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This article provides empirical evidence that labor unions can
influence firms’ international outsourcing decisions in the U.S.
manufacturing sector. There is a negative effect of the current level
of unionism and a positive effect of the previous level of unionism
on the firms’ international outsourcing intensity. Our results sup-
port the proposition put forward by Lommerud et al. (2009) that
labor unions hinder firms’ international outsourcing behavior, if
the decision to outsource is made no later than the wage-em-
ployment bargaining. However, stronger labor unions still induce
international outsourcing if firms’ decisions are made subsequent
to wage-employment bargaining.

KEYWORDS labor union, international outsourcing

I. INTRODUCTION

Since being thought of as an important means of job relocation, interna-
tional outsourcing has been subjected to a great deal of resistance and
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Do Labor Unions Hinder or Boost International Outsourcing? 143

opposition from workers’ unions. The previous empirical research has paid
much attention to the impact of outsourcing on labor market- and labor
union-related issues (such as the effects on labor demand as well as the rela-
tive wage between skilled and unskilled workers).1 However, little has been
mentioned in related empirical studies regarding the impact of labor unions
on the level of outsourcing. In fact, no employers can completely ignore
their labor unions when making outsourcing decisions, since in-house wage
negotiations with unions still directly or indirectly affect firms’ labor costs
and profits. Furthermore, unions are often blamed for pushing wages up
with the result that firms relocate jobs overseas. Therefore, it is important to
ascertain how unions may affect firms’ outsourcing decisions.

Empirical studies on the effect of union power on outsourcing are
sparse.2 Kramarz (2008) examines French data and shows that stronger
union power causes firms to increase outsourcing, leading to a subsequent
decline in domestic employment. Abraham and Taylor (1996), however, sur-
vey 2700 U.S. establishments and find that the existence of labor unions
positively, yet insignificantly, increases the likelihood of jobs being con-
tracted out. Similarly, Magnani and Prentice (2010) also find a neutral effect
between unionization and the level (or the change) in outsourcing share in
U.S. manufacturing industries.

Why are there ambiguous results among those studies discussed? One
thing that these studies have in common is that all of them investi-
gate the union-outsourcing issue by only examining the contemporaneous
relationship between outsourcing and union power. Since long-term profit-
maximizing firms typically consider current, past, and/or future union
pressures while making outsourcing decisions, a possible endogeneity prob-
lem between outsourcing decisions and the union power may exist, and
may have led to biased estimation results. Consequently, an empirical inves-
tigation has to consider not only the contemporaneous, but also the lagged
relationship between outsourcing decisions and the union power. Before
exploring the implications of such relationships in yet another empirical
study, we first resort to a careful review of the related theoretical literature
for a rationale of such possibilities.

The remainder of this article is organized as follows. Section 2 is a review
of related theoretical discussions in the literature. Section 3 describes the

1 Feenstra and Hanson (1996; 1999) found evidence to support the effects of international outsourcing
on wage inequality. Geishecker and Görg (2005) and Hijzen et al. (2005) examined the influence of
outsourcing on the relative demand for skilled labor versus unskilled labor and the wage differences
between them in the U.S., Germany, and the U.K., respectively. Egger and Pfaffermayr (2004) used data
for the EU-15 countries to support the hypothesis that outsourcing facilitates international factor price
equalization.
2 The discussion of how unions impact firms’ efficiency and performance, however, is substantial.
Previous literature has found a mixed relationship between labor unions and firms’ productivity. See the
survey and reviews in Chintrakarn and Chen (2011) for detailed discussion.
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144 K.-C. Hsu et al.

data. In Section 4, we provide a detailed description of the econometric mod-
els adopted in this report. The empirical results are presented and elaborated
on in Section 5. The final section concludes the article.

II. THEORETICAL BACKGROUND

The effect of union power on outsourcing has been a frequently discussed
topic in earlier theoretical literature, although not in empirical literature. Most
research explores such a relationship by modeling a sequential game played
between firms and labor unions. A subgame perfect equilibrium for such a
game is usually solved by the backward induction algorithm. As the decision-
sequence is a critical assumption to the ensuing solutions for the sequential
games, some studies assume that the outsourcing decision is taken before
the in-house wage negotiations, while others assume otherwise.

Based on the assumption that the outsourcing decision is made before
wage negotiations take place, there are three recent article that particularly
deserve mentioning, all of which focus on the rent extraction from wage
bargaining that takes place between firms and unions. Leahy and Montagna
(2012) show that the effect of union power on outsourcing is positive, while
Lommerud et al. (2009) depict a negative relationship, with an indeterminate
link being proved by Kramarz (2008). Leahy and Montagna (2012) indi-
cate that, when facing two mode-of-operation regimes, a firm’s total rents
under outsourcing are less sensitive to union bargaining power than they
are under vertical integration, and hence a higher degree of union power
increases the incentive to outsource. Lommerud et al. (2009) point out that
outsourcing increases the firm’s total rent. A stronger labor union can capture
a larger share of this rent by pushing the in-house production wage up, mak-
ing international outsourcing less profitable. Therefore, the effect of union
power on outsourcing is negative. Finally, Kramarz (2008) demonstrates that,
if the product market is imperfectly competitive, outsourcing reduces cost,
increases total output, and decreases prices as well as the amount of rent
to be shared from bargaining. Furthermore, if the elasticity of demand is
strictly smaller than the elasticity of substitution between imports and labor,
outsourcing will decrease domestic employment and hence the domestic
wage impact. Accordingly, a firm facing a stronger union will outsource a
larger share of its production. However, if the elasticity of demand is strictly
larger than the elasticity of substitution between imports and labor, a firm
will outsource less. Therefore, the effect of union power on outsourcing is
indeterminate.

By contrast, Skaksen (2004), Braun and Scheffel (2007), and Lommerud
et al. (2009) discuss the situation where the outsourcing decision is assumed
to be made subsequent to wage negotiation. If the unit cost of international
outsourcing is not sufficiently lower than the domestic wage rate, Skaksen
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Do Labor Unions Hinder or Boost International Outsourcing? 145

(2004) shows that outsourcing can be used as a threat in the wage bar-
gaining process, and in order to discipline the union to set a lower wage
rate than usual so that the firm will not outsource. However, if the unit
cost of international outsourcing is sufficiently low, outsourcing will cer-
tainly be realized. As a consequence, the union with or without the threat
of the firm’s outsourcing will set a higher wage rate regardless. In this
case, a higher in-house production cost reduces total output and hence the
outsourcing intensity. Therefore, a higher degree of union power reduces
outsourcing. Moreover, both Braun and Scheffel (2007) and Lommerud et al.
(2009) find evidence of an indeterminate relationship, with the economic
intuition behind their results being similar to that of Kramarz (2008). Braun
and Scheffel (2007) prove that a stronger union induces more outsourcing
if the positive direct effect, the gain from the wage differential between in-
house production and outsourcing, dominates the negative indirect effect,
the loss from a higher wage rate, thereby causing both total output and the
marginal benefit from outsourcing to decrease. Lommerud et al. (2009) point
out that the relationship between the union and outsourcing is determined by
the effect of outsourcing on in-house employment. A higher degree of union
power reduces outsourcing if outsourcing increases in-house employment,
while it increases outsourcing if in-house employment decreases.

Although the theoretical literature has not provided us with a definitive
relationship between union power and outsourcing, which may be due to
different model settings and transmission mechanism channels, two impor-
tant implications can be derived from the backward induction algorithm and
the subgame perfect equilibria therein. First, if outsourcing takes place prior
to the wage negotiation, the union’s subsequent responses will be taken
into consideration in the firm’s outsourcing decision. In this case, the cur-
rent status of union power ought to be an explanatory variable for the firm’s
outsourcing decision. Second, if outsourcing takes place subsequent to the
wage negotiation, firms will take the union’s power as given prior to their
outsourcing decision. In this case, the past status of union power serves as
a more suitable explanatory variable for the union-outsourcing relationship.
In short, the literature offers a theoretical rationale for exploring both the
contemporaneous and the lagged relationship between the union’s status
and the firms’ outsourcing decision.

To help make up for the deficiency of existing empirical studies based
on the insights offered by the theoretical literature, this article proposes
to revisit the union-outsourcing relationship by inspecting international
outsourcing activity and its relationship with union power in the U.S.
manufacturing industries. In order to deal with the endogeneity between
unionization and international outsourcing and unobserved heterogeneity
in industry-level data, a generalized method of moments (GMM) approach
developed by Arellano and Bover (1995) and Blundell and Bond (1998) is
adopted in this study. In contrast to the previous literature, our empirical
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146 K.-C. Hsu et al.

results show that current union power significantly reduces outsourcing, and
past union power significantly increases outsourcing. In this case, the the-
oretical arguments in Lommerud et al. (2009) are sustained, and that the
elasticity of demand is greater than the elasticity of substitution between
imports and labor (Kramarz, 2008) and that the direct effect could dominate
the indirect effect (Braun and Scheffel, 2007) are also verified. However, if
past union power is omitted, the relationship between current union power
and outsourcing remains neutral.

This study employs data from U.S. manufacturing industries in the
1970s and 1980s. There are two reasons for the choice. First, international
outsourcing of U.S. manufacturing grew rapidly in both the ’70s and ’80s. This
is the same sample period chosen by Feenstra and Hanson (1996). Second,
according to the data of Current Population Survey (CPS),3 private sector
union density dropped dramatically during the ’70s and ’80s. In the ’90s,
union density still declined but at a slower pace. Although offshoring has
become more widespread after the ’80s, the unionization of manufacturing
became less influential.

III. DATA

Following Feenstra and Hanson (1996),4 most empirical studies measure
international outsourcing as the share of imported intermediate input in total
purchases of non-energy materials. Feenstra and Hanson (1999), neverthe-
less, proposed a more accurate way of measuring the level of international
outsourcing that only accounts for the intermediate inputs purchased from
the same two-digit SIC industry. In this article, we adopt the second measure
of international outsourcing used by Feenstra and Hanson (1999).5 To con-
struct the international outsourcing measure, we follow Feenstra and Hanson
(1996; 1999) by using the Census of Manufactures data which are only avail-
able in years ending with 2 and 7. Specifically, we have collected relevant
information on all 447 U.S. manufacturing industries in the years 1972, 1977,
1982, 1987, and 1992.6

In the original data, 86 industries exhibit zero outsourcing (importing no
intermediate inputs purchased from the same two-digit SIC industry). After

3 This argument is made based on the data collected and estimated by Hirsch and Macpherson (2003).
4 The authors would like to thank Dr. Hanson for providing both outsourcing data and data on
material purchases in U.S. manufacturing.
5 The measurements of outsourcing introduced in Feenstra and Hanson (1996) and Feenstra and
Hanson (1999) are termed the broad and narrow measures of outsourcing, respectively.
6 Originally, there were 450 industries in the four-digit 1972 SIC. Data for three industries (SIC 2794,
3672, 3673) were either not available or incomplete in the recent version of the NBER Productivity
Database.
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Do Labor Unions Hinder or Boost International Outsourcing? 147

a careful examination of those industries, we find that whether a particular
industry in this group chooses to have zero outsourcing does not seem to
be affected by their union coverage level. Instead, their zero outsourcing
is mainly due to health and safety regulations, and the lack of comparative
advantage in producing final goods and services. Since those 86 industries
with no international outsourcing account for roughly 20% of our original
data, and their outsourcing decisions are less likely to be affected by their
respective levels of union coverage, we excluded them from our sample to
reduce potential bias. To match up with the data availability for the inter-
national outsourcing measure, all of the other explanatory variables are also
collected only for those five years for our later regression analyses.

The data on unionization are collected from the Current Population
Survey (CPS) conducted by the Bureau of Labor Statistics (BLS). Since the
CPS did not start surveying questions on union coverage (UC) until January
1983, we mainly employ, in this study, data on the percentage of labor
union membership (UM) as a proxy for unionization.7 The other problem
is that data from the CPS are classified by either the three-digit 1970 or
1980 CPS industry classification. By contrast, all of the other data collected
and examined in this study are classified according to the 1972 four-digit SIC
codes. Thus, the following two steps are taken to align data according to the
same 1972 SIC codes. First, the CPS data that are classified by the 1970 CPS
industry classification are converted to those based on the 1980 CPS industry
classification. Then, the bridge, provided by the BLS, between the 1980 CPS
industry classification and three-digit 1972 SIC codes is employed to convert
all data in the CPS to a dataset based on the three-digit 1972 SIC codes. Note
that the UM data for 1972 are not available. We thus use data from 1973 to
1975 to extrapolate data for 1972.

The NBER Productivity Database has data on the values of shipments,
numbers of skilled and unskilled workers in employment, expenditure on
investment, total factor productivity, and payments to workers for each
four-digit SIC manufacturing industry. The U.S. import and export data con-
structed by Feenstra (1996; 1997) are collected from the website of the Center
for International Data at the University of California, Davis. Information on
industry concentration ratios for capturing market structure comes from the
U.S. Census Bureau (1997).

To sum up, we have assembled for this study a panel dataset with
361 U.S. manufacturing industries which are involved in some level of inter-
national outsourcing in each of the five years 1972, 1977, 1982, 1987, and

7 In addition to the shortage of union-coverage data, a drawback of CPS mentioned by Freeman and
Medoff (1979) is that one member of the family responded for all, which might lead to errors due to
inaccurate knowledge. Since membership, compared to coverage, is easier for other family members to
recognize, employing the percentage of membership is more ideal than using coverage. The data on the
percentage of union coverage are used to check the robustness of our results if the period covers only
the 1980s.
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148 K.-C. Hsu et al.

TABLE 1 Variable Definitions and Summary Statistics

Variable Definitions 1972 1977 1982 1987 1992

OS (%) International outsourcing 2.68 3.37 4.22 5.33 6.74
(6.14) (6.85) (8.45) (7.96) (9.20)

UM (%) Union membership 34.62 32.18 28.08 22.92 19.49
(12.39) (13.57) (12.35) (11.45) (10.56)

ULC∗100 Unit labor cost 24.37 21.42 21.13 20.20 19.60
(9.35) (8.58) (8.23) (8.15) (8.10)

SLR (%) Skilled/unskilled employment
ratio

35.18 36.51 42.29 43.42 44.54
(23.30) (23.62) (26.43) (31.38) (31.18)

IMP (%) Import penetration ratio 6.63 7.75 9.78 14.56 15.03
(10.15) (10.63) (12.38) (16.62) (37.36)

CR20(%) Market concentration 68.05 67.71 67.59 68.67 68.54
(20.60) (22.22) (22.33) (29.88) (22.16)

TFP∗100 Total factor productivity 97.90 97.77 95.07 100.00 100.81
(22.13) (17.59) (10.78) (0.00) (10.37)

IER (%) Investment/value of shipment
ratio

3.14 3.33 3.49 2.95 3.23
(2.01) (2.39) (2.30) (1.41) (2.04)

Gy (%) Growth rate of output 13.65 −0.81 17.87 6.35
(32.42) (38.84) (32.63) (23.13)

Note: Numbers in parentheses are standard deviations.

1992. Such a rich panel dataset allows us to investigate heterogeneity in the
adjustment dynamics of international outsourcing between different types of
industries, and enables us to recover consistent parameter estimates for the
various determinants of outsourcing.

Table 1 provides summary statistics for all the variables examined in this
study. Except for international outsourcing (OS) and labor union member-
ship (UM), we have selected seven explanatory variables from most studies
that address the issue of determining the international outsourcing level.
As can be seen in this table, in the U.S. manufacturing industries OS grew
rapidly in the 1970s and 1980s. The percentage of UM decreased dramat-
ically, especially in the 1970s. Unit labor cost (ULC) also decreased over
these two decades, and could be the result of the decrease in labor demand.
The skilled/unskilled employment ratio (SLR) increased rapidly in both the
1970s and 1980s. The import penetration rate (IMP) rose together with the
surge in globalization. The market structure (CR20) remained stable dur-
ing the period between 1972 and 1992.8 The technology (TFP) and output
growth (Gy) declined in 1982 due to the recession in the early 1980s. The
investment/value of the shipment ratio (IER) only grew at a faster pace in
the 1970s.

In Table 2, we list the top 10 industries with the highest percentages of
labor union membership for each of the five years examined. In addition,

8 This study also tried including CR4, CR10, and CR50 in the regressions, but only CR20 has a
significant effect on international outsourcing.
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we compare their international outsourcing levels with the average level of
international outsourcing for all manufacturing industries combined. It can
be found that more than half of the industries listed in the table had lower
international outsourcing levels than the average. Although we cannot reach
any solid conclusion based on the crude information presented in Table 2, it
is very likely that unionization does bear some relationship with the level of
international outsourcing for U.S. manufacturers.

IV. METHODOLOGY

The level of outsourcing is persistent in the sense that it is affected by the
outsourcing level from the previous period. Because of this, a dynamic model
is called for to study how labor unions and other factors together affect the
level of international outsourcing. Correspondingly, we set up the following
single-equation first-order autoregressive regression model

OSit = ct + β1 OSit−1 + β2 UMit + β3 UMit−1 + β4 ULCit + β5 ULCit−1

+ β6 SLR
it + β7 IMPit + β8 CR20it + β9 TEPit

+ β10 IER
it + β11 Gyit + ηi + uit,

(1)

where i represents each of the 361 U.S. manufacturing industries; t indi-
cates the year that belongs to either 1972, 1977, 1982, 1987, or 1992; ct

is the year-specific intercept included to account for common cyclical or
trend components in the levels of international outsourcing; OSit is the inter-
national outsourcing level; and OSit-1 is the previous level of international
outsourcing, which has been considered to have a positive effect on OSit.9

UMit and UMit-1 represent the present and previous level of unioniza-
tion, which is measured by the percentage of union membership. Based on
the discussion earlier, for improving the endogeneity problem in the pre-
vious literature, which assumed a contemporaneous relationship between
outsourcing and the union’s bargaining power, we have a lagged relation-
ship between these two subjects in our empirical model. The present level of
unionization could have either a positive or a negative impact on the level
of outsourcing. A positive sign indicates that a stronger labor union also
results in a higher level of outsourcing. This idea is supported by Abraham

9 Braun and Scheffel (2007) argued that because of the existence of sunk entry costs of interna-
tional outsourcing, including cost required to find qualified foreign suppliers, as well as the expenditures
incurred in monitoring the contract with foreign firms, previous outsourcing has had a positive impact on
the present outsourcing level. A positive impact from the previous outsourcing level also means that the
strategy of outsourcing is a persistent one. This positive effect has been confirmed by Girma and Görg
(2004), Swenson (2004), and Díaz-Mora (2008).
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Do Labor Unions Hinder or Boost International Outsourcing? 151

and Taylor (1996) and Leahy and Montagna (2012), while a negative sign
can be seen as support for the findings in Skaksen (2004) and Lommerud
et al. (2009) that deunionization can trigger outsourcing or that the indirect
effect dominates the direct effect, as in the framework of Braun and Scheffel
(2007). In addition, the previous level of unionization can test the relation-
ship between outsourcing and union power in the scenario that outsourcing
takes place subsequent to wage negotiation. According to the discussion
in Lommerud et al. (2009), the relationship between the labor union and
outsourcing depends on how outsourcing changes domestic labor demand.
This involves the debate on whether foreign and domestic workers are
substitutes or complements under international outsourcing. Harrison and
McMillan (2011) found that offshoring to low-wage countries substitutes for
domestic employment by employing U.S. firm-level data.10 Thus, a positive
sign is expected for the previous level of unionization.

ULCit and ULCit-1 are the present and previous unit labor cost mea-
sured as the labor cost per worker divided by output per worker,11 which is
believed to have a positive effect on the international outsourcing level.12

However, previous studies have also argued that the decrease in labor
demand caused by international outsourcing leads to a fall in labor expendi-
ture. Therefore, a negative connection could be found because of the mutual
influence between the unit labor cost and international outsourcing level.
Compared to unit labor cost in the present time, unit labor cost in the pre-
vious time period is more likely to be able to capture the positive impact of
unit labor cost on the decision to outsource. We include both the present and
previous unit labor cost in our regression equation to assess the relationship
between unit labor cost and outsourcing. In addition to the discussion on a
positive and negative relationship between cost and outsourcing, Chen et al.
(2004) have proposed that, instead of cost-saving incentives, outsourcing
firms sometimes purchase a key intermediate input from more efficient sup-
pliers that are also their rival in the final good market. If strategic outsourcing
were important among U.S. manufacturing, we would expect an insignificant
relationship between ULCit-1 and OSit.

SLR
it describes the labor-skill requirement, which is measured by

the skilled/unskilled employment ratio. Normally, unskilled-labor-intensive
industries in a skilled-labor-abundant country like the U.S. would tend to
adopt outsourcing. On the other hand, firms engaging in production with

10 They also found that, for firms that do significant tasks at home and abroad, foreign and
domestic employment are complements. By combining both effects, offshoring is still responsible for
a quantitatively small decline in manufacturing employment.
11 Labor cost is the payroll received by both production and nonproduction workers. It does not
include Social Security or other mandated payments, or employer payment for some fringe benefits. See
Bartelsman and Gray (1996) for a detailed definition.
12 The positive effect can be found in studies such as Abraham and Taylor (1996), Girma and Görg
(2004), Görg and Hanley (2004), Holl (2008), and Díaz-Mora (2008).
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152 K.-C. Hsu et al.

high skill levels and adopting outsourcing as a cost reduction strategy also
have incentives to outsource low-skilled jobs. Hence, the level of the high
labor-skill requirement could be negatively or positively related to the level
of international outsourcing.13

Globalization and trade liberalization that increase the competition
between domestic firms and foreign firms have also been considered to be
an important factor inducing international outsourcing. We employ IMPit to
represent the foreign competition measured by the import penetration ratio14;
because import competition depresses the domestic price, market share, and
profit per unit and firms tend to outsource more in-house activities that are
less productive in order to raise the unit profit, foreign competition should
have a positive impact on the level of outsourcing.15

The market structure of the US manufacturing industries can also have
an impact on the level of outsourcing. CR20it is the market concentration
of sales ratio of the top 20 firms in the industry. The effect of market struc-
ture on international outsourcing is undetermined.16 TFPit is the total factor
productivity, which represents the technology level. Lommerud et al. (2009)
believed that firms with better technology have a larger share of the mar-
ket. They will benefit from outsourcing, which cuts their marginal cost more
than that of firms with a smaller share of the market. Thus, a positive sign
is expected. IER

it is the investment/value of the shipment ratio, which can
tell us whether industries with high levels of investment also engage in inter-
national outsourcing.17 Gyit is the growth rate of output, which can capture
the effects of the business cycle and life cycle in a manufacturing indus-
try. ηi is an unobserved industry-specific time-invariant effect which allows
for heterogeneity in the mean levels of the international outsourcing across
industries, and uit is a disturbance term, which is assumed to be independent
across industries.

13 By considering similar issues such as unionization and unit labor cost, the impact of international
outsourcing on the relative employment of skilled workers is also a focus in the previous literature. Thus,
the explanatory variable for the labor-skill requirement will be regarded as an endogenous variable in
our model.
14 It is computed as the ratio of imports to total consumption (total output plus imports minus
exports).
15 The idea is empirically confirmed by Sundaram (2011).
16 One the one hand, firms in oligopoly markets have a higher probability of earning more profit
than those in markets that are close to being perfectly competitive. If they reinvest their retained earnings
in covering the search costs of international outsourcing, there will be a positive relationship between
the concentration ratio and outsourcing. On the other hand, firms in a competitive market may also have
an incentive to outsource. Outsourcing can lower firms’ costs, and it also provides firms in a competitive
market with an opportunity to become a dominant firm in the market. In addition, if one firm in the
competitive market is outsourcing, the rest of the firms have to have the same strategy, otherwise they
will be swept out of the market.
17 If outsourcing is a result of foreign direct investment (FDI), firms that are willing to invest more will
also tend to outsource. Thus, a positive impact is expected. However, a negative impact will arise where,
instead of using outsourcing to lower production costs, employers adopt machines and automation to
replace human labor.
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Do Labor Unions Hinder or Boost International Outsourcing? 153

Estimating the dynamic model specified in Equation (1) using ordinary
least squares (OLS) will typically not produce consistent parameter estimates
due to the existence of an unobserved, industry-specific time-invariant effect
ηi. Instead, it is well known in the panel econometrics literature that the OLS
tends to overestimate the coefficient on the lagged dependent variable OSit-1.
To remove such inconsistency, Within-Groups estimation can be employed
to estimate the dynamic model. Specifically, the original observations of all
dependent and independent variables for each industry are expressed as
deviations from their individual means before the model is estimated. The
cost of such a Within-Groups transformation is that it also introduces all
realizations of the disturbances uit into the error term of the transformed
model in each period, which can be proved to produce an underestimate
of the coefficient (see p. 7 in Bond 2002). Alternatively, the first-differenced,
two-stage, least-squares (2SLS) estimator proposed by Anderson and Hsiao
(1981; 1982) can be used to obtain consistent parameter estimates. However,
the 2SLS estimator is generally not efficient due to the serial correlation in
the disturbance terms generated by the first-differencing.

To improve estimation efficiency, the first-differenced GMM panel data
estimator developed by Holtz-Eakin et al. (1988) and Arellano and Bond
(1991) provides a viable alternative.18 As demonstrated in Bond (2002), there
are several other advantages in using the first-differenced GMM estimator.
First, if there is a reason to believe that the dynamic model is well specified
and the instruments selected are valid, the first-differenced GMM estimate
of the coefficient on the lag dependent variable should fall somewhere in
between the overly estimated OLS estimate and the underestimated Within-
Groups estimate. This provides a safeguard to the specification of the model.
Second, the first-differenced GMM estimator can be used in the absence of
any strictly exogenous instruments, and can be easily extended to models
with predetermined or endogenous explanatory variables. For the question
examined in this article, the level of outsourcing is likely to be either con-
temporaneously correlated (or correlated with a lag) with other explanatory
variables, such as the level of unionization, unit labor cost, etc. Therefore,
we propose estimating the dynamic model specified in Equation (1) using
the first-differenced GMM estimating approach.

V. ECONOMETRIC RESULTS

Before we start discussing our econometric results, the correlation coeffi-
cients in Table 3 used to check collinearity and multicollinearity can help us

18 Rigorous surveys of this kind of first-differenced GMM panel data estimator can be found in
Arellano and Honoré (2001) and Blundell et al. (2000). For an intuitive introduction to such an approach
and its applications in studying micro-panel data, see Bond (2002).
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154 K.-C. Hsu et al.

TABLE 3 Correlation Coefficients Between Explanatory Variables

OSit-1 UMit UMit-1 ULCit ULCit-1 SLR
it IMPit CR20it TFPit IER

it Gyit

OSit-1 1.00
UMit −0.04 1.00
UMit-1 −0.03 0.93∗ 1.00
ULCit −0.08∗ −0.09∗ −0.14∗ 1.00
ULCit-1 −0.10∗ −0.11∗ −0.12∗ 0.96∗ 1.00
SLR

it −0.02 −0.16∗ −0.15∗ 0.02 0.04 1.00
IMPit 0.17∗ −0.13∗ −0.10∗ 0.00 0.02 −0.04 1.00
CR20it 0.01 0.17∗ 0.17∗ −0.29∗ −0.27∗ 0.04 0.12∗ 1.00
TFPit −0.02 0.04 −0.01 0.03 0.06∗ 0.02 0.04 −0.01 1.00
IER

it −0.05 0.08 0.08∗ 0.02 0.03 0.09∗ −0.01 0.11∗ −0.05∗ 1.00
Gyit −0.02 −0.12 −0.13∗ −0.06∗ 0.02 0.18∗ −0.10∗ 0.02 0.11∗ 0.13∗ 1.00

Note: ∗significant at the 5% level.

realize the relationship between our explanatory variables. As we expected,
the only variables strongly correlated with others are the level of unionization
and unit labor cost, which are correlated strongly with their lag terms. Table 4
reports the estimation results of the single-equation, first-order autoregres-
sive regression model specified in Equation (1). The first two columns report
the OLS and Within-Groups estimates of the coefficient β1 on the lagged
outsourcing level OSit-1, together with heteroskedasticity-consistent estimates
of the asymptotic standard errors. As discussed in the previous section, if
the model specified in Equation (1) provides a good representation for the
outsourcing series, the OLS estimate of β1 is likely to be biased upward,
while the Within-Groups estimate of β1 is likely to be biased downward.
Certainly, from our empirical results, the OLS estimate (0.885 with a t-statistic
of 52.27) is considerably higher than the Within-Groups estimate (0.277 with
a t-statistic of 7.33).

Since both the OLS and the Within-Groups estimates of the coefficient
β1 are biased, and parameter estimates for the other explanatory variables
reported in the second and third columns of Table 4 are similarly unre-
liable, we opt for the first-differenced GMM estimates. To start with, we
only include major independent variables as discussed in the related lit-
erature and in Section 2 of this paper, which include OSit-1, UMit, UMit-1,
ULCit, SLR

it and IMPit, and present the estimation results in the fourth and
fifth columns of Table 4. As demonstrated in Arellano and Bond (1991) and
Bond (2002), it is important to differentiate whether explanatory variables
are endogenous, predetermined, or exogenous in order to select appropriate
instruments (selected mainly from the lagged explanatory variables) for the
first-differenced GMM estimates.19 To summarize, IMPit can be safely treated
as an exogenous variable, and ULCit and SLR

it are two important factors that

19 According to Arellano and Bond (1991), an endogenous variable is correlated with the current
shocks in the dependent variable, and hence only lagged realizations are allowed as instruments; a
predetermined variable is one whose future realizations can be correlated with current shocks in the
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employers need to consider before making their decisions whether to out-
source, and are therefore regarded as predetermined variables. Since the
effect of unionization on international outsourcing depends on the order of
wage bargaining and outsourcing decisions, UMit can be treated either as a
predetermined or an endogenous variable. In column 4 of Table 4, UMit is
treated as a predetermined variable. However, in column 5 of Table 4, UMit

is treated as an endogenous variable.20

In column 4, we notice that the coefficient (β1) of the lagged dependent
variable OSit-1 is 0.803, which is only slightly smaller than the OLS estimate
(0.885). In other words, the first-differenced GMM estimate with UMit being
treated as a predetermined variable does not seem to result in much of
an improvement over the OLS estimate, although it does indicate that the
previous international outsourcing level has a significantly positive impact on
the present international outsourcing level. By contrast, if UMit is treated as a
strictly endogenous variable, as in column 5, the coefficient (β1) of the lagged
dependent variable OSit-1 becomes 0.522 (with a t-statistic of 1.63), which is
very well placed toward the center of the range spanned by the OLS estimate
(0.885) and the Within-Groups estimate (0.277). Therefore, our empirical
experiments indicate that treating UMit as an endogenous variable seems to
be a better specification of the panel regression model for outsourcing.

By treating UMit as an endogenous variable, and for completeness,
we include other explanatory variables (CR20it, TFPit, IER

it, and Gyit) of
outsourcing, report the estimation results in column 6 of Table 4, and sum-
marize the main results as follows. First of all, the pattern of the AR(1) and
AR(2) coefficients in the error terms and the Hanson test indicate that our
instruments in the first-differenced GMM panel equations are appropriately
selected. More importantly, the coefficient of the present union membership,
UMit, is significantly negative, while the coefficient of the lagged union mem-
bership, UMit-1, is significantly positive. These results seem to imply that firms
restrain their tempers to please the union by reducing current outsourcing
while wage negotiation is under way. However, firms that have suffered
from past negotiation experiences of union pressure will eventually increase
outsourcing in the future.

The negative coefficients of UMit, which, as we argued in the
Introduction, capture the situation where the firm’s outsourcing deci-
sion is taken in advance of the wage negotiation, show that higher

dependent variable, and hence it is admissible to allow all current and lagged realizations as instru-
ments; and an exogenous variable is not correlated with the error term in the model at all. Therefore, all
observations (for exogenous variables) become valid instruments in all time periods.
20 Although our sample data do not contain information on date of contract, the first-differenced GMM
approach proposed by Arellano and Bond (1991) and Bond (2002) allows us to handle the situation
where UM is a predetermined variable (wage bargaining precedes employers’ decision to outsource
internationally), as well as the situation where UM is as an endogenous variable (employers’ decision to
outsource internationally precedes wage bargaining.)
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contemporaneous union power discourages international outsourcing (i.e.,
contemporaneous deunionization could induce international outsourcing).
Our empirical results show that the theoretical ideas in Lommerud et al.
(2009) and in Kramarz (2008) for the case where demand elasticity is larger
than the elasticity of substitution between imports and labor can be applied
to U.S. manufacturing during the 1970s and 1980s. However, the theoreti-
cal view in Leahy and Montagna (2012) that firms’ rents are less sensitive
to union power under outsourcing than those under vertical integration,
and the positive relationship between contemporaneous union power and
outsourcing obtained by Kramarz’s (2008) empirical estimations using French
data, are not supported by our empirical results.

On the other hand, the positive coefficients of UMit-1, which charac-
terizes the situation where the wage bargaining takes place in advance of
the firm’s outsourcing decision, indicate that a high degree of union power
in the past encourages international outsourcing. Our empirical results ver-
ify the theoretical arguments, although the direct effect described in Braun
and Scheffel (2007) could dominate the indirect effect, and in Lommerud
et al. (2009) a strong labor union cannot make outsourcing less profitable
if outsourcing decreases in-house employment. However, the theoretical
argument in Skaksen (2004) is not maintained by our empirical results.

Unlike the results in previous studies, ULCit negatively affects interna-
tional outsourcing. A possible explanation is that considerable outsourcing
decisions within the U.S. manufacturing sector were motivated by strategic
reasons due to the competition they faced with their rivals.21 The lagged
ULCit-1, nevertheless, is not statistically significant. The negative coefficient of
SLR

it indicates that unskilled-labor-intensive industries in U.S. manufacturing
tend to outsource more. A significantly negative coefficient of CR20it and a
significantly positive coefficient of IEit

R indicate that firms in a competitive
market as well as firms that invest more tend to outsource more. Finally,
a significantly negative coefficient of Gyit shows that outsourcing provides
employers with another way of reducing their costs when economic con-
ditions are less favorable, or when there is a fall in their production. The
coefficients of foreign competition (IMPit) and total factor productivity (TFPit)
are both statistically insignificant, and have no effect on firms’ decisions to
engage in international outsourcing.

One of our major arguments in this article concerns the endogeneity
problem in previous empirical studies. However, as far as we know, these
studies, such as Abraham and Taylor (1996), Kramarz (2008), and Magnani
and Prentice (2010), regard contemporaneous unionization as one of the
explanatory variables and ignore the role of past unionization. We hence

21 Another possible explanation is that if a firm’s R&D increases the complexity of its product in a
way that leads to an increase in the labor cost, it is more expensive to outsource part of their production
to host countries.
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include lagged explanatory variables in our regression equation to address
this problem. Estimation regressions with only the contemporaneous rela-
tionship between the level of unionization and international outsourcing
level and the unit labor cost and international outsourcing level can show
the importance of the lagged relationship. Columns 7 and 8 in Table 4 indi-
cate the results from the same setting as in column 6 but without lagged
explanatory variables. With a missing lagged relationship and a contempora-
neous relationship, it can be seen that a negative but insignificant relationship
exists between the level of unionization and the international outsourcing
level. Such a relationship seems to demonstrate why the empirical results are
inconsistent in previous studies when lagged variables are ignored. The signs
of the remaining explanatory variables are unchanged, while estimations of
the variables ULCit-1, SLR

it and CR20it turn out to be insignificant.22

The robustness checks regarding the measurement issues are presented
in columns 9 and 10. First, we check whether our main results regarding the
relationship between the level of unionization and international outsourcing
level will still hold if our dependent variable changes to the broad measure
of international outsourcing (Broad OS). In column 9, we can see that the
coefficients for UMit and UMit-1 remain negative and positive, respectively,
but the coefficient for UMit is no longer statistically significantly different
from zero. The coefficient for UMit-1 is statistically significant at the 10%
level. Since the broad measure of international outsourcing includes some
imported intermediate goods that could not have been produced by the U.S.
workers, we cannot say that our conclusion with regard to UMit and UMit-1

is not robust based on the signs of the coefficients for UMit and UMit-1 in
column 6 being the same as those for the coefficients in columns 9 and 10.

Second, what happens to our results if we switch the estimation of
unionization from UM to UC? Although we cannot employ GMM because
of the limitation on the numbers of years of UC data, we can compare the
OLS results for UC with our results in column 2. As can be seen in col-
umn 10, there is not much difference between these two results. Therefore,
we expect that adopting UC as a proxy for unionization is not much differ-
ent from adopting UM when discussing the relationship between the level
of unionization and international outsourcing level in U.S. manufacturing
during the 1970s and 1980s.

VI. CONCLUSIONS

In responding to the rapid growth in outsourcing, labor unions in the
outsourcing home countries use their bargaining power, strikes, and protests

22 The coefficients of the variable OSit-1 become 0.640 and 0.745, which deviate from the center of
the range spanned by the OLS estimate (0.885) and the Within-Groups estimate (0.277).
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to try to influence firms’ outsourcing decisions. In the previous literature,
the discussions on this topic were mainly a matter of theoretical debate, and
empirical research was seldom conducted. A common and straightforward
notion is that a union with greater bargaining power will raise its wage rate
to a higher level, which induces international outsourcing. However, Skaksen
(2004), Braun and Scheffel (2007), and Lommerud et al. (2009) opposed such
an idea and suggested that deunionization can lead to higher outsourcing in
some cases.

The mixed results obtained in the previous empirical literature could be
caused by a possible endogeneity problem between the outsourcing deci-
sions and the union’s power, and thus the debate can only be settled by an
empirical analysis. After reviewing the theoretical literature mainly based on
sequential game models, this study has not only explored the contempora-
neous relationship but also the lagged relationship between outsourcing and
the union’s bargaining power in our regression equations. Our regression
models are estimated based on data for U.S. manufacturing industries in the
1970s and 1980s. After collecting data from the Census of Manufactures, the
NBER Productive Database, the Center for International Data at the University
of California-Davis, and the Current Population Survey, we employed the
first-differenced GMM approach developed by Arellano and Bover (1995)
and Blundell and Bond (1998) to overcome the endogeneity and unobserved
heterogeneity problems, and to examine the dynamic relationship between
outsourcing and the labor union.

Our results show that, in the U.S. manufacturing sector, labor unions
can hinder the outsourcing decision. If the outsourcing decision is made
before the wage negotiations take place, the stronger the labor union an
industry has, the lower the international outsourcing level it will choose.
However, if the outsourcing decision is made subsequent to the wage nego-
tiations, stronger unionization will induce the current trend to outsource.
These results, from the sequential game point of view, seem to imply that
firms comfort the union by cutting current outsourcing in the short run,
but they then increase outsourcing in the future. Our results support the
ideas that outsourcing decreases in-house employment (Lommerud et al.
2009), that the elasticity of demand is larger than the elasticity of substitution
between imports and labor (Kramarz 2008), and that the direct effect could
dominate the indirect effect (Braun and Scheffel 2007). These results remain
under various robustness checks.

In addition, we have found that the unit labor cost, skilled/unskilled
employment ratio, market power, and output growth rate have a negative
influence on international outsourcing. These results imply the existence of
strategic outsourcing, the determinants of industries’ features and reactions
to business cycles.

We conclude with two suggestions for future studies. First, although
we have found that unionization in some cases has a negative impact on
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firms’ outsourcing intensities, our results do not imply that policy makers
should promote stronger unions to ease job loss caused by outsourcing.
We use the union membership ratio as a proxy for the level of unionization
in this study. In Lommerud et al. (2009), the union’s bargaining power is
also the key factor that the union can use to influence firms’ outsourcing
decisions. Computing the union’s bargaining power in every industry and
employing the same dynamic estimation regression to assess the relationship
between international outsourcing and the union’s bargaining power are
recommended avenues for future research.

Second, the American manufacturing sector was quite different in the
1970s, 1980s, and early 1990s. Labor unions experienced a variety of chal-
lenges then, and how those challenges have affected unions’ responses to
international outsourcing could be an interesting topic. Fenestra and Hansen
(1999) found that computers increased skilled workers’ wages in the 1980s.
In addition to computerization, modular production and automation have
become more and more important in the manufacturing industries. Our con-
clusions might be different if those structural changes have affected the wage
and employment negotiation process between labor unions and employers.
That discussion is beyond the scope of this article, and we leave it for future
studies.
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