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a b s t r a c t
We study the effects of international outsourcing on equilibrium unemployment in a high-wage economy
with labour market imperfections. We demonstrate, consistent with empirical results, that the wage
elasticity of labour demand is increasing as a function of outsourcing. Furthermore, we show that a
production mode with more outsourcing reduces the negotiated wage in a high-wage country with labour
market imperfections if the relative bargaining power of the labour union is sufﬁciently high. Under such
circumstances outsourcing reduces equilibrium unemployment. Finally, we characterize the optimal
production mode showing that stronger labour market imperfections induce a production mode with more
outsourcing.
© 2008 Elsevier B.V. All rights reserved.
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1. Introduction
On a global scale wage differences are enormous across countries
ranging from, for example, 1.10 € per hour in China to almost 28 € per
hour in Germany (see, e.g. Sinn (2006, 2007)). Wage differences like
this constitute a central explanation for the increasingly dominant
business practice of international outsourcing across a wide range of
industries. For example, Business Week (2003), Amiti and Wei (2005)
as well as Rishi and Saxena (2004) refer to the huge difference in
labour costs as the key explanation for the strong increase in
outsourcing of both manufacturing and services to countries with
low labour costs. However, the exploitation of the marginal cost
advantages offered by production in low-wage countries typically
requires that the ﬁrms make sunk investments into the establishment
of networks of suppliers in the relevant low-wage countries.
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In countries with strong labour market imperfections the labour
unions, and sometimes citizens more generally, typically express deep
concerns when facing the challenge of large-scale outsourcing. These
concerns often seem to focus on the consequences of large-scale
outsourcing for employment in high-wage countries. This is the topic
of this article. More precisely, we design a model to answer the
following questions: What is the effect of a commitment to outsourcing on wage formation in an imperfectly competitive labour
market where labour unions and ﬁrms negotiate over wages? What
are the associated effects on equilibrium unemployment in a country
with such labour market imperfections? We also explore the
relationship between outsourcing and wage formation in the other
direction, by asking: How does the presence of labour market
imperfections in the high-wage country impact on the outsourcing
incentives of ﬁrms? Will stronger labour market imperfections
increase the optimal scale of outsourcing?
We ﬁnd that the wage elasticity of labour demand is increasing as a
function of the share of outsourcing, a result consistent with existing
empirical research. Furthermore, within the framework of our model
we show that a production mode with more outsourcing reduces the
negotiated wage in the high-wage country if the bargaining power of
the labour union is sufﬁciently high. For this reason outsourcing
reduces equilibrium unemployment in economies with sufﬁciently
signiﬁcant labour market imperfections. Finally, we characterize the
optimal production mode and show that stronger labour market
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imperfections lead to a production mode with a higher share of
outsourcing.
Despite the apparent signiﬁcance of the issue it is surprising to
observe that the existing research has explored the implications of
international outsourcing for equilibrium unemployment in the
presence of labour market imperfections only to a fairly limited
extent. Below we brieﬂy describe the relevant literature focusing on
this issue so as to highlight how this study adds to our knowledge.
Danthine and Hunt (1994) have both theoretically and empirically
studied the effects of international outsourcing and foreign direct
investment on wage formation in the home country. They showed that
higher product market integration implies intensiﬁed product market
competition, which moderates wage increases in unionised labour
markets. Zhao (1998) has studied the impact of foreign direct
investment on wages and employment, when labour-management
bargaining is industry-wide. He argued that foreign direct investment
reduces the negotiated wage if the union focuses on wages. Glass and
Saggi (2001) have studied the causes of outsourcing and its effects,
ﬁnding that higher international outsourcing lowers both the relative
wage of workers and increases the returns from innovation.
Skaksen and Sorensen (2001) have studied the effects on trade
unions of ﬁrms' foreign direct investments, which are made prior to
the stage of the wage bargaining. They argued that if there is a high
degree of substitutability (complementarity) between the activities in
the home country and in the host country, then it is likely that foreign
direct investments reduce (increase) negotiated wages so that
domestic workers lose (beneﬁt). Skaksen (2004) has analyzed the
implications of outsourcing, in terms of both potential (non-realized)
and realized international outsourcing, for wage setting and employment under imperfectly competitive labour markets. Contrary to our
analysis, he assumed that the ﬁrms do not commit themselves to
outsourcing prior wage negotiation, but that the outsourcing
decisions are made after the wage negotiations.
Lommerud et al. (in press) have analyzed the incentives of ﬁrms
operating in unionized industries to outsource the production of
intermediate goods to foreign low-cost subcontractors. They argue
that stronger unions will lead to higher returns from outsourcing from
the ﬁrms' point of view. Furthermore, they show that intensiﬁed
product market competition will increase the incentives for international outsourcing. However, since their analysis is restricted to a
partial equilibrium model they do not analyze the relationship
between equilibrium unemployment and international outsourcing.
In terms of empirics Feenstra and Hanson (1999) have studied the
impact of foreign outsourcing and technology on wages using U.S. data
over the period 1979–1990. According to their ﬁndings, wages of lowskilled workers have fallen relative to those of high-skilled workers.
Recently, Senses (2006) has argued that an increased probability of
outsourcing associated with a decline in foreign intermediate input
prices and an increase in the elasticity of substitution between foreign
and domestic inputs might increase the wage elasticity of labour
demand. She has provided relevant empirical evidence, according to
which a production mode with more outsourcing increases the wage
elasticity of labour demand.1
Our study proceeds as follows. Section 2 presents the basic
structure of the model as well as the time sequence of the decisions
in terms of outsourcing, wage bargaining and labour demand. Labour
demand by ﬁrms is studied in Section 3, whereas we focus on wage
determination through Nash bargaining in Section 4. Section 5
explores how the production mode affects equilibrium unemployment. In Section 6 we investigate the optimal outsourcing decision in

1
Also e.g. Slaughter (2001) and Hasan et al. (2007) have shown in terms of empirics
that international trade has contributed to increased wage elasticities of domestic
labour demand.
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the presence of labour market imperfections. Finally, we present
concluding comments in Section 7.
2. Basic framework
We design a model of international outsourcing in an economy
characterized by imperfections in the domestic labour market. In the
long run, at stage 1, ﬁrms establish a network for foreign outsourcing.
Outsourcing production to a foreign low-wage country has the
advantage for the ﬁrm of avoiding the wage mark-ups imposed by
the unions in the domestic high-wage country. More precisely, with
outsourced production we assume that the ﬁrm can acquire the labour
input at the factor price c, which is lower than the outside option, b,
available to union members in association with the wage negotiations
in the (domestic) high-wage country. However, there is a ﬁxed (sunk)
cost of establishing capacity for foreign outsourced production. In
order to exploit M units of outsourced labour input the ﬁrm has to
make the irreversible investment g(M) with the properties that the
required investments are increasing and convex as a function of M, i.e.
g′(M) N 0 and g″(M) N 0. This captures the idea that the exploitation of
the marginal cost advantages associated with production in low-wage
countries typically requires that the ﬁrm makes irreversible investments into the establishment of networks of suppliers in the relevant
low-wage countries.
The outsourcing decision serves as a commitment relative to the
wage negotiation and the employment decision in the home country.
Thus, the outsourcing decision is made in anticipation of its effects
on wage setting and labour demand. At stage 2 there is wage
negotiation between the ﬁrm and the labour union and this
bargaining is conducted conditional on the outsourcing commitment.
The wage negotiation in its turn takes place in anticipation of the
consequences for labour demand. At stage 3 the ﬁrm makes the
employment decision by taking the negotiated wage rate and the
production mode as given.
We summarize the time sequence of decisions in Fig. 1.
This timing structure captures the idea of long-term production
mode decisions, which are inﬂexible at the stage when the wage
negotiations are undertaken. Such a timing structure seems plausible
when the implementation of a production mode with outsourcing
requires irreversible and ﬁrm-speciﬁc long-term investments for the
establishment of a network of component suppliers. Of course, in
principle, the relative timing between the negotiated wage setting and
the production mode decisions could also be reversed so as to capture
that the negotiated wage serves as a long-term commitment relative
to the production mode decision. Such a reversed timing structure
could be relevant for outsourcing of standard components for which
there already exists plants and established capacity in low-wage
countries. Skaksen (2004) has analyzed such a timing structure by
assuming that the ﬁrms could ﬂexibly adjust their production mode
and decide whether to initiate foreign outsourcing after the
determination of domestic wages. Also Braun and Scheffel (2007)
have developed a simple two-stage game between a monopoly union
and a ﬁrm by assuming that the union sets wages before the ﬁrm
decides on the degree of outsourcing and the level of production. They
argued that under such ﬂexible outsourcing the costs of outsourcing
has an ambiguous effect on the wage set by the labour union.

Fig. 1. Time sequence of decisions.

