries more

prone to globalization indicated by a higher degree of openness. However, they do not

provide any evidence on the channel highlighted in their theory, where the causality

goes from openness, to the dispersion of pro�ts, to the sorting behavior of �rms and

workers.

Recently, Davidson and Matusz (2004) gave an overview over the existing trade

and unemployment literature where they focus on the classical trade models with

search frictions. Dutt, Mitra, and Ranjan (2009) compare a Ricardo and a Heckscher

Ohlin model with search and matching between workers and �rms under perfect

competition. They distinguish between the input factors capital and labor and assume

frictionless capital markets. They also test the predictions of both theories and �nd

a negative relationship between trade and unemployment.

Another strand of literature focuses on outsourcing or o�shoring and labor market

outcomes. Mitra and Ranjan (2007) and Davidson et al. (2008) focus on the employ-

ment e�ects of outsourcing in trade models with search frictions. Mitra and Ranjan

(2007) propose a two sector model with one input factor labor. In their model out-

sourcing decreases equilibrium unemployment. In Davidson et al. (2008) outsourcing

forces some of the high skill workers in the North to search for jobs in the low skill

sector. This stirs up job competition in the low skill sector and thus triggers a rise in

unemployment. Kohler and Wrona (2010) �nd a non-monotonic relationship between

o�shoring and unemployment by identifying channels through which o�shoring can

a�ect labor demand at the intensive and extensive margin. The two opposing e�ects

lead to an outcome where the sign of the e�ect hinges on the level of o�shoring.

This thesis contributes to this large and emerging literature as follows. In chapter

2, 3, and 4 we focus on the e�ects of trade liberalization on labor market outcomes,
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in particular unemployment. In chapter 5 and 6 of this thesis FDI thrust into our

spotlight. Some predictions about how capital �ows between countries a�ect labor

markets are derived theoretically and tested in the last chapter using macroeconomic

data provided from the OECD and the UNCDAT. The thesis is structured as follows.

Globalization and Labor Market Outcomes (Felbermayr, Prat, and Schmerer

(2011a)).1 This chapter is based on Felbermayr, Prat, and Schmerer (2011a) where

we introduce search unemployment into Melitz's trade model. Firms' monopoly power

on product markets leads to strategic wage bargaining. Solving for the symmetric

equilibrium we show that the selection e�ect of trade in�uences labor market out-

comes. Trade liberalization lowers unemployment and raises real wages as long as it

improves average productivity. We show that this condition is likely to be met by

a reduction in variable trade costs or by entry of new trading countries. Calibrat-

ing the model, we show that the long-run impact of trade openness on the rate of

unemployment is negative and quantitatively signi�cant.

Trade and Unemployment (Felbermayr, Prat, and Schmerer (2011b)).2

Chapter 3 is based on Felbermayr, Prat, and Schmerer (2011b), which documents a

robust empirical regularity: in the long-run, higher trade openness is causally asso-

ciated with a lower structural rate of unemployment. We establish this fact using:

(i) panel data from 20 OECD countries, and (ii) cross-sectional data on a larger set

of countries. The time structure of the panel data allows to deal with endogeneity

concerns, whereas cross-sectional data make it possible to instrument openness by its

geographical component. In both setups, we carefully purge the data from business

1This Chapter is based on Felbermayr, Prat, and Schmerer (2011a), an article published in the
Journal of Economic Theory. The concept for the paper was developed jointly, theoretical analysis
and writing were shared equally, and the calibration exercise was carried out by the author of this
thesis.

2This Chapter is based on Felbermayr, Prat, and Schmerer (2011b), an article published in the
European Economic Review. The concept for the paper was developed jointly, writing was shared
equally, and the empirical analysis was carried out by the author of this thesis.
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cycle e�ects, include a host of institutional and geographical variables, and control

for within-country trade. Our main �nding is robust to various de�nitions of unem-

ployment rates and openness measures. The preferred speci�cation suggests that a 10

percent increase in total trade openness reduces unemployment by about one percent-

age point. Moreover, we show that openness a�ects unemployment mainly through

its e�ect on TFP and that labor market institutions do not appear to condition the

e�ect of openness.

FDI and Skill-Speci�c Unemployment. The model established in this chapter

allows to study the interaction and cross-country-spillover e�ects between FDI and

labor markets in a Feenstra and Hanson (1996) type of theoretical model with a

continuum of industries and imperfect labor markets due to Pissarides (2000) type

search frictions. I can show that FDI out�ows increase skill-speci�c equilibrium un-

employment in the FDI sending country whereas the receiving country bene�ts from

FDI-in�ows and expands production to industries formerly associated to the sending

country. The analysis of unemployment in a continuum of industries framework fa-

cilitates the distinction between adjustments at the intensive and extensive margin

of labor demand. Changes in labor market institutions also a�ect FDI-�ows between

countries and lead to spillover e�ects between the integrated countries' labor markets.

FDI and Unemployment: Theory and Empirics. Chapter 6 di�ers from Chap-

ter 5 in making the assumption that only homogeneous labor is used for production.

It is possible to replicate the same �ndings as derived in chapter 5 on the aggregate

level which facilitates an empirical investigation of the relationship highlighted in the

theory presented before. The focus in this chapter lies on the empirical evidence for

the relationship highlighted in chapter 5 and 6. Panel data on unemployment rates

for 20 OECD countries is used to show that net-FDI is robustly associated with lower

aggregate and skill-speci�c unemployment rates. Finally, the empirical �ndings pre-
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sented in this section suggest that improvements in labor market institutions tend to

trigger FDI-out�ows.

The conclusion in the last chapter summarizes the main �ndings. Moreover, it

sketches an interesting array of future research.
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Chapter 2

Globalization and Labor Market

Outcomes1

2.1 Introduction

As discussed in the introduction, people agree that consumers bene�t from trade but

they are at the same time deeply concerned by its impact on job security. Fueled by

numerous headlines about layo�s and outsourcing, many fear that globalization will

worsen their prospects on the labor market.2 To a certain extent, economic theory

can rationalize this fear. Workers who lose their jobs due to trade liberalization have

to go through a period of active search before �nding new employment opportunities.

During this transition period, job reallocations increase the amount of frictions in the

labor market which mechanically pushes up the rate of unemployment. On the other

hand, comparatively little is known about the long-run e�ect of trade liberalization

on unemployment. This is largely because equilibrium theories of trade and labor

1This Chapter is based on an article published in the Journal of Economic Theory. For the article
version, see Felbermayr, Prat, and Schmerer (2011a). The concept for the paper was developed
jointly, theoretical analysis and writing were shared equally, and the calibration exercise was carried
out by the author of this thesis.

2Scheve and Slaughter (2001) provide a detailed analysis of how American workers perceive
globalization.
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are still poorly integrated. In Felbermayr, Prat, and Schmerer (2011a), we attempt

to bridge the two literatures by proposing a framework which combines the currently

dominant approaches in each �eld. We integrate a version of Melitz's (2003) trade

model with Pissarides' (2000) canonical model of equilibrium unemployment. Build-

ing on Hopenhayn (1992) and Krugman (1980), the Melitz-model shows how trade

liberalization a�ects the productivity distribution of �rms through selection of e�-

cient �rms into exporting and of ine�cient �rms into exit. That selection e�ect enjoys

massive empirical support3 and constitutes a tangible source of gains from trade that

the earlier literature has paid little attention to. Our analysis suggests that it also

matters for labor market outcomes. We �nd that, for reasonable parameter values,

the cleansing e�ect of trade lowers search unemployment. As the cost of vacancy

posting relative to the productivity of the average �rm decreases, employers inten-

sify their recruitment e�orts. This raises the ratio of job vacancies to unemployed

workers, which leads to lower unemployment and higher real wages.

Our framework modi�es Melitz's and Pissarides' setups as follows. First, we neu-

tralize the external scale e�ect that is inherent to the usual CES description of utility.

This allows to concentrate on the selection e�ect that is novel to Melitz and avoids

that the model features a negative correlation between country size and the equilib-

rium rate of unemployment, which would be at odds with empirical evidence. In the

Appendix, we show that our results are robust to allowing for the existence of a scale

e�ect.

We also need to adapt the search-matching framework, which builds on competi-

tive product markets, so as to make it compatible with the assumption of monopolis-

tic competition used in trade models of the Krugman (1980) tradition. Allowing for

monopoly power on product markets implies that we have to abandon matches as our

unit of analysis and consider instead multiple-worker �rms. Given the existence of

3See, among others, the surveys by Helpman (2006) or Bernard et al. (2007).
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search frictions, this introduces the complication of intra-�rm bargaining. We focus

on individual bargaining, where each worker is treated as the marginal worker and

which is closest to competitive wage setting. However, in the Appendix we show

that our main results continue to hold in a setting where management bargains with

�rm-level unions.

Although the model features �rms with heterogeneous productivity, monopoly

power on product markets, external economies of scale, and, due to search frictions,

monopsony power on labor markets, we are able to characterize its equilibrium in

closed-form. The aggregation procedure proposed by Melitz goes through with little

modi�cation because, regardless of the bargaining environment, �rms with di�erent

productivity levels pay similar wages. We also obtain a useful separability result ac-

cording to which the equilibrium average productivity of input producers is indepen-

dent from labor market outcomes. As a result, the system of equilibrium conditions

turns out to be recursive. One can follow the same steps as Melitz (2003) to compute

the average productivity in the economy and then solve for the equilibrium in the

labor market.

The labor market equilibrium can be derived as in the standard Pissarides model

by interacting a job creation and a wage curve. Then, whether trade liberalization

improves or worsens labor market outcomes depends solely on how it a�ects aver-

age productivity. Even though trade liberalization reallocates market shares toward

e�cient �rms, exporters also incur transport costs that have to be deducted from

the productivity gains. This is why trade liberalization does not necessarily enhance

average productivity net of transport costs. We establish that both average produc-

tivity and employment always increase following a reduction in variable trade costs

or an increase in the number of trade partners, as long as �xed foreign distribution

costs are larger than domestic ones. Given that this requirement is satis�ed by real-

istic calibrations of the model, such liberalization policies are likely to improve labor

11



market outcomes. The gains of reducing �xed costs for foreign �rms turn out to be

more elusive because such a change bene�ts almost exclusively to new exporters.4

We conclude our analysis by a calibration exercise. Simulating various trade liber-

alization scenarios allows us to to sort out the ambiguities, in particular regarding the

role of �xed foreign costs, and to assess the magnitude of the e�ects. The simulations

predict that reducing variable trade costs, or increasing the number of trade partners,

has a signi�cantly positive impact on both wages and employment.

Related literature. We build on an earlier work (Felbermayr and Prat (2011))

where search unemployment is introduced into a closed economy version of Melitz

(2003) with the aim to study product market regulation. The relation is straightfor-

ward, since trade liberalization can be understood as an alternative type of product

market reform. In modeling bargaining regimes, we draw on Ebell and Haefke (2009),

who analyze a closed-economy, homogeneous �rms model of search and unemploy-

ment.

Our approach is closely related to the recent work of Egger and Kreickemeier

(2009), who study the e�ect of trade liberalization in a model with fair wages and

without search frictions. They �nd that trade increases the wage dispersion among

identical workers and also leads to more unemployment. Davis and Harrigan (2011)

�nd similar results for the degree of wage dispersion and unemployment, using an ef-

�ciency wages approach instead of fair wages. The model closest to ours is presented

by Janiak (2006). His framework exhibits an equilibrium under the assumption that

the elasticity of substitution is smaller than two. As explained below, this restriction

explains why Janiak's model predicts that trade liberalization raises equilibrium un-

4Introducing external economies of scale drives a wedge between average and aggregate produc-
tivity. It complicates the analysis as we also have to take into account the positive relationship
between input diversity and average productivity. This new e�ect gives rise to an additional equi-
librium relation and restricts the parameter space where the model admits a unique equilibrium.
Setting aside these technical results, we �nd that economies of scale do not modify the qualitative
implications of the model. They actually reinforce the positive impact of trade liberalization by
adding the variety-enhancing e�ect described in Krugman (1980) to the selection e�ect.
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employment. In our model, equilibrium existence and uniqueness is guaranteed under

less restrictive and more plausible conditions.

Mitra and Ranjan (2007) and Helpman and Itskhoki (2010) introduce search un-

employment in two-sector models with heterogeneous �rms. Their approaches di�er

from ours in terms of motivation and setup: Mitra and Ranjan discuss the role of

o�-shoring; Helpman and Itskhoki focus on how labor market distortions di�use in-

ternationally through trade. When, as in our setup, countries are symmetric, the

model of Helpman and Itskhoki features a negative trade-unemployment link: trade

boosts average productivity in the di�erentiated goods sector, making employment

there more attractive. This leads to a reallocation of labor from the distortion-free

numéraire sector into the friction-ridden di�erentiated goods sector.5 Helpman, It-

skoki and Redding (2010 a,b), propose models with heterogeneous �rms and search

frictions to address the e�ect of trade liberalization on wage inequality. There is also

an emerging empirical literature on the e�ects of trade liberalization on aggregate

unemployment.

Structure of the chapter. The remainder of the chapter is organized as follows.

Chapter 2.2 lays out the setup of the model. Chapter 2.3, solves for labor market

equilibrium as a function of average productivity. In chapter 2.4, we show how �rms'

exit and entry decisions shape average productivity in an economy open to interna-

tional trade. Chapter 2.5 studies the e�ects of three globalization scenarios: (i) a

reduction in variable trade costs, (ii) an increase in the number of trade relations,

(iii) a reduction in �xed exporting costs. Chapter 2.6 calibrates the model in order to

quantify the magnitude of the e�ects. Chapter 2.7 concludes. Chapter 2.8 provides

additional results and chapter 2.9 provides all proofs of the propositions, lemmata

and corollaries.

5Davidson et al. (1999) propose a model with two-sided heterogeneity, where goods markets are
perfectly competitive and �rms endogenously choose technologies.
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2.2 Setup of the Model

We consider an economy that is essentially similar to the one analyzed in Melitz

(2003) but for the existence of search frictions in the labor market. As in Melitz, the

world is modeled as a collection of symmetric countries which interact on product

markets.6 We deviate from existing treatments by neutralizing the external e�ect of

input diversity on average productivity.

Final output producers. The setup of the production side of our model is akin to

Egger and Kreickemeier (2009). The single �nal output good, Y, is produced under

conditions of perfect competition and can be either consumed or used as an input

in the production process. Good Y is assembled from a continuum of intermediate

inputs, which may be produced domestically or imported, and which may command

di�erent equilibrium prices. Denoting the quantity of such an input q (ω), we posit

the following production function

Y =

[
M

ν−1
σ

∫
ω∈Ω

q(ω)
σ−1
σ dω

] σ
σ−1

, σ > 1, ν ∈ [0, 1], (2.1)

where the measure of the set Ω is the mass M of available intermediate inputs, each

produced by a monopolistically competitive �rm. We refer toM as the degree of input

diversity while σ denotes the elasticity of substitution between any two varieties of

inputs.

To understand the role played by ν, suppose that all varieties are demanded in

identical quantities. Substituting q (ω) = Q/M , where Q is an aggregate index of

input demand, yields Y = M
ν
σ−1Q. If ν = 0, then Y = Q and the number of available

varieties is irrelevant for total output. This is the case discussed by Blanchard and

Giavazzi (2003) or Egger and Kreickemeier (2009).7 If ν = 1, the production function

6For brevity, we skip the special case of autarky. Due to symmetry, we do not use country indices.
7Our formulation of the aggregate production is formally similar to the utility function employed
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takes the conventional Dixit-Stiglitz form, where an increased number of varieties

raises total output.

In the following, we set ν = 0. This avoids a counterfactual negative correlation

between the unemployment rate in autarky and the labor supply. With trade and

symmetric countries, this counterfactual implication is maintained on the world level.8

We nonetheless allow for ν > 0 in the Appendix to accommodate the dominant

practice in the trade literature where gains from increased diversity are generally

deemed important.

Setting ν = 0, the price index dual to (2.1) is P =
[
M−1

∫
ω∈Ω

p(ω)1−σdω
]1/(1−σ)

,

where p (ω) is the price of input ω, inclusive of potential trade costs. We choose the

�nal output good as the numéraire, i.e. P = 1. Then the demand of intermediate

inputs ω reads

q(ω) =
Y

M
p(ω)−σ. (2.2)

Intermediate input producers. At the intermediate inputs level, there is a con-

tinuum of monopolistically competitive �rms which produce each a unique variety.

Labor is the unique factor of production. It is inelastically supplied by the household

and enters �rms' production functions linearly. Firms have di�erent productivity

levels ϕ (ω), so that output q (ω) = l (ω)ϕ (ω). In the following, we use ϕ to index

intermediate input producers.

On the domestic and on each of the n symmetric export markets, input produc-

ers face �xed market access costs (e.g., distribution costs), fD and fX respectively.9

by Corsetti, Martin, and Pesenti (2007) who also stress the role of ν. Egger and Kreickemeier
(2009) allow for ν ∈ [0, 1] in the Appendix of their paper. Benassy (1996) discusses how the welfare
properties of the Krugman (1990) model depend on ν. In particular, if ν 6= 1, the decentralized
equilibrium may yield over- or under-supply of input variety. This discussion carries over to the
Melitz (2003) model.

8With heterogeneous countries and costly trade, larger countries su�er less from trade costs, have
a higher level of average productivity, and a lower rate of unemployment.

9Since capital markets are perfect and uncertainty is resolved before market access costs are paid,
fX and fD can be thought as �ow �xed costs or � appropriately discounted � as upfront investment.
In the latter case, whenever applicable, we use upper-case letters.
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Throughout the chapter, we assume that τσ−1fX > fD. As explained below, this

ensures that only a subset of �rms export and that exporters are on average more ef-

�cient than non-exporting �rms, a well-established stylized fact in the trade literature

(see for example the survey by Bernard et al. (2003)).

International trade is subject to variable iceberg trade costs τ ≥ 1 so that, in

order to deliver a unit of input to a foreign market, the �rm has to manufacture τ

units. If it decides to serve both the domestic and the foreign markets, a �rm allocates

its output so as to maximize its total revenues. Operating revenues from sales on a

given foreign market are therefore equal to pXqX/τ .
10 By symmetry, demands on

the domestic and foreign markets are given by equation (2.2). Equating marginal

revenues across markets yields pX(ϕ) = τpD(ϕ) and qX(ϕ) = τ 1−σqD(ϕ), where D

and X denote the domestic and the export market. Hence, total revenues are given

by

R(l;ϕ) ≡
[
Y

M

(
1 + I(ϕ)nτ 1−σ)]1/σ

(ϕl)
σ−1
σ , (2.3)

with I(ϕ) being an indicator function that takes value one when a ϕ-�rm exports and

zero otherwise. Apart from the fact that their e�ective demand level is multiplied by

1 + nτ 1−σ, exporting �rms have similar revenue functions than non-exporting �rms.

In order to facilitate the aggregation procedure, we de�ne the average productivity

level ϕ̃ such that qD (ϕ̃) = Y/M . Hence, domestic sales of the average �rm are equal

to average sales per �rm, and the domestic price of its good pD (ϕ̃) = P = 1.

Search frictions. The labor market is imperfectly competitive due to the existence

of search frictions. Whereas marginal recruitment costs are increasing at the aggregate

level because of congestion externalities, they are exogenous from a �rm's point of

view. The aggregate matching function is homogeneous of degree one so that the

vacancy-unemployment ratio θ uniquely determines the rate m (θ) at which �rms �ll

10Notice that pX is the c.i.f. price in the foreign market.
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their vacancies. That rate is a decreasing function of θ and satis�es the following

standard properties: limθ→∞m(θ) = 0 and limθ→0m(θ) = ∞. Due to the linear

homogeneity of the matching function, job seekers meet �rms at the rate θm (θ) which

is increasing in θ. The cost of posting vacancies is proportional to the parameter c,

so that recruiting l workers entails spending [c/m(θ)] l.11 In other words, �rms face

an adjustment cost function that is linear in labor.

2.3 Bargaining, wages, and unemployment

This chapter characterizes the labor market outcomes for given average productivity

when wages are bargained individually. It shows that wages are constant across �rms

and the vacancy-unemployment ratio is increasing in average productivity.

We devise our model in discrete time. All payments are made at the end of

each period. Before the beginning of the next period, �rms and workers are hit by

idiosyncratic shocks: (i) with probability δ, intermediate producers are forced to leave

the market; (ii) with probability χ, each job is destroyed because of match-speci�c

shocks. We assume that these two shocks are independent so that s = δ + χ − δχ

denotes the actual rate of job separation.

Unemployed workers earn a �ow income bw̄, where b ∈ (0, 1), and which we index

to the average wage rate in the economy, w̄.12 Alternatively, one could also index the

value of non-market activity to average productivity ϕ̃ or to the �nal output good

(whose price is normalized to unity). In the case where ν = 0, the choice of indexation

makes no important di�erence. On the other hand, when there are economies of scales

(ν > 0), indexation to the �nal output good leads to multiple equilibria, while the

other normalizations ensure the existence of a unique equilibrium. For the sake of

realism and in order to rule out multiple equilibria, we therefore choose the �rst option

11The implications of the linearity assumption are discussed below in footnote 17.
12We thank the associate editor and an anonymous referee for suggesting this speci�c indexation.
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and denote the �ow income of the unemployed as bw̄.

2.3.1 Optimal vacancy posting

Individual wage bargaining involves the following sequence of actions: at each period,

the intermediate input producer decides about the optimal number of vacancies v,

taking the wage rate as given. The matching technology brings together the workers

and the �rm. Before production takes place, wages are bargained. Wage contracts are

unenforceable: at any point in time, the �rm may �re any employee and symmetrically

any employee may quit. Solving the game by backward induction, we �rst characterize

the �rm's optimal vacancy setting behavior and then analyze the bargaining problem.

The market value of an intermediate producer solves

J (l;ϕ) = max
v

1

1 + r
{R(l;ϕ)− w (l;ϕ) l − cv − fD − I(ϕ)nfX + (1− δ)J (l′;ϕ)} ,

(2.4)

s.t. (i) R(l;ϕ) =

[
Y

Mν−1

(
1 + I(ϕ)nτ 1−σ)]1/σ

(ϕl)
σ−1
σ ,

(ii) l′ = (1− χ)l +m (θ) v ,

where l′ is the level of employment next period, and the dependence of l, v and q on

ϕ is understood. Constraint (i) is the revenue function (2.3) and (ii) gives the law of

motion of employment at the �rm level. The �rst order condition for vacancy posting

reads

c

m(θ)
= (1− δ)∂J(l′, ϕ)

∂l′
, (2.5)

so that the �rm sets the shadow value of labor equal to the expected marginal re-

cruitment cost. Substituting the constraints into the objective function of the �rm,
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di�erentiating with respect to l, and using the optimality condition (2.5) yields

∂J(l, ϕ)

∂l
=

1

1 + r

[
∂R(l;ϕ)

∂l
− w(l, ϕ)− ∂w(l, ϕ)

∂l
l +

c

m(θ)
(1− χ)

]
. (2.6)

The �rm acts as a monopsonist by taking into account the e�ect of additional em-

ployment on the wage of inframarginal employees. The �rst order condition (2.6)

regulates the optimal vacancy posting behavior of the �rm, and hence, through the

law of motion of employment, the optimal level of output. This, in turn, pins down

the price of the intermediate input good: replacing the �rst order condition (2.5) on

the left-hand side of (2.6) yields an expression that implicitly determines the optimal

pricing behavior of the �rm

∂R(l;ϕ)

∂l
= w(l, ϕ) +

∂w(l, ϕ)

∂l
l +

c

m (θ)

(
r + s

1− δ

)
. (2.7)

This expression di�ers from the pricing rule considered by Melitz (2003) in that

marginal costs are augmented by a monopsony e�ect (∂w(l, ϕ)/∂l)l) and expected

recruitment costs c(r + s)/(m(θ)(1− δ)).

2.3.2 Individual wage bargaining

The total surplus accruing from a successful match is split between the employee and

the �rm. The worker's surplus is equal to the di�erence between the value of being

employed E (l;ϕ) by a �rm with productivity ϕ and workforce l and the value of

being unemployed U . The �rm's surplus is simply equal to the marginal increase in

the �rm's value ∂J (l;ϕ) /∂l because individual bargaining implies that each employee

is treated as the marginal worker. Following Stole and Zwiebel (1996) we assume

that the outcome of bargaining over the division of the total surplus from the match
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satis�es the following �surplus-splitting� rule

(1− β) [E (l;ϕ)− U ] = β
∂J (l;ϕ)

∂l
, (2.8)

where the parameter β measures the bargaining power of the worker and thus belongs

to [0, 1).13

As explained by Stole and Zwiebel (1996), condition (2.8) can be micro-founded

either by cooperative or non-cooperative game theory. In the non-cooperative case,

condition (2.8) characterizes the unique subgame perfect equilibrium of an extensive

form game where the �rm and its employees play the bargaining game of Binmore

et al. (1986) within each bargaining session. Accordingly, neither the �rm nor any

employee can improve their positions by renegotiating. In the cooperative case, condi-

tion (2.8) assigns to each party its Shapley value, that is the average, over all possible

permutations, of each player contribution to possible coalitions ordered below him.14

When β di�ers from 1/2, condition (2.8) generalizes the symmetric Shapley value to

situations where players are not treated identically.

2.3.3 Labor market outcomes for given average productivity

Reinserting the shadow value of labor (2.6) in the bargaining solution (2.8) leads to

an ordinary di�erential equation in the wage rate. Combining its solution with the

endogenous outside option of workers, rU(θ), we obtain a �rst relation between the

degree of labor market tightness and the wage rate. We call it the Wage (W ) curve.

It re�ects how behavior of �rms and workers interact in the presence of monopoly

power on product markets, search costs, and individual wage bargaining. Reinserting

the solution of the di�erential equation satis�ed by wages in the demand function for

13The case of β = 1 leads to the break-down of the labor market as �rms cannot �nance the
posting of vacancies.

14This interpretation is the one favored by Helpman and Itskhoki (2010).
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intermediate goods (2.2) yields a second relation between labor market tightness and

the wage rate. Since this curve represents the demand for labor as a function of the

bargained wage, we will hereafter refer to it as the Labor Demand (LD) curve.15

Proposition 1. Under individual bargaining and without external economies of scale

(ν = 0), the labor market admits a unique equilibrium such that wages are constant

across �rms. The equilibrium wage, w, and vacancy-unemployment ratio, θ, simulta-

neously satisfy the following Wage and Labor Demand conditions:

W : w = B
c

1− δ

[
r + s

m(θ)
+ θ

]
(2.9)

LD: w =

(
σ − 1

σ − β

)
ϕ̃− c

m(θ)

(
r + s

1− δ

)
(2.10)

where B ≡ β
1−β

1
1−b is a measure of the bargaining power of the worker.

The Labor Demand and Wage curves are illustrated in Figure 2.1. Note that,

due to our choice of numeraire, w is the real wage. The Wage curve implies that

wages depend only on average productivity so that workers are paid similarly across

�rms with di�erent productivity levels. This somewhat surprising result extends to

a dynamic setting the proof of Stole and Zwiebel (1996) that �rms exploit their

monopsony power until employees are paid their outside option. The equalization

of wages across heterogeneous �rms can also be understood by looking at equation

(2.5). Since we assume that expected search costs are the same across �rms, the

shadow values of employment are identical, too. In other words, �rms with di�erent

productivity levels choose employment levels such that the additional value created

by the marginal worker is the same. Taking this insight to the surplus splitting rule

(2.8), it is obvious that, despite �rms having di�erent productivity levels, job rents

are the same over all �rms. It follows that the value of employment E(l;ϕ) and,

15The term commonly used in the search-matching literature for this relationship is Job Creation

curve.
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Figure 2.1: E�ect of an increasing ϕ̃ in the Individual Bargaining regime.

hence, the wage rate cannot be di�erent across �rms.16 The Wage curve is increasing

in θ because the outside option is augmented by the recruitment costs that the �rm

has to pay in order to replace the worker. Quite intuitively, the workers' bargaining

position is improving in the severity of labor market frictions.

The Labor Demand curve shows that θ is an increasing function of the wage rate

because �rms post more vacancies when wages are low. It also follows from (2.10)

that the wage rate depends positively on the average �rm's productivity ϕ̃, but any

increase in ϕ̃ has a less than proportional e�ect on the wage rate due to the bargaining

power of �rms. The second right-hand-side term in (2.10) shows that higher expected

search costs reduce the wage rate as they lead to a lower surplus out of a �lled vacancy.

Figure 2.1 illustrates the e�ect of an increase in average productivity ϕ̃ on labor

market tightness. The Labor Demand curve shifts upwards (from the solid to the

dashed curve) because �rms are on average more productive and search more inten-

sively for workers. The �ow value of non-market activity is simply set equal to an

16This is a fairly general result that does not rely on functional forms.
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exogenous constant depending on the replacement rate and the equilibrium wage rate.

Since the Wage curve is not a�ected by a change in ϕ̃, labor market tightness goes

from θ0 to θ1 so that Corollary 2 follows immediately.

Corollary 2. The vacancy-unemployment ratio θ is increasing in average productivity

ϕ̃.

The intuition for Corollary 2 is straightforward: as long as �rms can appropriate

some of the rents from a �lled vacancy (i.e., if β < 1), the equilibrium wage increases

less than proportionally with average productivity so that �lled vacancies become

more valuable. Firms intensify their recruitment e�ort until the increased congestion

of the labor market brings back the value of posted vacancies down to zero.

It is instructive to consider two special cases. First, assume that the costs of

vacancy posting c are indexed to the real wage. If that is the case, the Wage curve

becomes vertical at some �xed level of θ. The reason is that the workers' outside

option as well as their ability to extract rents does not change relative to the wage

rate and hence bargaining settles at an unchanged employment level. Then, variations

in ϕ̃ are entirely absorbed by variations in the wage while the rate of unemployment

does not change. If c is at least partly indexed to the �nal output good, unemployment

is still a�ected by ϕ̃. Second, assume that workers have no bargaining power, i.e.,

β = 0. Then, the Wage curve becomes horizontal at w = 0 and variations in ϕ̃ are

entirely absorbed by changes in labor market tightness.

It may also be helpful to contrast the Wage and Labor Demand curves derived

above with those obtained in more standard settings with homogeneous �rms and

perfect competition on product markets (as described in Chapter 1 of Pissarides

(2000)). In this setup, average and all �rm-level productivities coincide and are equal

to the price of individual varieties of the �nal output good. The curves take the same

slopes as in our model and the mechanisms that underly those curves are identical:

the Wage curve is upward-sloping because a higher θ improves the outside option of
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workers, and the Labor Demand curve is downward-sloping because �rms restrict the

creation of vacancies when wages are higher.

In our model with heterogeneous �rms, goods markets are more complex: the size

of the surplus at the average �rm depends on that �rm's productivity level instead of

an exogenous price. Even in the absence of technological progress, average produc-

tivity can change when employment shifts between �rms with di�erent productivity

levels. Additionally, �rm-level prices and the aggregate price index do not coincide;

this allows relative prices (absent in the canonical model) to a�ect recruitment deci-

sions. In spite of these important di�erences, the similarity between our Wage and

Labor Demand curves and those derived in the canonical search-matching model is

striking. The standard model therefore turns out to be quite robust to introducing

�rm-level productivity di�erences, product di�erentiation, and monopoly power on

goods markets.

To sum up, we have shown that, if c is not fully proportional to wages and β > 0,

the rate of unemployment falls and the real wage rises when average productivity ϕ̃

goes up. The next chapter explains how to endogenize ϕ̃.

2.4 Firm Entry and Exit

We model �rm entry and exit in a similar fashion than Melitz (2003), which in turn

draws on the seminal work by Hopenhayn (1992). We deliberately keep the analysis

as brief as possible and refer the reader to Melitz' paper for further details. Our

contribution is to show that the equilibrium level of average productivity ϕ̃ and labor

market tightness θ are independent.

The entry process is in two stages. First, prospective entrants pay an entry cost

FE. Only after entering are they able to draw their productivity from a sampling

distribution with c.d.f. G (ϕ) and p.d.f. g (ϕ). After the draw, productivities remain
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constant over time.17 Given that �rms' revenues are increasing in ϕ, there exists a

threshold ϕ∗D below which �rms do not take up production. Similarly, �rms with a

productivity level between ϕ∗D and ϕ∗X will serve only their domestic market. The

share of exporting �rms is therefore equal to % ≡ [1−G (ϕ∗X)] / [1−G (ϕ∗D)]. The

average level of productivity of intermediate input producers is given by the following

weighted sum

ϕ̃ =

{
1

1 + n%

[
ϕ̃σ−1
D + n%

(
ϕ̃X
τ

)σ−1
]} 1

σ−1

, (2.11)

where ϕ̃D and ϕ̃X are average productivity indices for the populations of �rms that

sell only domestically and that also sell abroad

ϕ̃ (ϕ∗D) =

[∫ +∞
ϕ∗D

ϕσ−1g (ϕ) dϕ

1−G (ϕ∗D)

] 1

σ−1

and ϕ̃ (ϕ∗X) =

[∫ +∞
ϕ∗X

ϕσ−1g (ϕ) dϕ

1−G (ϕ∗X)

] 1

σ−1

. (2.12)

Because the adjustment cost function is linear in labor, �rms reach their optimal

size by the end of their �rst period of activity.18 It is therefore pro�table to start

operating and exporting when

Πi(ϕ)

r + δ
≡
(

1− δ
r + δ

)[
pi(ϕ)ϕli(ϕ)− wli(ϕ)− c

m (θ)
χli(ϕ)− fi

]
− c

m (θ)
li (ϕ)− fi ≥ 0 ,

(2.13)

where the subscript i ∈ {D;X} indicates whether the variables relate to domestic

or foreign markets operations, and Πi denotes expected �ow pro�ts net of recruit-

ment costs. Condition (2.13) accounts for the fact that �rms pay market access and

vacancy costs upfront but have to wait one period to recruit their workers. In this

17This stylized assumption is made mainly for tractability reasons. It is the key di�erence between
Melitz's (2003) and Hopenhayn's (1992) models, as the latter also allows �rms' productivities to vary
over time.

18Gradual convergence can be restored either by considering that recruitment costs are convex
in the number of posted vacancies, as in Bertola and Caballero (1994), or by assuming that �rms
can post only one vacancy, as in Acemoglu and Hawkins (2006). Since this greatly complicates the
aggregation procedure, we adopt a more stylized speci�cation where, as in Melitz (2003), �rms jump
to their optimal size. See Koeniger and Prat (2007) for a numerical analysis of a model with �rm
entry and convex adjustment costs.
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period, they can be hit by a destruction shock, so that, with probability δ, they never

start producing nor exporting. The cuto� productivities ϕ∗i are such that the weak

inequality in (2.13) binds.19

The proportionality of domestic and foreign prices implies that expected pro�ts

of the marginal and average �rms satisfy the following relation

Πi (ϕ̃i) + fi
Πi (ϕ∗i ) + fi

=
li (ϕ̃i)

li (ϕ∗i )
=

(
ϕ̃i
ϕ∗i

)σ−1

, for i ∈ {D;X} .

Hence, (2.13) is equivalent to the following Zero Cuto� Pro�t (ZCP) conditions

Πi (ϕ̃i) = (1 + r)fi

[(
ϕ̃i
ϕ∗i

)σ−1

− 1

]
, for i ∈ {D;X} . (2.14)

Combining both ZCP conditions, and exploiting the relationship between domestic

and export cuto� allows us to establish a single aggregate ZCP condition which only

depends on the domestic cuto�

Π̃ ≡ ΠD(ϕ̃D) + n%ΠX(ϕ̃X) = (1 + r) [fDk(ϕ∗D) + n%k(ϕ∗X)] , (2.15)

where k(ϕ∗D) =
(
ϕ̃D(ϕ∗D)

ϕ∗D

)σ−1

− 1, and k(ϕ∗X) =
(
ϕ̃X(ϕ∗X)

ϕ∗X

)σ−1

− 1, are both implicitly

pinned down by ϕ∗D through the relationship between domestic and export cuto�s,

and where Π̃ is average pro�ts net of adjustment costs.20

The ZCP conditions characterize the optimal decision of a �rm who knows its

idiosyncratic productivity. Imposing Free Entry (FE) allows us to take into account

the behavior of prospective entrants. Entry occurs until expected pro�ts are equal to

19To see that some �rms serve solely their domestic market, notice that RX(ϕ) = pX(ϕ)qX(ϕ)/τ =
τ1−σRD(ϕ) and lX(ϕ) = τ1−σlD(ϕ). Replacing these expressions in (2.13) shows that a ϕ∗D-�rm
does not �nd it pro�table to incur the exporting costs when, as assumed in Chapter 2, τσ−1fX > fD.
When this partitioning does not hold, one cannot use equation (2.13) to determine whether or not
a �rm operates on the domestic market because it may be optimal to pay the �xed operating cost
fD in order to access the export markets.

20Although Π̃ depends on both ϕ∗D and ϕ∗X , it identi�es the two variables because ϕ∗X =

ϕ∗Dτ (fX/fD)
1

σ−1 . See the proof of Lemma 1 for a derivation of this equality.
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the set up cost FE, so that

FE
1−G(ϕ∗D)

=
Π̃

r + δ
. (2.16)

Free entry holds when this equality is satis�ed because an entrant will start to operate

with probability 1−G(ϕ∗D) and then earn in each period an expected pro�t equal to

Π̃.

Apart from the deduction of recruitment and churning costs from revenues in the

de�nition of expected pro�ts, the aggregate ZCP and FE conditions are the same as

in Melitz (2003). It follows that existence and uniqueness of the equilibrium in the

product market are ensured. More precisely, the aggregate ZCP decreases in ϕ∗D when

average pro�ts tend to be higher as the �rm that breaks even at ϕ∗D becomes more

productive.21 Conversely, the FE condition is upward-sloping: following an increase

in ϕ∗D, a larger fraction of started �rms will fail to draw su�ciently high productivity

levels. This drives up the expected cost of successful entry so that FE requires higher

expected pro�ts.

The two equilibrium conditions (2.15) and (2.16) are independent of the wage

rate and vacancy-unemployment ratio θ. Thus, as stated in the following Lemma,

the entry and export thresholds depend solely on the product market parameters

{FE, fD, fX , n, τ, σ, r, δ} and the properties of the c.d.f. G (ϕ).

Lemma 1. (Separability) The equilibrium average productivity of intermediate pro-

ducers, ϕ̃, does not depend on the vacancy-unemployment ratio θ.

In other words, labor market conditions do not in�uence the selection of �rms into

failed ones, domestic sellers, and exporters. Separability holds because adjustment

costs are linear in labor so that recruitment and churning expenses can be bundled

with wages and treated as variable costs. Given that the endogenous variable, Π̃,

is de�ned net of variable costs, the intensity of search frictions is immaterial to the

21Melitz (2003) shows that the ZCP is non-increasing in ϕ∗D. It can well be horizontal, however,
for example when �rm productivities are sampled from a Pareto distribution.
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analysis. In equilibrium, revenues will adjust so as to compensate changes in labor

market tightness through opposite variations in the optimal sizes and number of

�rms.22 The neutrality of expenses that are proportional to the size of the labor

force is already apparent in Melitz's model since it is solved using the wages rate as

numeraire.23 Lemma 1 shows that this feature continues to hold when variable costs

include linear search costs on top of wages.

The separability property stated in Lemma 1 allows to solve for equilibrium in a

recursive way. Average productivity and cuto� productivities can be determined as in

Melitz (2003) by considering solely product market parameters. Taking these values

as given, we can then solve for the equilibrium in the labor market. Note, however,

that we would still need to determine input diversity M in order to derive average

productivity Φ if we would allow for the more sophisticated scenario with external

economies of scale. This is why external economies of scale lead to the introduction

of an additional equilibrium condition.

2.5 Unemployment and Trade Liberalization

This chapter discusses three globalization scenarios: (i) a reduction of variable trade

costs, (ii) an increase in the number of trade relations and (iii) a drop in the �xed

foreign distribution costs fX . The �rst and the third scenario capture technological

(transportation costs) and political (tari�s, technical barriers to trade) changes, while

the second addresses the emergence of new countries into the global trading system.

We describe the interaction of trade liberalization and unemployment in two steps.

First, we consider the case where trade a�ects aggregate outcomes through the se-

lection e�ect only (ν = 0). This isolates the novel mechanism introduced by Melitz

22See equation (2.46) in the Appendix.
23A related neutrality result can also be found in Bernard, Redding and Schott (2007). They

assume that output, �xed and entry costs require using skilled and unskilled labor with common
intensity. They show that factor rewards cancel out from the FE and ZCP conditions because
average �rm pro�tability and entry costs are each proportional to factor costs.
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(2003) and characterizes a particularly tractable special case. In the Appendix we

analyze the more intricate case where trade also a�ects outcomes through an external

scale e�ect, as in Krugman (1980) and in much of the subsequent literature.

2.5.1 The equilibrium rate of unemployment and the mass of

�rms

The steady-state rate of unemployment is linked to the degree of labor market tight-

ness θ and the importance of labor market churning, as captured by s, via the standard

Beveridge curve

u(θ) =
s

s+ θm (θ)
. (2.17)

This condition ensures that the �ows in and out of the unemployment pool are equal.

As in standard search-matching models, the rate of unemployment is a decreasing

function of the vacancy-unemployment ratio. Since we have shown in Corollary 1

that θ is increasing in the level of average productivity, it is su�cient to know how

trade a�ects ϕ̃ in order to characterize its impact on employment.

The equilibrium mass of �rms is obtained reinserting the equilibrium labor market

tightness and the equilibrium levels of average productivity, as determined in chapters

2.3.3 and 2.4, in the labor market clearing condition. Note that under our assumptions

we have determined both θ and ϕ̃D without knowing the equilibrium mass of �rms.

Hence,

MD [lD(ϕ̃D) + n%lX(ϕ̃X)] = [1− u(θ)]L , (2.18)

where L is the size of the labor force and MD is the mass of domestic producers in

each country. Due to imports from foreign �rms, input diversity M (i.e., the number

of available varieties) is higher and equal to M = MD (1 + n%).

As shown in the Appendix, the mass of �rms is increasing in the level of employ-

ment. Although this may seem obvious, it turns out that, in the general case where
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ν ≥ 0, the relationship is actually ambiguous. This is because M has two opposite

e�ects: (i) at the aggregate level, a larger number of �rms naturally increases the

number of employees; (ii) at the �rm level, economies of scale imply that more input

diversity raises revenues per worker so that �rms have to be smaller for the ZCP con-

dition to be satis�ed. When σ > ν + 1, which is an empirically plausible restriction,

e�ect (i) dominates and the equilibrium mass of �rms increases in employment.24

2.5.2 The e�ect of trade liberalization on labor market out-

comes

To ascertain the e�ect of trade on labor market outcomes, it is su�cient to see how

it a�ects average productivity, ϕ̃. As in Melitz (2003), trade liberalization moves the

ZCP but does not a�ect the FE condition. Trade a�ects the distribution of produc-

tivities across intermediate input producers by reallocating labor towards exporters,

which are situated at the upper tail of the productivity distribution, and away from

purely domestic �rms, both at the extensive and at the intensive margin. Neverthe-

less, the e�ect of trade liberalization on average productivity is ambiguous because ϕ̃

factors in the output loss in export transit. Figure 2.2 illustrates a situation where

the ZCP shifts right so that average productivity actually increases.

Part (i) of the following proposition gives a su�cient condition under which some

liberalization scenarios always lead to an increase in aggregate employment. Part

(ii) derives necessary and su�cient conditions for the case where the productivity

distribution G (ϕ) belongs to the Pareto family of distributions, as usually done in

the literature on heterogeneous �rms.25

24When σ < ν + 1, so that �rms enjoy strong market power and external economies of scale are
signi�cant, M is decreasing in aggregate employment because the e�ect at the �rm level dominates.
This is the case studied by Janiak (2006). Such a parameter restriction is, however, in contradiction
with empirical studies which typically yield estimates for σ above 2 and for ν in the interval (0, 1).
Hence, we restrict our attention to cases where σ > ν + 1. Egger and Kreickemeier (2009) also
impose a similar restriction in order to ensure that their equilibrium is stable.

25See Egger and Kreickemeier (2009); Bernard, Redding, Schott (2007); Helpman, Melitz, Yeaple
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Figure 2.2: The e�ect of lower variable trade costs when fX ≥ fD.

Proposition 3. (i) If fX ≥ fD, a reduction of variable trade costs τ or an increase in

the number of trading partners n lead to a fall in the equilibrium rate of unemployment

and a rise in the real wage, regardless of whether wages are bargained individually or

collectively. A fall in �xed foreign distribution costs has an ambiguous e�ect on labor

market outcomes.

(ii) Let �rms draw their productivities from a Pareto distribution with dispersion pa-

rameter γ such that γ > σ − 1. Then, regardless of the wage bargaining regime, the

equilibrium rate of unemployment falls and the real wage rises

(a) due to a reduction in τ or an increase in n if and only if σ−1
γ

(
1 + nτ−γ(fD/fX)

γ
σ−1

)
≥

fD
fX
− 1,

(b) and due to a reduction in fX if and only if γ2

(σ−1)2
≥ fX

fX−fD

[
1 + nτ−γ

(
fD
fX

) γ
σ−1

]
.

The new insight in Melitz (2003) is that trade liberalization reallocates market

shares towards e�cient �rms. Exporters, however, also incur iceberg transport costs

(2004).
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which have to be deducted from the productivity gains at the factory gate. Whether

or not trade liberalization enhances average productivity depends on which of these

two adjustments prevails.26 When fX > fD, revenues generated on each foreign

market have to exceed domestic revenues. In other words, the higher e�ciency of

exporting �rms o�sets both transport costs and the di�erence between fX and fD.

This is why the selection e�ect always dominates the losses in export transit. On the

other hand, when fX < fD, some of the transport costs are compensated by lower

�xed costs in foreign markets. Then the productivity gains at the factory gate due

to trade liberalization are not necessarily higher than the increase in export losses.

A reduction in �xed costs of export fX triggers similar adjustments than a de-

crease in τ : it raises the domestic threshold ϕ∗D and lowers the export threshold ϕ∗X .

Yet, it reallocates market shares in a di�erent way. Whereas a decrease in τ raises

the combined market shares of �rms that already exported prior to liberalization, a

decrease in fX mostly bene�ts new exporters which are, on average, less productive

than existing ones. Hence, the overall e�ect on average productivity is ambiguous

and depends on whether the new exporters are on average more productive than the

economy-wide average before the fall in fX .

The region where the relationship between trade openness and average produc-

tivity is negative depends on the other parameters of the model. It can be character-

ized when parametric assumptions are imposed on the sampling distribution G(ϕ),

as shown in part (ii) of Proposition 2 for cases where the sampling distribution is

Pareto. Note that the e�ect of fX is non-linear, since the stated parameter restric-

tions depends on fX − fD. If that di�erence is negative, a reduction in �xed market

access costs always lowers unemployment.

In chapter 2.6 we calibrate the model towards U.S. data. This allows us to assess

26Melitz (2003) brie�y alludes to the ambiguity of the relationship between trade liberalization
and ϕ̃ (see footnote 26, page 1713). He also introduces a measure of productivity at the factory gate
and shows that it is always lower in autarky.
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whether or not the conditions required for a bene�cial impact of trade liberalization

on labor market outcomes are likely to be met in reality.

2.6 Numerical Illustration

Although our theoretical model can be fully characterized analytically, the e�ect of

trade liberalization on labor market outcomes is potentially ambiguous, a bene�cial

e�ect requiring speci�c restrictions on exogenous parameters. Calibrating the model

illustrates that those restrictions are likely to hold in reality. We simulate the labor

market e�ects of di�erent trade liberalization scenarios to shed light on the quantita-

tive importance of the trade-unemployment nexus. Our numerical exercise is merely

illustrative since we model a world of perfectly symmetric countries. Also note that

we focus on the long-run and neglect adjustment dynamics in the two key variables

of the model, θ and ϕ̃.

Our calibration follows standard practice, as versions of the Melitz (2003) and of

the Pissarides search-matching model have been frequently calibrated in the litera-

ture. Regarding the product market, we follow Bernard, Redding, and Schott (2007);

calibration of the labor market side is close to Shimer (2005).27

2.6.1 Calibration

In the following, we describe the calibration of our model. Table 2.1 summarizes all

parameter values and statistics are for monthly values.

Sampling distribution and aggregate production function. As Bernard et

al. (2003), Ghironi and Melitz (2005) or Helpman, Melitz, Yeaple (2004), we assume

that �rm productivities are distributed according to a Pareto distribution. Setting

the scale parameter of that distribution to unity, the probability density is g (ϕ) =

27See Felbermayr and Prat (2011) for a related calibration exercise for the case of a closed economy.
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γϕ−(1+γ). The shape parameter γ governs the rate of decay of the distribution. We

need to impose γ > σ−1 to ensure that the variance of the sales distribution is �nite.

As Bernard, Redding, and Schott (2007), we set γ = 3.4 and choose σ = 3.8.

Variable and �xed costs of trade and entry. We normalize the number of

potential workers and set L = 1.28 We choose variable trade costs τ equal to 1.3 as

Ghironi and Melitz (2003). Given the Pareto distribution, the share of �rms that

export is given by

% = τ−γ
(
fD
fX

) γ
σ−1

.

That number is put at about 21% by Bernard et al. (2007). Together with τ = 1.3,

this pins down the ratio fX/fD at about 1.7. Setting the number of trading partners

n = 2, we obtain an overall degree of openness (export sales over total sales) of about

19%. Finally, we calibrate FE = 39.57 and fD = 1.77 such that the equilibrium labor

market tightness produced by our model is 0.5 (Hall (2005)) and the average �rm size

is equal to 21.9 (Axtell (2001)).29

Separation shocks. Job separations occur either because a �rm exit the market or

because the match itself is destroyed. Bartelsman et al. (2004) estimates are centered

around a monthly hazard rate of exiting the market δ = 0.97%. Match-speci�c shocks

account for the job separations that are left unexplained by �rm-speci�c shocks.

Shimer (2005) estimates the monthly job separation rate to be on average equal to

s = 0.034. It follows that the monthly Poisson arrival rate of match-speci�c shocks

χ = s−δ
1−δ ≈ 0.024.

28Without external economies of scale, the size of the labor force is meaningless for the labor
market outcomes. L only a�ects the mass of active �rms in the economy and leaves unemployment,
average �rm size, and wages unchanged.

29The relation between FE and fD is of the same order of magnitude than in Ghironi and Melitz
(2003).
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Parameters for the matching function and cost of vacancy-posting. We

postulate a Cobb-Douglas matching function m(θ) = m0θ
−α, whose elasticity α is set

equal to 0.5 following Petrongolo and Pissarides (2001). The assumption of constant

returns to matching implies that θ is equal to the job �nding rate m(θ)θ over the job

�lling rate m(θ). Shimer (2005) estimates the monthly job �nding rate in the U.S.

to be around 0.45, whereas Hall (2005) �nds an average labor market tightness θ of

around 0.5. It follows that the monthly job �lling ratem(θ) is equal to 0.45/0.5 ≈ 0.9,

so that m0 ≈ 0.64. We target the �ow income of unemployment to be 40% of the

equilibrium real wage and set b equal to 0.4. Firms' vacancy posting costs are �xed

to 1.1 times the monthly wage (Ebell and Haefke (2009)). We calibrate those costs

at 4.73, which appears large compared to �ow �xed costs.

Bargaining power. The results of Abowd and Allain (1996) suggest that, in the

case of individual bargaining, workers' bargaining power is close to β = 0.5.

2.6.2 The labor market e�ects of trade liberalization

The calibrated parameters summarized in Table 2.1 show that the su�cient condition,

fX/fD > 1, for lower variable trade costs to reduce unemployment is very likely to be

met. Foreign relative to domestic distribution costs need to be large for the model to

be consistent with the low export participation rates of �rms. Moreover, the su�cient

and necessary condition for foreign market access costs is met in the neighborhood

of the calibrated value of fX .
30 Hence, from Table 2.1 it is possible to conclude that

all three trade liberalization scenarios lead to lower equilibrium unemployment and

higher real wages.

By simulating the model, we can go beyond these �ndings. First, while the theo-

30Moreover, the values of ν, σ, and α provided by the empirical literature suggest that the existence
and uniqueness requirement of Lemma 2 is fairly weak.
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Table 2.1: Calibration-Parameter Values

Parameter Interpretation Value Source

External parameter estimates

β Bargaining power, individual bargaining 0.5 Abowd and Allain (1996)

α Elasticity of matching function 0.5 Petrongolo and Pissarides (2001)

s Monthly job destruction 3.4% Shimer (2005)

r Monthly discount rate 0.33% 4% annual interest rate

δ Monthly rate of �rm exit 0.97% Bartelsmann et al. (2004)

σ Elasticity of substitution 3.8 Bernard et al. (2007)

γ Decay of productivity distribution 3.4 Bernard et al. (2007)

τ Iceberg trade costs 1.3 Ghironi & Melitz (2005)

Parameters matched to moments in the data

b Value of non-market activity 0.4 40% replacement rate

m0 Scale of matching function 0.64 Monthly job �nding rate=0.45

c Cost of posting a vacancy 4.73 1.1 times monthly wage
(Ebell and Haefke (2009)

FE Entry costs 39.57 θ ≈ 0.5 (Hall, (2005))

fD Domestic �ow �xed costs 1.77 Average �rm size = 21.9
(Axtell (2001))

fX Fixed foreign market access costs 3.01 % = 0.21 (Bernard et al. (2007))

Normalized Parameters

L Labor endowment per country 1

P Aggregate price level 1

n+ 1 Number of countries 3

Note: All parameter values and statistics are for monthly time periods and are calibrated towards the U.S.

economy.
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retical analysis is local, our numerical exercise allows for a global analysis; this is par-

ticularly relevant for �xed costs of accessing foreign markets as they have non-linear

e�ects. Second, by means of simulation we can quantify the unemployment-reducing

e�ect of trade liberalization.

Figure 2.3 illustrates the three liberalization scenarios: The top diagram studies

variations in variable trade costs (τ) , the middle diagram analyzes changes in the

number of countries to which any country may export to (n) , and the bottom diagram

shows the e�ects of changing �xed costs of foreign market access. All pictures have

the real wage on the right ordinate and the unemployment rate (in percent) on the

left ordinate.31 The baseline calibration at τ = 1.3, n = 2, fX = 3.01 leads to an

unemployment rate of 7% and a wage rate of 4.3.

The �rst row of Figure 2.3 illustrates that lower variable trade costs τ can have a

sizable e�ect on labor market outcomes. In the case of individual bargaining, moving

τ from 1.6 to 1 lowers the unemployment rate by 1 percentage point from 7.4% to

6.4% and increases the wage rate from 3.9 to 5.2.32

The second row in Figure 2.3 relates to variation in the number of export markets.

In the baseline case we have n = 2. Now, consider an increase of n to, say, 4: the

wage rate goes up to about 4.9 while the unemployment rate falls to 6.6%.

Finally, consider a change in the �xed foreign market entry costs fX . A marginal

reduction of fX at the baseline parameterization (fX = 3.01) leads to an increase in

the unemployment rate and to a decrease in the real wage. Remember that the impact

of fX depends on the new exporters' average productivity relative to the economy-

wide average. In our baseline calibration, the latter dominates the former. However, if

fX is large enough, only �rms at the absolute top export. Then, a marginal reduction

31Obviously, the intersection of both curves has no particular meaning.
32The discussed reduction of τ from 1.6 to 1 describes the entirely unrealistic transition from

costly trade to a situation where no trade-costs whatsoever exist. Since higher τ lowers the e�ective
labor productivity, reducing τ by 60% has a massive e�ect on average productivity. With n growing
towards in�nity, the share of imported inputs converges towards 1 and a reduction in τ is equivalent
to an increase in the marginal productivity of labor.
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Figure 2.3: Simulation results
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of fX involves very e�cient �rms, whose average productivity exceeds the economy-

wide average. In the simulation, the threshold value of fX is at about 8. Interestingly,

the gradient of both the wage and the unemployment schedules is extremely low at

that value.

2.7 Conclusion

Bringing together two important established but hitherto unrelated models in the

trade and labor literatures - the Melitz (2003) model of trade with heterogeneous

�rms, and the Pissarides (2000) search and matching approach to unemployment -

we develop conditions under which the selection e�ect of trade improves labor market

outcomes. The proposed framework is surprisingly tractable, in spite of the existence

of heterogeneous �rms, various types of trade costs, monopoly power on product mar-

kets, and monopsony power due to search frictions on the labor market. The equi-

librium is recursive since labor market conditions do not a�ect average productivity

(the converse, of course, is not true). Introducing external economies of scale drives

a wedge between average and aggregate productivity. Then, aggregate productivity

does depend on labor market outcomes.

We show that the labor market implications of trade liberalization are largely

shaped by its impact on average productivity. This latter relation, however, depends

on parameter constellations. To sort out the ambiguities, we calibrate the model

towards U.S. data. We �nd that di�erent trade liberalization scenarios all improve

labor market outcomes, regardless of the bargaining environment. Moreover, the

reduction in the unemployment rate is numerically non-trivial, in particular when

wages are bargained individually and external economies of scale are important.

Compared to existing models that combine search unemployment and heteroge-

neous �rms, our treatment features forward-looking �rms, micro-founds the wage

determination, and allows one to derive the main results without any assumptions on
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the distribution of �rm productivities. External economies of scale are shown to be

important for the model's properties. Existence and uniqueness do not require strong

assumptions on parameters, and the model is straight-forwardly calibrated. There

are, however, two obvious and interesting extensions which we have to relegate to

future research.

First, our approach focuses on long-run equilibria. This precludes the analysis of

potentially interesting short-run adjustments, which result from the fact that produc-

ers adjust only sluggishly to a changed environment. Most empirical studies on the

interaction between trade liberalization and labor turnover capture short to medium-

run correlations, so that our model has little to say about their results. Moreover,

any sensible welfare analysis requires to weigh potential losses along the transition

path against the positive long-run e�ects.

Second, our conclusions are limited to the impact of multilateral trade liberaliza-

tion amongst symmetric countries. Hence, we cannot say much about the recent surge

in bilateral trade treaties or, even more importantly, about the e�ect on employment

of trade liberalization with emerging countries such as China or India. We therefore

believe that the most promising direction for further research would be to extend the

model to cases where countries di�er with respect to sizes, productivity levels and in-

stitutions. This will probably be a rather demanding project since addressing country

asymmetries has proved di�cult in the literature, in particular if one is not willing to

narrow the analysis to two countries or to allow for a numéraire sector whose output

is costlessly tradable.
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2.8 Additional results

2.8.1 Collective bargaining

In a �rm covered by collective bargaining, workers form a �rm-wide coalition, that

is, a trade union. When bargaining fails and workers go on strike, the �rm loses

not only the value associated to the marginal worker, as with individual bargaining,

but its entire labor force. We opt for an e�cient bargaining setup so that the �rm

and the union bargain about both wages and employment. This ensures that we are

considering equilibria lying on the Pareto frontier.33

Negotiations between the union and the �rm take place in the �rst period.34 The

union's objective is the expected sum of its members' rents

U(l, w) ≡ (1− δ)l
[
w − rU
r + δ

]
,

while the �rm seeks to maximize its expected variable pro�ts

F(l, w;ϕ) ≡
(

1− δ
r + δ

)[
R (l;ϕ)− wl(ϕ)− c

m (θ)
χl(ϕ)

]
− c

m(θ)
l .

The negotiation speci�es both employment and wages. The solution lies on the con-

tract curve which connects the points where the �rm iso-pro�t curves are tangent to

the union indi�erence curves. The actual agreement is pinned down by the union's

bargaining power β. Proposition 2 shows that the labor market equilibrium can be

characterized in a similar fashion than in the Individual Bargaining regime.

Proposition 4. When wages are collectively bargained, the labor market admits an

33Our main results also hold in a right to manage setup where unions negotiate only about wages
and �rms have full freedom to set the level of employment. Barth and Zweimüller (1995) study
di�erent wage bargaining scenarios when �rms are heterogeneous with respect to their productivity.

34One could instead consider that the �rm and the union bargain on the steady-state pro�ts, so

that F(l, w;ϕ) =
(

1−δ
r+δ

) [
R (l;ϕ)− wl(ϕ)− c

m(θ)χl(ϕ)
]
. This obviously generates a hold-up problem

where the union does not take into account the initial recruitment costs. Then employment is lower
and wages higher but the main insights are not fundamentally modi�ed.
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equilibrium if and only if b < (σ − 1) /σ. The equilibrium is unique and such that

wages are constant across �rms. The equilibrium wage, w, and vacancy-unemployment

ratio, θ, simultaneously satisfy the following Wage and Labor Demand conditions:

W : w =
β

σ(1− b)

(
θm(θ)

r + s

)
ϕ̃+

β

σ(1− b) ϕ̃ (2.19)

LD: w =

(
1− 1− β

σ

)
ϕ̃− c

m (θ)

(
r + s

1− δ

)
(2.20)

Proof of Proposition 4. The contract curve is given by the points where the �rm iso-

pro�t curves are tangent to the union's indi�erence curves, so that

∂F(l, w;ϕ)/∂l

∂F(l, w;ϕ)/∂w
=

∂U(l, w;ϕ)/∂l

∂U(l, w;ϕ)/∂w
⇒ ∂R(l;ϕ)

∂l
= rU +

(
r + s

1− δ

)
c

m(θ)
. (2.21)

The actual contract solves the following Nash-bargaining problem 35

max
w,l

Ω(w, l;ϕ) ≡ U(l, w;ϕ)βF(l, w;ϕ)1−β . (2.22)

The union and the �rm split the forward looking surplus.36 The �rst order condition with

respect to the wage rate is

w(ϕ, l) = (1− β) rU + β

[
R(l;ϕ)

l
−
(
r + s

1− δ

)
c

m (θ)

]
= rU +

(
β

σ

)
R(l;ϕ)

l
, (2.23)

where the second equality is obtained substituting the Pareto optimality condition (2.21)

and using the identity ∂R(l;ϕ)/∂l =
(
σ−1
σ

)
R(l;ϕ)/l. Equation (2.23) is the Wage curve

under collective bargaining. The Labor Demand curve is given by the �rst order condition

35The setup cost is sunk and so cannot be recovered by the �rm in case of disagreement
with the union. Thus it does not enter the �rm's outside option. If one assume, as in
Melitz (2003), that operating costs are paid in each period, the strategic form of the Nash-
bargaining problem still holds as long as the �rm cannot default on his payment following
a breakdown in the wage negotiation. Notice, however, that when �xed costs are included
in the �rm's threat point, the solution to (2.22) does not lie on the contract curve and so
violates the axiom of Pareto optimality. Hence, our formulation can also be justi�ed on
axiomatic ground.

36Considering instead that disagreement delays production does not fundamentally a�ect
our result.
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of problem (2.22) with respect to the employment level

w (ϕ, l) =

(
1− 1− β

σ

)
R(l;ϕ)

l
−
(
r + s

1− δ

)
c

m (θ)
. (2.24)

Both conditions indicate that wages are identical across �rms since, as explained in the

proof of Proposition 1, R(l;ϕ)/l = pD (ϕ)ϕ = pD (ϕ̃) ϕ̃ = ϕ̃. The employees' outside option

therefore reads

rU(θ) = bw̄ + θm(θ)

(
w − rU
r + s

)
= bw + θm(θ)

(
β

σ(r + s)

)
ϕ̃ , (2.25)

where the last equality follows from (2.23). Combining the three equations above, yields the

expressions in Proposition 3. The existence and uniqueness requirements follow from the

same reasoning than in the proof of Proposition 1.

For the same reasons than before, the Wage curve is increasing in θ while the

Labor Demand curve is decreasing. The bargained wage is equal to the opportunity

cost of employment rU plus a share β of the remaining pro�ts per worker. Due to the

existence of rent-sharing, and in contrast to individual bargaining, the slope of the

Wage curve is increasing in aggregate productivity. Yet, as with individual bargaining,

the wage rate is the same across �rms with di�erent levels of productivity.

The most signi�cant di�erence with the individual bargaining regime is that now

average productivity ϕ̃ also raises the slope of the Wage curve. Yet, as stated in Corol-

lary 5, this additional e�ect on the Wage curve is again unambiguously dominated

by the shift of the Labor Demand curve.

Corollary 5. When wages are collectively bargained, the vacancy-unemployment ratio

θ is increasing in aggregate productivity ϕ̃.

Proof of Corollary 5 . The proof is established in a similar fashion as Corollary 2.

Combining the Labor Demand and Wage curves in Proposition 4 leads to the following
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equilibrium requirement

Ψ (θ; ϕ̃) ≡ ϕ̃
(

β

σ(1− b)

(
θm(θ) + r + s

r + s

)
+
−σ + 1− β

σ

)
+

(
r + s

1− δ

)
c

m (θ)
= 0 .

Di�erentiating Ψ (θ; ϕ̃) with respect to ϕ̃ and θ yields

∂θ

∂ϕ̃
= −∂Ψ (θ; ϕ̃) /∂ϕ̃

∂Ψ (θ; ϕ̃) /∂θ
> 0 .

The inequality sign follows from

∂Ψ (θ; ϕ̃)

∂ϕ̃
=

β

σ(1− b)
θm(θ) + r + s

r + s
+
−σ + 1− β

σ
= − 1

ϕ̃

[(
r + s

1− δ

)
c

m (θ)

]
< 0 , (2.26)

∂Ψ (θ; ϕ̃)

∂θ
=
ϕ̃β [θm′(θ) +m(θ)]

σ(1− b)(r + s)
−
(
r + s

1− δ

)
cm′(θ)

m(θ)2
> 0 . (2.27)

The last equality follows from Ψ(θ; ϕ̃) = 0 and the sign of the inequality holds true due

to the homogeneity of degree one of the matching function. Finally, the LMC is given by

LMCC : M(θ) = (1+n%) (1− u(θ))L

(
1− β
σ

)(
1− δ
1 + r

) ϕ̃(
r+δ
1+r

)
FE

1−G(ϕ∗D) + fD + n%fX

 .

(2.28)

2.8.2 Equilibrium with external economies of scale

Under external economies of scale pD (ϕ)ϕ = pD (ϕ̃) ϕ̃ = M
ν
σ−1 ϕ̃ implies that the Wage and

the Labor Demand curve also depend on the mass of �rms. Thus, labor market tightness,

real wages and input diversity are determined jointly when there are external economies

of scale (ν > 0). Their equilibrium values follow from the Labor Demand, Wage Curve

and Labor Market Clearing conditions, as de�ned in chapters 2.3 and 2.5.1. To clarify the

analysis, we combine the Labor Demand and Wage Curve into one equation that we label

Equilibrium Tightness Condition (ETC). As the LMC, the ETC de�nes a mapping between

input diversity M and labor market tightness θ. We can then combine the LMC and the

ETC for each bargaining environment to pin down the equilibrium values ofM and θ. Index

I denotes individual and C collective bargaining, respectively. Using (2.9) and (2.10) for
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individual, (2.19) and (2.20) for collective bargaining, we obtain

ETCI : MI(θI) =

 c
(1−β)(1−b)(1−δ)

(
(1−b(1−β))(r+s)

m(θI) + βθI

)
ϕ̃
(
σ−1
σ−β

)

σ−1
ν

(2.29)

ETCC : MC(θC) =


(
r+s
1−δ

)
c

m(θC)

ϕ̃
(
σ−1
σ −

β
σ(1−b)

θCm(θC)
r+s − βb

(1−b)σ

)

σ−1
ν

. (2.30)

The ETCs are upward-sloping in each bargaining regime because more input diversity raises

e�ciency and thus compensates the increase in recruitment costs as θ goes up. The LMC

curves also need some adjustment since they depend on the economies of scale parameter ν.

LMCI : MI(θI) =

(1 + n%) (1− u(θI))L

(
1− β
σ − β

)(
1− δ
1 + r

) ϕ̃(
r+δ
1+r

)
FE

1−G(ϕ∗D) + fD + n%fX

 σ−1
σ−1−ν

.

(2.31)

For collective bargaining, the LMC is given by

LMCC : MC(θC) =

(1 + n%) (1− u(θC))L

(
1− β
σ

)(
1− δ
1 + r

) ϕ̃(
r+δ
1+r

)
FE

1−G(ϕ∗D) + fD + n%fX

 σ−1
σ−1−ν

.

(2.32)

Given that the LMC conditions are also increasing, equilibrium existence and uniqueness

are not anymore ensured but can be established imposing empirically reasonable restric-

tions.37

Lemma 2. When ν ≥ 0, equilibrium tightness and input diversity are pinned down by the

system {(2.31), (2.29)} for the case of individual bargaining and by {(2.32), (2.30)} for the
case of collective bargaining. Assume that the aggregate matching function is Cobb-Douglas,

so that m(θ) = m0θ
−α, with m0 > 0 and α ∈ (0, 1). In case of individual bargaining, a su�-

cient condition for existence and uniqueness of an equilibrium with u ∈ (0, 1) is ν/ (σ − 1) <

α. For the collective bargaining scenario, a su�cient condition is ν/ (σ − 1) < min [α, 1
2 ].

Proof of Lemma 2
37As explained in subchapter 2.5.1, when σ < ν + 1, the LMCs conditions are decreasing in θ.

Hence, there always exists a unique equilibrium when this parameter restriction is satis�ed. Yet, we
do not focus on this case because it is neither theoretically realistic nor empirically relevant.
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Individual Bargaining. It is easily seen that, when σ + (1− ν) > 2, both (2.29) and

(2.31) converge to zero as θI goes to zero. When θI goes to in�nity, (2.29) diverges to in�nity

whereas (2.31) converges to

M ≡

L(1 + n%)

(
1− β
σ − β

)(
1− δ
1 + r

) ϕ̃I(
r+δ
1+r

)
FE

1−G(ϕ∗D) + fD + n%fX

 1−σ
1−σ+ν

<∞ .

Hence, the existence of an equilibrium is established if the derivative of (2.29) at θI = 0 is

inferior to that of (2.31). Since

∂MI

∂θI

∣∣∣∣
ETCI

=
σ − 1

ν
K1

(
(1− b(1− β))(r + s) + βθIm(θI)

m(θI)

)σ−1
ν
−1(α(1− b(1− β))(r + s) + βθIm(θI)

θIm(θI)

)
,

with K1 ≡
[
c
(

(1− β)(1− b)(1− δ)ϕ̃
(
σ−1
σ−β

))−1
]σ−1

ν

, the derivative of (2.31) w.r.t. θI

converges to zero as θI goes to zero if and only if: limθI→0 θIm(θI)
σ−1
ν = ∞. With the

Cobb-Douglas speci�cation, this requirement is ful�lled when α > ν
σ−1 . Consider now the

derivative of (2.31) w.r.t. θI

∂MI

∂θI

∣∣∣∣
LMCI

=
σ − 1

σ − 1− νK2

(
θIm(θI)

s+ θIm(θI)

) 1−σ
1−σ+ν−1( (1− α)m(θI)s

(s+ θIm(θI))
2

)
,

where

K2 ≡

L(1 + n%)

(
1− β
σ − β

)(
1− δ
1 + r

) ϕ̃(
r+δ
1+r

)
FE

1−G(ϕ∗D) + fD + n%fX

 1−σ
1−σ+ν

.

Hence it diverges to in�nity as θ goes to zero if and only if: limθ→0 θ
1−σ

1−σ+ν−1m(θ)
1−σ

1−σ+ν =∞.

With the Cobb-Douglas speci�cation, this requirement is ful�lled when α > ν
σ−1 . Hence,

equilibrium existence is established.

The uniqueness of the equilibrium follows from the fact that (2.29) is convex while (2.31)

is concave in θI . Since

∂2MI

∂θ2
I

∣∣∣∣
ETCI

= K1

(
σ − 1

ν

)
[Z1 − Z2] ,
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where

Z1 =

(
σ − 1

ν
− 1

)(
H(r + s)m−1

0 θαI + βθI
)σ−1

ν
−2 (

αH(r + s)m−1
0 θα−1

I + β
)2
, (2.33)

Z2 = (1− α)
(
H(r + s)m−1

0 θαI + βθI
)σ−1

ν
−1
αH(r + s)m−1

0 θα−2
I (2.34)

and H = (1− b(1− β)). The second derivative of (2.29) is positive when

Z1 > Z2 ⇔
(
σ − 1

ν
− 1

)(
αH(r + s)m−1

0 θα−1
I + β

)2
> (1−α)

(
H(r + s)m−1

0 θα + βθI
)
αH(r+s)m−1

0 θα−2
I .

But the term on the left-hand side of the inequality can be lower-bounded as follows

(
σ − 1

ν
− 1

)(
αH(r + s)m−1

0 θα−1
I + β

)2
>

(
σ − 1

ν
− 1

)
α2
(
H(r + s)m−1

0 θα−1
I + β

)2
>

(
σ − 1

ν
− 1

)
αH

(
(r + s)m−1

0 θαI + βθI
)
αH(r + s)m−1

0 θα−2
I .

Thus (2.29) is convex when
(
σ−1
ν − 1

)
α > 1−α⇔ α > ν

σ−1 . Similarly di�erentiating twice

(2.31) w.r.t. θI yields

∂2MI

∂θ2
I

∣∣∣∣
LMCI

=
K2

(1−σ)(1−α)
1−σ+ν s(

s+m0θ
1−α
I

)2( 1−σ
1−σ+ν+1)

[Z3 − Z4] ,

where

Z3 =

(
(1− σ)(1− α)

1− σ + ν
− 1

)
m

1−σ
1−σ+ν
0 θ

(1−σ)(1−α)
1−σ+ν −2

I

(
s+m0θ

1−α
I

) 1−σ
1−σ+ν+1

, (2.35)

Z4 =

(
1− σ

1− σ + ν
+ 1

)
(1− α)m

1−σ
1−σ+ν+1

0 θ
(1−σ)(1−α)

1−σ+ν −α−1

I

(
s+m0θ

1−α
I

) 1−σ
1−σ+ν , (2.36)

which is negative when (1−σ)(1−α)
1−σ+ν < 1⇔ α > ν

σ−1 .

Collective Bargaining. The ETCC is well de�ned (i.e., the equilibrium mass of �rms

is real-valued) only if

σ − 1

σ
− βb

σ(1− b) >
β

σ(1− b)
θCm(θC)

r + s
(2.37)
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Hence, there exists a unique Υ > 1 for which

σ − 1

σ
− βb

σ(1− b) = Υ
β

σ(1− b)
θCm(θC)

r + s
. (2.38)

Using (2.38), a su�cient condition for the strict convexity of ETCC can be stated.

It is easily seen that (2.31) and (2.29) converge to zero as θ goes to zero. When θ goes to

the upper bound θ̄C , (2.30) diverges to in�nity whereas (2.32) converges to some M̄C <∞.

Under collective bargaining the �rst derivative of the ETCC with respect to θC is

∂MC

∂θC

∣∣∣∣
ETCC

=
σ − 1

ν

[(
r+s
1−δ

)
c
m0

]σ−1
ν

(Z5 + Z6)

ϕ̃
σ−1
ν

(
σ−1
σ −

βb
σ(1−b) −

β
σ(1−b)

m0θ
1−α
C

r+s

)σ−1
ν

+1

where

Z5 =

{
α

[(
σ − 1

σ
− βb

σ(1− b)

)
θ
ασ−1

ν
−1

C − β

σ(1− b)
m0

r + s
θ
α(σ−1

ν
−1)

C

]}
,

Z6 =

{
(1− α)

β

σ(1− b)
m0

r + s
θ
α(σ−1

ν
−1)

C

}
,

which converges to zero when θ goes to zero if α > ν
σ−1 . The slope of LMCC in θC depends

on the same conditions than LMCI . The LMCC is strictly concave (the proof is identical

to the case of individual bargaining). The strict convexity of ETCC requires

∂2MC

∂θ2
C

∣∣∣∣
ETCC

=
σ − 1

ν

1

ϕ̃
σ−1
ν

[(
1+r
1−δ

)
c
m0

]σ−1
ν {(Z ′5 + Z ′6)Z7 − (Z5 + Z6)Z ′7}

Z2
7

> 0(2.39)

where Z7 =
(
σ−1
σ −

βb
σ(1−b) −

β
σ(1−b)

m0θ
1−α
C

r+s

)σ−1
ν

+1

and

Z ′5 =

{
α

[(
α
σ − 1

ν
− 1

)(
σ − 1

σ
− βb

σ(1− b)

)
θ
ασ−1

ν
−2

C −
(
α

(
σ − 1

ν
− 1

))
β

σ(1− b)
m0

r + s
θ
α(σ−1

ν
−1)−1

C

]}
,

Z ′6 =

{
(1− α)α

(
σ − 1

ν
− 1

)
β

σ(1− b)
m0

r + s
θ
α(σ−1

ν
−1)−1

C

}
,

Z ′7 = −(1− α)

(
σ − 1

ν
+ 1

)(
σ − 1

σ
− βb

σ(1− b) −
β

σ(1− b)
m0θ

1−α
C

r + s

)σ−1
ν (

β

σ(1− b)
m0θ

−α
C

r + s

)
.
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The second derivative is positive when Z ′5 + Z ′6 is positive which holds true if

α

(
α
σ − 1

ν
− 1

)(
σ − 1

σ
− bβ

σ(1− b)

)
θ
ασ−1

ν
−1

C + (1− 2α)

(
α

(
σ − 1

ν
− 1

))
β

σ(1− b)
m0

r + s
θ
α(σ−1

ν
−1)

C > 0 .

while α > ν
σ−1 and σ > 2. This condition can be lower bounded using (2.38). Thus we know

that the second derivative is positive as long as the following condition holds

α

(
α
σ − 1

ν
− 1

)
Υ + (1− 2α)

(
α

(
σ − 1

ν
− 1

))
> 0 (2.40)

Let Υ → 1, then (σ − 1)/ν > 2 secures that the the second derivative is positive. Hence,

the equilibrium is unique if ν
σ−1 < min [α, 1

2 ].

To see this, assume that Υ is very close to unity. For Υ = 1 and α = 1 (2.40) would hold

as an equality which is the most extreme scenario. For all Υ > 1 (required condition for

(2.38) to hold) (2.40) is satis�ed. For α < 1 the requirement (σ − 1)/ν > 2 is su�cient for

the strong inequality. It is also easy to show that the inequality holds for all 0 < α ≤ 1/2

as long as α > ν
σ−1 .

38

Figure 2.4 shows the equilibrium conditions when wages are bargained at the individual

level. Under the parameter restrictions presented in Lemma 2, both the ETC and the LMC

start at the origin. The ETC is strictly convex while the LMC is strictly concave over the

relevant parameter ranges. The LMC converges to some upper bound on input diversity

M̄ while the ETC diverges. The collective bargaining case looks almost identical.39 Hence,

the existence of a unique equilibrium (point E) is guaranteed. As ν → 0, the ETC locus

converges towards a vertical line, whose position is pinned down by average productivity ϕ̃

and labor market variables.40

The parameter restriction stated in Lemma 2 requires that the strength of the external

scale e�ect is su�ciently low when compared to the elasticity of the matching function α.

38The last inequality also makes sure that α = 0 is ruled out.
39The only di�erence is that the ETCC locus asymptotes toward some tightness θ̄ > 0 implicitly

determined by β
σ(1−b)

θ̄m(θ̄)
r+s = σ−1

σ −
βb

σ(1−b) > 0.
40When the �ow-value of non market activity is not indexed to aggregate productivity but instead

equal to an exogenous constant, the ETC locus has a positive intercept on the vertical axis. As
can easily be seen from Figure 2.4, this implies that the model admits at least two equilibria or
none. This explains why we have assumed from the outset that non market activity yields revenues
proportional to Φ. Janiak (2006) considers instead that they are purely exogenous and so, in order
to circumvent the multiplicity issue, focuses on cases where σ < ν + 1. This is also why he �nds a
positive relationship between variable trade costs and employment.
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Figure 2.4: Determination of input diversity and labor market tightness in general
equilibrium with ν > 0.

Empirically, sectoral estimates of ν and α cluster around 0.5,41 hence σ would need to be

above 2. This requirement does not seem implausible empirically.

Only if ν > 0 do changes in labor market parameters a�ect aggregate productivity Φ.

Average productivity of input producers, however, remains unchanged, as Lemma 1 still

applies. Hence, labor market institutions matter for aggregate productivity only through

their e�ect on input diversity. Inspection of the equilibrium conditions reveals that higher

levels of b or c rotate the ETC loci upwards, while they do not a�ect the LMC curves.

In both bargaining regimes, those changes lower labor market tightness, real wages, and

increase unemployment. In contrast, an improvement in the matching e�ciency m0 a�ects

the ETC and the LMC curves. The LMC loci rotate upwards, while the ETC curves move

in opposite direction: equilibrium tightness unambiguously increases, leading to higher real

wages and lower unemployment.

To sum up, labor market parameters have a qualitatively similar impact on unemploy-

ment than in the standard Pissarides (2000) model with homogeneous �rms and perfect

competition on product markets. Notice also that economies of scale generate a negative

relationship between the external size of the economy, L, and the rate of unemployment.

Given that such a correlation is not substantiated by the data, the model suggests that the

marginal scale e�ect has to be small, either because of a low value of ν or a very high degree

of input diversity.

41See Ardelean (2007) for estimates of the external scale e�ect and Petrongolo and Pissarides
(2001) for estimates of the matching function parameters.
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Trade liberalization and unemployment with external economies of scale

We are now able to characterize the e�ect of trade liberalization on labor market outcomes

when the production function exhibits external economies of scale. This is done in the next

proposition, which � as Proposition 3 � falls in two parts. Part (i) provides a su�cient

condition for some trade liberalization scenarios to improve labor market outcomes.42 Part

(ii) assumes that the productivity distribution is Pareto and provides necessary and su�cient

conditions.

Proposition 6. Assume that there are external economies of scale (ν > 0) and that the

existence and uniqueness condition in Lemma 2 is satis�ed.

(i) If fX ≥ fD a reduction of variable trade costs τ or an increase in the number of trading

partners n lead to a fall in the equilibrium rate of unemployment and a rise in the real wage,

regardless of whether wages are bargained individually or collectively. A fall in �xed foreign

distribution costs has an ambiguous e�ect on labor market outcomes.

(ii) Let �rms draw their productivities from a Pareto distribution. Then, regardless of the

wage bargaining regime, the equilibrium rate of unemployment falls and the real wage rises

(a) due to a reduction in τ or an increase in n if and only if σ−1
(1−ν)γ

(
1 + nτ−γ(fD/fX)

γ
σ−1

)
≥

fD
fX
− 1,

(b) due to a reduction in fX if and only if γ2(1−ν)
(σ−1)((σ−1)−νγ) ≥

fX
fX−fD

[
1 + nτ−γ

(
fD
fX

) γ
σ−1

]
.

Proof of Proposition 6(i) Interacting equations (2.29) and (2.31), and the proof in

Lemma 2 that (2.29) intersects (2.31) from below, it can be seen that

sign

{
∂θ

∂n

}
= sign


∂

[
ϕ̃

(σ−1)2

(σ−1−ν)ν (1 + n%)
1−σ

1−σ+ν
[(

r+δ
1+r

)
FE/fD

1−G(ϕ∗D) + 1 + n%(fX/fD)
] σ−1

1−σ+ν
]

∂n

 .

According to the de�nition of ϕ̃ in (2.47), the term on the right-hand side reads

ϕ̃
(σ−1)2

(σ−1−ν)ν

 1 + n%(
r+δ
1+r

)
FE/fD

1−G(ϕ∗D) + 1 + n%(fX/fD)

 1−σ
1−σ+ν

= ϕ∗D
λ1


(
r+δ
1+r

)
FE/fD

1−G(ϕ∗D) + 1 + n%(fX/fD)

1 + n%

λ2

,

(2.41)

42Baldwin and Forslid (2006) provide conditions for di�erent globalization scenarios to improve
average productivity in a Melitz model with ν = 1 and ϕ following the Pareto distribution.
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where

λ1 =
(σ − 1)2

ν(σ − 1− ν)
> 0 and λ2 =

(1− ν) (σ − 1)

ν(σ − 1− ν)
> 0 .

We know from Melitz (2003) that ϕ∗D is increasing in n. Hence, the number of trading

partners unambiguously raises the vacancy-unemployment ratio when fx > fD. As before,

a similar prediction can be derived for τ noticing that ∂%/∂τ < 0, whereas the e�ect of fX

is a priori ambiguous.

Proof of Proposition 6(ii) When �rms draw their productivities from a Pareto distri-

bution, we can use (2.49) to substitute ϕ∗D in condition (2.41). Since % can be replaced by

τ−γ(fD/fX)
γ
σ−1 , we obtain

sign

{
∂θ

∂n

}
= sign


∂

[(
1 + nτ−γ(fD/fX)

γ
σ−1

)−λ2 (
1 + nτ−γ(fD/fX)

γ−σ+1
σ−1

)λ2+λ1/γ
]

∂n

 .

Di�erentiating this expression with respect to n shows that

∂θ

∂n
≥ 0⇔

(
σ − 1

γ (1− ν)

)(
1 + nτ−γ(fD/fX)

γ
σ−1

)
≥ fD
fX
− 1 .

Obviously, this condition is always satis�ed when (1− ν) = 0, as in Melitz (2003). A similar

result follows for τ . An increase in foreign beachhead costs leads to a decreasing average

productivity if the following requirement is ful�lled

∂θ

∂fX
≤ 0⇔ γ2(1− ν)

(σ − 1) ((σ − 1)− νγ)
≥ fX
fX − fD

[
1 + nτ−γ

(
fD
fX

) γ
σ−1

]

Proposition 6 generalizes Proposition 3 to cases with external economies of scale, as long

as the additional parameter restriction ensuring existence and uniqueness of the equilibrium

is satis�ed. As discussed before, the requirements in Proposition 6 are largely satis�ed by

empirically reasonable parameter values. Accordingly, our theoretical analysis leads us to

the conclusion that trade openness is likely to have a bene�cial impact on labor market

outcomes.

Figure 4 illustrates our �ndings: when ϕ̃ goes up, the ETC locus rotates downwards;
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the e�ect on the LMC curve, however, depends on parameters. Nevertheless, even when the

LMC locus rotates down, the net e�ect on θ is positive in both wage bargaining scenarios.

The e�ect on input diversity, in contrast, remains ambiguous.

Part (ii) of Proposition 6 derives su�cient and necessary conditions under the Pareto

assumption. Inspection of condition (a) shows that the higher external economies of scale

are, the more likely it is that labor market outcomes are improved by a reduction in export

tari�s or an increase in the number of trading partners. Accordingly, when economies of scale

are maximal (ν = 1), as in Melitz (2003), condition (a) is always satis�ed. The in�uence of

ν is rather intuitive: trade raises not only productivity at the factory gate but also input

diversity and this second e�ect is obviously more bene�cial when economies of scales are

strong.

2.9 Proofs

Proof of Proposition 1. To solve the surplus-splitting rule (2.8), notice that the opti-

mality condition (2.5) does not vary with the level of the control variable v. Hence, the

optimal �rm size remains constant through time, so that l = l′. This condition and the

envelope theorem enable us to rewrite (2.6) as

∂J (l, ϕ)

∂l
=

(
1

r + s

)[
∂R(l;ϕ)

∂l
− w (l, ϕ)− ∂w (l, ϕ)

∂l
l

]
.

Reinserting this expression together with E (ϕ)−U = (w (l, ϕ)−rU)/(r+s) into (2.8) yields

w (l, ϕ) = β
∂R(l;ϕ)

∂l
+ (1− β)rU − β∂w (l, ϕ)

∂l
l (2.42)

= β

(
σ − 1

σ

)[
Y

M (1−ν)

(
1 + I(ϕ)nτ1−σ)]1/σ

ϕ
σ−1
σ l−

1
σ + (1− β)rU − β∂w (l, ϕ)

∂l
l .

Equation (2.42) is a linear di�erential equation in l. One can verify by direct substitution43

that

w (l, ϕ) = (1− β)rU + β

(
σ

σ − β

)
∂R(l;ϕ)

∂l
(2.43)

43See Bertola and Garibaldi (1994) or Ebell and Haefke (2009) for a detailed solution of a
similar ODE by the method of variation of parameters.
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solves (2.42). Equation (2.43) is the counterpart of the Wage curve in the standard search-

matching model. The Labor Demand curve is derived reinserting the demand function (2.2)

into (2.43) and di�erentiating the resulting equation with respect to l

∂w (l, ϕ)

∂l
l = − 1

σ

[
β

(
σ

σ − β

)
∂R(l;ϕ)

∂l

]
.

This expression allows us to substitute (∂w (l, ϕ) /∂l) l in (2.7) to obtain

w (l, ϕ) =

(
σ

σ − β

)
∂R(l;ϕ)

∂l
−
(
r + s

1− δ

)
c

m (θ)
. (2.44)

Finally, we express the Wage Curve as a function of θ by reinserting (2.43) into (2.44)

w (l, ϕ) = rU +

(
β

1− β

)(
r + s

1− δ

)
c

m(θ)
. (2.45)

It follows that wages are identical across �rms. Thus the workers' outside option reads

rU(θ) = bw̄ + θm(θ)

(
w − rU
r + s

)
= bw +

β

1− β

(
cθ

1− δ

)
,

where (2.45) is used to drop the dependence of w on l and ϕ. The Wage curve in Proposition

1 follows after reinserting the expression of U into (2.45). To simplify the Labor Demand

curve, consider �rst a �rm that does not export, so that I(ϕ) = 0. In this case, it is easily seen

that the iso-elastic demand (2.2) implies ∂R(l;ϕ)/∂l = pD(l;ϕ)ϕ (σ − 1) /σ. This equality

also holds true for exporting �rms because they are facing the same domestic demand than

non-exporting �rms and that marginal revenues are equalized across markets. To see this

formally, notice that

∂R(l;ϕ)

∂l
=

(
σ − 1

σ

)[
Y

M (1−ν)

(
1 + nτ1−σ)]1/σ

ϕq(l;ϕ)−
1
σ

=

(
σ − 1

σ

)(
Y

M (1−ν)

)1/σ

qD(l;ϕ)−
1
σ ϕ =

(
σ − 1

σ

)
pD(l;ϕ)ϕ , when I(ϕ) = 1.

The second equality holds true because output is optimally allocated across markets when

qX = qDτ
1−σ. Equation (2.44) therefore implies that pD (ϕ)ϕ = pD (ϕ̃) ϕ̃ = ϕ̃, where the

last equality follows from the de�nition of ϕ̃. These simpli�cations lead to the Job Creation

condition reported in Proposition 1.
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The uniqueness of the equilibrium is ensured since the Wage curve is increasing in θ

and the Labor Demand curve decreasing. Existence follows from the same reason since the

intercept of the Wage curve is smaller than that of the Labor Demand curve, which yields

the condition stated in Proposition 1.

Proof of Corollary 2. Combining the Labor Demand and Wage curves in Proposition 1

leads to the following equilibrium requirement

Ψ (θ; ϕ̃) ≡ ϕ̃
(
−σ − 1

σ − β

)
+

c

(1− β)(1− b)

(
(1− b(1− β))(r + s)

m(θ)(1− δ) +
βθ

1− δ

)
= 0 .

Di�erentiating Ψ (θ; Φ) with respect to ϕ̃ and θ yields

∂θ

∂ϕ̃
= −∂Ψ (θ; ϕ̃) /∂ϕ̃

∂Ψ (θ; ϕ̃) /∂θ
= −

− σ−1
σ−β

c
(1−β)(1−b)

(
− (1−b(1−β))(r+s)

1−δ
m′(θ)
m(θ)2

+ β
1−δ

) > 0 .

Proof of Lemma 1. The Lemma follows from the two equilibrium conditions (2.15) and

(2.16). Yet, we still have to establish that the relationship between ϕ∗D and ϕ∗X does not

depend on θ. From the de�nition of the cuto� productivity in equation (2.13) we know that

πX (ϕ∗X)+fX−
(
r + δ

1− δ

)
c

m (θ)
lX (ϕ∗X) = τ1−σ

[
πD (ϕ∗X) + fD −

(
r + δ

1− δ

)
c

m (θ)
lD (ϕ∗X)

]
=

(
r + δ

1− δ

)
fX .

But we also know that employment levels are log-linear functions of ϕ, so that

πD (ϕ∗X) + fD −
(
r + δ

1− δ

)
c

m (θ)
lD (ϕ∗X) =

(
ϕ∗X
ϕ∗D

)σ−1 [
πD (ϕ∗D) + fD −

(
r + δ

1− δ

)
c

m (θ)
lD (ϕ∗D)

]
=

(
ϕ∗X
ϕ∗D

)σ−1(r + δ

1− δ

)
fD ,

where the last equality follows from the de�nition of ϕ∗D. Combining the two relations above,

yields the same relationship than in Melitz (2003): ϕ∗X = τϕ∗D (fX/fD)
1

σ−1 . This equation

allows us to use (2.16) to pin down ϕ∗D. We can then use (2.12) to express ϕ̃k as a function

of ϕ∗k, for k ∈ {D,X}.

Equilibrium mass of �rms. We use the labor market clearing condition to derive the

equilibrium mass of �rms when wages are bargained at the individual level. The average
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levels of employment follow from the requirement that the pro�ts of ϕ∗D-�rms be zero

li(ϕ
∗
i )

[
(ϕ̃− w)

1− δ
r + δ

− c

m (θ)

r + s

r + δ

]
= fi

(
1 + r

r + δ

)
, for i ∈ {D,X}, (2.46)

and the log-linear relation between �rm sizes: li(ϕ̃) = (ϕ̃i/ϕ
∗
i )
σ−1 li(ϕ

∗
i ), for i ∈ {D;X}.

Reinserting the Labor Demand curve yields

li(ϕ̃i) =

(
ϕ̃i
ϕ∗i

)σ−1(1 + r

1− δ

)(
σ − β
1− β

)
fi
ϕ̃
, for i ∈ {D,X} .

Accordingly, equation (2.18) is equivalent to

MD = L

(
θm(θ)

s+ θm(θ)

)(
1− β
σ − β

)(
1− δ
1 + r

)[(
ϕ̃D
ϕ∗D

)σ−1(fD
ϕ̃

)
+ n%

(
ϕ̃X
ϕ∗X

)σ−1(fX
ϕ̃

)]−1

,

Using the Free Entry condition (2.16), we can rearrange this expression as follows

MD = ϕ̃L

(
θm(θ)

s+ θm(θ)

)(
1− β
σ − β

)(
1− δ
1 + r

)[(
r + δ

1 + r

)
FE

1−G(ϕ∗D)
+ fD + n%fX

]−1

.

In order to get the �nal solution for the number of available varieties, one has to take

MI = (1 + n%)MD into consideration, so that

M = (1 + n%)ϕ̃L

(
θm(θ)

s+ θm(θ)

)(
1− β
σ − β

)(
1− δ
1 + r

)[(
r + δ

1 + r

)
FE

1−G(ϕ∗D)
+ fD + n%fX

]−1

= (1 + n%)L

(
θm(θ)

s+ θm(θ)

)(
1− β
σ − β

)(
1− δ
1 + r

) ϕ̃(
r+δ
1+r

)
FE

1−G(ϕ∗D) + fD + n%fX

 .

Proof of Proposition 3(i). The de�nition of ϕ̃ in equation (2.11) and the equilibrium

condition (2.16) imply that

ϕ̃ = ϕ∗D

{
1

1 + n%

[(
ϕ̃D
ϕ∗D

)σ−1

+ n%
fX
fD

(
ϕ̃X
ϕ∗X

)σ−1
]} 1

σ−1

= ϕ∗D

 FE/fD
1−G(ϕ∗D)

(
1+r
r+δ

)
+ 1 + n%fXfD

1 + n%


1

σ−1

.

(2.47)

As explained in Melitz, trade liberalization always raises ϕ∗D as it shifts up the Zero Cuto�

Pro�t condition but leaves the Free Entry condition unchanged. Hence ∂

(
1+n%

fX
fD

1+n%

)
/∂n ≥

56



0⇒ ∂ϕ̃/∂n ≥ 0, which obviously holds true when fX ≥ fD. A similar result can be derived

for τ noticing that ∂%/∂τ < 0. On the other hand, fX has two opposite e�ects: it reduces

the share of exporting �rms % and it increases the ratio {fX/fD}. Thus, even when fX > fD,

the e�ect of fX is a priori ambiguous. The e�ect of trade liberalization on unemployment

stated in Proposition 3(i) immediately follows from Corollaries 2 and 5. Given that the

Wage curve is increasing in θ, it also follows that real wages are increasing in n and τ .

Proof of Proposition 3(ii). Because there does not exist a general closed-form solution

for ϕ∗D, we have to impose a particular functional form on g(ϕ) in order to derive necessary

conditions which are functions of the exogenous parameters. We follow the common practice

in the literature by considering that g(ϕ) is Pareto, so that g(ϕ) = γ
ϕ

(
ϕ̄
ϕ

)γ
. Since the

absolute value of ϕ is meaningless in our model, we can normalize ϕ̄ to one without loss of

generality. Then it holds true that

ϕ̃D =

(
γ

1− σ + γ

) 1
σ−1

ϕ∗D and ϕ̃X =

(
γ

1− σ + γ

) 1
σ−1

ϕ∗X ,

and ϕ̃ can be decomposed as follows

ϕ̃ =

[
1

1 + n%

(
ϕ̃σ−1
D + n%τ1−σϕ̃σ−1

X

)] 1
σ−1

=

(
γ

1− σ + γ

) 1
σ−1

ϕ∗D

1 + n%
(
fX
fD

)
1 + n%


1

σ−1

.

(2.48)

We can now use the equilibrium condition (2.16) to express ϕ∗D as a function of the param-

eters

ϕ∗D =

[(
1

FE

)(
1 + r

r + δ

){
fD

[(
ϕ̃D
ϕ∗D

)σ−1

− 1

]
+ n%fX

[(
ϕ̃X
ϕ∗X

)σ−1

− 1

]}] 1
γ

=

[(
fD
FE

)(
1 + r

r + δ

)(
γ

1− σ + γ
− 1

)(
1 + n%

(
fX
fD

))] 1
γ

. (2.49)

Reinserting this expression into (2.48) and using the fact that % = τ−γ(fD/fX)
γ
σ−1 , we

�nally obtain

ϕ̃ = K0

(
1 + nτ−γ(fD/fX)

γ−σ+1
σ−1

) 1
σ−1

+ 1
γ
(

1 + nτ−γ(fD/fX)
γ
σ−1

)− 1
σ−1

, (2.50)
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where

K0 ≡
(

γ

1− σ + γ

) 1
σ−1

[(
fD
FE

)(
1 + r

r + δ

)(
σ − 1

1− σ + γ

)] 1
γ

.

Di�erentiating this expression with respect to n shows that

∂ϕ̃

∂n
≥ 0⇔ σ − 1

γ

(
1 + nτ−γ(fD/fX)

γ
σ−1

)
≥ fD
fX
− 1 .

Since fXτ
σ−1 > fD, it is easily seen that: σ−1

γ (1 + n) ≤ fD
fX
− 1 ⇒ ∂ϕ̃/∂n < 0. This

establishes that the necessary condition above can be violated. The e�ects of τ is easily

derived following similar steps. Regarding the comparative static with respect to fX , we

have
∂ϕ̃

∂fX
≤ 0⇔

(
γ

σ − 1

)2

≥ fX
fX − fD

[
1 + nτ−γ

(
fX
fD

)− γ
σ−1

]
.

Clearly, that inequality can hold only if fX > fD. The impact on employment and real

wages is obtained from the same reasoning than in the proof of Proposition 3 (i).
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Chapter 3

Trade and Unemployment: Empirics1

3.1 Introduction

Building on the theory presented in Chapter 2 we use macroeconomic data from the OECD

to test the main predictions in this chapter. Again, the question we ask is: Does exposure

to international trade create or destroy jobs? In the short run, trade liberalization increases

job turnover as workers are reallocated from shrinking to expanding sectors.2 Empirical

evidence suggests that those adjustments temporarily raise frictional unemployment at the

aggregate level, as documented by Tre�er (2004) for the case of NAFTA. On the other hand,

the long run e�ect of trade liberalization on the equilibrium rate of unemployment is less

clear.3

A burgeoning literature introduces labor market imperfections into workhorse models of

international trade. Most papers conclude that trade openness matters for the equilibrium

rate of unemployment; however, the sign of the relationship di�ers across papers. Blanchard

(2006) talks about an �overabundance of theories� of wage setting and unemployment. In-

1This Chapter is based on Felbermayr, Prat, and Schmerer (2011b). The article is published
in the European Economic Review. The concept for the paper was developed jointly, writing was
shared equally, and the empirical analysis was carried out by the author of this thesis.

2See Bernard, Redding and Schott (2007) for recent evidence.
3Paul Krugman (1993) famously argues that �... the level of employment is a macroeconomic

issue, depending in the short run on aggregate demand and depending in the long run on the natu-

ral rate of unemployment, with microeconomic policies like tari�s having little net e�ect.� However,
theoretical considerations, as well as empirical evidence suggest that at least some microeconomic
policies�such as product market regulation�do a�ect the structural rate of unemployment; see Blan-
chard and Giavazzi (2003) for the theoretical argument and Bassanini and Duval (2006, 2009) for a
survey of the empirics.
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teracted with di�erent explanations for international trade (comparative advantage versus

product di�erentiation models), the number of possible theoretical frameworks is large and

already discussed in the introduction.

The state of the theoretical literature therefore suggests turning towards an empirical

assessment. As stated by Davidson and Matusz (2004), whether trade a�ects the level of

equilibrium unemployment is �primarily an empirical issue �. Yet, �there is very little em-

pirical work on the aggregate employment e�ects of trade policies �. We attempt to shed

some light on this question. Rather than testing a speci�c theoretical model, it presents

some robust facts about the relationship between the rate of unemployment and openness in

cross-sections of countries. There are two important challenges on the way. First, published

data on unemployment rates are notoriously unreliable, with measurement bias systemat-

ically related to determinants of unemployment. Moreover, �good data �on labor market

regulation is available only for a few countries. Second, the incentive for politicians to erect

trade barriers as a response to unemployment shocks, may introduce a negative spurious

correlation between unemployment and openness. If the timing of trade liberalization and

labor market reform coincide, domestic demand shocks will concurrently reduce unemploy-

ment and increase imports.

We tackle the data quality problem by focusing on two di�erent samples. We start

with a high-quality data set of 20 rich OECD countries, provided by Bassanini and Duval

(2006, 2009). Great e�orts have been made at the OECD to construct unemployment

rates and indicators of various labor market institutions with meaningful time and cross-

sectional variance. In a second step, we use a lower-quality cross-section of countries, for

which we average yearly unemployment rates from various data sets such as provided by

the World Bank, the International Labor Organization, the International Monetary Fund,

or the CIA and draw on labor market variables provided by Botero et al. (2004). To achieve

unbiased estimates, we do our best to purge the data from business cycle e�ects and we

use a comprehensive set of variables to control for labor market institutions. To address

simultaneity bias in the OECD panel, we use various GMM-based techniques and exploit

the time dimension of the data to construct instruments. In the cross-section, we use the

geographical component of trade openness as an instrument.

Across di�erent econometric models, di�erent speci�cations, and di�erent data sources,

we are able to �esh out an important and robust result: the structural rate of unemployment
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is a non-increasing function of openness to trade. In the largest share of our regressions,

higher trade openness actually decreases unemployment. In some exercises, it is irrelevant

but never turns out to be positively correlated with unemployment. We �nd the following

additional results. (i) There is no evidence that the e�ect of openness on unemployment

is biased upwards due to endogeneity. Quite to the contrary, we �nd that OLS yields a

negative bias, which signals that attenuation bias due to non-systematic measurement error

in the openness measure (which biases results to zero) dwarves the endogeneity bias. (ii) It is

important to adjust the openness measures for di�erences in the relative prices of non-traded

goods, as suggested by Alcalá and Ciccone (2004) in the context of cross-country growth

regressions. In particular, the unadjusted openness measure tends to exaggerate the e�ect of

openness on unemployment.4 (iii)It appears that the reduction in aggregate unemployment

is primarily due to lower unemployment of high-skilled workers.

Related literature. Apart from the theoretical literature discussed above, our exercise

is closely related to two important strands of empirical research. First, labor economists

have long estimated cross-country unemployment regressions, usually based on panel data

for a restricted sample of rich OECD countries. Following Blanchard and Wolfers' (2000)

seminal paper, the literature is mainly concerned with the explanatory power of labor market

institutions and macroeconomic shocks. Nickell et al. (2005) provide a recent example of this

approach, whereas Bassanini and Duval (2006) present a comprehensive survey. The terms

�international trade�, �openness� or �globalization� do not appear in their comprehensive

130 pages study. Hence, it appears to us that the role of international trade in cross-

country regressions has not yet been thoroughly addressed.5 To connect our results with

previous research, we closely follow the received methodology since we use similar data,

econometric techniques and speci�cations. To the best of our knowledge, our work is the

�rst to systematically assess the role of trade openness for unemployment within the context

4Note that this issue is of much less concern in our panel analysis, where we can e�ectively control
for the time-invariant component of cross-country variation in relative prices.

5Scarpetta (1996) uses an index measuring the pervasiveness of trade restrictions to proxy the
intensity of competition. One also should add that many papers interact terms-of-trade shocks with
labor market variables. However, they do not use the level of openness as an independent covariate.
Boulhol (2008) interacts trade openness with labor market institutions, but does not address the
endogeneity problem.
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of standard cross-country unemployment regressions for OECD countries.6 Surprisingly

enough, the in�uence of trade turns out to be much more robust than that of many labor

market institutions.

We also incorporate insights from the large empirical literature about the e�ect of trade

openness on per capita income. Frankel and Romer (1999) have proposed an instrumentation

strategy based on geography which is, as a matter of fact, applicable only in cross-sections.

The consensus is that the positive e�ect of openness on per capita income is not robust to

seemingly unrelated geographical controls, such as the distance to equator.7 Their paper

has triggered a debate on the relative importance of trade, institutions, and the common

underlying exogenous driver, geography. Prolonging this line of investigation, a recent paper

by Dutt et al. (2009) test speci�c implications of the Davidson and Matusz (1999) model

using cross-country regressions and a geography-based instrument. Although their sample,

data sources and methodology are di�erent, their results are qualitatively in line with ours.

Interestingly, our own IV estimates, much inspired by the approach of Alcalá and Cicone

(2004), suggest a negative relationship between openness and unemployment that is robust

to inclusion of variables such as distance to equator or general institutional controls.

Structure of the chapter. In chapter 3.2 we provide a brief �rst glance at the data.

We identify two key concerns about data quality and endogeneity bias. This motivates

chapter 3.3, where we sketch the empirical strategy for our di�erent data sets. Chapter 3.4

contains our core results on the trade-unemployment relation. We provide evidence for a

high-quality OECD panel with relatively narrow country coverage, a larger cross-section of

countries, and a short-panel with a greater number of countries. We contrast import and

export openness, and compare the real measure proposed by Alcalá and Ciccone (2004) to

the traditional one used, e.g., in Frankel and Romer (1999). Chapter 3.5 presents additional

results on the channels through which openness a�ects labor markets and on interactions

between labor market institutions, the capital-labor ratio, and trade. It also discusses a

large number of robustness checks with the details relegated to a supplement paper. Finally,

chapter 3.6 concludes.

6The report of the European Economic Advisory Group at CESifo (2008) also includes some
cross-country regressions of unemployment rates on openness, but does not attempt to sort out
correlation from causality.

7See, for example, Rodriguez and Rodrik, 2000.
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3.2 A descriptive look at the data

As a �rst step, this Chapter discusses the data that we use in our empirical exercise: unem-

ployment rates and di�erent measures of openness to international trade. It also provides a

�rst heuristic look at the unemployment-openness relationship. A detailed discussion of the

data is contained in the last chapter.

3.2.1 Data sources and variables

Unemployment rates

International institutions such as the OECD, the World Bank or the International Labor

Organization (ILO) provide harmonized aggregate unemployment rates that are calculated

following the same conventions. Across di�erent international institutions, these rules can

di�er. For example, the rates published by the OECD or the World Bank rely on national

administrative sources, while the ILO data is based on labour market surveys. The former

strategy presupposes the cooperation of national statistical agencies; the latter is probably

better suited to developing countries. Country coverage is always an issue: While the

World Bank has 185 members, in the year 2000 it reports unemployment rates only for 93

of them. The ILO data exhibits an even lower degree of country coverage (86 countries).

Skill-speci�c unemployment rates are from the World Bank (WDI data base), but time and

country coverage is fairly poor.

In all cases the accuracy of the published rates depends on the quality of the data

delivered by the institutions' member states. Data quality is only a minor issue for the

20 rich OECD countries, but appears to be highly problematic for the rest of the world.8

The correlation between unemployment rates from these di�erent data sets is strikingly low

within the group of low-income, low-openness countries, which suggests that data quality

systematically depends on country characteristics. Such non-random measurement error in

our dependent variable (the rate of unemployment) will tend to bias the absolute value of

the estimated e�ect of openness upwards.

8In its statistical factbook, the CIA publishes yearly estimates of unemployment rates for a larger
sample of countries (as of 2000, there is data for 160 countries). The CIA makes use of all publicly
available information plus the insider information of its employees. How exactly the CIA experts
obtain these estimates is not made explicit. In the non-OECD sample, average CIA estimates are
substantially larger than the information provided by o�cial sources; in the OECD sample there is
no such gap.
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Unfortunately, there is very little that one can do about data quality problems except

running as many robustness checks as possible or working with the small panel of OECD

countries for which data quality is satisfactory.9 Hence, in a �rst step, we focus on 20

high-quality OECD countries, for which systematic measurement bias in the rate of unem-

ployment is unlikely (but where the analysis may su�er from non-random sample selection).

This choice strongly limits the cross-sectional scope of our analysis and makes it necessary

to use panel data and rely on time-variance for estimation. In addition, we perform purely

cross-sectional regressions with larger country samples and also experiment with a short

panel for this larger sample. To verify the robustness of our results, we use di�erent data

sources for the dependent variable (unemployment rate). Finally, we also report regression

results where we use skill-speci�c unemployment rates.

Openness measures

The summary measure of trade openness nearly always used in empirical work is nominal

imports plus exports relative to nominal GDP, usually referred to as (trade) openness and

denoted by T . For recent examples see Coe and Helpman (1995), Frankel and Romer's

(1999), Ades and Glaeser (1999), Alesina, Spolaore and Wacziarg (2000), Dinopoulos and

Thompson (2000) or Alcalá and Ciccone (2004). The openness measure has the advantage

that it re�ects the actual exposure of an economy to international trade and is easily mea-

surable. Trade policy itself is often hard to observe, in particular because of the declining

importance of tari�s or quotas and the increasing use of informal trade barriers. Also, mem-

bership in regional trade agreements or the WTO does not necessarily provide information

about the actual openness of an economy, see Rose (2005).

Alcalá and Ciccone (2004) argue that the Balassa-Samuelson e�ect distorts nominal price

openness measures since countries with low labor productivity and hence a high price of

traded relative to non-traded goods have arti�cially high degrees of openness. They propose

to use real openness de�ned as imports plus exports in exchange rate US$ relative to GDP

in purchasing-power-parity US$ (PPP GDP). This eliminates cross-country di�erences in

the relative price of non-traded services from the summary measure of trade. They show

how the real openness measure can be computed using data provided in the Penn World

Tables (PWT). The measure of real openness may be particularly relevant to the extent

9More details on countries included is provided in the Appendix.
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that the e�ect of trade openness on aggregate unemployment works through total factor

productivity. We use real total trade openness constructed according to Alcalá and Ciccone

(2004) as our benchmark measure. Even if accounting for the Balassa-Samuelson e�ect is

not a big issue for countries in our OECD sample, the problem becomes more severe in

our large cross sectional regressions. Comparing real and current price openness measures

reveals that the e�ect is smaller for real openness but coe�cients are more stable across

di�erent models and setups.10

As with unemployment rates, the openness measures may be noisy proxies for the actual

degree of exposure to international trade. It is less obvious, however, that measurement

error should be systematically related to any determinant of the unemployment rate. Ran-

dom measurement error would bias estimated towards zero, making it harder for us to �nd

signi�cant e�ects.

Labor market institutions

The OECD has collected data on a wide array of institutional variables that can be expected

to a�ect the equilibrium rate of unemployment. Bassanini and Duval (2006, 2009) discuss

the data in detail. These measures include the degree of union density or of union coverage,

the extent of employment protection legislation or of active labor market policies, e�ective

average tax rates on wages, the average replacement rate of unemployment insurance, the

degree of corporatism and many more. The data also includes a measure of product market

regulation which re�ects entry barriers. These variables are available for 20 rich OECD

countries, and for most of them we have time series ranging from 1980 - 2003.

The data for the wider cross-section of countries is more problematic. By far the most

careful data collection has been undertaken by Botero et al. (2004). They provide a data set

containing data on various aspects of labor market regulations for 85 countries. Observations

range from 1990 - 2000 and were averaged over the whole period. In our study we focus

on measures related to the generosity of unemployment bene�ts, the extent of employment

protection (EPL) and the importance of minimum wages. Additionally to those labor market

regulations Botero et al. also collected data on the size of the informal economy. Reported

10In our robustness checks, we also work with constant price openness measures which �x all prices
at some base year. Moreover, data provided by the World Bank allows to focus on merchandize trade
only. This allows to see whether trade in services has a di�erent e�ect on unemployment compared
to trade in goods.
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unemployment rates and the degree of openness may both be systematically related to the

size of the shadow economy so that omitting this variable could easily bias the e�ect of trade.

This is a particularly important issue in the large cross-section, where we cannot control for

unobserved heterogeneity and where we have a large number of developing countries.

The Botero et al. data does not contain a time dimension. Therefore, when running

panel regressions for the large country sample, we need to rely on data from the Fraser

Freedom of the world data base, where we have variables on unemployment bene�ts, labor

market institutions and product market regulations. The former variable is an index that

collects information on many dimensions of labor market institutions; the latter quanti�es

the extent of price controls.11 Observations for 116 countries are available in �ve year

intervals beginning in 1975 and ranging until 2005.

3.2.2 A �rst glance at the openness-unemployment nexus

Time variance in the OECD sample.

The solid line in Figure 3.1 plots the unweighted average unemployment rate of 20 rich

OECD countries (see the Appendix for a list of countries). Starting from a low level at

about 2 percentage points in 1970, the unemployment rate increased over time to reach a

peak of 10 percent in the mid-nineties, but fell back to about 6 percent in 2003. Measured

on the right vertical axis of Figure 3.1, the unweighted average share of trade in total GDP

(measured as real openness) also displays a clear upward trend: it increased from about 25

percent in 1970 to about 40 percent in the early years of the new millennium. Because of

this common time trend, average unemployment rates and real openness measures appear

to be positively correlated.

So far, the empirical labor market literature has usually not accounted for any measure

of trade openness. Nickell et al. (2005) show that the evolution of labor market institu-

tions has substantial explanatory power for unemployment rates. In particular, tax rates

and replacement rates perform well; other institutional variables do not yield robust results.

This is not entirely surprising since the theoretical predictions relating to employment pro-

tection legislation or union coverage are usually ambiguous. Costain and Reiter (2008) use

11In the original Fraser data higher values indicate more freedom and thus less regulation. To
avoid confusion when comparing with the OECD or the Botero et al. data we rescale the Fraser
variables by the factor −1.
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Figure 3.1: Unemployment and open-
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Figure 3.2: Unemployment and wage
distortion

a theoretical model to argue that tax and replacement rates should have similar qualitative

and quantitative e�ects in a search and matching model of unemployment. They propose

to add them. The obtained index consists of the sum of the average wage tax burden and

social bene�ts foregone when a worker switches from unemployment into a job. It therefore

measures the total �scal burden imposed on the worker (see also Saez (2002) or Immervoll et

al. (2007)) and is sometimes referred to as the participation tax. Figure 3.2 shows that the

average wedge and average unemployment are also positively correlated over time. Hence,

the prima facie evidence suggests that it is important to control for both variables in any

meaningful cross-country unemployment regression that draws on time variance.12

Figures 3.1 and 3.2 present sample averages over time and fully disregard heterogeneity

across countries. In a next step we correlate �rst-di�erences of the real openness measure

against �rst-di�erences in the unemployment rate. Di�erencing should eliminate country-

speci�c e�ects unrelated to openness that may drive the correlation in Figure 3.1. Figure

3.3 shows the scatter plot and �ts a univariate linear regression. The slope of the line

is estimated at −0.04 with a t-value of 5.69. This preliminary evidence points towards a

negative e�ect of trade openness on the rate of unemployment. A one-standard deviation

increase (about 10 percentage points) of openness is associated to a decrease in the rate of

unemployment of about 0.4 percentage points. Interestingly, our more elaborate multivariate

instrumental variable analysis below suggests results of very similar magnitude.

12In the picture, the unemployment rate leads the measure of wage distortion over time. Costain
and Reiter (2008) discuss the endogeneity issues suggested by this fact but conclude that they are
unlikely to pose any serious problems.
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Figure 3.3: Unemployment and trade openness: �rst di�erences of 5-year averages
(OECD sample)

Cross-sectional variance in the large sample

Figure 3.4 sets the average level of unemployment (WDI estimates) against the average level

of openness (real current price) for the largest cross-section of countries, for which we have

data. Averages are based on the period from 1990-2006, but there may be substantial spans

of missing values within that period.

The linear regression line �tted to the scatter plot has a slope of about -0.044 with

a t-value of 2.20.13 Hence, also in the large cross-section of countries, the unconditional

regression of openness on the rate of unemployment yields a negative correlation. Because

the variance of the openness measure is much larger in the large cross-section than in the

narrow OECD sample, the point estimate implies that a one-standard deviation increase

of openness is associated to a decrease in the rate of unemployment by about 1 percentage

point.

3.2.3 Implications and challenges

The above �gures are suggestive. However, there are several reasons why the correlations

in �gures 3.3 and 3.4 may be spurious. First, while we have used yearly data, there may be

business cycle e�ects: any positive shock on domestic spending is likely to increase domestic

13The �nding of a negative slope is robust to the exclusion of HKG (Hong Kong) and SGP
(Singapore); statistical �t is improved by taking logs of both variables.
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Figure 3.4: Unemployment and trade openness: averaged levels (large cross-section)

as well as import demand, and thus to lower unemployment and increase openness. Sec-

ond, in periods of reform, countries may simultaneously liberalize their product and labor

markets, leading to a simultaneous increase in openness and employment. Third, politi-

cians may react to shocks in the unemployment rate by imposing protectionist measures.

More precisely, they may resort to policy measures that discourage imports and encourage

exports; since the overt use of tari�s, quotas, or subsidies is strongly restricted by interna-

tional agreements, governments may use non-tari� measures which are di�cult to control

for directly. In the case that import-restricting policies dominate, the rise in unemployment

would be associated with a reduction in openness.

We deal with the �rst problem, the business-cycle e�ect, in the following way: In the

OECD sample, we take 5-year averages to smooth out business cycle variation. Moreover,

in all regressions we include a measure of the output gap, based on HP �ltering methods,

and provided by Bassanini and Duval (2006). In the larger cross-section, we take averages

over the entire available period (1990-2006) and also include the output gap.

The second issue relates to an omitted variables bias. In the OECD sample, we can draw

on high-quality data provided by Bassanini and Duval (2009). For the wider sample, we use

the variables provided by Botero et al. (2004). See the Appendix for a detailed description

of all our data.

The third and most interesting problem is a classical simultaneity problem. We can only

address it by instrumenting the openness measures. In the case of the OECD panel, we can
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exploit the time-variance of the data and use lagged di�erences and levels as instruments.

In the case of the wider cross-section, we draw on the instrument proposed by Frankel and

Romer (1999) and used, i.a., by Alcalá and Ciccone (2004). This empirical approach in the

cross-section has been criticized in the literature; see Rodriguez and Rodrik (2000) or Kraay

(2010). The main two issues relate to unresolved omitted variable bias and the validity

of the exclusion restriction. We add the variables that have been found in the literature

to undo the signi�cance of the growth-openness nexus (e.g., latitude). However, the panel

approach is clearly preferable from an econometric point of view.

3.3 Empirical strategy

We have to adapt our econometric strategy to the nature of the available data. For the OECD

sample, where we can draw on meaningful time-variance, we build on the rich tradition

of empirical labor market studies surveyed in Bassanini and Duval (2006) and use panel

methods. For the wider sample, we use the cross-sectional approach which has been widely

employed in the growth-openness literature. While time-variance in the larger cross-section

is somewhat problematic, we still check our results by running panel regressions as well.

3.3.1 OECD sample: GMM panel regressions

We extend Nickell et al. (2005) and estimate variants of a dynamic model

ui,t =
S∑
s=1

ρsui,t−s+β·Ti,t+λ·LMIi,t+π·PMRi,t+χ·lnPOPi,t+γ·GAPi,t+νi+νt+εi,t, (3.1)

where S is the number of lags of the endogenous variables. All variables are �ve-year aver-

ages. The vectors LMIi,t and PMRi,t collect variables measuring labor market institutions

and product market regulation, respectively. POPi,t refers to population, GAPi,t is the

output gap,14 νi is a vector of country-speci�c e�ects, νt denotes time e�ects, and εi,t is an

error term. We are primarily interested in the estimate of β and expect that the e�ects of

LMI and PMR conform with the evidence surveyed in Bassanini and Duval (2009). This

14For the OECD output gap is measured as derivation of actual output from potential output
(Basanini and Duval (2006). For the large cross section we use a proxy constructed as di�erence
between actual GDP and trend GDP. The latter is obtained by HP-�ltering the data, where the
smoothing parameter is set to 400.
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evidence is mixed: Baker et al. (2004) show that those panel data estimations lack robust-

ness and that clear results on the role of most labor market institutions hardly exist. There

is, however, an emerging consensus that replacement rates and the tax wedge have a robust

and theoretically sensible e�ect; see Costain and Reiter (2008).

The (preferred) equation estimated by Nickell et al. (2005) is similar to (3.1), but does

not include openness or a measure of the country's market size (such as population). They

use generalized least squares techniques on this equation and are not particularly worried by

the potential endogeneity of labor or product market institutions. Many of the speci�cations

surveyed in Bassanini and Duval (2009) constrain ρs = 0 and estimate static �xed e�ects

models. Some papers use the log of ui,t as the dependent variable (Nickell, 1997; Costain and

Reiter, 2008), but there does not seem any consensus as to which speci�cation is preferred.

In our baseline speci�cations, we use ui,t in levels, but provide robustness checks for the

logarithmic case.

We address the potential endogeneity of openness and of the lagged dependent variable

by instrumenting with the respective lagged values.15 In the �rst-di�erenced general method

of moments (di�-GMM) approach by Arellano and Bond (1991), all variables are di�erenced

and endogenous variables are instrumented by their lags (in di�erences). The more general

approach proposed by Blundell and Bond (1998) adds level equations to the di�erenced ones.

This leads to a system of two di�erent sets of moment conditions (di�erences and levels).

Blundell and Bond use Monte Carlo simulations to show that the sys-GMM approach is more

e�cient since a larger number of moment conditions is available. All techniques discussed

above allow to control for potential endogeneity, even when there is no obvious instrument

waiting on the wing. Nevertheless those GMM approaches must be treated cautiously since

small degrees of model speci�cation error may induce large e�ects on results and lagged

variables might be weak instruments. There are however, a number of tests that can be

used to check whether the conditions of the approach are ful�lled. For both GMM methods,

two requirements must hold: i) the instruments must be uncorrelated with the error term

and ii) the instruments must be correlated with the instrumented variables. Both types

of GMM are valid if we �nd evidence in favor of �rst order, but against second order auto

correlation in the residuals.16

15Additionally, we treat the wage distortion index (sum of average replacement rate and tax wedge)
as endogenous.

16We have also experimented with the Anderson and Hsiao approach where lagged variables are
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3.3.2 Large cross-section of countries: 2SLS regressions

To extend the analysis beyond the 20 rich OECD countries, we focus on a pure cross-section

of countries. This approach is strongly related to cross-country income regressions (Frankel

and Romer, 1999; Alcalá and Ciccone, 2004), with the most important di�erence being the

change in the dependent variable.

We estimate the following second stage regression

ui = α+β ·Ti+λ·LMIi+π·PMRi+δ ·GEOi+ι · INSTi+χ·lnPOPi,t+γ ·GAPi+εi, (3.2)

which includes the same type of controls than (3.1). Given that we have no reliable time-

variance available to control for unobserved country-speci�c �xed e�ects, we have to add

geographical variables to control for the size of the home-market and hence the importance

of within-country trade as compared to international trade. Frankel and Romer (1999) and

much of the following literature use the log of population and the log of land area of country

i.17 Regressions also contain a continuous measure of landlockedness as an additional strictly

exogenous control. We proxy for the overall quality of institutions by including distance to

the equator and continent dummies.

We follow Frankel and Romer (1999) and instrument Ti by its (exogenous) geographical

component; however, our strategy is somewhat more general. It consists in using bilateral

trade data (for the year of 2000) and regress total trade (exports plus imports) between

country i and j, normalized by country i′s GDP, on geographical determinants of trade in

an equation of the type

Tij = exp
[
ϕXij

]
· υij . (3.3)

The vector X contains the log of bilateral distance between i and j, the log of population

of i and j as of year 1960, the log of land area of i and j, and a continuous measure of

landlockedness. It also contains interactions of all those terms with an adjacency dummy.

All of the elements in X are exogenous while υij is an error term.

The standard procedure is to take logs of (3.3) and estimates the vector ϕ using OLS.

Since Tij = 0 for many country pairs, we follow Santos and Tenreyro (2006) and estimate

used as instruments when estimating two stage least square IV regressions. Results are available on
request.

17While standard in the related literature and crucial for the interpretation of the results, Dutt
et al. (2009) do not include these controls.
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(3.3) using Poisson pseudo maximum-likelihood. Predicting T̂ij and summing over j, we

have a measure of the trade share T̂i that is by construction orthogonal to unemployment

and hence a valid instrument.18 The Poisson approach leads to a stronger instrument since

we do not have to omit the information contained in the zero trade observations and need

not resort to out-of-sample predictions to construct the instrument.19

3.3.3 Large sample: Panel regressions

In the setup described in chapter 3.3.2, we have averaged yearly available unemployment

data for a large set of countries into a cross-section. This seems appropriate to deal with

business cycle e�ects and should also help to reduce (non-systematic) measurement error in

both the dependent and the independent variables. It is also possible to generate averages

over shorter periods of time (�ve years), stack data from di�erent periods, and use panel

methods. The drawback of this approach is that unemployment data are available only for

a very small sample for a long time horizon so that we end up with a strongly unbalanced

panel. Nonetheless, applying panel methods still allows us to check the overall robustness

of our results in 3.3.2 to country-speci�c unobservable e�ects.

We use the same econometric speci�cation than the one used on OECD data, i.e. equa-

tion (3.1). Since we need time-variant information about labor and product market regula-

tion, we cannot use the Botero et al. (2004) data, but have to work with variables provided

by the Fraser Institute (see the Appendix for details on data).

3.4 The e�ect of openness on unemployment

In the following chapter, we present benchmark results for our di�erent samples, empirical

strategies and IV strategies. The overall picture is fairly robust and surprisingly clear-cut:

regardless of the precise econometric model used, independent from the exact source of data

or the de�nition of the employed openness measure or the nature of controls, we �nd that

higher openness does not increase unemployment. Quite to the contrary, openness strictly

18Note that validity of the instrument does not require that the coe�cients associated to X are
consistently estimated parameters of a gravity equation. Rather, equation (3.3) is a constructed
exogenous measure of multilateral resistance.

19Noguer and Siscart (2005) show that out-of-sample predictions has important adverse implica-
tions for the strength of the instrument.
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lowers the equilibrium rate of unemployment in most regressions.

3.4.1 Benchmark results

OECD sample: panel regressions

Table 3.1 presents panel regressions for 20 rich OECD countries. The dependent variable is

the rate of unemployment in the total working age population (age 15-64). All variables are

�ve-year averages ranging from 1980 - 2003.20 Robust standard errors are reported. A list

of countries used in these regressions is provided in the Appendix.

Columns (1) and (2) show standard regressions as carried out by Bassanini and Duval

(2009). The �rst treats country-e�ects as �xed, the second treats them as random, every-

thing else is equal. We let a Hausman test decide which of the two speci�cations is preferred.

In all cases presented in Table 3.1 the test recommends the random e�ects (RE) speci�cation

over the �xed e�ects (FE) model.

The regressions reveal a well-known pattern: only a few labor market controls are statis-

tically signi�cant, and often the sign pattern seems to be counter-intuitive. The stringency

of �ring restrictions as re�ected by our employment protection legislation (EPL) index is

negatively associated to the rate of unemployment. Hence, �ring restrictions seem to dis-

courage job destruction more than job creation even though the e�ect is not statistically

distinguishable from zero. Similarly, we do not �nd any robust role for the degree of union

density. The degree of wage distortion (the sum of the replacement rate and the average

tax rate on wages) is positively related to the equilibrium unemployment rate. Statistically

signi�cant at the 1% level, an increase in the wedge by 10 percentage points increases the

rate of unemployment by about 1.1 percentage point. Countries with a highly corporatist

bargaining culture have an unemployment rate that is by about 2.6 percentage points lower

than countries without this tradition. These �ndings are in line with the literature,21 and

the emerging consensus that the degree of wage distortion is the most important institu-

tional variable in panel regressions.22 We also add a variable that has received much interest

20We have also run regressions on yearly data. Results are similar and statistical signi�cance
is usually higher. However we prefer to work with averages to better account for business cycle
variations.

21As can be seen from the survey by Bassanini and Duval (2009) or the critical discussion in Baker
et al. (2002).

22See Costain and Reiter (2008).
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in the last years as a determinant of unemployment, namely the degree of product market

regulation (PMR).23 The e�ect of PMR on unemployment is positive, but not signi�cant

and therefore meaningless.24

Although we average our data over �ve-year intervals to mitigate business cycle concerns,

the output gap is strongly signi�cant and has the expected negative sign. This shows that

taking averages alone is not su�cient to purge out the business cycle. Also note that country-

speci�c e�ects are important for the overall explanatory power of the model. A model that

explains unemployment only by country-e�ects yields an R2 statistic of about 63%; adding

year dummies improves the share of left-hand-side variance explained to 75%. In the random

e�ects model shown in column (2), the exact variance decomposition shows that the within

component is much larger than the between component.

Columns (3) and (4) include the real openness measure proposed by Alcalá and Ciccone

(2004) into the �xed- and the random e�ects models, respectively. Again, the Hausman test

recommends the more e�cient RE model. Inclusion of the openness measure increases the

explanatory power (within R2) of the regression by about 5 percentage points. Focusing on

the RE speci�cation and comparing the models with and without the openness measures,

we �nd that the coe�cients on the labor market variables change only very slightly so that

omitted variable bias from not incorporating openness seems unimportant. This suggests

that labor market regulation does not systematically correlate with the degree of openness.

Also the output gap does not seem to covary with openness. The e�ect of openness on the

rate of unemployed is estimated to be 0.076. Hence, a 10 percentage point increase lowers

the equilibrium rate of unemployment by about 0.76 percentage points.

Given that column (4) reports our preferred estimate, it is worthwhile to note that it

implies a rather moderate contribution of trade liberalization for unemployment. Amongst

larger countries, such as the US, Japan, or the EU en bloc, pre-crisis openness was at

about 30%, 34% and 29%, on average 13% higher than before world war II. The increase

in openness was therefore responsible for a decrease in the average unemployment rate of

about 1.2 percentage points. Given the standard deviation of unemployment rates in our

sample (about 4 percentage points), this seems a sizable e�ect. Yet, it is clear that other

determinants of unemployment rates (such as institutions) play a more important role.

23See Felbermayr and Prat (2011) for theory and evidence on the role of PMR.
24Regressions with the logarithm of GDP instead population yield very similar results but raise

more serious concerns about regressor endogeneity.
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Table 3.1: Benchmark regressions: OECD panel

Dependent variable: Total unemployment (16-64 years old)

Openness measure: Real openness (Alcala & Ciccone, 2004)

(1) (2) (3) (4) (5) (6) (7)

FE RE FE RE FGLS Diff-GMM Sys-GMM

Total trade openness −0.128∗∗∗ −0.076∗∗∗ −0.112∗∗∗ −0.230∗∗∗ −0.052∗∗∗

(0.035) (0.021) (0.021) (0.062) (0.019)

Lag dep. var. 0.305∗∗∗ 0.220 0.725∗∗∗

(0.047) (0.174) (0.089)

Wage distortion (index) 0.114∗∗ 0.111∗∗∗ 0.065 0.103∗∗∗ 0.073∗∗∗ 0.016 0.085∗

(0.044) (0.027) (0.044) (0.026) (0.018) (0.114) (0.049)

EPL (index) −0.444 −1.027 −0.380 −0.969 −0.589 −0.112 −1.188∗∗

(1.329) (0.662) (1.378) (0.652) (0.377) (1.161) (0.580)

Union density (index) 0.038 0.007 0.025 0.009 0.025∗ −0.010 −0.053∗
(0.041) (0.029) (0.043) (0.029) (0.014) (0.039) (0.029)

High corporatism (dummy) −3.668∗∗∗ −2.542∗∗∗ −2.325∗ −1.805∗∗ −2.574∗∗∗ −1.181 −1.572

(0.822) (0.735) (1.203) (0.744) (0.467) (1.399) (0.981)

PMR (index) 0.745 0.769 0.963 0.835∗ 0.820∗∗∗ 0.700 0.893∗
(0.553) (0.478) (0.591) (0.462) (0.230) (0.669) (0.476)

Population (ln) −17.578∗∗∗ 0.739 −19.689∗∗ 0.141 −13.402∗∗∗ −20.200∗∗∗ −0.610

(6.007) (0.540) (6.994) (0.605) (3.391) (6.832) (0.704)

Output gap −0.606∗∗∗ −0.636∗∗∗ −0.624∗∗∗ −0.626∗∗∗ −0.589∗∗∗ −0.872∗∗∗ −0.842∗∗∗

(0.082) (0.114) (0.089) (0.114) (0.047) (0.168) (0.125)

Observations 100 100 100 100 100 80 100

R2 (within) 0.602 0.569 0.648 0.608

R2 (between) 0.012 0.353 0.018 0.282

R2 (overall) 0.004 0.411 0.008 0.369

Hausman 0.599 0.188

Hansen test (OID) 0.407 0.999

AR(1) 0.025 0.017

AR(2) 0.314 0.219

Robust standard errors in parentheses, * significant at 10%, ** significant at 5%, *** significant at 1%.

Number of observation N=100 (20 countries observed for 4 5-year periods and 1 4-year period; averages

taken; 1980-2003). Hausman test p-values reported (Fixed effects estimator always consistent; random effects

estimator efficient under Ho). All models control for unobserved country and period effects. FGLS allows for

heteroscedastic errors and country specific first order serial correlation. First lag of dependent variable used

for Feasible Least Square and Generalized Methods of Moments regressions. Diff- and Sys-GMM estimators

are valid if i) OID test does not reject the H0 (H0: overidentifying restrictions are valid) and ii) if test on

AR(1) is positive and negative on AR(2) (H0: no autocorrelation). Openness, output gap and wage distortion

treated as endogenous in the GMM regressions. Maximum number of lags used as instruments equals one (21

instruments for diff-GMM, and 36 instruments for sys-GMM). Constant estimated but not reported.

1
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The remaining models presented in Table 3.1 are dynamic models. Column (5) uses the

feasible generalized least square methodology proposed by Nickel et al. (2005) to estimate

an autoregressive model.25 The lagged rate of unemployment has an estimated coe�cient

of about 0.3, signaling that�over our �ve-year periods�unemployment rates are only mildly

persistent. Again, the e�ect of openness is precisely estimated and negative. The short-run

e�ect together with the autoregressive coe�cient implies that a ten percentage point increase

in openness lowers the equilibrium rate of unemployment by roughly 1.1 percentage points

in the short-run, and by about 1.6 percentage points26 in the long-run.27

So far we have not dealt with the potential endogeneity of openness. Models (6) and (7)

use lagged realizations or lagged di�erences of openness as instruments. In the �rst case,

GMM estimation is applied to a di�erenced version of equation (3.1). In the second case,

moment conditions from an additional level equation are used to increase e�ciency. In both

cases, we �nd that openness reduces unemployment. In the di�-GMM model (6), the short-

and the long-run e�ects coincide. A ten percentage points increase of openness suggests a

reduction in average unemployment rate by about 2.3 points, which seems implausibly large.

In the more general sys-GMM model (7), the short-run e�ect is smaller: a 10 percentage

points increase in openness decreases unemployment by about 0.5 percentage points. The

long run e�ect, however, is again comparable: a 10 percent openness increase leads to lower

unemployment by 1.9 points,28 which is comparable to the FGLS results. GMM methods

are vulnerable to misspeci�cation problems and applicable only under certain conditions.

For both models, the OID tests for overidenti�cation yield high p-values so that validity of

the instruments cannot be rejected.29 Furthermore, the AR(1) and AR(2) statistics suggest

that the model is not misspeci�ed.

Comparing (long-run) estimates across di�erent columns of Table 3.1, we �nd that the

point estimates of the openness coe�cient are typically larger under the IV strategy. This

is consistent with several explanations. First, the non-IV estimates may be biased down

(in absolute value) due to endogeneity bias. This would happen if governments respond to

adverse unemployment shocks by promoting exports since then total openness, which re�ects

25Their approach includes country e�ects into the regressions.
260.112/(1− 0.305).
27Long-run coe�cients are found at the �xed-point of the di�erence equation.
280.052/(1− 0.725).
29Note that the tests remain stochastic (p-values < 1) and consequently meaningful.
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imports as well, would also go up. Second, the fact that non-IV estimates are biased towards

zero may arise when our openness indicator is a noisy proxy of the true relevant degree of

openness. Since instrumentation also remedies measurement error, this may explain the

observed sign of the bias.
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Large sample: cross sections

Next, in Table 3.2, we study the e�ect of real openness in a cross-section of 62 countries.

Unemployment rates are taken from the World Development Indicators data base provided

by the World Bank. We average all variables over the window 1990-2006, so that business

cycle e�ects are unlikely to contaminate the results. We nevertheless control for the output

gap. We deal with endogeneity as described in chapter 3.3.2 by using an improved Frankel

and Romer (1999) - type instrumentation strategy.

Column (1) is the most parsimonious model. It uses no additional controls (except the

output gap whose inclusion is inconsequential). The OLS regression produces a coe�cient

of 0.047, estimated with high precision, and implying that a 10 percentage points increase

in openness lowers unemployment by about half a percentage point. When openness is

instrumented, the point estimate is close to zero and statistical signi�cance is lost. Hence,

it appears that, in this very parsimonious model, OLS strongly overestimates the absolute

size of the openness e�ect.

Column (3) and (4) are virtually identical to Table IV in Alcalá and Ciccone (2004) or

to Table 3 in Frankel and Romer (1999), with the key di�erences being the di�erent de-

pendent variable and a slightly more general construction of the instrument. These papers

stress the importance of including variables that control for the size of the domestic market

(logarithm of population, the logarithm of land area, and a continuous measure of land-

lockedness). This is crucial since a country's degree of openness is negatively correlated to

its own economic size. As suggested by theoretical arguments based on economic geography

models, omitting the domestic market size control biases the openness coe�cient away from

zero if domestic market size is positively correlated to the unemployment rate, and biases it

towards zero if it is negatively correlated.30 The regressions also include a rough proxy for

institutional quality�the logarithm of distance to the equator (latitude). The IV estimate is

now signi�cant at the 1 percent level. It follows that the failure to produce a signi�cant IV

coe�cient in column (2) is not due to endogeneity bias, but rather to omitted variable bias.

Models (5) and (6) add a variable provided by Botero et al. (2004), namely the size of

the uno�cial economy as a share of o�cially reported GDP. It is plausible to assume that

more open economies have smaller uno�cial sectors, since exporting or importing requires

30Assuming for simplicity that all covariates other than openness and domestic market size are
uncorrelated, the bias is βsize × cov (open, size) /var(open).
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formal clearing at the borders. It may also be the case that o�cially reported unemployment

rates are inversely proportional to the size of the shadow economy. Indeed, in our data the

discrepancy between estimates by the CIA and o�cial data correlates with the size of the

uno�cial economy. Hence, it seems meaningful to control for the extent of the shadow

economy. Compared to the results presented in columns (3) and (4), we �nd that this

additional variable leaves the OLS estimates broadly unchanged but undoes the statistical

signi�cance of openness in the instrumental variable regressions. The size and sign of the

estimates hardly moves. This is, however, not a robust result. For example, taking out

latitude restores signi�cance. More importantly, even with latitude included, we obtain

fairly precise and roughly comparable estimates for both the OLS and the IV regressions

when the model is augmented by continent dummies. The latter may help to further control

for unobserved heterogeneity across countries.

Finally, models (9) and (10) are the most comprehensive in that they include a list of

labor market covariates provided by Botero et al. (2004). In particular, we use a measure

related to the strictness of employment protection legislation (EPL), an index related to

unemployment bene�ts, a variable indicating the existence of minimum wages and a variable

measuring non-wage costs of labor (i.e., taxes). With the exception of EPL, none of those

additional controls turns out signi�cant.

Summarizing, we �nd that across most multivariate cross-sectional regressions, the e�ect

of a 10 percentage points increase in openness lowers unemployment by about 1 percentage

point (columns (8) and (10)). As with the high-quality OECD data, and presumably for the

same reasons, there is no robust evidence that OLS overestimates the size of the true e�ect.

In particular, in the more complete speci�cation, it is hard to see any di�erence between IV

and OLS results.

Large sample: panel regressions

Table 3.3 runs panel regression of �ve-year averages on a larger set of countries. We employ

the same econometric speci�cations and use similar controls as in chapter 3.4.1. In particular,

we control for the output gap in all speci�cations. This is important as taking �ve-year

averages does not seem to entirely purge business cycle e�ects. We control for market size

changes by including the logarithm of population. The institutional labor market controls

are from the Fraser Institute and measure overall hiring and �ring restrictions and the
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replacement rate.31 We also use a measure of product market regulation from the same data

source. We do not have time-variant information about tax rates. Geographical variables

and time-invariant institutional features are accounted for by country e�ects.

The results con�rm the existence of a negative relation between real openness and the

rate of unemployment. More speci�cally, columns (1) and (2) show the �xed (FE) and the

random e�ects (RE) model. The Hausman test (p-value of 0.291) prefers random e�ects.

This choice has important quantitative implications in the present setup since the openness

coe�cient is more than twice as large in the FE model than in the RE speci�cation. The

latter indicates that an increase of openness by 10 percentage points lowers unemployment

by about 0.78 percentage points. It is striking how close this latter e�ect comes to our

cross-sectional results presented above.

The dynamic models (3) to (5) are problematic because the panel is strongly unbalanced

and the number of observations over time is very small for some countries. Interestingly, in

all dynamic models, the evidence for persistence in (�ve-year-averaged) unemployment rates

is fairly low and much smaller than in the case of the OECD sample where country coverage

is more homogenous and the panel is longer. The FGLS model signals a short-run openness

coe�cient close to the one obtained under FE in column (1); the long-run e�ect is almost

identical. Di�-GMM produces similar results. The Sys-GMM model is more e�cient, and

can make use of more observations. The OID test and the other test statistics are �ne, so

that we take the Sys-GMM results as the most credible. Here, an increase in openness by

10 percentage points reduces equilibrium unemployment by about 0.55 percentage points in

the short-run and by 0.8 points in the long run. Notice the quantitative similarity of these

coe�cients with those obtained for the smaller OECD sample discussed in chapter 3.4.1.

3.5 Additional results and robustness checks

In this chapter we investigate whether openness a�ects skill-classes di�erently and discuss the

sensitivity of our main results with respect to alternative openness measures, unemployment

data and additional controls.

31The benchmark data from Botero et al. (2004) has no time dimension.
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Table 3.3: Benchmark regressions: large panel

Dependent variable: Total unemployment (WDI)

Openness measure: Real openness (Alcala & Ciccone, 2004)

(1) (2) (3) (4) (5)

FE RE FGLS Diff-GMM Sys-GMM

Total trade openness −0.223∗∗∗ −0.078∗∗∗ −0.217∗∗∗ −0.639∗∗ −0.055∗

(0.063) (0.020) (0.023) (0.288) (0.031)

Lag. dep. var. 0.106∗∗ −0.410 0.313

(0.047) (0.367) (0.204)

Pop (ln) −5.337 −0.584∗ 5.202∗∗ −3.934 −0.663

(6.987) (0.306) (2.119) (4.093) (0.870)

LMR (index) 0.638∗ 0.448∗ 0.546∗∗∗ −0.091 1.112∗∗

(0.372) (0.248) (0.101) (1.104) (0.544)

Unemployment benefits (index) 0.076 0.128 0.210∗∗∗ 0.407 0.0001

(0.160) (0.141) (0.043) (0.285) (0.163)

PMR (index) −0.227∗ −0.126 −0.253∗∗∗ −0.419∗∗ −0.194

(0.133) (0.127) (0.054) (0.213) (0.158)

Output gap (%) −15.88∗∗∗ −19.43∗∗∗ −21.84∗∗∗ −43.58∗ −15.87

(5.658) (5.736) (3.259) (24.48) (14.50)

Observations 186 186 164 93 164

R2 (within) 0.291 0.243

R2 (overall) 0.04 0.132

R2 (between) 0.063 0.116

Hausman 0.291

Hansen (OID) 0.485 0.439

AR(1) 0.598 0.023

AR(2) 0.294 0.645

Robust Standard errors in parentheses, * significant at 10%, ** significant at 5%, *** signif-

icant at 1%. All variables averaged over 5 year periods between 1971 - 2005 in order to net

out business cycle effects. Number of observations N=186 (77 countries, 5-year periods; data

averaged). Panel is strongly unbalanced due to missing observations (186 five year averages

available). Dependent variable is World Development Indicators total unemployment rate.

Data on labor and product market regulation from Fraser institute. All models control for

unobserved country- and period effects. FGLS allows for heteroscedastic errors. First lag

of dependent variable used for Feasible Least Square and Generalized Methods of Moments

regressions. Diff- and Sys-GMM estimators are valid if i) Sargan test does not reject the H0

(H0: overidentifying restrictions are valid) and ii) if test on AR(1) is positive and negative

on AR(2) (H0: no autocorrelation). Openness, output gap and LMR treated as endogenous

in the GMM regressions. Maximum number of lags used as instruments equals one (16

instruments for diff-GMM and 28 instruments for sys-GMM). Constant estimated but not

reported.
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Table 3.4: Openness and skill-speci�c unemployment

Dependent variable: Skill-specific unemployment

Openness measure: Real openness (Alcala & Ciccone, 2004)

Skill-specific unemployment Skill-specific unemployment HO

(1) (2) (3) (4) (5) (6) (7) (8)

OLS OLS IV IV OLS OLS IV IV

DEPENDENT VARIABLES ⇒ u (low) u (high) u (low) u (high) u (low) u (high) u (low) u (high)

Total trade openness (T ) −0.015 −0.062∗∗ −0.038 −0.065∗ −0.028 −0.089∗ −0.099 −0.201∗∗∗

(0.039) (0.027) (0.041) (0.037) (0.053) (0.050) (0.061) (0.070)

Endowment share (Llow/Lhigh) 0.219 −0.133 0.044 −0.343

(0.386) (0.402) (0.301) (0.350)

Interaction (T × Llow/Lhigh) 0.015 −0.002 0.034∗∗ 0.050∗∗

(0.014) (0.018) (0.015) (0.02)

Each row represents one regression. Openness coefficients, endowment share coefficients, and interaction coefficients

reported only. Robust standard errors in parentheses, * significant at 10 %, ** significant at 5 %, *** significant at 1

%. We use skill-specific unemployment rates as dependent variable. Data for skill-specific unemployment is available

for the period 1994 - 2003 (WDI). We average the data over the whole period to construct a cross section. In row 1 - 4

we regress openness on high and low skill unemployment, in row 5 - 8 we additionally include the interaction between

openness and the low to high skill endowment share. We use Barro & Lee data to construct the endowment shares.

1

Openness and skill-speci�c unemployment. It is natural to investigate the ef-

fects of openness on a more disaggregated level by substituting aggregate with skill-speci�c

unemployment. This allows us to assess whether all skill groups equally bene�t from glob-

alization, or whether the bene�cial overall e�ect obscures potential job losses for certain

groups of workers. We use data from the World Bank's WDI data set which allows to

calculate skill-speci�c unemployment rates. Unfortunately the data coverage is poor, and

observations exist at best from 1994 onwards. Hence, we average the data over time and

focus on the cross section. Table 3.4 reports the results for the key coe�cients (full results

are in the Appendix). The �rst four columns refer to standard regressions; columns (5) to

(8) include interaction terms with endowment shares. Over all skill classes, openness has

a negative e�ect on the unemployment rate. However, the e�ect is statistically signi�cant

only for high-skilled workers. This pattern suggests that the result found for aggregate un-

employment is robust over skill-classes, but the high-skilled labor market segment plays by

far the most important role in the aggregate trade-unemployment relationship.

Columns (5) to (8) additionally include the endowment ratio and its interaction with

openness. We term this set of regression Heckscher-Ohlin (HO) regressions, because in

the HO framework, the e�ect of trade liberalization on skill-speci�c unemployment rates

84



depends on the relative endowments. Moore and Ranjan (2005) show that lower trade

costs reduce the high-skilled unemployment rate in skill abundant countries and increases

it elsewhere, while the low-skilled unemployment rate behaves in the opposite way. For

low-skilled workers, we �nd inconclusive results. on the other hand, when looking at the

high-skilled segment, the IV regressions show that unemployment falls by less if the country

is richly endowed with low-skilled workers, as predicted by HO explanations.32

Alternative openness measures. Table 3.5 presents summary results on alterna-

tive openness measures. Each cell reports point estimate and standard error associated to

openness; see the companion paper for full results. Coe�cients pertaining to the dynamic

Sys-GMM model refer to the �xed-point of the di�erence equation. In a �rst step, we stick

with the real openness measure of Alcalá and Ciccone (2004), but use export and import

openness rather than the canonical gross measure. In all speci�cations reported in lines i

and ii, we �nd negative coe�cients, except for the system GMM estimator, these are also

statically di�erent from zero.

In the main body of this paper, we use the real openness measure of Alcalá and Cic-

cone (2004). This is our preferred indicator, because the e�ect of openness may a�ect the

tradeable sector di�erently than the non-tradeable sector. Nonetheless, the growth-openness

literature uses an uncorrected measure that we call current price openness.33 Lines iii, iv,

and v of Table 3.5 report results for current price openness. We also try the constant price

openness measure reported in the Penn World Tables (line vi) and an indicator that draws

only on merchandise trade (i.e, excluding services; line vii). Across all these speci�cations,

we do not �nd a single positive coe�cient. Coe�cient estimates are often algebraically big-

ger than in our benchmark results, so that the choice of the openness measure does have an

in�uence on the quantitative interpretation of results. Some of the coe�cients from the large

panel are insigni�cant statistically, but for reasons detailed above we do not want to over

emphasize these �ndings. Hence, we con�rm our general conclusion that openness certainly

does not increase unemployment in the long-run.

32The result implies that there is some threshold value of the endowment share for which the
negative e�ect of openness turns positive. The endowment ratio ranges from 0.18 to 10.47 with
an average of 3.16. Computing the threshold for which the marginal e�ect of openness turns from
negative to positive yields 4.00, which is between the minimum and the maximum. For countries
with low to high skill endowment ratio greater than 4 openness is positively associated with high-skill
unemployment.

33See chapter 3.2.1 for a more detailed discussion of di�erent openness measures.

85



Table 3.5: Robustness checks

Dependent variable: Total unemployment (OECD and WDI)

OECD panel Large cross section Large panel
———————————— ———————————— ————————————

Openness measure ⇓ (1) (2) (3) (4) (5) (6)
FE/RE Sys-GMM OLS IV FE/RE Sys-GMM

Real import and export openness

i: Import −0.196∗∗∗ −0.168∗∗ −0.084∗∗∗ −0.107∗∗ −0.081∗∗∗ −0.077
(0.038) (0.072) (0.030) (0.052) (0.021) (0.058)

ii: Export −0.050∗∗∗ −0.213∗∗∗ −0.077∗∗∗ −0.093∗∗ −0.178∗∗∗ −0.086∗∗

(0.019) (0.065) (0.026) (0.045) (0.064) (0.039)

Current price openness

iii: Total trade −0.057∗∗ −0.214∗∗ −0.026 −0.123∗ −0.032∗∗ −0.061
(0.027) (0.105) (0.017) (0.066) (0.014) (0.039)

iv: Import −0.081∗∗∗ −0.257∗∗ −0.023 −0.140∗ −0.029∗∗ −0.041
(0.031) (0.115) (0.019) (0.077) (0.014) (0.049)

v: Export −0.036 −0.160∗ −0.028∗ −0.110∗ −0.032∗∗ −0.079∗∗

(0.024) (0.091) (0.016) (0.057) (0.013) (0.037)

Constant price total trade openness

vi: Total trade −0.075∗∗∗ −0.171∗∗ −0.027 −0.130∗ −0.042∗∗∗ −0.039
(0.021) (0.073) (0.018) (0.072) (0.015) (0.037)

Merchandize trade openness

vii: Total trade −0.035 −0.154∗ −0.013 −0.073∗ −0.029∗∗ −0.07∗

(0.032) (0.082) (0.010) (0.040) (0.014) (0.04)

Log total unemployment and real total trade openness

viii: Total trade −0.006∗ −0.018∗∗∗ −0.009∗∗ −0.009∗ −0.009∗∗∗ −0.008
(0.003) (0.005) (0.003) (0.005) (0.003) (0.008)

Sys-GMM Sys-GMM IV IV Sys-GMM Sys-GMM
Unemployment rate Prime Youth CIA IFS ILO IFS

ix: Total trade −0.196∗∗ −0.112 −0.166∗∗ −0.083∗ −0.103∗ −0.091∗

(0.083) (0.190) (0.067) (0.045) (0.054) (0.047)

In row i - ix, each cell represents one regression. Openness coefficients reported only. Robust standard errors
in parentheses, *significant at 10%, ** significant at 5%, *** significant at 1%. All variables averaged over
5-year periods between 1980 - 2003 (OECD panel), 1971 - 2005 (large panel) and over the whole period 1990 -
2006 (large cross section) to net out business cycles. Long-run effects reported for sys-GMM regressions. Total
unemployment rate (OECD and WDI) used as dependent variable in row i - viii. Real import export openness
measures used in row i and ii, Current price openness measures used in row iii - v, constant price openness in
row vi, merchandize in row vii. In row viii we use the respective ln unemployment variable. In row ix we use
prime age, youth, CIA, IFS, and ILO data instead of total unemployment. An improved Frankel & Romer
(1999) instrument used for the IV regressions. FE/RE: fixed or random effects model selected according to
Hausman test (RE is preferred for all regressions). For further details see Tables 1,2, and 3.

1
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Log unemployment. There is no apparent consensus in the labor market literature as

to whether unemployment regressions have to be run with the dependent variable in logs or

in levels. Almost all equations discussed in Bassanini and Duval (2009) are in levels whereas

the recent paper by Costain and Reiter (2008) uses logs. In the present setup, results are

largely independent of this choice, as can be seen from line viii of Table 3.5, where we keep

estimation strategies and samples identical to those used in the upper part but use the log

of unemployment as the dependent variable. While signi�cance of the openness coe�cient

may be lost in some cases, there is no evidence�not in a single regression�that openness

increases unemployment in the long run.

Alternative unemployment measures and data sources. Our benchmark re-

gressions use total unemployment rates provided by the OECD, and in the larger samples,

data reported by the World Bank in their World Indicator Data base. There are substan-

tial concerns about data quality, in particular in samples that include developing countries.

Moreover, even OECD countries have very di�erent approaches to dealing with employment

issues for workers at the start or the end of their professional careers. We deal with this

problem by running our regressions using alternative unemployment measures.

For the OECD we substitute the total unemployment rate by prime age and youth

unemployment but use the Alcalá and Ciccone real openness measure. The �rst two columns

in line ix of 3.5 show sys-GMM estimates. For prime age unemployment, openness has a

stronger e�ect than for youth unemployment and is not statistically signi�cant in the latter

case. This is not overly surprising because youth unemployment is probably much more

strongly related to institutional features of labor markets rather than to the extent of trade

openness.

The remaining columns in line ix of Table 3.5 report results for the larger cross-section

and then for the larger panel, but use unemployment data from alternative data sources.

Most importantly, data from the CIA leads to a much stronger e�ect of openness on the

structural rate of unemployment. This is a robust �nding, for which we present more

evidence in the supplement paper. The other data sources also yield negative coe�cients

that are of similar size to those obtained with our preferred data base, the WDI.
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TFP and trade openness. Next, we present evidence consistent with the view that

the e�ect of openness on unemployment works via TFP. Our results are tentative, because

the construction of a TFP measure from observable data requires critical assumptions so

that the measure is very imperfect. 34 Also, TFP is likely not exogenous. For these reasons,

we do not want to overemphasize our results but rather view them as a �rst piece of evidence.

Column (1) in Table 3.6 shows that countries with higher TFP have lower unemployment

rates. Note that the relationship cannot be driven by business cycle variation since we work

with averages over 5-years, and have included year dummies as well as a measure of the

output gap into the regressions. The e�ect is fairly strong in the OECD panel: a one percent

increase in TFP lowers the equilibrium rate of unemployment by about 0.3 percentage

points. Going from the sample mean of TFP to the highest realization, the decrease in

unemployment is about 6 percentage points. The other cells in the �rst and second panel

show that the relationship continues to hold when using more elaborate regression methods.

If anything, controlling for endogeneity biases strengthens the size of the correlation. The

third and last panel reports results for the large cross-section where TFP is important, too.

Then a one percent increase in TFP lowers unemployment by about 0.04 percentage points.

Due to greater variance of TFP measures in the large cross-section, moving from the sample

mean to the highest realization of TFP yields an unemployment reduction of about 2.8

percentage points.

These �ndings are not necessarily contradictory with the concurrent increases in produc-

tivity and unemployment observed in Europe over the post-war period because the structure

of the regressions is such that TFP levels are not relevant per se.35 Identi�cation relies on

time variation and demeaned cross-country variance so that lower unemployment will arise

for two reasons. First, countries that had higher TFP growth should exhibit lower unemploy-

ment, as extensively documented by Pissarides and Vallanti (2004). Second, countries with

higher TFP than the cross country average are also likely to have smaller unemployment

rates, as implied by the theoretical model in Felbermayr, Prat and Schmerer (2011a).

34We construct our measure of TFP by following the procedure in Benhabib and Spiegel (2005).
We apply the perpetual inventory method to back out estimates for capital and then compute TFP
as the Solow residual. We use the original estimates published in Benhabib and Spiegel (2005) for
the large cross-section.

35We thank an anonymous referee for raising this point.
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Table 3.6: Channels of interaction

Dependent variable: total Unemployment (OECD and WDI), or ”channel variables”
Channel variable: TFP

Openness measure: Real openness (Alcala & Ciccone, 2004)

(1) (2) (3) (1) (2) (3)

I Dep. var. ⇒ u log TFP u u log TFP u

OECD panel OECD panel

FE/RE FE/RE FE/RE FGLS FGLS FGLS

————————— —————————————– —————————————–

log TFP −0.312∗∗∗ −0.295∗∗∗ −0.491∗∗∗ −0.364∗∗∗
(0.080) (0.095) (0.079) (0.087)

Total trade openness 0.264∗∗ −0.014 0.390∗∗∗ −0.066∗∗
(real) (0.119) (0.030) (0.07) (0.031)

OECD panel OECD panel

Diff-GMM Diff-GMM Diff-GMM Sys-GMM Sys-GMM Sys-GMM

————————— —————————————– —————————————–

log TFP −0.789∗ −0.670 −0.477∗ −0.516∗
(0.479) (0.521) (0.284) (0.289)

Total trade openness 0.635∗ 0.002 2.476∗∗ −0.017
(real) (0.341) (0.141) (0.976) (0.082)

Large cross section Large cross section

OLS OLS OLS IV IV IV

————————— —————————————– —————————————–

log TFP −4.231∗∗ −2.949 −4.231∗∗∗ −2.244
(1.783) (2.376) (1.471) (3.599)

Total trade openness 0.008∗∗∗ −0.027 0.008∗∗∗ −0.042
(real) (0.001) (0.034) (0.002) (0.067)

Each column in each cell represents one regression. Openness and channel variable coefficients reported
only. As channel variables we use Total Factor Productivity. In (1) we regress the channel variable
on unemployment, in (2) we regress the channel variable on openness, and in (3) we regress openness
and the channel variable on unemployment. Robust standard errors in brackets, * significant at 10%,
** significant at 5% and *** significant at 1%. For the OECD panel we run benchmark type fixed and
random effects regressions in the upper left panel (Hausman test indicates that RE is efficient in (1)
and (3)) and FGLS regressions in the upper right panel. Openness, output gap and wage distortion
treated as endogenous when preforming diff- and sys-GMM in the middle left and right panel (OECD).
For the large cross section we run benchmark type OLS and IV regressions. An improved Frankel &
Romer (1999) instrument used as instrument for the IV regressions.
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Column (2) in the table shows that openness and TFP are positively related. We treat

openness as endogenous using the same empirical strategy than in the benchmark regressions.

The results are broadly in line with Alcalá and Ciccone, who use a somewhat di�erent

de�nition of TFP for the year of 1985 in their cross-sectional analysis. Doubling real openness

from the sample mean (about 35 for the OECD panel and 30 in the large cross section)

leads to an increase in TFP by about 10 percent in the FE/RE e�ects benchmark OECD

regressions and by about 24 percent in the large cross-section for both OLS and IV. The

additional FGLS and GMM regressions in the upper right and middle panel reveal the same

signi�cant relationship and thus support the benchmark results.

Let us now turn our attention to our main interest, that is the interaction between TFP

and trade openness. The third columns of each cell use both real openness and the log

of TFP in the same unemployment regressions. Interestingly enough, adding TFP leads to

drastic losses in statistical signi�cance for trade openness. Among all speci�cations, only the

FGLS regression in the OECD sample yields a statistically signi�cant negative coe�cient for

our preferred measure of openness, a �nding that stands in sharp contrast to the robustness

exhibited in previous regressions. However, out of the �ve non signi�cant coe�cients, four

are negative.

These results suggest that that the impact of openness mostly goes through TFP. This

is an intriguing implication because it echoes recent theoretical research on the interac-

tions between trade, �rm selection and unemployment. In search-theoretic explanations of

equilibrium unemployment, �rms with higher productivity �nd it more attractive to post

vacancies; see Epifania and Gancia (2005) or Felbermayr, Prat and Schmerer (2011a). In

the latter work, more openness forces ine�cient �rms to quit and allows more productive

ones to expand. The average �rm's productivity increases, its revenue per match relative

to the costs of vacancy creation goes up, and so do its incentives to create jobs. Hence,

increased openness leads to lower equilibrium unemployment in the long-run through higher

productivity. Establishing the existence of causal links from trade to TFP and then from

TFP to unemployment would obviously require more detailed data on industry structure

with potentially exogenous episodes of trade liberalization. Our �ndings can nonetheless be

interpreted as encouraging piece of evidence for further research in that direction.
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3.6 Conclusion

This paper establishes an empirical regularity: trade openness does not increase structural

unemployment in the long run. Quite to the contrary, in most of our regressions, we �nd

overwhelming evidence for a bene�cial e�ect. This �nding is robust to the choice of sample,

estimation strategy, and does not hinge on our particular choice of openness measure or the

de�nition of the unemployment rate.

Our analysis draws on two long-standing research traditions: panel unemployment re-

gressions for OECD countries, recently summarized by Nickel et al. (2005), and cross-

sectional analysis of the e�ect of trade liberalization pioneered by Frankel and Romer (1999).

In all cases, we average our data and use information on the output gap in order to con-

trol for business cycle e�ects. We include a large host of institutional variables and of

geographical controls related to the importance of domestic as compared to international

trade. Whenever possible, we include country and year e�ects. We deal with the possible

endogeneity of openness either by exploiting the time dimension of the data or by using the

geography-based instrumentation strategy developed by Frankel and Romer (1999). All of

our di�erent approaches have advantages and drawbacks. However, the picture across all

models is fairly stable and robust: There is no evidence for an unemployment-increasing

e�ect of openness.

Our results are therefore in line with theoretical work that points towards a negative

e�ect of trade liberalization on the structural rate of unemployment. Models of this type are

presented in Dutt et al. (2009) or in Felbermayr, Prat, and Schmerer (2011a). The recent

work by Helpman, Itshoki, and Redding (2011 a,b) is also compatible with the evidence.

Finally, it is worth noting that the present paper has a focus on long-run e�ects. We

pay special attention to netting out business cycle disturbances. In this sense, our work is

complementary to a growing number of empirical papers on the short-run implications of

trade liberalization for labor markets.
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3.7 Data description and summary statistics

3.7.1 Unemployment rates

Table 3.7: Unemployment rates according to di�erent sources

Unemployment rate ratio
Year Sample (average) CIA / ILO

WDI ILO CIA Avg. Median

1990 Full (N=48) 7.74 7.79 9.69 1.29 1.16
OECD 20 6.90 6.88 7.02 1.07 1.00

RoW 8.16 8.24 11.03 1.40 1.18

1995 Full (N=68) 8.69 9.00 9.64 1.16 1.10
OECD 20 8.74 8.75 10.39 1.22 1.17

RoW 8.68 9.10 9.34 1.13 1.08

2000 Full (N=77) 9.06 9.43 10.88 1.39 1.02
OECD 20 6.15 6.13 6.73 1.09 1.03

RoW 10.09 10.59 12.34 1.50 1.02

2005 Full (N=69) 8.94 8.94 9.89 1.15 1.07
OECD 20 6.39 6.34 6.63 1.04 1.03

RoW 9.98 9.99 11.23 1.20 1.08

Data sources: CIA (Central Intelligence Agency); ILO (International

Labor Organization), WDI (World Development Indicators, World

Bank).

OECD20 sample includes the 20 OECD countries used in Bassanini

& Duval (2009) and in our panel regressions.

Countries included: AlbaniaC , ArgentinaBCD, AustraliaABCD, AustriaABCD, BelgiumABCD,

BoliviaBCD, BrazilBCD, BulgariaBCD, CanadaABCD, ChileBC , ChinaBC , ColombiaBC , Costa RicaC ,

CroatiaBCD, Czech RepublicBCD, DenmarkABCD, Dominican Rep.BC , EcuadorBC , EgyptBC , El

SalvadorC , EstoniaC , FinlandABCD, FranceABCD, GeorgiaCD, GermanyABCD, GreeceBCD, GuatemalaC ,

HondurasC , Hong KongBCD, HungaryBCD, IcelandC , IndonesiaBCD, IrelandABCD, IsraelBCD, ItalyABCD,

JamaicaBC , JapanABCD, JordanCD, KazakstanBD, KoreaBCD, KuwaitC , Kyrgyz RepublicD, LatviaBCD,

LithuaniaBCD, MalaysiaBC , MauritiusC , MexicoBCD, MoldovaC , MoroccoBCD, NetherlandsABCD,

New ZealandABCD, NicaraguaC , NorwayABCD, PakistanBCD, PanamaBCD, ParaguayC , PeruBC ,

PhilippinesBCD, PolandBCD, PortugalABCD, RomaniaBCD, Russian FederationBCD, SingaporeBCD,

Slovak RepublicBCD, SloveniaBCD, South AfricaBCD, SpainABCD, Sri LankaBC , SwedenABCD,

SyriaC , SwitzerlandABCD, ThailandBC , TunisiaC , TurkeyBCD, UkraineBCD, United KingdomABCD

, United StatesABCD, UruguayBCD, VenezuelaBC .
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A: included in the OECD sample, B included in the large cross section, C: included in the large

panel, D included in the skill speci�c unemployment regressions, large cross section.

3.7.2 OECD sample

Unemployment rates For our OECD benchmark regressions we use total unemployment,

measuring the percentage share of unemployed workers in total labor force (15 - 66 years old indi-

viduals). Data taken from Basanini and Duval. Original Source: OECD, Database on Labour Force

Statistics; OECD, Annual Labour Force Statistics.

Openness measures Total trade openness is de�ned as imports plus exports divided by two

times GDP in current prices. Real openness measures are constructed as respective current price

openness measure times price level (taken from the Penn World Table 6.2) in order to account for

the Balassa Samuelson e�ect by using real purchasing power GDP as denominator. Merchandise

openness excludes services. The variable is taken from the WDI data base. Constant price total

trade openness comes from the Penn World Table 6.2.

Wage distortion Wage distortion lumps replacement rate and tax wedge together. Both

variables a�ect unemployment through the same channel, namely wages. Therefore lumping both

variables together further reduces the number of instruments when estimating GMM regressions.

Replacement rate Average unemployment bene�ts taken from the Basanini and Duval data

set. Original source: OECD Bene�ts and Wages Database. According to Basanini and Duval data

is available for odd years only, so that they had to �ll the gaps by linear interpolation.

Tax wedge This variable measures taxation on wages by computing the di�erence between

wages paid by employers and wages earned by employees. The variable on tax wedge is constructed

using the OECD taxing wages data. Some observations were adjusted by B&D in order to �ll the

gaps in the data, thus providing a complete sample for the period 1982 - 2003.

Union density Union density measures the percentage share of workers associated to unions.

According to B&D the data was taken from the OECD Employment Outlook 2004 and inter /

extrapolated in order to maximize the sample.

High corporatism Dummy variable that takes the value one if wage bargaining is highly

centralized. Source: Basanini and Duval.

93



T
a
b
le
3
.8
:
S
u
m
m
a
ry

st
a
ti
st
ic
s

O
E

C
D

p
a
n
e
l

L
a
rg

e
c
ro

ss
se

c
ti

o
n

L
a
rg

e
p
a
n
e
l

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

V
a
r
ia

b
le

M
e
a
n

S
td

.
D

e
v
.

V
a
r
ia

b
le

M
e
a
n

S
td

.
D

e
v
.

V
a
r
ia

b
le

M
e
a
n

S
td

.
D

e
v
.

U
n
e
m

p
lo

y
m

e
n
t

(t
o
ta

l)
7
.5

3
2

3
.8

9
0

U
n
e
m

p
lo

y
m

e
n
t

(W
D

I)
8
.9

6
4

4
.3

4
3

U
n
e
m

p
lo

y
m

e
n
t

(W
D

I)
8
.3

4
3

4
.3

7
2

U
n
e
m

p
lo

y
m

e
n
t

(p
ri

m
e
)

6
.6

3
1

3
.3

2
3

U
n
e
m

p
lo

y
m

e
n
t

(C
IA

)
1
1
.2

6
9

7
.8

1
2

U
n
e
m

p
lo

y
m

e
n
t

(I
L

O
)

8
.3

7
8

4
.2

9
0

U
n
e
m

p
lo

y
m

e
n
t

(y
o
u
th

)
1
5
.1

2
2

8
.0

2
9

U
n
e
m

p
lo

y
m

e
n
t

(I
F

S
)

8
.5

9
1

3
.9

6
1

U
n
e
m

p
lo

y
m

e
n
t

(I
F

S
)

8
.2

2
5

4
.0

4
1

T
o
ta

l
tr

a
d
e
(r

e
a
l)

3
4
.4

6
6

1
8
.5

9
8

T
o
ta

l
tr

a
d
e
(r

e
a
l)

2
6
.6

7
9

2
5
.9

4
7

T
o
ta

l
tr

a
d
e
(r

e
a
l)

2
7
.0

9
2

2
2
.3

1
5

Im
p

o
rt

(r
e
a
l)

3
3
.5

3
3

1
7
.1

9
3

Im
p

o
rt

(r
e
a
l)

2
6
.3

3
2

2
4
.5

2
6

Im
p

o
rt

(r
e
a
l)

2
6
.8

0
9

2
1
.0

4
9

E
x
p

o
rt

(r
e
a
l)

3
5
.3

9
8

2
0
.1

6
2

E
x
p

o
rt

(r
e
a
l)

2
7
.0

2
6

2
7
.4

6
6

E
x
p

o
rt

(r
e
a
l)

2
7
.3

7
5

2
3
.7

4
9

T
o
ta

l
tr

a
d
e
(c

u
r.

P
.)

3
2
.8

7
9

1
6
.0

3
6

T
o
ta

l
tr

a
d
e
(c

u
r.

P
.)

4
1
.5

0
8

3
1
.1

1
1

T
o
ta

l
tr

a
d
e
(c

u
r.

P
.)

3
8
.3

8
7

2
4
.6

0
7

Im
p

o
rt

(c
u
r.

P
.)

3
2
.2

0
6

1
5
.1

4
2

Im
p

o
rt

(c
u
r.

P
.)

4
1
.3

4
5

2
9
.7

4
2

Im
p

o
rt

(c
u
r.

P
.)

3
8
.6

1
2

2
4
.0

2
7

E
x
p

o
rt

(c
u
r.

P
.)

3
3
.5

5
2

1
7
.1

5
7

E
x
p

o
rt

(c
u
r.

P
.)

4
1
.6

7
1

3
2
.6

9
8

E
x
p

o
rt

(c
u
r.

P
.)

3
8
.1

6
2

2
5
.7

2
3

T
o
ta

l
tr

a
d
e

(c
o
n
.

P
.)

3
0
.3

9
0

1
6
.5

2
7

T
o
ta

l
tr

a
d
e

(c
o
n
.

P
.)

3
9
.9

2
4

2
8
.2

3
1

T
o
ta

l
tr

a
d
e

(c
o
n
.

P
.)

3
8
.3

1
7

2
5
.5

8
9

T
o
ta

l
tr

a
d
e

(m
e
rc

h
.)

2
6
.9

3
8

1
4
.1

4
2

T
o
ta

l
tr

a
d
e

(m
e
rc

h
.)

6
5
.0

0
9

4
8
.7

4
2

T
o
ta

l
tr

a
d
e

(m
e
rc

h
.)

3
0
.8

9
9

2
1
.2

8
1

W
a
g
e

d
is

to
rt

io
n

5
8
.1

4
2

1
7
.8

2
5

E
P

L
0
.4

8
7

0
.1

8
7

L
M

R
−

5
.2

3
5

1
.3

4
7

R
e
p
la

c
e
m

e
n
t

ra
te

2
9
.4

3
0

1
2
.5

7
2

U
n
e
m

p
lo

y
m

e
n
t

b
e
n
e
fi

ts
0
.5

9
9

0
.3

4
4

U
n
e
m

p
lo

y
m

e
n
t

b
e
n
e
fi

ts
−

4
.7

4
0

2
.1

3
4

T
a
x

w
e
d
g
e

2
8
.7

1
2

8
.9

2
8

M
in

im
u
m

w
a
g
e

0
.7

5
8

0
.4

3
2

P
M

R
−

5
.8

3
3

2
.2

6
1

U
n
io

n
d
e
n
si

ty
4
0
.2

6
3

2
0
.7

6
8

H
ig

h
c
o
rp

o
ra

ti
sm

0
.5

5
4

0
.4

8
6

E
P

L
2
.0

8
6

1
.0

9
2

P
M

R
3
.8

4
8

1
.2

9
3

P
o
p
u
la

ti
o
n

1
6
.6

8
9

1
.2

5
5

P
o
p
u
la

ti
o
n

9
.8

6
3

1
.3

7
7

P
o
p
u
la

ti
o
n

9
.7

8
8

1
.4

6
3

O
u
tp

u
t

g
a
p

−
0
.8

1
9

1
.7

3
6

O
u
tp

u
t

g
a
p

−
0
.0

0
4

0
.0

1
1

O
u
tp

u
t

g
a
p

0
.0

0
0

0
.0

3
3

L
a
n
d

lo
c
k
e
d
n
e
ss

0
.4

8
6

0
.3

4
8

L
a
n
d

lo
c
k
e
d
n
e
ss

0
.4

5
7

0
.3

3
8

A
re

a
1
2
.5

1
7

2
.0

1
1

A
re

a
1
2
.4

7
5

1
.8

9
2

L
a
ti

tu
d
e

3
.3

1
4

0
.9

9
7

L
a
ti

tu
d
e

3
.4

0
9

0
.8

6
0

U
n
o
ffi

c
ia

l
e
c
o
n
o
m

y
2
8
.6

1
9

1
3
.8

5
1

F
&

R
tr

a
d
e

sh
a
re

3
7
.1

8
9

1
9
.2

6
5

T
F

P
2
6
6
.8

3
8

6
.9

0
2

T
F

P
1
.1

9
9

0
.4

3
2

S
k
il
l

sp
e
c
ifi

c
u
n
e
m

p
lo

y
m

e
n
t

ra
te

s

L
o
w

sk
il
l

u
n
e
m

p
lo

y
m

e
n
t

1
1
.3

7
9

6
.4

9
9

H
ig

h
sk

il
l

u
n
e
m

p
lo

y
m

e
n
t

6
.8

4
2

5
.8

6
8

L
o
w

/
H

ig
h

sk
il
l

e
n
d
o
w

m
e
n
t

ra
ti

o
3
.1

5
9

2
.5

2
1

1

94



EPL Measures the stringency of employment protection legislation, taken from Basanini and

Duval. Original source: OECD, Employment Outlook 2004.

PMR Measures the regulation on product markets and competition, taken from Basanini and

Duval. Original source: Conway et al. (2006).

Output gap Output gap measures the di�erence between actual and potential GDP as percent-

age of potential output. As source B&D cite the OECD Economic outlook and IMF International

�nance statistics.

3.7.3 Large global cross country sample

Unemployment rate We use three di�erent sources for total unemployment: The World

Developing Indicators mainly provide o�cial estimates on unemployment and are used as benchmark.

Average unemployment rates constructed with less than 10 observations dropped. For additional

robustness checks we include unemployment rates taken from the CIA factbook and IFS data base.

For our skill speci�c unemployment regressions we use data from the World Developing In-

dicators. We have percentage information on the fraction of total unemployment with primary,

secondary, and tertiary skilled labor force. In order to derive speci�c skill-group unemployment

rates, we construct skill speci�c total unemployment rates, multiply them with a measure on the

total labor force in order to drive the number of skill speci�c unemployed workers, and divide by

the number of workers belonging to the respective skill group (available in the WDI data base).

Openness measures See OECD sample data description for further details.

Frankel and Romer instrument (F&R) Our improved Frankel and Romer instrument

bilateral trade data was used to regress total trade (exports plus imports) between country i and

j, normalized by country i′s GDP, on geographical determinants of trade. The standard procedure

is to take logs and estimate using OLS. Since Tij = 0 for many country pairs, we follow Santos

and Tenreyro (2006) and estimate (3.3) using Poisson pseudo maximum-likelihood. Predicting T̂ij

and summing over j, we have a measure of the trade share T̂i that is by construction orthogonal to

unemployment and hence a valid instrument.

EPL Employment laws index measuring the protection of labor and employment (EPL). The

index variable includes: 1) Alternative employment contracts, 2) cost of increasing hours worked, 3)

cost of �ring workers and 4) dismissal procedures. Source: Botero et al. (2004).
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Unemployment bene�ts Unemployment bene�ts is an index variable taken from Botero

et al. (2004), including: 1) time of employment needed to qualify for unemployment bene�ts, 2)

percentage of workers monthly income, paid to �nance unemployment bene�ts, 3) waiting time on

unemployment bene�ts, 4) percentage of income covered by unemployment bene�ts in case of a one

year unemployment spell.

Minimum wage Dummy variable which takes the value one if there are binding minimum

wages in the respective economy, taken from Botero et al. (2004).

Latitude Measures the distance between a country's capital and the equator. Data taken from

the CIA factbook.

Area We control for the size of the economy in terms of its log area.

Land lockedness Land lockedness is constructed as index, measuring the length of neighboring

borders relative to total length of borders.

Population We use Penn World Table 6.2 data on the size of population and take logs.

Uno�cial economy This variable measures the size of the shadow economy, taken from

Botero et al. (2004).

Output gap We construct output gap as di�erence between ln GDP and ln trend GDP, where

the latter one is constructed by HP �ltering the GDP data with smoothing factor 400. GDP is

constructed as real GDP per capita (chain) times population taken from the Penn World Table 6.2.

3.7.4 Large panel

Unemployment (u) See large cross section for further details. We also use unemployment

rates from the ILO Laborsta database for robustness checks.

Openness measures See OECD data description for further details.

Labor market regulations (LMR) An index variable capturing labor market regulations.

This index contains information on minimum wages, mandated hiring costs, unemployment bene�ts

and other variables. Notice that higher index values indicate more freedom and thus lower labor

market regulations. Higher values indicate more freedom in terms of less regulation. Between 1975

and 2000 data was estimated in 5-year intervals. From 2000 till 2006 yearly data is available. Source:

Fraser Freedom of the World data set, 2008. Recoded by multiplying with −1.
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Unemployment bene�ts Higher values indicate more freedom in terms of less regulation.

Source: Fraser Freedom of the World Data set, 2008. Recoded by multiplying with −1.

Product market regulations (PMR) Taken from the Fraser freedom of the world

database. We use price control as proxy for product market regulations. Higher values indicate

more freedom in terms of less regulation. Source: Fraser Freedom of the World data set, 2008.

Recoded by multiplying with −1.

Output gap See large cross section data description for more details.

Population See large cross section data description for more details.
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Chapter 4

Trade and Unemployment revisited

4.1 Detailed regression tables

In this companion chapter we present all results discussed in chapter 3 of this thesis at full length by

reporting detailed regression output tables together with the main test statistics for all tables in the

main chapter. In the description provided below we always refer to the related tables in Felbermayr,

Prat, and Schmerer (2011b), which is the paper that contains the study presented in chapter 3, by

using the label FPS (2011b). Table 1 in FPS (2011b) is therefore identical to the Table 4.1 in the

underlying thesis.

In the second part of the companion chapter some additional robustness checks not included in

FPS (2011b) are provided.

4.1.1 Details on Table 3.4 to 3.6 in the main chapter.

Table 3.4 in the main chapter. Our skill-speci�c unemployment regression strategy is to

distinguish between standard regressions in line with our large cross section, and regressions where

we additionally include the low to high skill endowment share as well as the interaction between

openness and low to high skill endowment share.

The skill-speci�c unemployment results indicate that the negative and highly signi�cant coef-

�cient found for aggregate unemployment regressions are mainly driven by the reduction in high

skill unemployment rate. In both models, OLS and IV, we �nd negative and highly signi�cant co-

e�cients when regressing openness on high skill speci�c unemployment rates. Conversely, the data

remains silent when using low skill unemployment rates as dependent variable.1 Both �rst stage F

1We also experimented with various tari� measures, where we �nd that tari�s have an decreasing
e�ect on tertiary unemployment only. What we can say for certain is, that the e�ect on the aggregate
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and partial R-square statistics ful�ll the requirements for valid instruments.2

Table 3.5 in the main chapter. In Table 5 (FPS (2011b)) we extend the OECD panel

benchmark regressions by separate import and export openness measures. In the main chapter

we report FE/RE and sys-GMM regression openness-coe�cients for the OECD panel, OLS and IV

openness-coe�cients for the large cross section, as well as FE/RE and sys-GMM openness-coe�cients

for the large panel regressions. In the companion chapter we present tables containing information

on regressions for all openness measures available. The �rst regression thus replicates the benchmark

regressions by including real total trade openness. The rest of the tables contain details on Table

5 in FPS (2011b) where we report openness coe�cients for regressions that include real import

openness, real export openness, current price total openness, current price import openness, current

price export openness, constant price total openness, and merchandize openness.

Table 4.1 in this subchapter reports the detailed regression output tables for �xed and random

e�ects regression, whereas Table 4.2 reports the respective Sys-GMM regression results. For both

�xed and random e�ects regressions we select the preferred openness coe�cient according to the

Hausman test. Hausman p-values are reported in the last line of Table 4.1. Random e�ects re-

gressions are preferred if we cannot reject the H0. For the OECD sample random e�ects is always

preferred over the within estimator.

Table 4.2 presents details on OECD sys-GMM regressions in FPS (2011b). Long run e�ects

are constructed by solving the regression equation for long run unemployment (dependent variable).

The Hansen test of overidenti�cation for the sys-GMM lies between 0.1 and 1.0. Although this

is still in range, the p-value is alarmingly high. We thus might have overidenti�cation due to too

many instruments. However, this shortcoming disappears once we use the consistent di�-GMM

regressions, where we have a Hansen test p-value close to 0.5. Di�-GMM generates less instruments

due to a lower number of moment conditions. The results are in line with those from sys-GMM. The

requirement for the test on autocorrelation supports both types of GMM regressions by indicating

second order serial correlation.

In Table 4.3 we present detailed regression tables for the corresponding large cross sectional

OLS and IV regressions. Again, we only extend the benchmark regressions by controlling for di�er-

ent openness measures without changing the dependent variable or other control variables used as

benchmark. As test statistic we report �rst stage F-statistic which have the power to identify weak

instrument problems. As a rule of thumb, a F-statistic lower than 10 indicates that instruments

level is mainly driven by a reduction in more skilled workers, whereas less skilled workers remain
una�ected.

2For regressions (3) and (4) we �nd that the �rst stage F-statistic is 39.963 and the partial R-
squared is 0.484. For (7) and (8) we �nd Shea's partial R-squares equal to 0.598 for openness and
0.441 for the interaction between openness and the endowment share.
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are weak. The F-statistic for our real openness measures are around 20. For current price openness

measures the F-statistic is around 10. However, current price import openness and constant price

total openness yields F-statistics around 8 which is too low. Partial R-square statistics are always

more than 0.13 and thus su�ciently high. Again, we get much better results for our real openness

measures where we have partial R-square statistics around 0.4.

In Table 4.4 and 4.5 we report details on FE/RE and sys-GMM large panel regressions. The

Hausman test almost always prefers the random e�ects estimator over the within estimator. For

sys-GMM we �nd Hansen test p-values around 0.2 − 0.4, which is much lower than for the OECD

sample before. However, some of the openness measures are not signi�cant anymore.3 The test on

auto correlation also satis�es the requirements.

Row vi in Table 5, FPS (2011b), also provides results for regressions where we use log unemploy-

ment rates. Detailed output tables for the respective log unemployment regressions are reported in

Table 4.7 - 4.11. As additional robustness checks we study the role of the unemployment measures

in FPS (2011b) by extending our benchmark regressions with various unemployment rates. The

detailed results are reported in Table 4.12 - 4.16 where only the �rst column is related to Table

5 FPS (2011b). Additional robustness checks including other openness measures are also reported

in Table 4.12 - 4.16. The results of those additional robustness checks are not included in FPS

(2011b). For the OECD panel we use prime age and youth unemployment from the OECD, CIA

and IFS data for the large cross section, and ILO and IFS data for the large panel.4 We solely focus

on sys-GMM regressions. Di�-GMM regressions are included in the last part of this supplement

as further robustness checks. Necessary test statistics are all included for the respective regression

Tables. All regressions are valid as far as the usual test statistics are concerned.

Table 3.6 in the main chapter. Table 4.17 and 4.18 present details on the channel re-

gressions summarized in Table 6, FPS (2011b). As channel variable we focus on log TFP. As a �rst

step we regress log TFP on unemployment. Second, we regress log TFP on openness, and in a last

step we regress openness and log TFP on unemployment. For the OECD panel we run benchmark-

type �xed and random e�ects regressions (Hausman test indicates that RE is preferred in (1) and

(3)) and FGLS regressions. Openness, output gap and wage distortion treated as endogenous when

preforming di�-GMM in the middle left panel (OECD). For sys-GMM we do not treat output gap

as endogenous in order to reduce the number of instruments. For the large cross section we run

benchmark-type OLS and IV regressions where we instrument openness with an improved Frankel

and Romer instrument.

3In particular import openness and constant price openness.
4We do not have enough observations for the CIA measure to construct a panel variable and thus

use ILO unemployment rates instead.
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Table 4.18: Large cross section: TFP channel regressions (Table 3.6, lower
panel)

(1) (2) (3) (4) (5) (6)

OLS OLS OLS IV IV IV

Dep. var. u TFP u u TFP u

Total trade openness 0.008*** -0.027 0.008*** -0.042
(0.001) (0.034) (0.002) (0.067)

TFP -4.231** -2.949 -4.231*** -2.244
(1.783) (2.376) (1.471) (3.599)

Unemployment benefits 3.768* 0.492*** 3.106 3.768** 0.491*** 2.742
(2.122) (0.113) (2.259) (1.751) (0.092) (2.423)

EPL 2.821 -0.103 3.078 2.821 -0.101 3.219
(3.346) (0.194) (3.454) (2.761) (0.161) (2.881)

Minimum wage 1.166 -0.114* 0.968 1.166 -0.119** 0.860
(1.453) (0.063) (1.464) (1.199) (0.053) (1.142)

Population -0.193 0.029 -0.244 -0.193 0.029 -0.271
(0.720) (0.037) (0.696) (0.594) (0.030) (0.565)

Latitude 0.195 0.083*** 0.084 0.195 0.082*** 0.022
(0.537) (0.027) (0.556) (0.443) (0.022) (0.568)

Land lockedness -3.895*** -0.132 -3.668*** -3.895*** -0.132* -3.543***
(1.281) (0.099) (1.311) (1.057) (0.079) (1.246)

Area -0.294 0.055* -0.507 -0.294 0.052* -0.623
(0.442) (0.028) (0.548) (0.365) (0.030) (0.612)

Unofficial economy 0.003 -0.008** 0.003 0.003 -0.008*** 0.003
(0.050) (0.003) (0.049) (0.041) (0.002) (0.039)

Output gap -17.025 5.416 -26.537 -17.025 5.374* -31.768
(43.527) (3.604) (45.351) (35.916) (3.060) (40.996)

Observations 47 47 47 47 47 47
R2 (adjusted) 0.503 0.812 0.495 0.503 0.812 0.492

1st stage F-stat. 16.496 10.871

Partial R-squared 0.381 0.279

4.2 Further robustness checks

Tables in this subchapter are neither included in the main chapter 3 of this thesis, nor in FPS

(2011b). We show further robustness checks for the OECD panel, cross section, and large panel. For

the OECD and the large panel we report di�-GMM and FGLS regression results. All regressions

show the same pattern as our main regression results. For aggregate unemployment we always �nd

negative and coe�cients and most of them are signi�cant. For the OECD we also show prime age

and youth unemployment regression results for �xed e�ects and random e�ects regression models.

For the large cross section we use di�erent sources for total unemployment, not shown in the main

chapter (ILO, ln CIA, ln ILO, ln IFS). More precisely, we use data on unemployment from the ILO

LABORSTAT data base, CIA factbook and IFS data base and rerun our benchmark �xed e�ects /

random e�ects regressions and di�/sys GMM regressions.
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Table 4.19 - 4.20 So far, we neglected FGLS and di�-GMM regressions. We present FGLS

and di�-GMM regression results in Table 4.19 - 4.20. However, the results are in line with other

regressions in FPS (2011b) and thus con�rm our �nding.

Table 4.21 - 4.22 We use OECD prime age unemployment rates for Table 4.21 and OECD

youth unemployment rates in Table 4.22 and compare �xed e�ects and random e�ects regressions.

The Hausman test reported in the last line always prefers random e�ects. Excluding workers on

both margins by constructing prime age unemployment rates does not change the overall picture.

Almost all openness measures reveal a negative and highly signi�cant coe�cients for both, random

e�ects and �xed e�ects.

In Table 4.22 we use youth unemployment rates and focus on workers between 15 and 24 years

old. Random and �xed e�ects regressions have the same signi�cant signs and therefore further

reinforce our �ndings.

Table 4.23 - 4.26 We present some cross sectional regressions not discussed in the main paper,

namely ILO unemployment regressions, ln CIA, ln ILO, and ln IFS unemployment regressions. For

the large cross section, using ILO unemployment implies that the signi�cant e�ect of openness gets

lost once we run IV regressions. Nevertheless, OLS still con�rms our results so far and at least we do

not �nd any positive openness coe�cient for IV. CIA and IFS unemployment data works good, so

we �nd negative and highly signi�cant results, also further validating our benchmark results. Using

CIA data, we also �nd that the magnitude of the e�ect is much stronger. This is due to the fact that

the dispersion of unemployment is much higher for CIA than for WDI, ILO or IFS data. Especially

less developed countries exhibit higher rates of unemployment, which boosts the magnitude of the

e�ect.
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Chapter 5

FDI and Skill-Speci�c Unemployment

5.1 Introduction

In this chapter we turn the focus to the interaction between labor market institutions, global

sourcing, and skill-speci�c search unemployment. More precisely, instead of trade liberaliza-

tion we focus on the e�ects of FDI on skill speci�c unemployment in a general equilibrium

framework with low and high skill labor. An enormous reduction in transportation costs

and barriers to trade and capital have fueled a debate about potential risks of job losses trig-

gered by a reallocation of home production to low cost countries. The widespread belief that

globalization is responsible for massive job destruction also rationalizes the recent surge in

protectionism described by Scheve and Slaughter (2001) amongst others and therefore moti-

vated a large and emerging literature on trade and unemployment. Our contribution to this

debate is to shed light on the interaction between product and labor markets by studying

how footloose capital �ows between two countries a�ect equilibrium unemployment. More-

over, the second major contribution is to analyze institutional spillover e�ects that stem from

labor market institutional changes in favor of the workers. Institutional changes that bene�t

the workers lead to massive capital out�ows and open a channel through which changes in

one economy's labor market a�ect labor markets in the rest of the world. Such a change

in institutions is also a potential explanation for the recently observed reversing trend in

FDI to China. After two decades of attracting an astonishing amount of capital in�ows and

strengthening of Chinese �rms in the 80s and 90s, China more recently started to transform
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into an FDI sending country.1 The comparative static implications drawn from the model

presented in this paper imply a two-way relationship with wages being jointly determined

by labor market institutions and international trade. Based on this outcome of the model,

recent improvements in the Chinese security system and workers' labor rights can serve as

a potential explanation for such a reversing trend.

Secondly, it will be shown that FDI a�ects labor demand on the extensive margin. At

the extensive industry margin the widening of the FDI receiving country's range of active

industries is due to increased competitiveness in industries located close to the former cuto�,

which boosts labor demand and thus decreases equilibrium unemployment. The impact

of such an industry-reallocation from one to the other country is expected to be much

stronger in magnitude than the e�ects caused by a pure substitution between labor and

capital. Conversely, adjustments in the standard Pissarides (2000) framework with capital

but without a continuum of industries occur at the intensive margin only. FDI-in�ows in

such a simple model reduce capital costs and thus lead to a substitution of labor by capital.

To the best of my knowledge, the model presented in this chapter is the �rst focusing on

the unemployment e�ects of global sourcing in a model with a continuum of industries. The

model closest to mine is Beissinger (2001), who studies spillover e�ects of unilateral labor

market reforms on capital �ows between two countries. Conversely, Boulhol (2009) focuses

on the pressure of trade liberalization on labor market deregulations. Lin and Wang (2008)

empirically investigate this relationship by studying how capital-out�ows a�ect unemploy-

ment using panel data.

5.2 The benchmark model

Product market equilibrium is determined in a a two-stage production process: In stage 1,

�nal goods are assembled using intermediate goods produced by two di�erent types of �rms

in stage 2, and capital. Firms producing high skill intermediates do this by solely using

high skill labor, whereas low skill intermediate good producers employ low skill labor only.

Stage 2 �rms and workers take expected prices charged by stage 1 �rms into consideration

and bargain about wages. Search frictions drive a wedge between labor costs and prices

charged for intermediate goods. The production and consumption side is interacted over all

1See Braunstein and Epstein (2002) for instance.

129



stages since labor and capital costs together pin down national income, world income, and

(international) goods' prices.

Consumer demand. Aggregate demand for intermediate goods Y over all industries

reads as

ln Y =

∫ 1

0
ϕ(z) ln x(z)dz , (5.1)

where x(z) denotes the amount of intermediate goods demanded from industry z and ϕ(z)

is industry z's Cobb Douglas consumption share.2 The aggregate consumption good is

produced without costs and sold for an aggregate price level P . Since prices and wages are

jointly determined at stage 1 and 2, aggregate demand for the �nal output good equals total

expenditure Y P = E. The aggregate demand function (5.1) implies that a constant fraction

ϕ(z) of world expenditure is spent on the consumption of good z. Thus, consumer demand

for output generated in industry z reads as

x(z) =
ϕ(z)E

c(z)
, (5.2)

so that the share of expenditure spent for that particular industry z is equal to the revenue

generated in the respective industry. Perfect competition implies that total revenue in

industry z is equal to the quantity produced, x(z), times unit costs, c(z). One can solve

the standard utility maximization problem of the representative consumer who maximizes

utility (5.1) subject to the budget constraint, which depends upon prices, consumption, and

income available for consumption. The �rst order conditions of the utility maximization

problem yields equation (5.2).

Stage 1: Final consumption goods. Following Feenstra and Hanson (1996, 1997)

goods are produced using the input factors capital, high-, and low-skill intermediates. The

input coe�cients that determine labor requirements for the production in z are given ex-

ogenously.3 Goods in the continuum are ranked according to their skill intensities ah(z) and

al(z), both described by linear functions increasing in z. The assumption that the input

coe�cient curves that pin down low- and high-skill labor requirement are both steeper in

2Summing up the shares over the whole continuum of industries must equal unity.
3Demand for intermediate goods produced on stage 2 maps into labor requirement due to the

small �rm assumption and perfect competition. Each stage 2 �rm hires exactly one worker.
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the foreign country than in the home country give rise to gains from trade and determine the

free trade pattern that stems from cross-country di�erences in production costs. Note, that

technology plays a minor role in this setup since the results are not driven by di�erences

in endowments or technology. Countries produce goods where they have a comparative ad-

vantage by means of lower unit costs compared to the unit costs in the competing country.

However, it is sensible to link the input requirement curves to relative factor endowments so

that, on average, low-skill abundant countries have a relatively higher low skill labor demand

in all industries. In the following all countries are assumed to be low skill abundant and all

industries therefore have higher low skill requirement on average.4 The functional form of

both input coe�cient curves is

ali(z) = αli + γli(z) , (5.3)

ahi(z) = αhi + γhi(z) (5.4)

where i is the country identi�er, l denotes low-, and h denotes high-skill. For the input coef-

�cients we assume that α is a country-speci�c constant and γ denotes the industry speci�c

component of labor requirement depending on z. Similar to Feenstra and Hanson (1996,

1997) the �nal intermediate good is assembled according to the nested Leontief production

function

xi(z) =

[
min

{
li(z)

ali(Z)
,
hi(z)

ahi(z)

}]ζ
[ki(z)]

1−ζ . (5.5)

Input over high- and low skill intermediates is assumed to be Leontief, which implies

that input-relation between high- and low-skill intermediates is �xed. The aggregated

intermediate-good is nested into a Cobb Douglas production function that combines in-

termediates with capital to produce the �nal consumption good. Let p(z) denote the price

of each �nal intermediate input good, l(z) is low skill labor demand in industry z, and h(z)

is high skill labor demand in industry z. Under autarky the whole continuum of goods is

produced domestically. Under free trade however, both countries specialize and the range

4Whether a country is high or low skill abundant highly depends on how both categories are
classi�ed. On average the world is medium skill abundant. Using WDI data in order to decompose
the total labor force into low, medium and high skill components we �nd that on average 33 percent
of the labor force has a low skill education and only 16 percent of the work force hold a high skill
quali�cation. Lumping high and medium skilled workers to skilled workers we �nd that all developed
counties are skill abundant.
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of active industries within each country is determined by the cuto� condition

pd(z
∗) = pf (z∗) . (5.6)

Stage 1 prices equal production costs depending on stage 2 �rm's input coe�cients, wages

earned by workers that produce the intermediates in stage 2, and search cost paid by stage 2

�rms in order to recruit workers. Goods are ordered according to their relative skill intensity.

We know that intermediate good prices are equalized over the whole continuum and set in

stage 2. This implies that the unit cost ranking of industries solely depends on the input

coe�cients, which are exogenously given and increasing in z. Wages in both countries are

equalized across sectors z but not across skill groups. Each �rm has to pay qh for high skill

intermediate goods and qL for low skill intermediates. Intermediate goods' prices are taken

as given in the �nal production stage and set in the stage below where �rms use high and

low skill labor to produce the intermediates. Stage 1 �rms adjust their labor demand with

respect to prices charged by stage 2 �rms. Perfect competition implies that the industry

price level equals the respective industry unit costs

pi(z) = ci(z) = B(qhiahi(z) + qliali(z))
ζr1−ζ
i , (5.7)

where B = ζ−ζ(1 − ζ)−(1−ζ) and c(z) denotes minimum unit costs in sector z obtained

by solving the standard cost minimization problem for �rms producing according to the

production function (5.5).

Stage 2: Intermediate input producers. Firms in this �nal stage use labor to

produce intermediate input goods. There are two di�erent type of �rms, one producing high

skill intermediates by input of high skill labor, and one producing low skill intermediates by

input of low skill labor. This assumption is consistent with the notion of �rms producing

di�erent parts with di�erent skill requirements in separated plants. The number of potential

�rms is given by Li and Hi since each �rm in stage 2 employs one worker, and since demand

for high and low skill intermediates is dictated by the Leontief production function (5.5) in

stage 1. However, search frictions reduce the number of �rms since some of the workers are
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unemployed.5

Labor markets are not perfect. Employers and employees have to be matched to each

other and �rms have to post vacancies before hiring workers. Bargaining between �rms and

workers is separated according to the workers' skills without intra �rm bargaining across

skills. However, there is an interaction between high and low skill workers since stage 2

�rms take stage 1 prices into consideration when negotiating wages. Equation (5.5) implies

that there is no substitution between high and low skill workers since both inputs are used

in a certain relation. Thus, �rms' revenue is zero if bargaining with one or the other type

of worker fails. Even if the relation in the production process is di�erent, their importance

for the revenue generated is equal since the real amount of both input factors is equal in

production. Factors with higher input coe�cients are more productive and therefore less

units are used. Due to this complementarity in production �rms cannot substitute the less

e�cient factor with more e�cient ones which a�ects the bargaining process. Given that the

price for the intermediate good in stage 1 depends on wages paid by stage 2 �rms, labor

market clearing hinges on a certain equilibrium market tightness to secure that revenue

generated by �rms in stage 2 is exactly equal to pi(z)xi(z).

Wage bargaining and job creation in stage 2. In stage 2, one high (low) skill

intermediate �rm produces for the assembling process of good xi(z) in stage 1 and each �rm

employs exactly one worker. Firms have to post vacancies in order to recruit new workers,

which incurs vacancy posting costs. In the following we assume that �rms pay recruitment

cost c in some common units p. This is a more general formulation as in Pissarides (2000)

where vacancy costs are paid in terms of the individual price or Felbermayr, Prat, Schmerer

(2011a) where vacancy costs are paid in terms of the aggregate price level. The common

vacancy price index p is measured either in units of numeraire, intermediate good prices,

the aggregate price level, or the wage rate.6 In line with Pissarides (2000), We assume that

vacancy posting costs are paid in terms of stage 1 prices when solving the general equilibrium

of the model. The matching process itself is modeled according to a standard Cobb-Douglas

5See Ebell and Haefke (2004) on a further discussion why the small �rm assumption is harmless
under the assumption of perfect competition. Under monopolistic competition the number of �rms
is crucial for determining the equilibrium. Thus, the standard small �rm assumption is not feasible
anymore.

6One important feature of p is that it is measured in the common unit. Income, wages, and prices
have the same units and are therefore valid.
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matching function m(θk), which is concave and has constant returns to scale properties. We

follow Pissarides (2000) in modeling the problem of the workers and the �rms.

Job Creation Jk in (5.8) denotes the present discounted value of expected pro�ts from

an occupied job in skill group k, Vk in (5.9) denotes the value of a vacant job in skill group

k, and η denotes the exogenously given discount rate.7 The value of a vacant job negatively

depends on unit recruitment costs, but increases in the di�erence between the value of the

�lled job and the opportunity costs given by the value of the vacant job. The matching

function itself pins down the probability of a successful match due to the assumption of

constant returns to scale. The �ow value of the �lled job is revenue generated by the worker

minus the wage rate paid to the worker.8 Job separation due to an exogenous shock hits

the �rm with poisson arrival rate λ and destroys the value associated with that �rm, which

reads as

ηVk = −cp+m(θk)(Jk − Vk) ; (5.8)

ηJk = %k(z)− wk − λJk . (5.9)

In equilibrium the value of unoccupied jobs is zero since �rms continue to post vacancies

until all pro�ts are exploited

Jk =
cp

m(θk)
. (5.10)

We can combine (5.9) and (5.10) in order to obtain the Job Creation condition under perfect

competition with search frictions as

%k(z)− wk −
cp

m(θk)
(η + λ) = 0 , (5.11)

which states that the �rm's revenue must equal variable production and recruitment costs.

Wages are equalized across �rms. This proposition is proved below and due to the de�-

nition of the equilibrium market tightness which is de�ned as the ratio of the number of

vacancies posted and the number of unemployed workers. It is su�cient to compute the

optimal wage/equilibrium market tightness for the cuto� �rm. However, unit costs/prices

7k is either l for low or h for high skill.
8A �rm's revenue %(z) equals the price charged for each intermediate good due to the small �rm

assumption. Prices still depend on z but it is possible to proof that prices do not hinge on industry
speci�c parameters.
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di�er across �rms since per worker costs for the intermediate good are equal but the input

requirement of workers (intermediate good from stage 2) in z is lower than in z′ if z < z′.

Wage Curve. To the worker the value of a job is worth the wage minus the opportunity

cost of being employed. The �rm might be destroyed with a certain probability. In that

particular case the value of the job becomes zero and the worker receives her outside option

worth ηUk. Unemployed workers receive some unemployment bene�ts b and with a certain

probability they successfully �nd a new job in another �rm, which translates into

ηWk = wk − λ(Wk − Uk) ; (5.12)

ηUk = bk +m(θh)(W e
k − Uk) . (5.13)

We follow Dutt et al. (2009) and introduce W e
k in order to take into account that workers

are randomly matched to �rms and therefore have to build expectations about W . This

also implies that all �rms pay the same wage rate and therefore only di�er with respect to

production.

Wages itself are bargained and satisfy the bargaining condition

Wk − Uk = β(Jk +Wk − Vk − Uk) . (5.14)

Thus the distribution of total gains depends on both actors' bargaining power, which implies

wk = ηUk + β(%k(z)− ηUk) (5.15)

and

ηUk = bk +
β

1− β cpθk . (5.16)

We obtain a wage condition by combining the equilibrium conditions (5.16) and (5.15) as

shown in the Appendix to solve for

wk = (1− β)bk + βcpθk + β%k(z) , (5.17)

which is the pendant to the labor supply curve in the standard Feenstra and Hanson

(1996, 1997) model.
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Equilibrium in stage 2's high skill intermediate sector. In equilibrium, the

wage and the equilibrium market tightness θk are determined by interacting the wage curve

and the job creation curve such that

(1− β)bh + βcpθh + β%h(z) = %h(z)− cp

m(θh)
(η + λ) . (5.18)

Simplifying then yields

%h(z) =

(
bh +

cp

1− β

(
βθh +

η + λ

m(θh)

))
. (5.19)

Therefore, equation (5.19) implies that all stage 1 �rms pay the same price for intermediate

goods denoted qh(z) = %h(z) so that qh(z′) = qh(z′′) for z′ 6= z′′. Intermediate good

prices only depend on exogenous parameters and the equilibrium market tightness, which

is common to all �rms in all industries. Moreover, we assume that the discount rate η and

the capital rental r are tied to the capital rental and we assume that the discount rate is

predetermined by the capital rental.

Equilibrium in stage 2's low skill intermediate good sector. Following the

same line of reasoning we can derive the equilibrium condition for low skill intermediate

input prices as

%l(z) =

(
bl +

cp

1− β

(
βθl +

η + λ

m(θl)

))
. (5.20)

We denote the price paid by stage 1 producers for the purchase of stage 2 low skill

intermediate inputs ql(z) = %l(z), which is possible due to the small �rm assumption. Each

�rm employs one worker and produced exactly one intermediate good. The �rm's revenue

is thus equal the intermediate good price paid by the �nal output good producers.

Properties of the labor market equilibrium condition. Since the latter product

market equilibrium depends on the labor market equilibrium more clari�cation is needed to

shed light on the implications from vacancy posting costs for intermediate input prices.

Firms can pay vacancy posting costs in terms of income, in terms of the good produced

by the respective �rm, aggregate price or in terms of the wage rate. The Pissarides (2000)

assumption that vacancy posting costs are paid in terms of goods' prices is used in the

following chapters in order to solve for a unique equilibrium.
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Proposition 1. a) The intermediate input price is pinned down by

qld =
(1− β)bld

(1− β)− c(βθld + ηd+λ
m(θld))

(5.21)

qhd =
(1− β)bhd

(1− β)− c(βθhd + ηd+λ
m(θhd))

(5.22)

b) An increase in the equilibrium market tightness θk leads to an increase in wages and thus

intermediate input goods prices since ∂qi
∂θk

> 0. This proposition holds irrespective of whether

vacancy posting costs are paid in terms of numeraire or in terms of intermediate input prices.

Proof. Part b) of proposition (1) is easily proved by deriving the �rst derivative of the

stage 2 labor market equilibrium condition with respect to θk, which is increasing since the

vacancy �lling rate is decreasing in the equilibrium market tightness ∂m(θk)
∂θk

< 0. Thus the

�rst derivative of (5.21) and (5.22) with respect to θk is positive.

Solving the product and labor market equilibrium pins down the low- and high-skill

equilibrium market tightness and unemployment in both countries via the Beveridge curve

u(θki) =
δ

δ + θkm(θki)
. (5.23)

The Beveridge curve relates the unemployment-to-vacancy ratio such that the �ow into

unemployment equals the �ow out of unemployment and therefore pins down long-run equi-

librium unemployment rates in the economy. The Beveridge curve is convex due to the

concave matching technology. Thus, the magnitude of the relationship between θk and u is

stronger for relatively low values of unemployment. The convexity of the Beveridge curve

is also a potential explanation for the increase in the high to low skill employment ratio

described by Feenstra (2010). High skill employment and thus equilibrium market tightness

is usually higher than low skill unemployment. Shocks that hit both skill groups therefore

translate into stronger changes in low skill employment and raise the employment ratio

between both skill groups.9

9Search frictions give rise to unemployment. Both sides of the labor market clearing condition
depend on θk and thus adjust simultaneously. The required change in wages is thus mitigated by
the change in unemployment, which is stronger in the low skill sector.
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5.2.1 Labor market clearing

The labor market clears when labor supply equals labor demand. However, due to search

frictions labor supply is the fraction of matched workers outside the pool of unemployed

workers. On the other hand, �rms adjust their labor demand to the intermediate input

prices that now do depend on wages and search cost. Thus, search costs drive a wedge

between intermediate input prices and the wage earned by the �rms' workers, but perfect

competition still implies that prices are equal to production cost.

Proposition 2. Firms in stage 1 are price takers and base their labor demand decision

on the (already optimal) high and low skill intermediate goods' prices, given that wages are

bargained on stage 2 between intermediate goods producers and workers, and given that those

wages are optimal. Wages therefore map into intermediate goods' prices.

Using Shephards Lemma we know that demand for intermediates produced in stage 2 is

equal to
∂ck(qh, ql, r; z)

∂qk(z)
= Bζak(z)(qlal(z) + qhah(z))ζ−1r1−ζ . (5.24)

Domestic labor market equilibrium requires that labor demand at the aggregate level is

equal to total labor supply which is satis�ed if

Ld(1− uld) =

∫ z̄d

z
	
d

Bζ

[
rd

qldald(z) + qldald(z)

]1−ζ
ald(z)x(z)dz , (5.25)

and

Hd(1− uhd) =

∫ z̄d

z
	
d

Bζ

[
rd

qhdahd(z) + qhdah(z)

]1−ζ
ahd(z)x(z)dz , (5.26)

holds. The right hand side is aggregate labor demand obtained by aggregating industry level

labor demand over all industries depending on input prices following (5.24). The specializa-

tion pattern under free trade is ex-ante unknown and depends on the unit cost schedule over

all industries, where z̄i denotes the upper and z
	
i the lower bound of the continuum of active

industries in the respective country. Prices of high and low skill intermediates determined

in stage 2 depend on the endogenous equilibrium market tightness, and some exogenous

parameters only. q can be substituted in the labor market clearing condition so that this

condition only depends on θk. Following Feenstra and Hanson (1996, 1997) we exploit

x(z) = ϕ(z)E/p(z) (5.27)
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and equation (5.7) in order to link the aggregate demand, labor-, and product-market equi-

librium via

Ld(1− uld(θld)) =

∫ z̄d

z
	
d

ζ

[
ald(z)ϕ(z)E

qld(θld)ald(z) + qhd(θhd)ahd(z)

]
dz , (5.28)

Hd(1− uhd(θhd)) =

∫ z̄d

z
	
d

ζ

[
ahd(z)ϕ(z)E

qld(θld)ald(z) + qhd(θhd)ahd(z)

]
dz . (5.29)

Thus, the number of matches equals the number of intermediate goods available. The

consumption share for each industry z is constant and by assumption equalized over the

whole continuum. In the continuous scenario the mass of one single industry is close to zero.

It is thus necessary to compute the mass of a certain range of industries within the whole

continuum. To understand the implications of the assumption made above we compare the

continuous scenario with the discrete scenario. Suppose n, the number of goods produced,

is large and each industry has the same constant Cobb Douglas expenditure share ϕ. This

would allow us to approximate ϕ(z) = 1/n.10 The approximation in the continuous case

is similar but here we need the notion of a mass of industries over the range z
	
and z̄. The

solution to the integral is determined by substitution and integration by parts. We de�ne

fk(z) = ak(z) and g
′(z) = (ql(θl)al(z) + qh(θh)ah(z))−1 to obtain a solution for (5.28) and

(5.29) as

Ld(1− uld(θld)) = (z̄d − z
	
d)ζE

(
[ald(z)g(z)]z̄z

	
−
∫ z̄d

z
	
d

a′hd(z)g(z)dz

)

=
(z̄d − z

	
d)ζEθk
$′d

(
[ald(z)ln $(z)]z̄dz

	
d
− γld
$′d

[($(ln$ − 1))]z̄dz
	
d

)
Hd(1− uhd(θhd)) = (z̄d − z

	
d)ζE

(
[ahd(z)g(z)]z̄dz

	
d
−
∫ z̄d

z
	
d

a′hd(z)g(z)dz

)

=
(z̄d − z

	
d)ζE

$′d

(
[ahd(z)ln $(z)]z̄dz

	
d
− γhd
$′d

[($(ln$ − 1))]z̄dz
	
d

)

where we use $ = qld(θl)ald(z) + qhd(θh)ahd(z) and $′(z) = ql(θl)γl + qh(θh)γh. For the

10As in the continuous case, the consumption share of one particular industry goes to zero if n is
large.
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foreign country we obtain

Lf (1− ulf (θlf )) = (z̄f − z
	
f )Eζ

(
[alf (z)gf (z)]

z̄f
z
	
f
−
∫ z̄f

z
	
f

a′hf (z)gf (z)dz

)

=
(z̄f − z

	
f )Eζ

$′f

(
[alf (z)ln $f (z)]

z̄f
z
	
f
− γlf
$′f

[($f (ln$f − 1))]
z̄f
z
	
f

)

Hf (1− uhf (θhf )) = (z̄f − z
	
f )Eζ

(
[ahf (z)gf (z)]

z̄f
z
	
f
−
∫ z̄f

z
	
f

a′hf (z)gf (z)dz

)

=
(z̄f − z

	
f )Eζ

$′f

(
[ahf (z)ln $f (z)]

z̄f
z
	
f
− γhf
$′f

[($f (ln$f − 1))]
z̄f
z
	
f

)

Proposition 3. Labor market clearing requires that labor demand equals labor supply in

each country and skill group. The labor market clearing conditions therefore pin down four

θks, and each θk in turn pins down the respective wage and skill-speci�c unemployment rate.

The equilibrium is unique since there exists exactly one pair of equilibrium market tightness

satisfying all 2× 2 labor market clearing conditions for a given cuto� z∗.

Proof. Let ΓL denote the left-, and ΓR the right hand side of the labor market clearing

condition. We further de�ne fk(z) = ϕ(z)Eak(z)
ql(θl)al(z)+qh(θh)ah(z) . The left hand side of both labor

market clearing conditions has its origin at zero and converges to an upper bound. The

right hand side is also well behaved. Labor demand is decreasing in θk. An increase in θk

triggers an increase in intermediate input good prices, which in turn reduces demand for

intermediates. Applying the Leibniz rule to the right hand side of the labor market clearing

condition and assuming that the bounds of the integral being constant yields

∂ΓR
∂qk

=

∫ z̄

z
	

∂f(z, ql, qh)

∂qk
dz < 0 (5.30)

due to the normalization E = 1.11 The �rst derivative approaches 0 when qk goes to in�nity

and ∂2ΓR
∂q2k

> 0. Therefore, �rms' labor demand is decreasing in θk and converges to zero.

Figure 5.1 illustrates the equilibrium. Notice, that there is an interaction between the low-

and high-skill labor market clearing condition. The high-skill labor market tightness shifts

low-skill labor demand ΓR through the increase in the wage rate that enters both group's

labor market clearing condition. Figure 5.1 draws low skill labor supply ΓL and low skill

11Note that this normalization helps to solve some ambiguities. However, as shown later on world
income does not change by much due to some countervailing e�ects of FDI on both countries' wages.
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labor demand ΓR for a given high skill equilibrium market tightness. The di�erence between

ΓR1 and ΓR2 is that the given high skill intermediate input price is higher in ΓR2 than in

ΓR1. Therefore, an increase in the respectively other skill group's intermediate input price

shifts down the labor demand schedule in the regarded skill group.
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Figure 5.1: Labor market clearing condition

Figure 5.1 depicts the left and right hand side of the labor market clearing condition

for one skill sector. The focus lies on the interaction between equilibrium market tightness

θk and labor demand / supply in the regarded sector. We assume that the other sector's

market tightness is in equilibrium. An increase in that sector's θk shifts the respective ΓR

downwards and leaves ΓL unchanged. The equilibrium is unique since ΓL has its origin

at zero and converges to the upper bound whereas ΓL converges to zero when θk goes to

in�nity.

Proposition 4. a) The right hand side of the labor market clearing condition is increasing

in z∗ in the country where z∗ determines the lower bound of active industries. Conversely,

countries where z∗ pins down the lower bound of industries su�er from a decrease in labor

demand if z∗ increases. b) The low skill sector's ΓR increases faster in z∗ than the low skill

sectors ΓR. c) Income proportionally shifts all labor market clearing conditions.

Proof. Part one of this proposition follows directly from the �rst derivative of the right hand

side of the labor market clearing condition with respect of z∗, which is positive or negative
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depending on whether z∗ is the upper or lower bound of the integral. Part b) is due to the

assumption that ah(z) > al(z), the slope of ΓR in the low skill sector is always greater than

in the high skill sector. For part c) it is enough to see that income proportionally shifts all

labor market clearing conditions proportionally. As in Feenstra and Hanson (1996, 1997)

we can sterilize those e�ects on the aggregate level by setting income as nummeraire so that

the equilibrium is not a�ected by changes in world income.

Proposition 5. If we allow for free trade both countries are better o� by specializing on

production in sectors where they have an comparative advantage. A free trade equilibrium

requires one unique cuto� z∗ ∈ (0, 1) for which each of the four labor markets is in equilibrium

and for which the cuto� condition

pd(z
∗) = pf (z∗) ⇔ cd(θld, θhd; z

∗) = cf (θld, θhd; z
∗) (5.31)

is ful�lled.

However, proposition 4 states that each cuto� z∗ ∈ [0,∞] is associated with one unique

combination of θl and θh. Thus, a necessary requirement for the free trade equilibrium

is a cuto� associated with a combination of equilibrium market tightness parameters for

which all labor markets clear and for which domestic equals foreign unit costs. Obviously,

there is no upper bound for z which means that - given the exogenous parameters - such

a cuto� might be outside the feasible space of industries, which is restricted to lie within

the continuum z ∈ [0, 1]. If the cuto� condition is ful�lled for z∗ > 1 only, we would obtain

a corner solution where one country could produce all goods cheaper. In that case there

are no incentives for one of the countries to participate in international trade so that both

economies remain under autarky and produce the whole continuum domestically. Both cost

schedules are increasing in z. Thus, an increase in the capital rental or the intermediate

goods shift the unit cost schedules up. This shift in unit costs over the whole continuum will

result in a loss of the comparative advantage in some industries located close to the former

cuto�, resulting in a shift of z∗.
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5.3 General Equilibrium

To close the model we still have to determine world income and capital returns. Income is

not normalized to unity and equals world factor payments

E = Ld(1−uld)qld+Hd(1−uhd)qhd+rdKd+Lf (1−ulf )qlf+Hf (1−uhf )qhd+rfKf . (5.32)

The capital rental is determined on stage 1 where capital is used as input factor by exploiting

the Cobb Douglas shares and Shephards Lemma again

rdKd = (1− ζ)(z̄d − z
	
d)E , (5.33)

rfKf = (1− ζ)(z̄f − z
	
f )E . (5.34)

Thus, the fraction ζ is spend for intermediates which gives us

Ld(1− uld)qld +Hd(1− uhd)qhd = ζ(z̄d − z
	
d)E , (5.35)

Lf (1− ulf )qlf +Hf (1− uhf )qhd = ζ(z̄f − z
	
f )E . (5.36)

Both equilibrium conditions can be solves for E in order to derive

rdKd =
(1− ζ)

ζ
(Ld(1− uld)qld +Hd(1− uhd)qhd) , (5.37)

rfKf =
(1− ζ)

ζ
(Lf (1− ulf )qlf +Hf (1− uhf )qhd) . (5.38)

The equilibrium thus depends on 8 endogenous variables: 4 equilibrium market tightness,

capital return in the foreign and home country, one cuto�, as well as world income. We

follow Feenstra and Hanson (1996, 1997) setting world income as nummeraire so that we

can drop one equilibrium condition as suggested by Walras' law.

5.4 Comparative statics

We now turn to the comparative statics of the model and analyze how FDI-�ows a�ect

the 2× 2 equilibrium market tightness parameters. Second, the e�ects of a change in labor

market institutions on FDI-�ows and unemployment are analyzed. Endogenous interest rate
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adjustments are assumed in the �rst scenario, whereas interest rates in the latter scenario are

treated as exogenous.12 An increase in unemployment bene�ts for instance shifts the unit

cost schedule upwards, followed by adjustments at the extensive margin. Capital must �ow

between the two economies to restore equilibrium since interest rates are �xed and equalized

across countries. At the intensive margin �rms will have an incentive to substitute labor

with capital since capital becomes relatively cheaper when labor market institutions change

in favor of the workers.

5.4.1 The e�ects of FDI on skill speci�c unemployment

In a globalized world without frictions in the �nancial markets, capital will �ow between

the economies as long as capital returns across countries are di�erent. For the moment

we maintain the assumption that the interest rates are endogenously determined in each

country and study how capital in- and out�ows a�ect labor markets.

FDI in the form of capital �ows between countries induces a readjustment in the interest

rate. FDI in�ows for instance reduce the scarcity of capital and thus also reduce the re-

spective interest rate, thereby a�ecting unit costs. Given that all other factor prices remain

constant, the unit cost schedule shifts down associated with lower industry price level over

the whole continuum. The opposite happens in the country that looses capital due to an in-

terest rate that is lower than the interest rate in the foreign country. The FDI-out country's

unit cost curve shifts up, accompanied by higher goods' prices in all active industries.

Thus, the former trade pattern is no longer optimal due to a shift of industries located

around the initial cuto�. The new intersection of the domestic and the foreign unit cost

schedule depends on former production pattern. One country has a comparative advantage

in the continuum closer to 1 and the other country has a comparative advantage in the

continuum closer to 0. Given the existence of an unique cuto� z∗, one country has zero

as the lower bound and the other country has 1 as upper bound of active industries. The

cuto� z∗ will adjust so that the range of active industries in the FDI-out economy contracts

whereas the range of active industries in the FDI-in economy expands. This also implies

that the former labor market equilibrium is not optimal any more: unemployment, wages

and the equilibrium market tightness have to adjust in order to restore equilibrium.

12One implication from scenario i) is that without capital barriers capital �ows until capital costs
are equal in both countries.
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At the extensive margin whole industries get lost, which reduces labor demand on the

aggregate level by destroying all jobs associated with those industries. At the same time the

adjustments of capital costs and wages will also directly a�ect the equilibrium labor demand

in stage 2, which results in a substitution between capital and labor.13

Proposition 6. FDI out�ows driven by cross-country di�erences in capital returns have an

increasing e�ect upon domestic interest rates resulting in a substitution between capital and

labor. The discount rate is tied to the capital rental, which in�uences labor demand at the

intensive margin increases in both skill sectors. At the extensive margin the increase in the

cuto� industry destroys all jobs associated with industries between the initial and the new

cuto�. The opposite pattern can be found in the FDI-in�ow country.

Proof. To see this one has to compute the �rst derivative of labor demand Γr with respect

to the cuto� z∗, which is positive for the receiving country and negative for the sending

country. This holds for both skill factors and it translates into job creation (FDI-in�ow

country) and job destruction (FDI-out�ow country) at the extensive margin.

In order to restore equilibrium labor supply must adjust, too. Since labor demand in

the FDI-out�ow country decreases at the extensive margin, a higher rate of unemployment

is needed to restore equilibrium. Thus, the equilibrium market tightness must fall, wages

go down and unemployment increases. This in turn boosts labor demand at the individual

industry level and strengthens the increase in labor demand at the intensive margin. A

third e�ect arises due to income adjustments. However, this e�ect is negligible since i) the

magnitude of the e�ect is small and ii) income proportionally shifts all labor market clearing

conditions in the domestic and foreign country. Notice that i) follows from the fact that

domestic and foreign equilibrium market tightness evolve in opposite directions. An increase

in foreign income is thus mitigated through a decrease in the domestic income, resulting in

negligible changes in world income. Moreover, we set the world income as nummeraire. See

the appendix for more details.

13Substitution between high and low skill workers is excluded by assuming a Leontie� production
function.
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5.4.2 Changes in labor market institutions

Extending the Feenstra and Hanson (1996) framework by implementing a micro based wage

setting mechanism in combination with search frictions allows us to study the implications

of labor market institutional variables. Without loss of generality, interest rates are set

exogenously and remain �xed in the comparative static exercise conducted below. Policies

that intend to improve the workers' rights have an increasing e�ect on wages. As shown in the

appendix, increases in unemployment bene�ts or bargaining power boost equilibrium wages

in all industries and thus shift the unit cost schedule for stage 1 �rms upwards. Although

such changes in labor market institutions are unilateral, spillover e�ects might in�uence

domestic labor markets in countries integrated via trade and FDI. It shall be shown that

such spillover e�ects occur in the model presented above.

Adjustments with exogenous interest rates take place at the extensive margin only. An

increase in b or β will increase the respective country's wages in all industries, inducing an

upwards shift of the unit cost schedule in country i. Adjustment at the extensive margin

further reduces labor demand since all jobs connected to those industries get lost in the

home country. The destruction of industries also lead to excess capital supply in country i,

which will be shifted to countries su�ering from excess capital demand due to the enhanced

production.

In country i 6= j adjustments take place at the extensive margin only since interest

rates do not change. The receiving country's unit cost schedule therefore remains constant.

However, since production expands in the receiving country, labor demand goes up, accom-

panied by an increased labor supply. A higher wage rate is needed to trigger an increase

in labor supply. Therefore, the new equilibrium requires a higher market tightness in both

skill sectors to satisfy the increase in labor demand.

Proposition 7. a) An unilateral increase in unemployment bene�ts bi or bargaining power

βi leads to an increase in country i's unemployment and wages and triggers capital out�ows.

b) Country j 6= i's capital in�ows will reduce its equilibrium unemployment but increase its

employees' wages.

Proof. a) follows directly by ∂wki
∂bi

> 0 or ∂wki
∂βi

> 0 where we assume that the labor market

institutions across high and low skill sectors are equal. Therefore, unit costs in all industries

rise and labor is substituted with capital. Labor supply Γli must go down in both skill sectors,
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since labor demand ∂Γri
∂qhi

< 0 and ∂Γri
∂qli

< 0. Again we �rst assume that the cuto� remains

constant. At the extensive margin, we know that the unit cost schedule shifts upwards in

country i followed by adjustments in the cuto�. The adjustments at the extensive margin are

already derived for the prove of proposition (3). For country i 6= j the capital in�ow and the

expansion of its production to additional industries boosts labor demand and thus reduces

unemployment, even if labor market institutions in that country remain unchanged. Again,

a formal proof is already provided for proposition (3). To analyze how capital changes in the

aftermath of institutional reforms we have to introduce capital market clearing conditions

by aggregating individual industry demand for capital as

∂ci(z)

∂ri
= B(1− ζ)(qhiahi(z) + qliali(z))

ζr−ζi . (5.39)

On the aggregate level capital demand is pinned down by

Ki =

∫ z̄d

z
	
d

(1− ζ)ϕ(z)E

ri
dz , (5.40)

which is found by aggregating individual industry capital demand (5.39) over the whole

continuum of active industries. The cuto� is therefore directly linked to capital demand

since interest rates and world capital stock is �xed per assumption and ∂Ki
∂z̄ > 0 and ∂Ki

∂z
	
< 0.

This follows from the two country scenario where z∗ is always one country's upper and the

other country's lower bound of active industries.

5.5 Conclusion

In a nutshell, this paper's main contribution is to extend the Feenstra and Hanson (1996,

1997) international trade model by Pissarides (2000) search frictions in a way that allows

for a two-dimensional analysis where wages and the equilibrium market tightness link labor

and product markets. This in turn implies that wages and capital �ows are triggered by

both, trade liberalization and changes in labor market institutions. Moreover, the notion

of a continuum of industries not only permits the study of spillover e�ects across countries,

it also gives rise to a new channel through which FDI a�ects labor demand at the exten-

sive margin where whole industries are shifted abroad. This channel is new regarding the
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already existing literature on trade and unemployment, which is silent on adjustments at

the extensive margin. As a result, we can show that FDI-in countries bene�t from foreign

capital investments by extending their production to industries formerly associated with

other countries. This widening of the production to industries formerly inactive, combined

with the adjustments at the intensive margin reduce unemployment and increase wages in

the new equilibrium. However, the FDI sending country's workers su�er from the loss in

competitiveness in some of its formerly active industries located close to the former cuto�.

Without the continuum of industries adjustments would take place at the intensive margin

only. The increased capital supply in the FDI-in countries would reduce capital cost and

thus lead to a substitution of capital by labor, thereby unambiguously increasing unem-

ployment. The novel micro-founded wage setting mechanism in the Feenstra and Hanson

model also facilitates the study of changes in labor market institutions and its e�ects on

FDI and labor market outcomes. Wages in the original Feenstra and Hanson (1997,1998)

model adjust such that the labor market is in equilibrium. Institutional changes bene�ting

the workers directly in�uence FDI through wages. Surging labor costs render FDI more

attractive and therefore lead to an increase in FDI out�ows accompanied by higher wages

and higher rates of unemployment.
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5.6 Proofs

Derivation of equation (5.18). To derive the ETC conditions for both high and low

skill intermediate producers we need to derive and interact the wage and the job creation

curves. To solve for the job creation curve equation (5.10) and (5.9) are combined so that

(η + λ)
cp

m(θk)
= %k(z)− wk (5.41)

which can be rearranged to equation (5.11). To solve for the wage curve we start with

rearranging equation (5.14) as

Wk − Uk =
β

1− βJk . (5.42)

Equation (5.9) can be rewritten as

(η + λ)Jk = %k(z)− wk . (5.43)

Expanding equation (5.12) by substracting (η + λ)Uk on both sides gives

(η + λ)(Wk − Uk) = wk + λUk − (η + λ)(Uk) (5.44)

(η + λ)(Wk − Uk) = wk − ηUk (5.45)

A solution for the outside option is obtained by combining equation (5.13), equation (5.42),

and equation (5.10) as

ηUk = bk + θkm(θk)
β

1− β
cp

m(θk)
(5.46)

Combining equation (5.45), (5.42), (5.43), and (5.46) gives

(η + λ)
β

1− βJk = wk − ηUk (5.47)

(η + λ)
β

1− β
%k(z)− wk
η + λ

= wk − ηUk (5.48)

(η + λ)
β

1− β
%k(z)− wk
η + λ

= wk − bk − θkm(θk)
β

1− β
cp

m(θk)
(5.49)

β%k(z)− βwk = (1− β)wk − (1− β)bk − θkβcp (5.50)

wk = (1− β)bk + β(%k(z) + θkcp) (5.51)
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To solve for the equilibrium intermediate good price we can interact the wage curve (5.17)

and the job creation curve (5.11) and solve for %k(z)

(1− β)bk + β(%k(z) + θkcp) = %k(z)− (η + λ)
cp

m(θk)
(5.52)

%k(z) = bk +
cp

1− β

(
βθk +

η + λ

m(θk)

)
(5.53)

Derivation of the LMC curve. We know that �rms' demand for intermediate goods

is given by equation (5.24). Aggregating low-skill labor demand over all industries and

equating aggregate labor demand and supply yields

Li(1− uli) =

∫ z̄d

z
	
d

l(z)x(z)dz (5.54)

Li(1− uli) =

∫ z̄d

z
	
d

Bζal(z)(qlal(z) + qhah(z))ζ−1r1−ζx(z)dz (5.55)

where we can use (5.2) to substitute out x(z) and (5.7) to solve for (5.25) or (5.28) in order

to derive a simpler version of the LMC and in order to calibrate the whole model. The

assumption that all industries have equal share in the consumers' expenditure is made to

solve the integral. See Feenstra (2010) for an equal treatment. This assumption allows us to

introduce a constant instead of ϕ(z) which is thus independent of z and instead depends on

the bounds of the integral. To solve the integral by integration by parts we de�ne fk(z) =

ak(z) and g
′
k(z) = (qlal(z)+qhah(z))−1, which gives us

∫
f(z)g′(z) = [f(z)g(z)]−

∫
f ′(z)g(z)

and solves as

Ld(1− uld(θld)) = (z̄d − z
	
d)ζE

(
[ald(z)g(z)]z̄z

	
−
∫ z̄d

z
	
d

a′hd(z)g(z)dz

)

=
(z̄d − z

	
d)ζEθ

$′d

(
[ald(z)ln $(z)]z̄dz

	
d
− γld

∫ z̄

z
	

ln $(z)dz

)

where we use $ = qld(θl)ald(z) + qhd(θh)ahd(z) and $′(z) = ql(θl)Γl + qh(θh)γh. The

second integral is solved by substitution so that we obtain equation (5.30) as a �nal solution.

Proof of Proposition (3). First, notice that the left hand of the LMC curve ΓL

is well behaved due to the convexity of the Beveridge curve. For limθ→∞ΓL = L since

limθ→∞u(θ) = 0. Let the equilibrium market tightness go to zero and we �nd that limθ→0ΓL =
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0 since limθ→0u(θ) = 1. Thus, for θ = 0 we have full unemployment and no worker is willing

to search for a job.

The right hand side of the LMC curve is also well behaved. Demand for intermediates

hinges on the intermediate goods prices qk and qk depends on exogenous parameters and

the equilibrium market tightness. However, equation (5.18) is asymptotic in θ so that the

necessary restriction for θk is

βθk +
η + λ

m(θk)
<

(1− β)

c

to secure that qk(θ) > 0. However, this is not a strong assumption for reasonable values of

the exogenous parameters. The �rst derivative of equation (5.18) is positive since

∂q(θk)

∂θk
= −−c

[
β + α(r + λ)mθα−1

k

]
(1− β)bk[

(1− β)− c(βθk + η+λ
m(θk))

]2 > 0

which is needed to derive ∂ΓR
∂θk

< 0. It is enough to apply the Leibniz rule on ΓR in order to

derive
∂ΓR
∂qk

=

∫ z̄d

z
	
d

− ζϕ(z)E(ak(z))
2

[qlal(z) + qhah(z)]2
dz < 0 (5.56)

which implies that ∂ΓR
∂θk

< 0. To derive this proof the assumption that the upper and the

lower bound remain constant was made. The intermediate good price for the other skill

group is also implicitly assumed constant and optimal. However, there is an interaction

between both skill groups. A change in the price of the other intermediate good shifts the

regarded labor demand curve ΓR. Therefore, given the upper and lower bounds of z there

exists exactly one combination for both market tightness for which both skill group's LMC

curves are jointly satis�ed.

Proof of Proposition (4). Part a) follows immediately by deriving the �rst derivative

of ΓR with respect to z∗. Notice, that for each country we ex-ante know whether z∗ is

the upper or lower bound. In the two country scenario both countries have one constant

bound (either 0 or 1) and one variable bound z∗. So it is important to determine whether

z∗ is the upper or lower bound for each country, which depends on the regarded country's

comparative advantage. For the moment we assume that home has a comparative advantage

in the production of goods closer to 1 and foreign has a comparative advantage in the

production of goods closer to 0. For the home country z∗ is therefore the lower bound of
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active industries. Changing the bounds and deriving the �rst derivative with respect to z∗

therefore yields
∂ΓR
∂z∗

= − akd(z
∗)ϕ(z∗)E

qldald(z∗) + qhdahd(z∗)
< 0 (5.57)

for Home and respectively

∂ΓR
∂z∗

=
akf (z∗)ϕ(z∗)E

qlfalf (z∗) + qhdahf (z∗)
> 0 (5.58)

for Foreign. An increase in the cuto� industry thus reduces labor demand at the extensive

margin due to a reduction in active industries.

Part b) follows from the assumption made about relative skill endowments and technol-

ogy that ah > al and c) is also straightforward.

Proof of Proposition (6). This Proposition follows from Proposition 4 and 3. The as-

sumption that interest rates are endogenously determined implies that capital �ows must be

compensated by a change in the capital rentals. Capital out�ows for instance makes capital

more scarce. The reduction in supply therefore must be compensated by a readjustment in

capital cost. Suppose that everything else remains equal for the moment. Such an increase

in capital cost shifts the unit cost curves upward. The reverse applies for the capital in�ow

country where the increases capital supply will shift the unit cost curves downward. The

former cuto� z∗ cannot be optimal anymore and must change. The capital out�ow country

loose its comparative advantage in some industries close to the former cuto� and the capital

in�ow country will extend its production to industries formerly associated to the out�ow

country and z∗ will readjust. Proposition 4 immediately implies that ΓR in the out�ow

country will fall and ΓL in the in�ow country will rise for both input factors. To restore

equilibrium, wages and thus unemployment have to readjust so that ΓL = ΓR again. Wages

and thus intermediate good prices in the out�ow country must decrease and wages in the

in�ow country must increase. An increase in the wage rate will reduce �rms' labor demand

which has a countervailing e�ect on ΓR and it will decrease the unemployment rate so that

γL goes down.
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Proof of Proposition (7). The �rst derivative of the ETC curve with respect to b is

∂qk
∂bk

=
(1− β)

(1− β)− c(βθk + η+λ
m(θk))

> 0 (5.59)

Thus, the intermediate good's price qk increases for each θk which shifts the respective

unit cost curve upwards. Again the former equilibrium z∗ is not optimal anymore and the

adjustments are similar to the adjustments in Proposition 6. Take for instance an increase

in the bargaining power. Again, the �rst derivative reads

∂qk
∂β

=
−bk

[
(1− β)− c(βθk + η+λ

m(θk))
]

+ (1− β)bkcθk + (1− β)bk[
(1− β)− c(βθk + η+λ

m(θk))
]2 (5.60)

=
−bk(1− β) + bkcβθk + bkcβ

η+λ
m(θk) + (1− β)bkcθk + (1− β)bk[

(1− β)− c(βθk + η+λ
m(θk))

]2 (5.61)

=
+bkcβ

η+λ
m(θk) + bkcθk[

(1− β)− c(βθk + η+λ
m(θk))

]2 > 0 (5.62)

(5.63)

The shift of the unit cost schedule and the change in the cuto� industry also a�ects the

other countries through spillover e�ects according to Proposition 6. Firstly, the unit cost

schedule in the country where labor market institutions change in favor of the workers shift

up. The unit cost schedule in the other country remains unchanged. The cuto� changes

exactly as already described for the increase in the capital rental, so that ΓR and ΓL have

to adjust accordingly. See the proof for Proposition 6 for more details.
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Chapter 6

FDI and Unemployment: Empirics

To further contribute to the debate on FDI and unemployment highlighted in the previous

chapter we now turn to the interactions between product and labor markets by studying how

footloose capital �ows between two countries a�ect unemployment from both an empirical

and a theoretical perspective. The ongoing internationalization of product and labor markets

has stimulated a debate about the pros and cons of globalization. Supporters often stress the

bene�cial e�ects that arise due to increased export opportunities, whereas globalization's

detractors are often more concerned about job losses due to heightened competition with

workers from less developed countries. Economics can contribute to this debate in that it

can rationalize the fear that more intensive global economic-interdependency generates by

identifying the merits and downsides of this process and by quantifying the labor market

outcomes of the potentially opposing e�ects. The public debate that surrounds these issues

has frequently been characterized by a lack of clarity regarding the de�nition of globalization

and a failure to account for di�erent elements of this process which may have contrasting

implications for domestic and international labor markets. In this chapter we devote our

attention to the implications of capital mobility for domestic and international labor markets

by proposing an empirical test on the FDI and unemployment nexus. Besides the direct

e�ects of FDI on unemployment we also analyze institutional spillover e�ects that stem

from unilateral improvements in labor market institutions favoring the workers. The model

presented in the theory chapter departs from previous studies in that the e�ect is ex-ante

ambiguous and highly depends on whether a country is the FDI receiving or sending country.

The main contribution is to test the two-edged outcome of the model outlined in the
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next chapter, which is akin to Schmerer (2010 a) but which does not feature the distinction

between low and high skill workers.1 Such a procedure is justi�ed by the outcome of skill-

speci�c version of the model in the previous chapter where we show that both skill-groups

are equally a�ected mainly due to the e�ects at the extensive margin. We thus show that the

same e�ects can be replicated on the aggregate level in order to bring the model to the data

using high quality OECD data. Skill-speci�c unemployment rates are used in the additional

results chapter in order to test the complementarity described in the skill-speci�c version

of the model. However, the results are somewhat superior to the aggregate unemployment

regression results since the data quality is less convincing and since the relatively short time

span of the data does not allow us to purge the data from short-run �uctuations.

It will be shown that FDI directly a�ects labor demand on both the intensive and exten-

sive margin. At the extensive industry margin the widening of the FDI receiving country's

range of active industries is due to increased competitiveness in industries located close to

the former cuto�, which boosts labor demand and thus decreases equilibrium unemployment.

The impact of such an industry-reallocation from one to the other country is expected to

be much stronger in magnitude than the e�ects caused by pure substitution between labor

and capital. The e�ect is ambiguous and thus addressed in a numerical simulation.

To the best of my knowledge, the research presented in this chapter is the �rst focusing on

the unemployment e�ects of global sourcing in a model with a continuum of industries from

an empirical and a theoretical perspective. Lin and Wang (2008) present some empirical evi-

dence on the e�ects of capital-out�ows on equilibrium unemployment. However, their paper

lacks a theoretical foundation and their analysis does not feature the distinction between

FDI-net stocks and �ows. This distinction is crucial at least in the model presented in the

theory chapter where we show that the sign of the e�ect is di�erent depending on whether

a country is the receiving or the sending country. Moreover, our empirical exercise extends

Lin and Wang (2008) in that we control for other important drivers behind unemployment

as proposed by numerous studies on labor market institutions on unemployment.

Two closely related papers are the studies Felbermayr, Prat and Schmerer (2011 b) and

1As shown in the previous chapter, the e�ects of FDI or a change in labor market institutions
equally evolves in both skill groups. The empirical strategy is therefore twofold. We nevertheless
exploit data on skill-speci�c unemployment rates to show some evidence on the complementarity
between high and low skilled workers as established in Schmerer (2010 a). However, the main
empirical investigation focuses on aggregate data for reasons of data availability.
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Dutt, Mitra, and Ranjan (2009) both providing empirical evidence on the trade and unem-

ployment nexus. We use the same methodology as proposed in both papers in order to test

the relationship between FDI and unemployment highlighted in the theory section of this

chapter.

6.1 The benchmark model

We assume a two-stage production process with a continuum of �nal consumption goods

assembled using intermediate inputs, and capital. Intermediates are produced in the second

stage of the model using the homogeneous input factor labor. Labor markets are imperfect

due to search frictions so that �rms have to post vacancies in order to recruit new workers.

Once met, employers and employees engage in wage bargaining, and in case of a successful

match the �rm is established and starts producing the intermediate good. The standard

Pissarides small �rm assumption applies, wherefore each �rm in stage 2 employs exactly one

worker and produces one unit of the intermediate good. Stage 1 prices charged for the �nal

consumption good and wages paid to workers producing the intermediates are closely related.

Wages, goods prices, and thus world income are jointly determined in general equilibrium,

thereby linking the di�erent production stages.

Consumer demand. The whole continuum of goods is consumed by the representative

household according to a standard aggregate demand function

ln Y =

∫ 1

0
ϕ(z) ln x(z)dz , (6.1)

where x(z) is the quantity of the goods purchased from industry z and ϕ(z) is the Cobb

Douglas share in z.2 Aggregate demand evaluated by the price P must equal total expendi-

ture Y P = E. A fraction ϕ(z) of world expenditure is spent on the consumption of good z

and consumer demand is thus pinned down by

x(z) =
ϕ(z)E

c(z)
, (6.2)

2Summing up the shares over the whole continuum of industries must equal unity.
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which states that total expenditure for z equals revenue generated in z. Perfect competition

implies that revenue in industry z equals quantity times unit costs as in (6.2) and thus allows

us to interact the consumption and production parts (stage 1 and 2) of the model.

Stage 1: Final good producers. Final goods are produced using the input factors

capital and intermediate goods. The industries are ordered according to the input coe�cients

a(z), which exogenously determine the requirement of intermediates needed to produce one

unit of the consumption good. Each country specializes in producing in industries where it

has a comparative advantage by means of lower unit costs compared to that in the competing

country. Input coe�cients in z are given by

ai(z) = αi + γi(z) , (6.3)

where index i denotes domestic (d) or foreign (f). The labor requirement comprises a

non-industry speci�c component α and an industry-speci�c component that varies over

the continuum. As in Dornbusch et al. (1977) technology di�erences across countries are

necessary to derive a clear trade pattern according to each country's comparative advantage.3

To model �nal good production we postulate a Cobb Douglas production function

xi(z) = [ai(z)]
ζ [ki(z)]

1−ζ . (6.4)

The �nal industry output good is sold for a price p(z). Perfect competition implies that

the industry price level equals the respective industry unit costs

pi(z) = ci(z) = B(qiai(z))
ζr1−ζ
i , (6.5)

where c(z) denotes minimum unit costs in sector z obtained by solving the cost minimization

problem of the �rm. Cost depend on prices paid for the intermediate inputs and capital.

B = ζ−ζ(1− ζ)−(1−ζ) and a(z) are given exogenously.

Wages are determined in stage 2 and equalized across industries. Stage 1 �rms take

prices charged by stage 2 �rms as given and adjust their labor demand based on the price

3Another approach close to the Dornbusch et al. (1977) model is Eaton and Kortum (2002) where
countries draw their productivity parameter from a country-speci�c distribution. Using equation
(6.3) instead allows us to determine a clear industry ranking that facilitates extensions such as mine.
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q (in common units) charged by stage 2 �rms for the intermediate good.

Stage 2: Intermediate input producers. In this �nal stage labor is the sole input

factor used to produce the intermediate input goods. Firms have to post vacancies in order

to recruit new employees which incurs vacancy posting costs c prior to a successful match.

We assume that vacancy posting costs are paid in terms of stage 1 prices when solving the

general equilibrium of the model.4 The matching process m(θi) is concave and has constant

returns to scale properties. The problem of the �rm and worker depends on �rms' revenue,

unemployment bene�ts b, the bargaining power β, vacancy posting costs c, the interest rates

r, the discount rate η, and job destruction rate λ. See the detailed solution in the Appendix

for further details on how to derive the equilibrium.

Lemma 3. a) To derive a unique solution for intermediate goods' prices, q, the wage and

job creation curves are interacted and solved as

qi =
(1− β)bi

(1− β)− c(βθi + η+λ
m(θi)

)
(6.6)

b) Wages, and therefore intermediate good prices, are increasing in θi since
∂q
∂θi

> 0.

Proof. The solution for a) is obtained as for the skill speci�c version in chapter 5. See

chapter 5.7 for more details on how to derive the exact solution for the wage and the job

creation curves. We can exploit ∂m(θi)
∂θi

< 0 in order to show that ∂qi
∂θi

> 0. The higher the

vacancy to unemployment ratio, θi, the higher must be the equilibrium wage rate in order

to attract enough workers to �ll the vacancies. Higher wages in turn are linked to higher

intermediate good prices paid by stage 1 �nal good assemblers.

6.1.1 Labor market clearing

The existence of search frictions in the labor market gives rise to a situation where �rms

adjust their labor demand to the intermediate input prices depending on wages and search

costs. Perfect competition with search frictions imply that the intermediate good's price

comprises production costs plus expected recruitment costs.

4This assumption is in line with Pissarides (2000).
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Firms in stage 1 are price takers and base their labor demand decision on the already

optimal intermediate input goods' prices. Using Shephards Lemma, stage 1 �rms' labor

demand reads as
∂ci(q, r; z)

∂qi(z)
= Bζai(z)(qiai(z))

ζ−1r1−ζ
i . (6.7)

The economy's total labor demand can be found by aggregating industry labor demand over

the whole continuum of active industries

Li(1− ui(θi)) =

∫ z̄i

z
	
i

Bζ

[
ri

qiai(z)

]1−ζ
ai(z)xi(z)dz , (6.8)

where z̄i and z
	
i represents the upper and lower bound of industries where the respective

country has a comparative advantage. Intermediate goods' prices q are determined in stage

2 and depend on the equilibrium market tightness. Equation (6.2) allows us to simplify the

Labor Market Condition (LMC) such that the equilibrium depends only on the endogenous

parameters z and θi as well as other exogenous parameters and reads as

Li(1− ui(θi)) =

∫ z̄i

z
	
i

ζ
ϕ(z)E

{
(1− β)− c(βθi + η+λ

m(θi)

}
{(1− β)bi}

dz . (6.9)

The standard Pissarides (2000) assumption that each �rm employs one worker links stage

2 �rms' demand for intermediate goods in (6.9) and stage 2 labor demand which is equal

to the number of �rms. The specialization pattern under free trade is ex-ante unknown

and depends on the unit cost schedule over all industries. The mass of one single industry

approaches zero in the continuous scenario. A sensible interpretation therefore demands

the computation of the mass of a certain range of industries within the whole continuum.

The consumption share for industry output in z is constant and equalized over the whole

continuum, which allows us to solve the integral in (6.9).

Lemma 4. Labor markets are in equilibrium if labor demand equals labor supply. The LMC

conditions therefore pin down equilibrium market tightness, wages, and unemployment. The

equilibrium is well-de�ned as there exists a unique combination of home and foreign market

tightness such that both LMC curves are ful�lled given the cuto� z∗.

Proof. Let ΓL denote the left, ΓR the right hand side of the labor market clearing condition.

The left hand side of both conditions has its origin at zero and converges to an upper bound.

159



The intuition is the following. Let θi go towards zero. Wages would approach zero, whereas

unemployment would go towards in�nity such that the left hand side of the LMC curve has

its origin in zero and converges towards full employment. The right hand side is also well

behaved. Labor demand is positive for θi approaching zero and decreases in θi. An increase

in θi triggers an increase in intermediate input goods' prices, which in turn reduces demand

for the intermediates. Thus, there is a unique solution for the LMC curve determined by

the intersection of ΓL and ΓR.

6.2 General Equilibrium

The general equilibrium requires a framework that pins down the endogenous parameters.

To close the model income is normalized to unity and determined by adding up world factor

payments to workers in and outside of the unemployment pool given by

E = Ld(1− ud)qd + rdKd + Lf (1− uf )qf + rfKf , (6.10)

Capital rentals are determined using the Cobb Douglas shares and the capital market clearing

conditions

rdKd =
1− ζ
ζ

Ld(1− ud)qd , (6.11)

rfKf =
1− ζ
ζ

Lf (1− uf )qf . (6.12)

Interest rates are such that capital markets are in equilibrium. The equilibrium then depends

on 6 endogenous variables: 2 equilibrium market tightness, capital return in the foreign

country, capital return in the home country, one cuto� that pins down the trade pattern

between both countries, and income. Without loss of generality we can use world income as

nummeraire. To close the model one still has to solve for the optimal free trade pattern.

Corollary 1. The trade pattern between both countries hinges on one unique cuto� z∗ ∈
(0, 1) satisfying

pd(z
∗) = pf (z∗) ⇔ cd(θd; z

∗) = cf (θd; z
∗) . (6.13)
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6.3 Comparative statics analysis

For the comparative statics analysis we focus on two closely related scenarios. Firstly, we

analyze how footloose capital �ows triggered by di�erences in international capital returns

a�ect equilibrium unemployment. For this particular scenario interest rates are endogenously

determined. Secondly, we turn to the implications of labor market institutional reforms on

capital �ows. For this second exercise interest rates are exogenous by assumption. Notice,

that the comparative statics presented are closely related to that presented in the previous

chapter and in Schmerer (2010 a) where we already derived those e�ects for low and high

skill workers. We therefore brie�y state the main implications without going into more

details.

6.3.1 The e�ects of FDI on equilibrium market tightness.

FDI in the form of capital in�ows and out�ows necessarily induce interest rate readjustments

so that the capital clearing conditions are in equilibrium again. Capital in�ows for instance

reduce the scarcity of capital and thus precipitate a reduction in interest rates, thereby

decreasing unit costs. Given that all other factor prices remain constant, the unit cost

function shifts down associated with lower �nal good prices over the whole continuum. The

opposite happens in the country that looses capital due to a relatively lower interest rate.

The trade pattern is no longer optimal and the new intersection of the domestic and

the foreign unit cost schedules is pinned down by z∗
′
> z∗. The range of active industries

contracts in the FDI-out economy and expands in the FDI-in economy. This implies that

the former labor market equilibrium is not optimal any more: unemployment, wages and

the equilibrium market tightness have to adjust.

In the following We distinguish between the adjustments at the extensive and intensive

margin. At the extensive margin some industries die, which gives rise to a reduction in

labor demand on the aggregate level. At the same time the adjustments of capital costs also

directly a�ect the equilibrium by triggering a substitution between capital and labor.

Proposition 2. FDI out�ows result in capital cost adjustments. Firms' labor demand in-

creases at the intensive margin due to higher capital costs triggering a substitution e�ect.

At the extensive margin the increase in the cuto� destroys all jobs associated with industries
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formerly belonging to the sending country. The opposite pattern applies for the FDI-receiving

country.

Proof. This proposition is identical to Proposition 6 in chapter 5. See also chapter 5.7 for

more details. To proof this one has to derive the �rst derivative of the right hand side of

the LMC curve with respect to the cuto� z∗, which is positive for the receiving and negative

for the sending country, translating into job creation (FDI-in country) and job destruction

(FDI-out country) at the extensive margin. Note that the distinction between the case where

z∗ is the upper or lower bound of active industries is necessary. Suppose for instance that the

home country's �xed bound of active industries is the upper bound z̄d = 1 so that its lower

bound is z∗. A contraction of the range of active industries in the respective country would

mean that z∗ is increasing. The �rst derivative of ΓR with respect to z∗ would therefore

be negative. The same logic applies for the foreign country with one important di�erence

being that z∗ is now the upper bound of active industries whereas the lower bound is pinned

down by z
	
d = 0, giving rise to the fact that the �rst derivative of Γr in the foreign economy

is positive.

In order to restore equilibrium labor supply must adjust too. Since labor demand in the

FDI-out country decreases at the extensive margin, a higher rate of unemployment is needed

to restore equilibrium. Thus, the equilibrium market tightness must fall, wages go down and

unemployment goes up. This in turn boosts labor demand on the individual industry level

and strengthens the increase in labor demand on the intensive margin. Income adjustments

do not matter in my setup since income is set as nummeraire. A formal proof can be found

in the Appendix to chapter 5.

6.3.2 Changes in labor market institutions

Proposition 3. Changes in institutions that bene�t the workers by increasing their wages

due to higher bargaining power β or higher unemployment bene�ts b triggers capital out�ows.

Again this proposition is already derived for the skill-speci�c version of the model in

chapter 5 and stems from 5.55 and 5.59 where we show that institutional changes bene-

�ting the workers increase their wages and thus increase the intermediate goods' prices.

Suppose that cuto� z∗ and the equilibrium market tightness remain constant. An increase
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in unemployment bene�ts or the bargaining power of workers for instance result in higher

equilibrium wages, provided all other variables remain constant. The e�ect of positive in-

stitutional changes is therefore identical to an increase in the interest rate and the unit cost

schedule shifts upwards so that the former equilibrium cuto� is no longer optimal and must

adjust, too. Furthermore, capital allocation is no longer optimal since interest rates remain

�xed, resulting in capital �ows between countries in order to restore equilibrium. The in-

tuition is straightforward. A contraction of active industries without adjustments in the

interest rate sets capital free which will be shifted abroad where capital is needed due to the

expansion of production. Unemployment and wages must adjust until the new equilibrium is

reached. These spillover e�ects stem from the interdependency between countries connected

via trade. However, a new capital market clearing condition is necessary to solve for the

new equilibrium. Again we use Shephards Lemma to derive industry level capital demand

which reads as
∂ci(z)

∂ri
= B(1− ζ)(qi(z)ai(z))

ζr−ζi . (6.14)

Aggregating industry level capital demand over all active industries yields

Ki =

∫ z̄d

z
	
d

ki(z)x(z)dz , (6.15)

similar to the solution for the LMC curve we use equation (6.14) and (6.2) in (6.15) to obtain

Ki =

∫ z̄d

z
	
d

B(1− ζ)(qi(z)ai(z))
ζr−ζi x(z)dz (6.16)

=

∫ z̄d

z
	
d

B(1− ζ)ϕ(z)E(qi(z)ai(z))
ζr−ζi

B(qiai(z))ζr
1−ζ
i

dz (6.17)

=

∫ z̄d

z
	
d

(1− ζ)ϕ(z)E
[
r−1
i

]
dz . (6.18)

Compare this solution to the aggregate capital market clearing conditions used to endogenize

the interest rates in both countries. It is easy to show that both conditions are equal by

simply combining the labor and capital market clearing conditions via equations (6.11) and

(6.12). With endogenous interest rates the e�ects of an institutional change on capital is

unambiguous and depends solely upon the adjustments at the extensive margin. World

capital endowments are �xed. Using the Leibniz rule we can derive the �rst derivative of

the right hand side with respect to the cuto� z∗ which is negative for the contracting, and
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positive for the expanding economy. The e�ect is thus unambiguous and we therefore neglect

the calibration.

6.4 Empirical evidence

For the second part of this study, data from Bassanini and Duval (2005) and the UNCDAT

is used to test the main implications of the model presented in the theory chapter. First,

the model predicts that inward-FDI are associated with a lower rate of equilibrium unem-

ployment, whereas outward-FDI can be linked to surging rates of unemployment. Second,

improvements in labor market institutions that bene�t the workers by increasing their rights

and/or wages tend to trigger capital out�ows. This result stems from the fact that institu-

tional changes in favor of the workers reduce �rms competitiveness in some of the industries

close to the cuto� through their direct and indirect e�ects on wages. A successful test that

support the theoretical �ndings will be presented in this chapter, where we use panel data

on in- and outward FDI, aggregate and skill-speci�c unemployment, labor market institu-

tions and other control variables for 19 OECD countries in order to analyze the relationship

highlighted in the theory chapter. Theory does not allow for simultaneous capital in- and

out�ows. This issue is addressed by constructing FDI-net stocks/�ows as di�erence between

FDI-in and FDI-out relative to GDP. Negative signs for FDI net �ows/stocks indicate that a

net-increase in capital-imports is associated with a reduction in unemployment. Two major

concerns remain: Unemployment �uctuates with the business cycle and the analysis might

be biased due to omitted variables. We address the �rst problem by controlling for the

output gap measuring the di�erence between GDP and its long run trend as well as other

macroeconomic shocks. Five-year averages were taken in a second step, which purges short

run �uctuations from the data. The second problem is by far more involved and addressed by

including various control variables that capture labor market institutions, as well as dummy

variables to control for country and time speci�c e�ects. Since FDI might be endogenous

to unemployment, the time dimension of the data is used to construct instruments for the

di�-GMM regressions, which allows us to tackle the endogeneity problem by treating FDI

as endogenous.5

5The requirement on di�-GMM regressions are rather demanding and not always ful�lled. Several
test statistics permit the evaluation of the GMM results. Sys-GMM results are not presented since
it produces instruments that are not valid due to the over identi�cation problem.
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The empirical setup is closely related to the empirical strategy in Felbermayr et al.

(2011b) or Dutt et al. (2009) both of which focus on trade liberalization and aggregate

unemployment.

6.4.1 Empirical strategy and data

Empirical strategy. Inspired by numerous labor market studies that analyze the e�ects

of institutional changes on labor market outcomes we estimate a linear model with total

unemployment as the dependent variable to shed light on proposition 1 from an empirical

perspective. The model reads as

uit = α+ β × FDIit + γ1 × LABit + γ2 × CONit + CCCi + Y Y Yt + εit , (6.19)

where α is a constant, FDI is the variable of interest measuring FDI-net intensity as the

di�erence between in- and outward FDI relative to GDP, LAB contains various labor market

institutional variables, where Bassanini and Duval provide measures on the replacement rate,

tax wedge, employment protection, and union density. Additional control variables gathered

in CON include product market regulations6, and the output gap to cope with short run

�uctuations. The panel structure of the data facilitates purging the regressions of country

and time invariant e�ects by including dummy variables in the regressions.

The second proposition that states that changes in labor market institutions a�ect FDI

�ows is tested using the same empirical strategy but with FDI replacing unemployment as

the dependent variable and reads as

FDIit = α+ γ1 × LABit + γ2 × CONit + CCCi + Y Y Yt + εit . (6.20)

The variables of interest when testing the interaction between labor market institutions

and FDI are those measuring the direct and indirect e�ect of institutional changes on wages.

The preferred estimator in both parts of the analysis is a consistent �xed e�ects estimator

including additional time dummies to control for trends common to all countries. Additional

feasible least square and di�-GMM models are used as a robustness check. In a last step,

the endogeneity issue is addressed by use of a di�-GMM estimator where the LAB variables

6As shown by Felbermayr, and Prat (2011) product market regulations have an signi�cant impact
on unemployment.
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are treated as endogenous.

Generally speaking, the data dimension necessitates �ve-year averages in order to run

di�-GMM regressions, and further reduces the impact of short run business cycle �uctu-

ations. The �rst problem stems from the fact that the our data has a relatively larger

cross-sectional than time-dimension. Usually the instruments preform badly when T > C),

which stems from over identi�cation due to too many instruments. Obviously, this require-

ment is not ful�lled by the original Bassanini and Duval data set which covers observations

from 1983 - 2003 for 20 OECD countries. Five-year averages ease this problem by reducing

the number of instruments and structural breaks in the data. However, notice that the

structure of the data is still not optimal indicated by the number of instruments and the

Sargan test statistics reported when preforming di�-GMM. We skip sys-GMM since the ad-

ditional level equation would further increases the instrument count and drive the test on

over identi�cation towards a p-value equal to 1.0.

Data. To bring the model to the data we use measures from the OECD, UNCDAT, and

WDI. The dependent variable in part A is OECD total unemployment including 15 - 64

years old male and female observations. As additional robustness check we use skill-speci�c

unemployment rates from the World Development Indicators to decompose aggregate unem-

ployment into its primary-, secondary-, and tertiary-educational components. The purpose

of this exercise is to show the complementarity between both skill groups respective of the ef-

fects of FDI on unemployment.7 To construct skill-speci�c unemployment rates we multiply

total unemployment from the World Development Indicators with a variable measuring the

fraction of total unemployment with primary, secondary, and tertiary eduction. To transfer

the data into skill-speci�c rates we multiply the result with the ratio of total workers relative

to the number of workers with respective education in order to obtain the number of workers

unemployed relative to the number of workers available within the respective skill group.

However, one major drawback is the sparse data availability ranging from 1994 - 2004 with

lags.

The variable of interest in part A is FDI-net stocks and �ows constructed using measures

7Theory in Schmerer (2010) requires low and high skill unemployment wherefore we classify
unemployed with secondary and tertiary education as high skill-speci�c unemployment. Moreover,
theory predicts that both skill groups are equally a�ected by FDI. This stems from the Leontief
production function, which is in line with Feenstra and Hanson (1996, 1997) model where high and
low skill inputs are used according to a Leontief production function.
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on in- and outward FDI from the UNCDAT database. FDI-net is measured as the di�erence

between inward-FDI and outward-FDI relative to GDP. FDI includes transactions of �rms

from foreign countries holding a share of at least 10% in a domestic company. Inward FDI

is an investment from abroad in the reporting country, whereas FDI-out measures FDI from

the reporting country to other countries. FDI stocks and �ows are measured in current U.S.

dollars so that a measure for GDP from the Penn World Table can be used to construct

FDI-net intensities in order to create a comparability across countries. Portfolio investment

assets and real openness, both in U.S. dollars relative to GDP, are included as additional

control variables to proxy �nancial integration and globalization, where the data was taken

from the International Monetary Fund and the World Bank.

Various measures of labor market institutions available through the OECD were ex-

ploited to reduce the omitted variable bias caused by other unobserved variables that drive

unemployment. Bassanini and Duval provide and discuss a data set that contains the most

important variables. We control for tax wedge, replacement rate, employment protection

(EPL), and union density. Unfortunately the OECD stopped updating those variables so

that labor market institutions are available for the period 1983 - 2003 only and therefore

also determine the time dimension of our sample.

Part B of the analysis focuses on the role of labor market institutions by including them

as variables of interest in regressions with FDI as the dependent variable. Two variables are

available that directly measure how labor market institutions a�ect wages: the replacement

rate and the tax wedge. The replacement rate is a measure for compensation paid to workers

after losing their job and tax wedge measures taxation on wages by computing the di�erence

between wages paid by employers and wages earned by employees. Moreover, union density

and employment protection are also potential drivers behind FDI-�ows through their indirect

e�ects on the labor market �exibility and thus through their indirect e�ects on wages. Union

density is a variable on the percentage share of workers associated with unions which is also

often used as a proxy for the workers' bargaining power, and EPL measures the stringency

of employment protection legislation indirectly a�ecting wages by protecting workers with

productivity below their marginal product from being expelled. PMR is a measure of the

stringency of product market regulation in the respective country.

We will distinguish between employment protection for regular and temporary contracts,

and for two di�erent measures for union density when institutional spillover e�ects are thrust
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into the spotlight of our analysis.

An output gap measure and various macroeconomic shocks purge short run �uctuations

from the data and thus help to reduce the omitted variable bias. A total factor productivity

shock is constructed as the derivation of total factor productivity from its trend using a

Hodrick-Prescott �lter, terms of trade shocks that measure the relative price of imports

weighted by the share of imports in GDP, real interest rate shocks that measure the di�erence

between the 10-year nominal government bond yield and the annual change in the GDP

de�ator, as well as labor demand shocks constructed as the logarithm of the labor share

in business sector GDP purged from the short-run in�uence of factor prices.8 The output

gap variable measures the di�erence between actual and potential GDP as percentage of

potential output.

6.4.2 Results

According to theory, the predicted sign of the net-FDI coe�cient is negative when regressing

upon unemployment. Regressing labor market institutions on FDI similarly requires negative

signs for the LAB variables.

Theory predicts that net-FDI in�ows tend to lower the rate of unemployment due to a

reallocation of industries, which causes job creation in the receiving and job destruction

in the sending country. Thus, net-FDI receiving countries should have relatively lower

unemployment rates and an increase in net-FDI over time is expected to lower equilibrium

unemployment rates. For part B of the analysis the sign for the labor market institutional

variables is expected to be negative since one of the predictions derived from theory states

that improvements of the workers' situation results in higher wages and thus trigger capital

out�ows by rendering investments to foreign countries more lucrative due to relatively lower

labor costs.

Indeed, the data reveals exactly the same pattern as theory suggests. Regressing FDI

on unemployment yields a negative and highly signi�cant coe�cient for net-FDI. Regressing

labor market institutions on net-FDI also reveals the right coe�cients for the institutional

variables of interest. In the following, results are discussed in more detail.

8Data description taken from Bassaninin and Duval (2010).
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Table 6.1: Aggregate unemployment and FDI-net

Dependent variable: Total unemployment

Variable of interest: FDI-net (FDI-in minus FDI-out relative to GDP)

I II III IV V VI VII

FE FE FE FE FE FE FE

FDI-net −0.048∗∗ −0.041∗∗ −0.030∗∗ −0.029∗∗ −0.045∗∗∗ −0.033∗ −0.026

(0.018) (0.019) (0.012) (0.012) (0.016) (0.018) (0.023)

Portfolio investment −0.570∗∗∗ −0.145 −0.005 0.186

(0.121) (0.115) (0.156) (0.134)

Openness −0.156∗∗∗ −0.131∗∗ −0.151∗∗ −0.128∗

(0.046) (0.058) (0.058) (0.064)

EPL −1.281 −1.182 −1.281

(1.384) (1.400) (1.031)

Union density −0.055 0.001 −0.007

(0.064) (0.061) (0.063)

PMR 0.297 0.636 0.659

(0.618) (0.644) (0.576)

Replacement rate −0.031 −0.025 −0.053

(0.043) (0.050) (0.043)

Tax wedge 0.315∗∗∗ 0.240∗∗ 0.145∗

(0.098) (0.112) (0.080)

Output gap −0.566∗∗∗ −0.552∗∗∗ −0.577∗∗∗ −0.616∗∗∗ −0.591∗∗∗ −0.786∗∗∗

(0.092) (0.087) (0.085) (0.061) (0.055) (0.060)

R-square 0.348 0.509 0.578 0.584 0.594 0.663 0.730

N 428 456 456 428 386 368 338

Robust standard errors in parentheses, *significant at 10%, ** significant at 5%, *** significant at 1%.

Data is available for 19 OECD countries. time dummies included in all regressions. Fixed effects always

preferred according to the Hausman test.

Benchmark results Table (6.1) presents the benchmark regression results for the pre-

ferred regression model, which is a consistent �xed e�ects estimator. The full set of available

observations is employed without averaging the data. This gives us more than 400 obser-

vations for 19 OECD countries, available for the period 1983-2003. Purging the regressions

from �xed e�ects allows us to capture the changes on the individual country level by taking

out the level e�ect. In regression (I) the focus lies on the measures net-FDI and portfolio

investment, without controlling for any other shocks, institutional variables, business cycle

e�ects, or the time trend. The variable of interest is net-FDI. Portfolio investment is a proxy

for �nancial integration and the dependent variable is total OECD unemployment. We ob-

tain a signi�cant coe�cient for net-FDI in regression (I). The relation is rather strong and
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likely re�ects a spurious correlation driven by the variation in the business cycle. Portfolio

investment is also negative and highly signi�cant. We additionally include time dummies

and the output gap in column (II). Regression (III) contains controls for the output gap

and openness as an additional controls for globalization. In regression (IV) the whole glob-

alization control bundle is included. All regressions reveal the same picture. FDI-net is

negative and turns out signi�cant in all regressions. Portfolio investment is less robust and

becomes insigni�cant in (IV), where we control for the business cycle and trade openness.

As in Felbermayr, Prat, and Schmerer (2011b) openness in regression (III) and (IV) have

the expected signs and and are also highly signi�cant. We also �nd that magnitude of

the e�ect of FDI-net is much stronger once business cycle �uctuations are controlled for

by including the output gap variable, which indicates a huge impact of the business cycle

on unemployment. Regression (V) and (VI) compare the outcome of regressions where we

control for labor market institutions (V), and where we additionally include the entire set of

globalization controls in (VI). Comparing regression (II) and (V) reveals another interesting

�nding. Both coe�cients for the output gap and for FDI-net are higher when we control for

labor market institutions. Respectively, the magnitude of the e�ect of FDI is also stronger

in (VI) than in (IV). In regression (VII) all controls and macroeconomic shocks are included

which yields insigni�cant results for net-FDI.

To conclude this �rst part of benchmark regression discussion, all regressions except of

(VII) yield signi�cant and negative coe�cients for the net-FDI measures. The sign of the

e�ect is statistically di�erent from zero and robust, but the coe�cients reveal a relatively

weak magnitude of the e�ect. Moreover, the magnitude highly depends upon whether we

control for the business cycle or not. Another problem is the structure of the data, which

neither allows us to tackle potential endogeneity problems using GMM, nor does it allow us

to purge the data from short run e�ects in an adequate way. This problem is addressed by

averaging the data. The results can be found in Table (6.2). Regression (I) only includes

net-FDI and indicates that a one standard deviation increase in net-FDI reduces unem-

ployment by roughly 0.8 percentage points. Including the institutional controls increases

the magnitude of the e�ect. Controlling for �nancial integration reduces the signi�cance in

net-FDI, whereas additionally controlling for openness restores its signi�cance. Next, more
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Table 6.2: Aggregate unemployment and FDI-net (5-year averaged data)

Dependent variable: Total unemployment

Variable of interest: FDI-net (FDI-in minus FDI-out relative to GDP)

I II III IV V VI VII VIII

FE FE FE FE DIFF-GMM DIFF-GMM DIFF-GMM FGLS

FDI-net −0.039∗ −0.049∗∗∗ −0.026 −0.043∗∗ −0.114∗∗ −0.139∗∗∗ −0.087∗∗ −0.034∗∗

(0.019) (0.014) (0.026) (0.019) (0.056) (0.049) (0.041) (0.014)

port −0.440∗ 0.203 1.767∗∗ 1.533∗∗ 1.547∗∗ 0.133

(0.241) (0.283) (0.754) (0.632) (0.691) (0.201)

Openness −0.175∗∗ −0.420∗∗∗ −0.263∗∗ −0.422∗∗∗ −0.199∗∗∗

(0.078) (0.131) (0.132) (0.114) (0.038)

Lag dep. var. 0.565∗∗ 0.475∗ 0.549∗∗

(0.221) (0.280) (0.221)

Replacement rate −0.034 −0.008 −0.027 −0.083 −0.079 −0.079 −0.006

(0.046) (0.061) (0.054) (0.052) (0.055) (0.051) (0.025)

Tax wedge 0.376∗∗∗ 0.286∗∗ 0.296∗∗ 0.090 0.179∗ 0.072 0.191∗∗∗

(0.109) (0.108) (0.117) (0.100) (0.104) (0.106) (0.062)

EPL −0.890 −0.551 −0.920 −0.569 −0.937 −0.447 −0.682

(1.356) (1.517) (1.453) (1.261) (1.178) (1.221) (0.511)

Union density −0.069 0.008 0.007 −0.085 −0.155∗∗ −0.036 0.007

(0.056) (0.054) (0.056) (0.084) (0.076) (0.074) (0.037)

PMR 0.431 0.651 0.760 0.142 0.166 0.198 0.845∗∗∗

(0.645) (0.632) (0.690) (0.668) (0.672) (0.658) (0.291)

Output gap −0.710∗∗∗ −0.649∗∗∗ −0.595∗∗∗ −0.583∗∗∗ −1.102∗∗∗ −1.139∗∗∗ −1.006∗∗∗ −0.616∗∗∗

(0.117) (0.093) (0.083) (0.075) (0.190) (0.214) (0.194) (0.064)

R-square (within) 0.684 0.625 . . . .

AR (1) . . . . 0.037 0.078 0.032 .

AR (2) . . . . 0.417 0.212 0.522 .

Sargan OID-test . . . . 0.464 0.167 0.238 .

N 89 89 89 89 69 69 69 89

Robust standard errors in parentheses, *significant at 10%, ** significant at 5%, *** significant at 1%. Data is available for

19 OECD countries. time dummies included in all regressions. Fixed effects always preferred according to the Hausman test.

attention is paid to the endogeneity problem by preforming various di�-GMM setups. Setup

(V) treats net-FDI and the output gap as endogenous. The performance of the instruments

is rather good compared to the results obtained for the non-averaged data. The test on

�rst and second order autocorrelation of the instruments with the error term yields p-values

equal to 0.037 and 0.417, and the Sargan test p-value is higher than 0.1 but below 0.5,

which indicates that the instruments are valid. However, the other globalization measures

are also a potential sources for endogeneity, which will be tackled in regression (VI), where

openness, net-FDI and the output gap are treated as endogenous. In (VII) we treat FDI,

openness, the output gap, and portfolio investment as endogenous. All setups yield the same

robust �nding. FDI-net and openness are both negative and signi�cant. Moreover, we also
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�nd that portfolio investment is positive and signi�cant which further supports our story

by indicating that more �nancial market integration with investors holding foreign portfolio

assets having the same e�ects as FDI-out�ows. However, the �nding is interesting but un-

fortunately it is not robust and only appears in the GMM regressions. FGLS in (VIII) also

yields comparable results.

Table 6.3: FDI-net stocks and labor market institutions (5-year averages)

Dependent variable: FDI-net

Variable of interest: Labor Market Institutions

I II III IV

FE FE FE FE

EPL (regular contracts) −10.141∗∗ −18.460∗∗∗ −15.078∗∗∗ −20.419∗∗∗

(3.909) (5.939) (5.182) (4.571)

EPl (temporary contracts) −2.128 −3.376 −3.110 −3.304

(2.090) (2.576) (2.592) (2.154)

Union density −0.351 −1.009∗∗ −0.774∗∗∗ −1.039∗∗∗

(0.235) (0.357) (0.215) (0.355)

PMR −3.075 −2.347 −1.941 −1.772

(5.881) (4.612) (4.728) (4.208)

High union coverage −26.565∗∗∗

(8.799)

Replacement rate −0.412 −0.565

(0.519) (0.419)

Tax wedge 0.524 1.144∗∗

(0.751) (0.467)

Wage distortion −0.634

(0.375)

Openness −1.010∗∗∗

(0.349)

Portfolio investment 8.850∗∗∗

(1.668)

Output gap 1.369 1.342 0.585 0.651

(0.869) (0.959) (0.712) (0.666)

R-squared 0.278 0.273 0.305 0.599

N 96.000 93.000 96.000 89.000

Robust standard errors in parentheses, *significant at 10%, ** significant at 5%, ***

significant at 1%. Data is available for 19 OECD countries.
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In a last step the role of labor market institutions is analyzed by replacing the dependent

variable unemployment with net-FDI in order to shed light on the role of labor market

institutions. Results are reported in Table (6.3). Potential candidates that are expected

to lead to an increase in FDI out�ows relative to in�ows are employment protection, union

density, and all kind of wage distortions, which potentially distract investments from Home.

We disentangle employment protection into EPL(regular) which measures the protection

for regular contracts, and EPL(temporary) for temporary contracts. A dummy for high

union coverage is included in (I), where we �nd negative coe�cients for all variables of

interest. However, only high union coverage and employment protection for regular contracts

turn out to be signi�cantly di�erent from zero. Di�erent setups with di�erent controls yield

the same robust �nding that high union activity and employment protection are negatively

associated with FDI in�ows relative to FDI-out�ows. Replacement rate and tax wedge

measures are included in (II) but both are not signi�cant. In (III) we try to combine the

replacement rate and tax wedge measure as wage distortion. The coe�cients are again

insigni�cant. Finally in (IV) we control for all variables of interest and the globalization

controls openness and �nancial market integration. However, the measures on the direct

e�ect of institutions on the workers' wages remain insigni�cant but employment protection

for real contracts and union density is negative and highly signi�cant in all regressions.

A large number of robustness checks can be found in the appendix.

6.5 Conclusion

The model presented in this chapter advances a simple multi-industry trade model with

imperfect labor markets due to Mortensen and Pissarides type of search frictions. Wages

in this setup are jointly determined by labor market institutions and international trade,

thereby a�ecting the equilibrium rate of unemployment at the intensive and extensive margin

of labor demand. This two-dimensional causality between foreign direct investments and

wages (unemployment) also permits the study of changes in the exogenously given labor

market institutional environment. Institutions itself remain una�ected by �rm behavior or

trade so that wages are set according to the conditions in the labor market. Conversely,

policy makers may in�uence labor market outcomes for whatever reason by readjusting

labor market institutions. The model proposed above suggests that such a reform would
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necessarily a�ect trade, wages and unemployment in all countries integrated through the

trade in goods and capital.

This chapter's major contribution is to test and to quantify the opposing e�ects at the

intensive and extensive margin of labor demand by confronting the model with data taken

from the OECD. We successfully test the main hypothesis derived in the theory chapter in

that we show that the FDI-receiving countries tend to have lower rates of unemployment,

whereas an increase in FDI-out�ows increase equilibrium unemployment.

The newly introduced Mortensen and Pissarides (1994) search and matching mechanism

within the Feenstra and Hanson model also opens a novel channel through which changes

in the workers' wage rate initiated by changes in labor market reforms induce capital �ows

between the countries. For instance an increase in the workers' income reduces the respec-

tive countries competitiveness in all industries. However, the reduced competitiveness only

a�ects some of the industries located near the cuto� which will be sifted abroad. Given that

interest rates are exogenously given, such a loss in competitiveness leads to excess capital

supply in the contracting and excess-demand in the expanding country. Our results support

this �nding in that it suggest that countries with less stringent labor market institutions

tend to have larger FDI-in�ows and thus have lower rate of unemployment.

174



6.6 Appendix

6.6.1 Robustness checks

Table 6.4: Aggregate unemployment and FDI-net stocks

Dependent variable: Total unemployment rate
Variable of interest: FDI-net (FDI-in minus FDI-out in stocks relative to GDP)

I II III IV V VI

FE FE FE FE FE FE

FDI-net −0.061∗ −0.072∗∗∗ −0.043∗∗ −0.050∗∗∗ −0.049∗∗∗ −0.047∗∗∗

(0.03) (0.02) (0.02) (0.01) (0.01) (0.02)
Replacement rate −0.025 −0.034 −0.031

(0.05) (0.05) (0.05)
Tax wedge 0.383∗∗∗ 0.375∗∗∗ 0.355∗∗∗

(0.11) (0.11) (0.11)
EPL −0.577 −0.889 −0.920

(1.28) (1.40) (1.40)
Union density −0.065 −0.068 −0.073

(0.05) (0.06) (0.06)
PMR 0.429 0.444

(0.70) (0.73)
TFP 20.190

(16.40)
Output gap −0.745∗∗∗ −0.652∗∗∗ −0.648∗∗∗ −0.733∗∗∗

(0.12) (0.10) (0.10) (0.09)

R-squared 0.086 0.267 0.522 0.603 0.607 0.612
Observations 91 91 91 91 91 91
Time dummies x x x x x
Country dummies x x x x x x

Robust standard errors in parentheses, *significant at 10%, ** significant at 5%, *** significant
at 1%. Data is available for 19 OECD countries. Country dummies included in all regressions,
time dummies included in all regressions except in I.

Table 6.4. reports the coe�cients for the benchmark �xed-e�ects estimates where we

�rst regress net-FDI on total OECD unemployment without controlling for the omitted

variable bias caused by neglecting potential unemployment drivers as short-run macroeco-

nomic shocks, the business cycle, trade openness or labor market regulations. In column (2)

we additionally include time dummies, and in (3) we also control for business cycle e�ects.

Notice that �ve-year averages were taken in order to derive long-run variables.

The coe�cients in all regressions are statistically di�erent from zero and negative, but

the magnitude of the e�ect is highly dependent upon whether we control for the business
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cycle or not. Regression (I) indicates that a one-standard deviation increase in net-FDI re-

duces unemployment by roughly 1 percentage point. Additionally including time dummies

reveals a downward bias caused by omitting trends from the data. Conversely, regression

(III) shows that omitting business cycle e�ects creates an upward bias in the results. The

results obtained by inclusion of the output gap variable yields results that suggest that

a one-standard deviation of net-FDI reduces unemployment by a robust 0.56 percentage

points. Including further control variables as labor market institutions or shocks also yields

coe�cients that indicate a relationship between net-FDI and unemployment of the same

magnitude. We conclude this �rst discussion of the benchmark results by comparing the

magnitude of the e�ect of FDI on unemployment to the e�ects of a one-standard deviation

increase in the output gap that reduces unemployment by 1.8 percentage points. The bench-

mark regression results therefore support theory, but the magnitude of the e�ect is rather

weak.

Table 6.5 reports the results where total trade openness is included as additional control

variable. However, the results have to be treated with caution. Firstly, there might be some

collinearity between FDI and trade openness, which makes it di�cult to disentangle the

individual e�ects. The coe�cients for openness and FDI is less stable when both measures

are included.9 Secondly, as discussed in chapter 3 openness is likely to be endogenous.

Nevertheless, we obtain the same sign pattern as in Table 6.4. The FDI-net measure is

signi�cant and negative when controlling for FDI-net and current price openness.

9For a related discussion see chapter 3 where we investigate the role of TFP.
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Table 6.5: Aggregate unemployment and FDI-net stocks

Dependent variable: Total unemployment rate
Variable of interest: FDI-net (FDI-in minus FDI-out (stock) relative to GDP)

I II III IV V VI
FE FE FE FE FE FE

FDI-net −0.049∗∗ −0.046∗∗ −0.022 −0.039∗∗ −0.036∗∗ −0.032∗∗

(0.02) (0.02) (0.01) (0.01) (0.01) (0.02)
Openness −0.207∗∗∗ −0.195∗ −0.167∗ −0.110 −0.116 −0.131∗

(0.06) (0.10) (0.08) (0.06) (0.07) (0.07)
High corporatism −2.787∗∗∗ −2.834∗∗∗ −2.819∗∗∗

(0.93) (0.88) (0.89)
Replacement rate 0.028 0.017 0.021

(0.04) (0.04) (0.04)
Tax wedge 0.375∗∗∗ 0.363∗∗∗ 0.333∗∗∗

(0.10) (0.10) (0.10)
EPL −0.864 −1.298 −1.306

(1.34) (1.36) (1.41)
Union density −0.011 −0.014 −0.018

(0.04) (0.05) (0.05)
PMR 0.612 0.613

(0.57) (0.65)
TFP 28.345∗∗

(11.17)
Output gap −0.687∗∗∗ −0.534∗∗∗ −0.529∗∗∗ −0.650∗∗∗

(0.11) (0.09) (0.08) (0.07)

R-square 0.264 0.317 0.563 0.667 0.674 0.683
N 96 96 96 93 93 91

Robust standard errors in parentheses, *significant at 10%, ** significant at 5%, *** significant
at 1%. Data is available for 19 OECD countries over the period 1983 - 2003. Time dummies
included in all regressions except of regression I.
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In (II) we also include time dummies, in (III) we additionally include the output gap

which yields an insigni�cant coe�cient for FDI. Once we additionally control for labor mar-

ket institutions in (IV), PMR in (V), and TFP shocks in (VI) FDI-net becomes signi�cant

again.

Table 6.6 applies di�erent models of the benchmark speci�cation in order to investigate

the robustness of the results. We distinguish between FDI-net stocks (left panel of Table 6.6)

and �ows (right panel of Table 6.6) and compare the outcome with the benchmark �xed-

e�ects regression reported in (I) and (VI). Employing a random-e�ects estimator yields

the expected sign but the coe�cient is not signi�cant when using the FDI �ow measure.

The Hausman test p-value strongly suggests the superiority of the consistent �xed e�ects

estimator. Using �ows instead of stocks yields a signi�cant and negative coe�cient for

both the �xed- and the random-e�ects estimates reported in column (VI) and (VII). In

(III) and (VIII) a feasible least squares estimator is employed and allows us to control for

heteroscedasticity across the countries and panel. The coe�cients are close to the coe�cients

obtained in (I) and (VI) and indicate an e�ect similar to that obtained from the benchmark

�xed e�ects regressions. The time dimension of the data is exploited to run GMM with

lags of the endogenous variables used as instruments. One potential pit fall of GMM is over

identi�cation caused by too many instruments. Hence, the number of instruments is limited

by focusing on variables that are potentially endogenous instead of building instruments

for all variables included in the regressions.10 Instrumenting FDI-�ow in a GMM approach

indicates a (long run) relationship that is two times higher then that from the standard

benchmark regressions. Including stocks in (IX) and (X) reveals the same picture.

Table 6.7 shows regression results for a �rst-di�erence approach. A negative sign indi-

cates that an increase in FDI in�ows (in�ows minus out�ows) is associated with a decrease

in unemployment. The distinction between regressions that include country dummies and

regressions that exclude them helps to assess the role of �xed e�ects. The omitted variable

bias due to time invariant �xed e�ects should be neglible since the time dimension of the

data is rather short and due to the fact that time invariant �xed e�ects are already purged

by �rst di�erencing the data. Country dummies in this particular application allow for dif-

10In a �rst step we instrument output gap and openness, and in a second step we also build
instruments for the wage distortion.
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ferent country intercepts which is more or less important since theory predicts that a change

over time in�uences unemployment. We start with a simple OLS estimator in column (1)

neglecting di�erences in the country intercepts. Concerning the LAB measures we get the

same unsatisfying picture as many other studies on labor market institutions before. Higher

replacement rates tend to decrease unemployment which contradicts search theory, but the

coe�cient is insigni�cant. Tax wedge and employment protection have the right sign but

the e�ect is not statistically signi�cant and thus meaningless. FDI-in (net of FDI-out) ex-

hibit the right sign by indicating that positive changes of FDI (capital) in�ows are indeed

associated with a higher equilibrium rate of unemployment in the long run. Allowing for

country speci�c intercepts increases the �t of the model. This is not surprising since we

forced all countries in regression (I) to have the same constant, somehow obscuring the

country speci�c relationship between FDI and unemployment. Notice, that both regressions

yield results that are equal in magnitude. Including country dummies however reduce the

standard errors indicating that the regression line �ts the data. In regression (III) and (IV)

we use a GLS estimator instead of OLS, and in (V) and (VI) we instrument net-FDI with

its lags. The results are basically the same in all regressions.

Labor market institutions and FDI. We preform additional regressions with net-

FDI as dependent variable as a robustness check for Table (6.3). However, we use the

full set of observations without averaging the data, we use the aggregated employment

protection variable instead of the decomposed one for regular and temporary contracts,

and we lump replacement rate and the tax wedge together to construct a wage distortion

measure as proposed by Costain and Reiter. Fixed-e�ects in (I) yield insigni�cant results for

all variables of interest. We thus also try random-e�ects and evaluate both by a Hausman

test which indicates that random-e�ects is e�cient. Di�-GMM does not work either. We

thus report IV-regressions where we instrument the labor market institutions using its lags.

The institutional variable wage distortion for instance indicate that higher unemployment

bene�ts are linked to lower FDI-net �ows/stocks. All labor market institutions reveal a

negative sign, and only a few of them are insigni�cant. Using a �xed e�ects estimator in

column (I) we �nd that the coe�cients for wage distortion, union density, and employment

protection are negative but not signi�cant. Random e�ects in column (II) reveal the same

sign pattern, but the coe�cients are now signi�cant for wage distortion and employment
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Table 6.7: Aggregate unemployment and FDI-net �ows

Dependent variable: Total unemployment rate
Variable of interest: FDI-net (FDI-in minus FDI-out (stock) relative to GDP)

I II III IV V VI

OLS FE FGLS FGLS IV IV

∆FDI-net −0.016∗ −0.016∗∗ −0.014∗ −0.013 −0.020 −0.027∗

(0.01) (0.01) (0.01) (0.01) (0.02) (0.01)
∆Replacement rate −0.040 −0.063 −0.021 −0.047∗∗ −0.042 −0.064∗

(0.04) (0.04) (0.02) (0.02) (0.04) (0.04)
∆Tax wedge 0.045∗ 0.041 0.031 0.030 0.045∗ 0.041∗

(0.03) (0.03) (0.02) (0.02) (0.03) (0.02)
∆EPL −0.590 −0.704∗ −0.432 −0.532∗ −0.595∗ −0.703∗∗

(0.36) (0.38) (0.30) (0.29) (0.34) (0.35)
∆PMR 0.244 0.232 0.038 0.061 0.247 0.248

(0.28) (0.28) (0.17) (0.17) (0.27) (0.26)
∆TFP (shock) 27.820∗∗∗ 28.694∗∗∗ 26.776∗∗∗ 26.608∗∗∗ 27.777∗∗∗ 28.595∗∗∗

(3.66) (3.57) (2.29) (2.29) (3.48) (3.32)
∆ToT (shock) 1.215 0.046 1.320 1.607 1.296 0.117

(2.95) (3.14) (2.33) (2.31) (2.82) (2.91)
∆Labor demand (shock) 8.793∗ 14.627∗∗ 8.314∗∗ 12.229∗∗ 9.313∗∗ 15.026∗∗∗

(4.69) (5.99) (3.93) (4.92) (4.59) (5.65)
∆Interest rate (shock) 0.038∗∗ 0.036∗∗ 0.013 0.011 0.039∗∗∗ 0.037∗∗∗

(0.02) (0.01) (0.01) (0.01) (0.01) (0.01)
∆Output gap −0.647∗∗∗ −0.641∗∗∗ −0.596∗∗∗ −0.581∗∗∗ −0.646∗∗∗ −0.638∗∗∗

(0.04) (0.05) (0.03) (0.03) (0.04) (0.05)

R-squared 0.587 0.612 0.587 0.611
Partial R-squared 0.313 0.388
F-stat (1st stage) 9.853 17.037
Country dummies x x x
Time dummies x x x x x x
Observations 365 365 365 364 364 364

Robust standard errors in parentheses, *significant at 10%, ** significant at 5%, *** significant
at 1%. Data is available for 19 OECD countries over the period 1983 - 2003 with gaps and
first differenced to purge country specific fixed effects. Time dummies included in all regressions.
FGLS with correction for heteroskedastic panels and cross-country correlation. IV uses first lags
of FDI-net as instrument to adress endogeneity.

protection. Union density reveals the right sign but the e�ect is not signi�cant and thus

zero. The Hausman test strongly favors the random e�ects estimation. This result supports

our theory by indicating that countries with lower labor market institutions seem to attract

more FDI in�ows than countries that have a tendency to protect their workers. Moreover,

addressing cross panel heteroscedasticity by running FGLS yields signi�cant and negative

coe�cients for all labor market institutional variables. Even union density has the right sign

and is signi�cant for FGLS. Running IV regressions and instrumenting lags of the variable

wage distortion and employment protection as instruments con�rm the �ndings in column

(1) and even the magnitude of the e�ects do not vary by much. Partial R-squares in all

regressions range from 0.6 to 0.8 indicating that the instruments are valid. In columns (5) -
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(8) we redo the whole procedure with FDI-�ows instead of stocks, which support the �ndings

discussed so far.
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Additional results. Regressions with skill-speci�c unemployment rates as the depen-

dent variable and net-FDI �ows as a variable of interest are presented to test the comple-

mentarity theoretically derived in chapter 5. Findings in Table 6.9 indicate that FDI net

�ows equally a�ect both skill groups. Countries with increasing FDI-in tend to have lower

low- and high-skill unemployment rates, whereas net exporters of capital exhibit higher rates

of unemployment in both skill groups.11 However, as discussed before the regressions might

be plagued by endogeneity, especially when using low-skill unemployment rates. High rates

of low-skill unemployment may be an alarming signal for policy makers that could lead

them to protect domestic labor markets from global competition. This is to a great extend

perceived as a risk for the low skilled rather than for the high-skill work force.

The results support the complementarity between both skill groups and reveals a negative

sign for both type of workers. Moreover, the magnitude of the e�ect is stronger for the low-

skilled than for high-skilled. We �nd that a one-standard deviation increase in net FDI

reduces low skill unemployment by 1.66 percentage points and 1.44 percentage points for

the high-skilled. The result stems from the fact that the high skill unemployment rate is

lower and exhibits less variation than low-skill unemployment. Again, we also �nd that

the magnitude of the e�ect becomes smaller once we reduce the omitted variable bias by

including additional control variables. Controlling for the full set of variables reduces the

e�ect of a one-standard deviation of net-FDI to 1.17 percentage point for high-skill and 0.97

percentage points for low-skill unemployment. Concerning product market regulation we

�nd the opposite e�ect. PMR tends to increase both rates of unemployment but the e�ect

appears to be stronger for high skill than for low skill workers. Derivations in GDP from its

long run trend also harms low skill workers more than high skill workers in all models.

11skill-speci�c unemployment rates are computed as ratio between the number of unemployed
worker and the total number or workers, both with either low skill or high skill education. Simply
dividing the total rate of unemployment into primary, secondary and tertiary unemployment is not
enough since the basis would still be total labor. For skill-speci�c unemployment rates we need the
information on the number of workers available with a certain education. This data is also provided
through the WDI database.



Table 6.9: Skill Speci�c Unemployment and FDI net-�ows

Dependent variable: skill-specific unemployment
Variable of interest: FDI-net (FDI-in minus FDI-out (stock) relative to GDP)

FE regressions
——————————————————————————————–

VARIABLES u (low) u (high) u (low) u (high) u (low) u (high)

FDI-net −0.106∗∗ −0.092∗ −0.085∗∗∗ −0.070∗∗ −0.075∗∗ −0.062∗

(0.043) (0.052) (0.028) (0.033) (0.029) (0.031)
Wage distortion 0.169∗ 0.104 0.130 0.070

(0.088) (0.064) (0.093) (0.066)
EPL −0.606 −1.783 −1.133 −2.267∗∗

(0.916) (1.093) (0.876) (1.030)
PMR 1.986∗∗ 2.573∗∗ 2.145∗∗∗ 2.736∗∗

(0.829) (1.126) (0.724) (1.020)
Interestrate shock 0.066∗ 0.036∗∗

(0.036) (0.017)
TFP 39.810∗∗∗ 38.152∗∗∗

(10.025) (11.750)
ToT (shock) 63.081∗∗∗ 45.840 51.557∗∗∗ 31.535∗ 50.639∗∗∗ 31.450∗

(20.843) (27.422) (14.684) (17.441) (13.290) (15.410)
Labor demand (shock) 35.501∗∗ 25.797 29.778∗ 18.374 38.359∗∗∗ 26.497

(14.274) (18.466) (15.019) (18.736) (12.525) (17.071)
Output gap −0.813∗∗∗ −0.536∗∗∗ −0.720∗∗∗ −0.472∗∗∗ −0.850∗∗∗ −0.598∗∗∗

(0.143) (0.134) (0.144) (0.101) (0.145) (0.105)

Observations 125 125 125 125 125 125
R-squared 0.777 0.682 0.838 0.783 0.875 0.827

Robust standard errors in parentheses, *significant at 10%, ** significant at 5%, *** significant at 1%.
Data is available for 19 OECD countries over the period 1993 - 2003. Outputgap and additional macroe-
conomic shocks included to capture short run fluctuations. Country and time dummies included in all
regressions.
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Table 6.10 As a further robustness check we preform regressions using the methodology

proposed in Anderson and Hsiao (1981, 1982) to address the endogeneity issue by �rst-

di�erencing the data and by using the second lag of the FDI variable as an instrument.

Several setups were tested but only those setups where the second lag of the endogenous

variable is included as instrument yield satisfying instruments concerning the test statistics.

The �rst-stage F-statistic is between 10 and 20 for all regressions and the partial R-square

is around 0.2. Again, the robust �nding that i) both skill groups are equally a�ected by

FDI and ii) that the magnitude of the e�ect is stronger for low skilled than for high skill is

also apparent when controlling for endogeneity. First di�erenced net-FDI is instrumented

with the second lag of net-FDI in Column (I) - (IV). Time dummies are included in (I) and

(II) but excluded in (III) and (IV). Excluding the time dummies yields better results for the

test statistics concerning the instruments' validity. Excluding time dummies is the preferred

setup given that the time dimension is rather short. Nevertheless, we always report both

type of regressions as further robustness checks. In column V to VIII we also include the

second lag in �rst di�erences which allows us to run a test on exogeneity.

6.6.2 Data description

Unemployment rates For our OECD benchmark regressions we use total unemploy-

ment, measuring the percentage share of unemployed workers in total labor force (15 - 66

years old individuals). Data taken from Bassanini and Duval. Original Source: OECD,

Database on Labour Force Statistics; OECD, Annual Labour Force Statistics.

To estimate the e�ects of FDI on skill-speci�c unemployment rates we use data from

the WDI to disentangle the WDI total unemployment rate into its skill-speci�c components.

Low skill labor is constructed using data on workers with primary education only. High skill

labor is an averaged variable gathering workers with secondary and tertiary education.

FDI measures FDI-net is measured as di�erence between inward-FDI and outward-FDI

relative to GDP. FDI is taken form the UNCDAT data base and includes transactions of

�rms from foreign countries with a share of at least 10% in a domestic company. FDI stocks

and �ows are measured in current U.S. Dollar so that real GDP from the Pennworld table

6.4 was used to construct FDI-net intensities in order to make the data comparable across

countries. We distinguish between stocks and �ows of FDI. Inward-FDI are investments from



abroad into the reporting country. FDI-out�ows denotes FDI from the reporting country

made in other countries.

Wage distortion Wage distortion lumps replacement rate and tax wedge together. Both

variables a�ect unemployment through the same channel, namely wages. Therefore lumping

both variables together further reduces the number of instruments when estimating GMM

regressions.

Replacement rate Average unemployment bene�ts taken from the Bassanini and Duval

data set. Original source: OECD Bene�ts and Wages Database. According to Bassanini

and Duval data is available for odd years only, so that they had to �ll the gaps by linear

interpolation.

Tax wedge This variable measures taxation on wages by computing the di�erence be-

tween wages paid by employers and wages earned by employees. The variable on tax wedge

is constructed using the OECD taxing wages data. Some observations were adjusted by

B&D in order to �ll the gaps in the data, thus providing a complete sample for the period

1982 - 2003.

Union density Union density measures the percentage share of workers associated to

unions. According to B&D the data was taken from the OECD Employment Outlook 2004

and inter / extrapolated in order to maximize the sample.

High corporatism Dummy variable that takes the value one if wage bargaining is highly

centralized. Source: Bassanini and Duval.

EPL Measures the stringency of employment protection legislation, taken from Bassanini

and Duval. Original source: OECD, Employment Outlook 2004.

PMR Measures the regulation on product markets and competition, taken from Bassanini

and Duval. Original source: Conway et al. (2006).
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Total factor productivity shock a macroeconomic shock variable that measures the

derivation of total factor productivity from its trend using a Hodrick-Prescott �lter. Data

on TFP is obtained by computing the Solow residual. Source: Bassanini and Duval.

Terms of trade shock Terms of trade measure the relative price of imports weighted

by the share of imports in GDP.

Real interest shock Measure of the di�erence between the 10-year nominal government

bond yield and the annual change in the GDP de�ator.

Labour demand shocks De�nition: logarithm of the labour share in business sector

GDP purged from the short-run in�uence of factor prices.

Output gap Output gap measures the di�erence between actual and potential GDP as

percentage of potential output. As source B&D cite the OECD Economic outlook and IMF

International �nance statistics.
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6.7 Numerical illustration

Purpose of this simulation exercise is to solve the remaining ambiguity arising due to the

countervailing e�ect of FDI on labor demand at the intensive and extensive margin. Table

6.2 summarizes all parameters used for the benchmark calibration where labor and capital

markets are in equilibrium so that the foreign interest rate is equal to the domestic interest

rate.

We then simulate simultaneous capital �ows from the foreign to the home country trig-

gered by di�erences in foreign and home capital returns that attract FDI away from Foreign.

To calibrate the benchmark we target the unemployment rate equal to 7 percentage points.

Besides unemployment we exploit the interest rates as targets for the calibration. Param-

eters related to the labor market are set according to the empirical evidence found in the

relevant search and matching literature, whereas product market related parameters are set

somewhat arbitrarily. The only anchor we have for the product market parameters is the

interest rate.

Product market related parameters. Calibrating the product market related pa-

rameter remains a di�cult task since no reliably data exists. We set the parameters of the

labor requirement curves so that Home has a comparative advantage in industries located

closer to the upper bound of the continuum. The α and γ parameters of the intermedi-

ate input requirement curves are set as required to secure the existence of a unique cuto�

within the set of feasible z. The Cobb-Douglas share in stage 1 is set equal to ζ = 0.5 and

equilibrium interest rates are targeted to approach 2 percentage points.

Labor market related parameters. Calibrating the labor market parameters is pos-

sible due to numerous studies that shed light on the search and matching framework from an

empirical perspective. Most important, Hall (2005) estimates the U.S. equilibrium market

tightness equal to 0.5. Petrongolo and Pissarides (2001) �nd that setting the elasticity of

the matching function equal to 0.5 is a good approximation for the U.S. economy. The

equilibrium market tightness, the elasticity of the matching function, and the monthly job

destruction rate equal to s = 0.034 pin down the scaler of the matching function atm = 0.64

so that the uUS = 7 percentage points. Unemployment bene�ts b and search costs c are set

arbitrarily and do not in�uence the outcome of the calibration.
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Parameters used for the simulation

Parameter Description Value

Labor market parameters

λ Job destruction rate 0.034

α Elasticity of the matching function 0.50

b Unemployment bene�ts 0.1

m Scale parameter of the matching function 0.64

c Vacancy posting costs 0.72

Industry Input Coe�cients

αd Constant of the input coe�cient curve (domestic) 1.9

αf Constant of the input coe�cient curve (foreign) 0.6

γd Slope of the input coe�cient curve (domestic) 0.1

γf Slope of the input coe�cient curve (foreign) 2.9

ζ Cobb Douglas share (stage 1 production) 0.50

Endowment

Ld Labor force (domestic) 0.5

Lf Labor force (foreign) 0.5

Kd Kapital stock (domestic) 4.6

Kf Kapital stock (foreign) 4.4

Figure 6.2: Benchmark calibration parameters
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Endowment. Given all other parameters discussed we set endowments so that the labor

market and the capital market equilibrium conditions are in equilibrium, the rate of unem-

ployment lies around 7 percentage points, whereas the interest rates are about 0.02. We

�nd that Ld = 0.5, Lf = 0.5, Kd = 4.6, and Kf = 4.4 yields outcomes for the endogenous

variables in line with those targets and in line with the calibration of the other labor market

parameters.

Simulation results. Figure 6.3 shows the simulation results. Foreign and home capital

stocks in the initial point (FDI=0) are such that the interest rates are not in equilibrium.

Starting from that point we simulate symmetric capital �ows from the foreign to the do-

mestic country until the benchmark equilibrium is reached. At FDI = 0 the initial capital

stocks are Kd = 3 and Kf = 6. Given the parameters presented above the Home interest

rate is higher than the foreign interest rate, which attracts capital in form of FDI. Capital

�ows from Foreign to Home up to the point FDI = 1.6, where both the capital and the

labor market are in equilibrium as rd = rf and unemployment is approximately equal to 7

percentage points matching the equilibrium market tightness θ = 0.5. The assumption that

FDI-�ows are symmetric gives rise to a benchmark equilibrium associated with FDI = 1.6

where the domestic capital stock increased from 3 to 4.6, and the foreign capital stock de-

creased from 6 to 4.4. Unemployment, wages, and interest rates are equal in both countries

due to symmetric calibration of the labor market parameters. In Foreign, the adjustments

at the intensive margin are not enough to outweigh the decrease in labor demand at the

extensive margin. Wages have to decrease and unemployment has to increase in order to

restore labor market equilibrium. The opposite happens in the receiving home country. As

indicated in the upper panel of Figure 6.3 the home equilibrium market tightness goes up

associated with a higher wage and thus a lower equilibrium unemployment rate as can be

seen in the lower panel of Figure 6.3. The magnitude of the e�ect is rather weak. Sym-

metric capital �ows equal to FDI = 1.6 reduce equilibrium unemployment in the receiving

country by approximately 0.5 percentage points. The sending country sees its rate of un-

employment increasing by exactly the same amount. Those results are in line with the

outcome of the empirical analysis in the next chapter. Using OECD data we �nd that a

one-standard-derivation of net-FDI (in- minus outward FDI) reduces unemployment by a

robust 0.5 percentage points.
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Chapter 7

Concluding remarks

I want to conclude this doctoral thesis on globalization and labor market outcomes by

summarizing the main �ndings and by giving a brief outlook on further research projects

linked to the research presented above.

Melitz meets Pissarides. Building on Felbermayr, and Prat (2011) we incorporate

search frictions into an open economy version of the Melitz model to study how trade

liberalization can a�ect unemployment through i) a reduction in transport costs, ii) higher

number of trade relations, and iii) a reduction in �xed foreign market access. We �nd that

all three scenarios yield the same unambiguous outcome. More exposure to trade trigger

a reduction in equilibrium unemployment on the aggregate level. The e�ect is causal and

the intuition behind the result is that more productive �rms are relatively more e�cient in

recruiting new workers which reduces unemployment in the long run.

We also analyze the role of external economies of scale and �nd that the magnitude of the

positive employment e�ect is much stronger in economies with a higher degree of external

economies of scale. In the additional results section we also investigate the role of the wage

setting mechanism and compare the collective bargaining scenario to the benchmark scenario

where �rms and workers bargain individually.

For all scenarios we �nd that trade liberalization reduces equilibrium unemployment

through an increase in the average productivity. However, the magnitude of the e�ect

highly depends upon the assumptions made.
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Trade and Unemployment: What Do the data Say? Using data made available

by the OECD we test the trade and unemployment nexus highlighted in Felbermayr, Prat,

and Schmerer (2011b). Employing di�erent models and instruments we �nd a causal and

negative relationship between openness and unemployment for 20 OECD countries, which is

in line with the theory presented in chapter 2. We construct a large cross section that also

includes non-OECD countries, which allows us to use the Frankel and Romer instrument

for openness. The �ndings are robust and indicate that a 10 percentage point increase in

openness reduces unemployment by roughly 1 percentage point. However, we are also able to

show that this positive e�ect is mainly driven by a reduction in the high-skill unemployment

rate. We also test the channel highlighted in the theory, where average productivity is the

variable through which globalization has an e�ect on unemployment. Our empirical �ndings

suggest that the results are mainly driven by total factor productivity, which is in line with

theory.

FDI and Skill-Speci�c Unemployment. In this chapter we propose a multi-industry

trade model with high- and low-skill labor and search frictions in the labor market. We can

show that FDI a�ects labor demand at the extensive margin, which dominate the within-

industry e�ects at the intensive margin. Thus the sign of the e�ect highly depends on

whether a country is the FDI sending or receiving country. Moreover, the magnitude is

strong enough to a�ect both skill groups equally. The twoway-causality with wages and un-

employment being jointly determined by exogenous labor market institutions and FDI also

facilitates the study of institutional spillover e�ects triggered by changes in labor market in-

stitutions, thereby also a�ecting capital �ows and unemployment. The �ndings suggest that

institutional changes in favor of the workers tend to increase FDI-out�ows, which somehow

mitigates the rather optimistic �ndings in the �rst part of the thesis.

FDI and Unemployment: Empirics. In chapter 6 we present an empirical test for

the relationship between FDI and unemployment highlighted in chapter 5 using the same

methodology as in chapter 3, or in Felbermayr, Prat, and Schmerer (2011b). Due to the

lack of reliable data for skill-speci�c unemployment rates the main predictions from the

model are replicated for the non-skill speci�c case with homogeneous labor. The main part

of the paper then focuses on an empirical test for the predictions derived from the model,
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where we �nd that i) FDI-out countries exhibit higher rates of unemployment, and ii)

more stringent labor market institutions are associated with capital-out�ows. Our results

con�rm this less optimistic view on globalization. Countries which are relative FDI-exporters

reveal a relatively higher rate of unemployment. As additional result we also show that the

complementarity between high- and low-skilled workers can be found in the skill-speci�c

unemployment data.

Future research. So far, our research focused on the implications on the aggregate level

by mostly focusing on homogeneous workers and aggregate unemployment data, where we

�nd rather optimistic results. Obviously, those results oppose the widespread belief that

globalization is bad for employment. Does that mean that people do not have to fear

any bad consequences of globalization? Does that also mean that the worries described

in the introduction are for no reason? Future research should focus more on the role of

heterogeneous workers in order to shed light on the skill-speci�c e�ects, where our �rst

glimpse at the disentangled data suggests that the e�ects highly depend on the workers'

quali�cation. So it would be sensible to put more e�ort into the analysis on how di�erent

measures of globalization a�ect low- and high-skill rates of unemployment.

Using data on overall trade restrictiveness we are already able to present some evidence

on heterogeneity within the work force regarding the e�ects of trade on unemployment.

Our results indicate that high skill workers bene�t from a tari� reduction, whereas low-skill

workers tend to lose in terms of unemployment.

Another interesting research agenda could look at the interaction between trade and

assortative matching. The standard Melitz (2003) model limits the analysis to �rm hetero-

geneity and lacks a further insight into the role of worker heterogeneity. Helpman, Itskhoki,

and Redding (2011 a.b) relax this assumption by incorporating worker heterogeneity and

search frictions into the Melitz (2003) model. Such an extension facilitates the study of the

e�ects of trade liberalization on assortative matching and unemployment, and would also

allow us to bring the main �ndings to the data using matched employer-employee data.

As outlined in the introduction, most of the research on the labor market e�ects of glob-

alization dealt with trade liberalization. Another extension of the theoretical contribution

could be to allow for outsourcing in order to analyze how it a�ects unemployment. This can

be done in the asymmetric country version of the model proposed by Larch and Lechthaler
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(2011) or Felbermayr, Larch, and Lechthaler (2009). The advantage of the �rst approach

is that it already features heterogeneous workers which would allow to asses the e�ects on

low- and high-skilled workers.

Kohler and Wrona (2010) �nd a non-monotonic relationship between o�shoring and

labor demand. To shed light on that issue from an empirical perspective could help to asses

the pros and cons of o�shoring. Such an empirical analysis would allow us to quantify the

threshold for which the marginal e�ect changes its sign, provided that there is evidence for

the two opposing e�ects at the intensive and extensive margin of labor demand.

Finally, we already identi�ed Total Factor Productivity as potential channel variable

through which trade can a�ect unemployment in theory and empirics. However, more work

has to be done in order to make the results convincing. Especially the measures for Total

Factor Productivity need some updates. In our future research we want to use the perpetual

inventory method in order to construct better measures of TFP for reassasing this particular

channel.
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