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Abstract:
While workers in developed countries have become increasingly concerned about the
impact of offshoring and immigration on domestic wages, the available evidence on the
link between offshoring, immigration, and wages remains ambiguous. This paper
presents a simple model that identifies the impact of offshoring and immigration on
native wages and tests these predictions using U.S. state-industry level data.
Highlighting the importance of the productivity effect identified in the model, the results
show that offshoring increases and immigration decreases the wages of domestic
workers. Decomposing offshoring and immigration according to the income level of the
foreign country proves to be an important distinction with results indicating that
offshoring to less developed countries and immigration from developed countries
increases the wages of most native workers while offshoring to developed countries and
immigration from less developed countries decreases the wages of most native workers.






1. Introduction:

Workers in developed countries are becoming increasingly concerned about the
impact of offshoring and immigration on their domestic labor market." 77% of
Americans think that offshoring has hurt them (13% believe it has helped) and 55% of
Americans believe immigration has hurt them (28% believe it has helped).2 While many
American workers blame their stagnant wages on the increased prevalence of offshoring
and immigration, the available evidence on the link between offshoring, immigration and
wages remains ambiguous. This paper presents a simple model that highlights the
implications of offshoring and immigration on domestic wages and then tests these
predictions using a comprehensive data set.

Offshoring domestic jobs abroad and the immigration of foreign workers into the
country are mechanisms that increase the effective labor force available to domestic
firms. However, they will differ in their implications for domestic wages, if the benefits
of offshoring and immigration accrue to different factors of production. A simple model
is constructed that clarifies the relationship between offshoring, immigration and
domestic wages. Both offshoring and immigration lead to a labor supply effect which
depresses the wages of native workers. Wages must fall to reabsorb workers who were
displaced due to the offshoring of jobs or the immigration of workers. Offshoring also
generates a productivity effect which refers to the costs savings that firms enjoy after
relocating some tasks abroad and results in an increase in the wages of native workers.

However, immigration does not generate a productivity effect since domestic firms must

! Offshoring refers to the relocation of domestic jobs to foreign countries and immigration refers to the
movement of foreigners into the domestic country.

? “Public Says American Work Life is Worsening, But Most Workers Remain Satisfied with Their Jobs,”
Pew Research Center, 2006.



pay native and immigrant workers similar wages. Unlike offshoring, the benefits of
country wage differences are captured by the immigrants rather than the domestic firms.
Thus comparing the impact of offshoring and immigration on the wages of native
workers offers a unique opportunity to test for the presence of the productivity effect.
The predicted impact of immigration and offshoring on different wage deciles of
native workers is then tested using a comprehensive data set that exploits U.S. state-
industry level variation over time. Using state-industry level data is appealing because it
introduces a substantial amount of variation, it mitigates many of the mobility concerns
associated with city or county level analyses, and it controls for compositional industry
adjustments. Results show that offshoring increases and immigration decreases the
wages of most native workers, which provides empirical support for the presence of the
productivity effect identified in the model. Offshoring and immigration are then grouped
according to the income level of the foreign country, which focuses attention on the
components of offshoring and immigration that are most similar to those envisioned in
the model, specifically offshoring to less developed countries and immigration from less
developed countries. As predicted, the results show that offshoring to less developed
countries increases and immigration from less developed countries decreases the wages
of low skilled native workers. These components of offshoring and immigration are
contrasted with offshoring to developed countries and immigration from developed
countries where the relative strength of the productivity and labor supply effect likely
differs. As expected, offshoring to developed countries decreases the wages of low
skilled workers and immigration from developed countries increase the wages of all types

of workers. These results suggest that a public policy that encouraged offshoring to less



developed countries and immigration from developed countries would benefit the
American worker.

In the theoretical literature it is generally assumed that offshoring and
immigration are substitutes. Domestic firms can either relocate domestic jobs abroad to
be filled by foreign workers (offshoring) or they can hire foreign workers who have
migrated into the U.S. to fill domestic jobs (immigration). However, as Grossman and
Rossi-Hansberg (2008) argue, the implications for domestic wages can be quite different.
They show that offshoring generates a productivity effect which can increase the wages
of domestic workers whose jobs are sent abroad. They then discuss the similarities and
differences of offshoring and immigration, although they do not explicitly include
immigration in their model. The impact of offshoring and immigration on domestic
wages will be formalized in the model that follows by incorporating immigration and
offshoring into a unified framework.

While theorists have noted certain similarities between offshoring and
immigration, there are few empirical studies that examine offshoring and immigration in
the same context. However, there is a substantial literature examining the link between
offshoring and wages and the link between immigration and wages. There is evidence
that offshoring can explain as much as 40% of the observed wage inequality (Feenstra
and Hanson 1999) while others find no relationship between offshoring and relative
wages (Slaughter 2000). Similarly, the debate on the impact of immigration on domestic
labor markets also remains unresolved. Some find that immigrants are absorbed into
local labor markets and there is little impact on domestic wages (Card 1990, 2001), while

others show that immigration decreases the wages of native workers (Borjas 2003). The



analysis in this paper draws together these two strands of literature in an attempt to
uncover the full impact of offshoring and immigration on the wages of native workers
and to identify whether the productivity effect is empirically significant. In addition, it is
shown that accounting for the income level of the foreign host country is crucial for
understanding the link between offshoring, immigration, and domestic wages.

The remainder of the paper is organized as follows. A simple model is
constructed in Section 2 that highlights the impact of offshoring and immigration on
domestic wages. Section 3 presents the estimation strategy while Section 4 describes the
data used in this analysis. The results are discussed in Section 5 and a variety of

sensitivity analyses are pursued in Section 6. Finally, Section 7 concludes.

2. Model:

The goal of this section is to construct a simple model that clarifies the
relationship between offshoring, immigration, and domestic wages.” Consider a small
economy, such as a state, that takes the foreign wage and relative price as given and
specializes in the production of a particular good X. The production of good X requires
L-workers, who are relatively less skilled, and H-workers, who are relatively more
skilled. There are a continuum of L-tasks and H-tasks performed by each type of worker.
The tasks are defined such that each task must be performed once in order to produce a
unit of good X. Each L-task requires arx units of domestic low skilled labor and each H-

task requires agx units of domestic high skilled labor. With out loss of generality, the

3 Specifically this model incorporates immigration into a variation of the Grossman & Rossi-Hansberg’s
(2008) trade in tasks model.



number of L and H tasks is normalized to one. Thus arx and apx also indicate the amount
of domestic L-labor and H-labor necessary to produce a unit of good X.

It is possible to offshore L-tasks to the foreign country and it is possible for
foreign L-workers to immigrate to the home state, while the offshoring of H-tasks and the
immigration of H-workers are negligible. The L-tasks are ordered such that the costs of
offshoring are increasing. Let w and w* be the wages of the L-workers in the home and
foreign country respectively (with w>w*). A firm can produce task j domestically at a

cost of wa,, or it can produce task j abroad at a cost of W*a,, fg(j), where f is a shift

parameter that captures changes in the cost of offshoring and g(j) is a continuously
differentiable function with g’(j)>0 due to the ordering of the tasks. Firms offshore tasks
in order to take advantage of lower foreign wages but face increasing costs of

offshoring, £g(j) > 1. Thus there exists a task J such that the wage savings is exactly
equal to the costs of offshoring:

(1) w=/4g(J)w*

If w < £g(j)w *then task j is performed at home and if w > £g( j)w * then task j is

performed abroad. A reduction in the cost of offshoring (df<0) leads to an increase in
the share of low skilled tasks that are offshored (dJ>0).
If firms optimally choose a; x, apx, and the tasks to offshore, then profit

maximization implies that price equals marginal cost:
J

(2) Py =way, ()A=3)+w*a, ()] A(i)dj + 58,
0

where s represents the high skilled wage and arx and apx are functions of the relative

average costs of the two sets of tasks. The first term on the right hand side represents the



costs paid to domestic low skilled workers since (1-J) tasks are performed at home with
arx low skilled labor needed for each task. The second term on the right hand side
represents the costs of hiring foreign low skilled workers. Since the costs vary across
each task we integrate from 0 to J. The third term is the costs of hiring native high skilled
workers.

Substituting equation (1) into equation (2) yields the following zero profit
condition:

(3) P, =QJ)wa, (Qw/s)+sa,, (Qw/s)

where Q(J)=1-1J +Ug(j)dj]/g(J)

Here the dependence of the factor intensities a; x and ayx on the relative average costs is
explicitly stated. Since g’(j)>0, by the ordering of tasks, it can be shown that Q(J)<1 as
long as J>0. If J=0 then no tasks are offshored, Q2(J)=1, and the profit maximizing
conditions are of the standard form. Therefore, the costs to the firm after offshoring
some tasks are less than if they chose to perform all L-tasks domestically. Finally, an
increase in the share of low skilled tasks that are offshored (dJ>0) leads to a decrease in
firms’ costs (dQ(J)<0).* Offshoring leads to a reduction in firms’ costs through the
extensive margin because more tasks are offshored and the intensive margin because it is
now cheaper to offshore the tasks already produced abroad.

Since offshoring tasks is a deliberate action on the part of the firm, it is not

surprising that offshoring plays a prominent role in the profit maximizing condition in
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Equation (3). On the other the hand, immigration is determined by factors largely
exogenous to the firm. Assuming that the domestic firms cannot discriminate and must
pay domestic and immigrant workers a similar wage, an increase in immigration does not
directly reduce the firms’ costs. Thus immigration does not affect the profit maximizing
decision facing the firm in Equation (3). However, immigration will have important
implications for the supply of low skilled labor in the home state.

Each firm performs (1-J) L-tasks at home and all H-tasks at home. Domestic
firms hire native low skilled workers and low skilled immigrants to perform the (1-J) L-
tasks. Thus the market clearing conditions are:
4 (1-Jd)a,(w/s)X =1+1)L
and
(5) ay(@Qw/s)X =H
where | € (0,1) is the ratio of immigrant low skilled workers to native low skilled

workers. Thus the right hand side of (4) represents the domestic low skilled labor supply
which consists of native and immigrant workers. As the costs of immigration fall, the
share of immigrants will increase (d[>0).

Using the zero profit condition and the market clearing conditions it is possible to
examine how a decrease in the cost of offshoring or a decrease in the cost of immigration
affect domestic wages. Total differentiating equation (3), assuming that Px is the

numeraire, yields:’

6) G, (W+Q)+(1-6,)8=0

> See Appendix for derivations.



where Orx is low skilled labor’s share of total costs in industry X. Differentiating the
ratio of (4) to (5) gives:

dJ di

(7) ax(é—W—Q):(l_J)+(l+l)

where ox is the elasticity of substitution between the set of L-tasks and the set of H-tasks.

Combining (6) and (7) yields the change in the wage of low skilled workers as a function

of changes in offshoring and immigration:

1-6, A 1-6, dI
o, (1-3) o, (1+1)

(8) W=-0Q

The first term on the right hand side of (8) is the productivity effect. As the cost of

offshoring decreases (df<0), more tasks are offshored (dJ>0), and thus the cost of

performing the L-tasks declines (f). < 0). Lower costs are equivalent to higher
productivity for low skilled labor. Higher productivity increases the demand for low
skilled workers and raises their wages. The second term on the right hand side of (8) is
the labor supply effect of offshoring. As the cost of offshoring decreases, more L-tasks
are offshored (dJ>0), and thus some low skilled workers become unemployed. Due to
excess supply, the wage of low skilled workers declines. Together the first and second
terms of equation (8) represent the impact of offshoring on the wages of low skilled
workers in this model. The third term on the right hand side of (8) is the labor supply
effect of immigration. As the cost of immigration decreases, more foreign workers
migrate to the home country (dI>0). Due to an excess supply, the wage of low skilled
workers declines.

The impact of offshoring on domestic low skilled wages hinges on the relative

magnitudes of the productivity and labor supply effects. If the productivity effect

10



exceeds the labor supply effect then offshoring will increase the wages of low skilled
domestic workers. Immigration, on the other hand, unambiguously decreases the wages
of low skilled labor in this model. A reduction in the cost of immigration leads to a
reduction in low skilled wages due to the labor supply effect. Immigration does not
generate a productivity effect because the benefits of country wage differences are
captured by the immigrants rather than the domestic firm. Unlike offshoring,
immigration does not generate any direct costs savings for domestic firms since they pay
immigrants and native workers the same market wage. The fact that offshoring and
immigration both generate a labor supply effect but only offshoring generates a
productivity effect presents a unique opportunity to test for empirical evidence of the

productivity effect.

4. Estimation Strateqy:

The predictions of this model will be tested using a state-industry-year dataset.
Each state-industry observation will represent a small economy that takes foreign wages
and relative prices as given. The impact of offshoring and immigration on different wage
deciles of native workers will be estimated in the following manner:
) Wy =y +aOff; +a, Imgg, + ;' X +b, +C, +d, + &4
where s indexes states, 1 indexes industries, t indexes years, and d indexes the 9 different
wages deciles; W is the wage of native workers; Off is offshoring; Img is immigration; X
is a vector of control variables; b is a full set of state dummy variables that control for

state fixed effects that are common across industries and years; c is a full set of industry

dummy variables that controls for any industry fixed effects that are constant over state
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and years; and d is a full set of year dummy variables that captures any yearly fixed
effects common to states and industries. Based on the models predictions in (8) we
expect that for low native wage deciles a,;,>0, if the productivity effect exceeds the labor
supply effect, and 0,<0.

Estimating (9) will provide insight into the overall impact of offshoring and
immigration on different wage deciles of native workers. However, it would be
appealing to decompose the offshoring and immigration variables into components that
more closely correspond to the type of offshoring (L-tasks) and the type of immigration
(L-workers) that are envisioned in the model. Grouping offshoring and immigration
according to the income level of the foreign country may provide a suitable proxy for this
type of decomposition. Thus the following equation will be estimated:

W,y = B, + B,Off _lessdev, + 5,0ff _devy + £, Img _lessdev
+B'X

(10) sit + 184 Im g — deVsit

g 0 +C +d, + &4y

The motivation for offshoring and thus the implications for domestic wages
depend in part on the income level of the foreign host country. Offshoring to less
developed countries takes advantage of low foreign wages by relocating particular low
skilled tasks abroad. This is the type of offshoring that is envisioned in the model and
entails different tasks being performed by domestic and foreign low skilled workers.
Since native and foreign workers are complements in the production process, it is more
likely that the productivity effect exceeds the labor supply effect, and thus native wages
will increase (B; > 0). Offshoring to other developed countries tends to be motivated by
the desire to access foreign markets by replicating the production process abroad rather

than exporting. While this is not the type of offshoring that is discussed in the model, the

concepts of productivity and labor supply effects are still relevant. This type of
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offshoring consists of similar tasks being performed by domestic and foreign workers.
Since foreign workers are substituting for domestic workers, the labor supply effect likely
exceeds the productivity effect and the wages of native workers will decrease (B, < 0).

Borjas (1995) showed that the skill level of immigrants is strongly correlated with
the income level of the foreign source country. If immigrants from less developed
countries are relatively less skilled, then they likely compete with less skilled native
workers for jobs. Thus, according to the model, immigration from less developed
countries generates a labor supply effect which decreases the wages of low skilled native
workers (B3 < 0). On the other hand, if immigrants from developed countries are
relatively more skilled and have knowledge and expertise that is not readily available in
the domestic labor market, then it is likely that these immigrants will complement the

native labor force and thus raise domestic wages (4 > 0).

3. Data:

The data set utilized in this analysis spans the 48 contiguous U.S. states, 14
NAICS industries, and 6 years (2000-2005). Census data on employed individuals who
earn a positive income, are not in school, and are between the ages of 18 and 65 is
obtained from the Integrated Public Use Microdata Series (IPUMS). From these 2.9
million individual observations, native wage deciles are constructed for each state-
industry-year observation. Immigration is calculated as the share of the labor force that is
foreign born by state, industry, and year. In addition, the share of the native labor force

that is male, the share of the native labor force that is of a particular race and marital
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status, and the average age and average educational attainment of native workers are
calculated for each state, industry, and year.’

Data on offshoring, defined as the number of employees at majority owned
foreign affiliates of U.S. firms, is obtained from the U.S. Bureau of Economic Analysis
(BEA).” The BEA provides foreign affiliate employment data by the industry of the
foreign affiliate and the foreign host country. Foreign affiliate employment data is
aggregated over all countries, less developed countries, and developed countries by
industry and year. Unfortunately, offshoring data is not available by state, thus foreign
affiliate employment is distributed across states based on the share of state GDP to
national GDP in that industry. Finally, the share of foreign affiliate employment to total
employment, including both domestic and foreign employment, is calculated by state,

industry and year. Thus, total offshoring is constructed in the following manner:

DP, ; ili
GDPy Foreign _ Affiliate  Empl,,
ZGDPsit

offshoring, = *100

: GDP; . -
Domestic  Empl, +| — - - * Foreign _ Affiliate Empl,

> GDP,,

s
where s indexes states, 1 indicates industries, and t references years. While it is not ideal
to assume that each state offshores jobs according to its share of total GDP in that
particular industry, this represents the best proxy given the available data. Offshoring to
developed and less developed countries was constructed in an analogous manner.

Inshoring, defined as the number of employees of majority owned U.S. affiliates of

® See Appendix for additional details.
" While the model did not draw a distinction between in-house and arms-length offshoring, the empirical
section of this paper will focus on the offshoring of tasks to foreign affiliates.
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foreign firms, was also constructed in the same manner. This will be an important
control in the regressions that follow. Unfortunately, due to data constraints it is not
possible to reliably break inshoring down into developed and less developed country
groups.

This dataset has a number of appealing features. First, by using state level data
we gain a substantial amount of variation compared to a national level analysis. In
addition, state level data mitigates many of the mobility concerns associated with a city
or county level study. Biases related to natives and immigrants choosing a location based
on local wages are less likely to arise in a state level analysis, since residents are less
likely to move across states and those that do often choose a state of residence for non
economic reasons such as family, weather, or distance from home country.8 Thus, states
more closely resemble a closed labor market while still offering a substantial amount of
variation. Second, by incorporating 14 industries we gain an additional source of
variation and control for the compositional mix of industries within states. It is possible
that an influx of immigrants or an increase in offshoring would lead to a change in
industry composition within a state. Specifically, the Heckscher-Ohlin model predicts
that a labor supply shock can be fully absorbed through a change in industry mix without
any change in factor returns.” By using a state, industry, and year unit of observation,
this analysis controls for the changing compositional mix of industries within states.

Tables 1, 2, and 3 show the average median wage, average offshoring, and
average immigration by state, industry and year respectively. These tables illustrate the

substantial variation in wages, offshoring and immigration that exists across states,

¥ Bartel (1989) and Cragg and Kahn (1997).
? This is one explanation for why the Mariel boat lift did not change wages in Miami (Lewis 2004).
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industries, and years. In Table 1, the median wage varies by state from $25,442
(Mississippi) to $41,547 (New Jersey), immigration fluctuates from 1.51% (West
Virginia) to 33.65% (California), and offshoring varies from 3.95% (Montana) to 6.43%
(Louisiana)."” There is similar variation across industries (Table 2), with the median
wage fluctuating from $14,781 (Accommodations and Food Services) to $47,652
(Utilities), immigration ranging from 3.92% (Utilities) to 16.20% (Accommodations and
Food Services), and offshoring varying from .06% (Health Care and Social Assistance) to
20.48% (Manufacturing). Finally, in Table 3 we see that median wages, offshoring, and
immigration have all increased from 2000 to 2005. The substantial variation evident in
Tables 1 and 2 indicate that there is little wage convergence across states and industries

and supports the assertion that a state, industry labor market is reasonably closed.

5. Results:
5.1 Immigration and Offshoring:

Table 4 reports the results from estimating equation (9) with the nine different
wage deciles as dependent variables. All regressions include a full set of state, industry,
and year dummy variables (although the coefficients are not reported), and have robust
standard errors in brackets. The results suggest that offshoring increases and immigration
decreases the wages of most native workers. Specifically, a one percentage point
increase in the share of foreign affiliate employment increases the median wage of native
workers $219, while a one percentage point increase in the share of foreign born workers

decreases the median wage by $74. While the coefficients on the offshoring and

' Offshoring varies the least by state which may be in part due to the way the offshoring variable is
constructed. This lack of variation would bias my results away from finding a significant relationship
between offshoring and wages.
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immigration variables are similar in magnitude across most of the wage deciles it is
important to remember that this represents a greater percent change for lower earners.
For instance, since the average wage of the 80" decile worker is $54,093 and the average
wage of the 20" decile worker is $17,530, then a one percentage point increase in
offshoring increases the wages of the 80™ decile worker by 0.463% (250.4/54,093) and
increase the wages of the 20™ decile worker 0.863% (151.4/17,530). A one percentage
point increase in immigration decreases the wages of the 80" decile workers by 0.155%
(-83.6/54,093) and decreases the wages of the 20" decile workers by 0.337% (-
59.1/17,530). As a percentage of their average wage, offshoring and immigration have a
larger effect on lower earners. Not surprisingly inshoring, or the hiring of domestic
workers by foreign firms, increases the wages of all types of native workers. The control
variables are significant, especially age, education, male, and Asian, however the
coefficients on offshoring and immigration are similar if these controls are omitted.
Finally, note that the R? in Table 4 range from 0.68 to 0.9, indicating that a vast majority
of the variation in wages is explained in these regressions.

The results reported in Table 4 are consistent with the predictions of the model.
The positive coefficients on the offshoring variable suggest that the productivity effect
exceeds the labor supply effect for low skilled workers. Also as expected, the
coefficients on the immigration variable are negative for low skilled workers due to the
labor supply effect. These contrasting results highlight the importance of the productivity
effect. Both offshoring and immigration generate a labor supply effect which displaces
native workers and thus depresses domestic wages. However, offshoring also generates a

cost reducing or productivity enhancing effect that more than compensates for the labor
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supply effect while immigration does not. In contrast to offshoring, the rents associated
with immigration are captured by the immigrants themselves rather than the domestic
firm.

It is in principle possible that offshoring and immigration may respond to
changes in domestic wages. However, it is unlikely that this type of endogeneity is
biasing the results in Table 4. First, based on its construction, it is doubtful that
offshoring could respond to the domestic wage profile in a particular state, industry, and
year. The foreign affiliate employment data is gathered at the national industry level and
then distributed across states using state GDP shares. It is unlikely that local wages in a
state could substantially influence national offshoring in a particular industry. Second,
local wages are unlikely to be a driving force in the state location decision of immigrants.
Non economic factors such as family connections, distance from home country, and
weather seem to be more important determinants of immigrant location decisions.'' If
immigrants did choose states and industries that paid a relatively high wage, there would
be a spurious positive correlation between immigration and wages. The fact that the
coefficients on immigration in Table 4 are significantly negative implies that either this
positive bias is negligible or the impact of immigration on domestic wages is even more
negative than these estimates suggest. Although it is unlikely that endogeneity poses a
serious problem in these regressions, a further sensitivity analysis is pursued in Section 6
in which the sample is restricted to those individuals who have not moved across states in

the past year.

' Bartel (1989) and Cragg and Kahn (1997).
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5.2 Income Level of Foreign Country:

While Table 4 provides preliminary evidence on the relationship between
offshoring, immigration and domestic wages, it is useful to decompose offshoring and
immigration according to the income level of the foreign country. Grouping offshored
jobs and immigrants by less developed and more developed countries may be an effective
way to identify the components of offshoring and immigration that are more similar to
those considered in the model. Table 5 shows that the relationship between offshoring,
immigration and domestic wages is sensitive to the income level of the foreign host and
source countries. Given that the average median wage is $32,346, then a one percentage
point increase in offshoring to less developed countries increases the median wage
1.75%, a one percentage point increase in offshoring to developed countries decreases the
median wage 0.868%, a one percentage point increase in immigrants from less developed
countries decrease the median wage 0.279%, and a one percentage point increase in
immigrants from developed countries increases the median wage 0.762%. The results in
Table 5 differ in two important dimensions. First, the components of offshoring and the
components of immigration work in opposite directions, with one component increasing
and the other decreasing the wages of low skilled native workers in particular.'” Second,
the impact of the income groupings on native wages is different for offshoring and
immigration. For instance, native workers benefit from offshoring to less developed
countries but they see their wages decrease due to immigration from less developed

countries. These contrasting results highlight the importance of controlling for the

12 These contrasting results indicate that the measures of offshoring and immigration, although not perfect,
are capturing important variation.
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income level of the foreign country and are consistent with the intuition and predictions
discussed earlier.

The model from Section 2 considers the offshoring of low skilled tasks and the
immigration of low skilled workers. Decomposing offshoring and immigration according
to the income level of the foreign country proves to be an adequate proxy for identifying
these components of interest. Firms that offshore to less developed countries are
relocating low skilled tasks abroad to take advantage of low foreign factor prices. This
division of tasks allows domestic unskilled workers to focus on the tasks that they are
relatively better at, reduces firms’ costs, and causes domestic firms to become more
productive and profitable. Thus the productivity effect exceeds the labor supply effect
and the wages of low skilled native workers increase. As expected, the results in Table 5
confirm that offshoring to less developed countries leads to an increase in the wages of
low skilled domestic workers."> Immigrants from less developed countries are generally
less skilled. Thus according to the model low skilled immigrants from less developed
countries will depress the wages of low skilled native workers due to the labor supply
effect. The results in Table 5 confirm this prediction. These results highlight the
importance of the productivity effect. When present the productivity effect is strong
enough to compensate for the negative labor supply effect, leading to positive
coefficients on the offshoring variable. However, in its absence the coefficients on

immigration are negative due to the labor supply effect.

1> Another potential explanation is that offshoring to less developed countries causes the least skilled,
lowest wage decile workers to become unemployed. As these low skilled workers drop out of the labor
force, all the wage deciles of the remaining employed workers would increase. Each wage decile would
now capture more skilled workers with higher wages. The fact that offshoring to less developed countries
does not lead to an increase in the highest wage deciles in Table 5 refutes this hypothesis.
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While not the focal point of the model presented in Section 2, offshoring to
developed countries and immigration from developed countries offer an important
counterfactual to the components of interest. Offshoring to other developed countries is
motivated by the desire to access foreign markets and limit trade costs associated with
exporting. This results in the production process being replicated in the foreign country
and implies that domestic and foreign workers are substitutes. Thus the labor supply
effect exceeds the productivity effect and domestic wages decrease. In Table 5 we see
that offshoring to developed countries decreases the wages of low earners who are likely
the ones involved in the production process. On the other hand, the wages of all types of
workers increases as the share of immigrants from developed countries increases. This
suggests that these immigrants bring with them knowledge or skills that are not readily
available in the native work force. By complementing native workers, immigrants from
developed countries put upward pressure on domestic wages. This positive wage effect is
sufficiently large to compensate for the downward pressure that the labor supply effect
generates. Overall the results in Table 5 emphasize the importance of controlling for the
income of the foreign country, they are consistent with the models predictions, and they

provide empirical support for the productivity effect.

6. Sensitivity Analysis:

While the results reported in Table 5 represent the baseline results from the
preferred specification, there are a number of important extensions and alternate

specifications that will be pursued in this section:
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6.1 Globalization:

The offshoring, immigration, and inshoring variables are summed into one
independent variable called “Globalization.” In Table 6 we see that globalization leads to
an increase in wages of all types of native workers, thus contradicting many of the fears
of American workers. A protectionist policy that limited offshoring, immigration, and

inshoring would unambiguously decrease the wages of native workers.

6.2 Weights:

It may be informative to place greater weight on larger state, industry
observations. Thus, the baseline regressions are re-estimated using GDP weights (Table
7), employment weights (Table 8) and the share of yearly census observations in that cell
as weights (Table 9)."* There are substantial differences across these three weighting
schemes. For instance, the Real Estate industry is particularly large according to GDP,
while the Retail Trade industry is large measured by employment, and Manufacturing is
large according to the number of census observations. Given these differences, the
results are surprisingly consistent across these different weighting schemes and all are
similar to the unweighted results reported in Table 5. Offshoring to less developed
countries increases the wages of low earners while offshoring to developed countries
decreases the wages of low earners. Immigration from less developed countries
decreases the wages of all types of workers while immigration from developed countries

increases the wages of all types of workers.

' There is little correlation between GDP and year (0.05) and employment and year (0.01) which means
that the later years are not getting unfairly weighted more than earlier years.
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6.3 Construction of the Offshoring variables:

It is unlikely that state wages could substantially influence national offshoring in a
particular industry. However, it is possible that local wages are correlated with local
GDP, which is used to distribute foreign affiliate employment across states. To address
this potential endogeneity concern, the 1999 state GDP shares are used to distribute
industry offshoring for all years. While eliminating the possibility of endogeneity, this
method does not allow the allocation of national industry offshoring across states to
reflect changes in the state’s share of that industry over time. Keeping this drawback in
mind, the results using the 1999 state GDP share are reported in Table 10. Overall the
coefficients on the offshoring and immigration variables are consistent in sign, magnitude

and significance level to those reported in the baseline results.

6.4 Total Income:

Table 11 reports results using native total income deciles as the dependent
variable rather than native wage and salary income. Total income includes wages and
other types of income, such as business income, interest, dividends, rental income, social
security, welfare, and retirement income. If offshoring and immigration lead to an
increase in the return to capital or an increase in profits, this would be captured by total
income but not by wage and salary income. Of the 2.9 million observations included in
the sample, wage income does not equal total income for 29 % of the individuals.

Despite these differences, the results in Table 11 indicate that offshoring and immigration
have a similar impact on native wages and on native income. Consistent with the

baseline regressions in Table 5, offshoring to less developed countries increases income
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of low earners while offshoring to developed countries decreases the income of low
earners. Immigration from less developed countries decreases the income of native
workers while immigration from developed countries increases the income of native

workers.

6.5 State mobility:

While it is more common for people to migrate across cities and counties in
response to local wages, it is possible that some residents relocate across states in
response to local wages. Migration across states in response to local wages could bias the
immigration and demographic coefficients reported in Table 5. To address these
concerns the sample is limited to those individuals who lived and worked in the same
state for the past year."” Thus, residents that moved across states for any reason,
including those that were responding to state wage differences, are excluded from the
sample. Unfortunately, the 2000 1% census sample does not include a question about
where the resident lived a year ago, thus the year 2000 is not included in this analysis. Of
the remaining 2.1 million individuals, 86% of them lived and worked in the same state
the previous year. Table 12 reports the results using this restricted sample. The
coefficients are similar in sign, magnitude and significance level to those reported in
Table 5 using the unrestricted sample. This suggests that either cross state migration is

not significantly driven by local wages or the number of people that are migrating across

' Technically these individuals worked and lived in the same state in the current year and lived in the same
state the previous year (it is assumed that they also worked in the same state the previous year). It would
be appealing to use a longer time frame (i.e. individuals that lived and worked in the same state for the past
five years) but unfortunately the ACS does not collect this information.
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states is not large enough to significantly alter the fundamental relationship between
offshoring, immigration, and native wages

Together the extensions and various specifications pursued in this section support
the findings reported in the baseline regressions in Table 5. Offshoring to less developed
countries increases the wages of low earners while offshoring to developed countries
decreases the wages of low earners. Immigration from less developed countries
decreases the wages of native workers while immigration from developed countries
increases the wages of native workers. Through a variety of different specifications,

samples, and definitions these results remain largely the same.

7. Conclusion:

Americans have become increasingly concerned about the impact of offshoring
and immigration on domestic wages. Despite extensive research, which generally
focuses on one or the other of these phenomena, the available evidence on the link
between offshoring, immigration, and domestic wages remains ambiguous. This paper
presents a simple model that identifies the ways in which offshoring and immigration can
affect domestic wages. Both offshoring and immigration generate a labor supply effect
that adversely affects domestic workers, while only offshoring generates a productivity
effect that benefits domestic workers. Thus comparing the impact of offshoring and
immigration on domestic wages offers a unique opportunity to test for the productivity
effect.

Consistent with the predictions of the model, the results suggest that offshoring

increases and immigration decreases the wages of low skilled native workers. Offshoring
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and immigration are then grouped according to the income level of the foreign country,
which focuses attention on the components of offshoring and immigration that are most
similar to those envisioned in the model. Offshoring to less developed countries
increases and immigration from less developed countries decreases the wages of low
skilled native workers, which offers empirical support for the productivity effect
identified in the model. In contrast, offshoring to developed countries decreases and
immigration from developed countries increases the wages of low skilled native workers.
These results suggest that the income level of the foreign host country is a useful
mechanism for distinguishing between different motivations for offshoring and different
skill levels of immigrants and that this decomposition has important implications for the
domestic wage distribution.

On the whole this paper shows that globalization, defined as the sum of
offshoring, immigration and inshoring, increases the wages of all types of workers, thus
contradicting many of the fears of American workers. However, after controlling for the
income level of the foreign country it is evident that certain components of offshoring
and immigration do depress the wages of particular types of domestic workers. These
contrasting results are consistent with the predictions of the model and they provide
empirical support for the productivity effect. Policy makers, whose goal is to increase the
wages of native workers, should encourage offshoring to less developed countries,
immigration from developed countries, and inshoring. Obviously the impact of
offshoring and immigration on other dimensions of the home and foreign economy is

important and warrants further research.
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Appendix:

Deriving Equation (7):

Total differentiating equation (4), assuming that Py is the numeraire, yields:

0 =dQwa,, +dwQa, +da,Qw+dsa,, +da,,s

or:

0=00,, +WO, +8,0, +80,, +8,0,

where 0rx and 6rx are the shares of low skilled and high skilled labor to total costs (and
0.« + 6, =1). Since profit maximizing firms have minimized costs, 4 =0 by the
envelope theorem. Thus:

(7) 0=06, (Q+W)+(1-06,,)$

Deriving Equation (8):
Total differentiating the ratio of (5) to (6) gives:

da,, (de . dow dSWQJ_ a,, da, (de . de_dstj: dL(1+1) N diL L{+1dH L Ld+ 1)dJ
au \ S s s? ary s s s? H1-J) H@-J) H*1-J) HU-J)
or

aA(aLX—aHX)(@J(W+Q—§)= L““)[u 4 gy j

A,y s H(1-J) 1+1) 1-1J)

The first terms on each side cancel following from the ratio of (5) to (6) and
L=H=0 given that the native factor supplies are fixed. Thus:

(éHX—aLX)(@](é—w—Q): a , ¢
s A+ 1-9)

or:

dl dJ
+
a+r @a-3

8) oy (6-Ww-0)=

where the elasticity of substitution, following Jones (1965), is defined as:

d(am}(amj (Aux —8,)WQ/S)(W+Q—9)
_ — . = — Q/
Ox d(WQj/(WQ) W+ O—9) (A —ax (WE/S)

S S
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Deriving Equation (9):
Rearranging equation (8) as follows:

dJ dl

+ + W+
o, (1-3) o, (1+1)

§=

and plugging this into equation (7) yields:
dJ dl

O x (W+ Q) +(1-6, ){

or:
1-6, 4 1-4, d
o (1-3) oy (+1)

9) W=-Q-

+ + W+
o,(1-3) o,(1+1)
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Data Sources: Individual level data was obtained from the 2000 1% Census sample and
the 2001-2005 American Community Survey (ACS) via IPUMS. The 2000 1% sample
was preferable to the 2000 ACS because it was approximately seven times the size (the
2000 sample was by far the smallest ACS). The variables (and their IPUMS code) used
in this analysis were state of employment (PWSTATE?2), industry of employment
(INDNAICS), year (YEAR), wage and salary income (INCWAGE), total personal
income (INCTOT), birthplace (BPLD), employment status (EMPSTAT), school
attendance (SCHOQOL), age (AGE), gender (SEX), marital status (MARST), race
(RACED), Hispanic origin (HISPAND), educational attainment (EDUC99) which does
not directly correspond to years of schooling, and state or country of residence 1 year ago
(MIGPLACY).

Offshoring data was obtained from the “U.S. Direct Investment Abroad” tables produced
by the BEA. Inshoring data was obtained from the “Foreign Direct Investment in the
U.S.” tables also produced by the BEA. GDP and domestic employment by state,
industry and year was obtained from the “Regional Economic Accounts” tables provided

by the BEA.

Sample: The sample was restricted to the contiguous 48 states because Alaska, Hawaii,
and Washington D.C. were substantial outliers in many dimensions and they had limited
census observations for particular industries. Of the 20 2-Digit NAICS industries, the
BEA does not provide foreign affiliate employment data for “Education Services”, “Arts,
Entertainment and Recreation”, “Other Services”, and “Public Administration”. Of the
remaining 16 industries, “Agriculture, Forestry, Fishing, and Hunting” and “Mining”
were combined and “Professional, Scientific and Technical Services” and “Management
of Companies and Enterprises” were combined due to a lack of census observations by
state in these industries. Thus the analysis includes 14 NAICS industries. Finally,
available Census and BEA data restricts the sample to the years 2000-2005.
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Definition of Developed: The countries with the highest 2006 GDP per capital
according to the World Development Indicators database (World Bank, April 11, 2008)
were Canada, Denmark, Finland, Iceland, Norway, Sweden, UK, Ireland, Belgium,
France, Luxembourg, Netherlands, Switzerland, Italy, Austria, Germany, Japan, and
Australia (not including San Marino or the U.S.). Immigrants that were born in these 18
countries were assigned to the Developed group, while those immigrants born in the
remaining countries were assigned to the Less Developed group. Offshoring to
developed countries includes foreign affiliate employment in Europe, Canada, Australia,
and Japan, while offshoring to less developed countries consists of the remaining foreign
affiliate employment. Unfortunately data limitations do not allow “Europe” to be broken
into individual countries that correspond to those included in the immigrant definition.
However, of the total foreign affiliate employment in Europe, 85% is going to the 14

European countries included in the immigrant Developed group.

Missing Values: Due to confidentiality concerns the BEA withholds some industry,
country specific foreign affiliate employment numbers. There are no missing values for
total foreign affiliate employment but when constructing offshoring to developed and less
developed countries this issue needs to be addressed. Data for these 18 missing values
are filled with the industry, country averages across years. The majority of the time this
average falls within the employment range indicated by the BEA for that employment
cell, when it does not I replace the missing value with the midpoint of this range instead.
It is unlikely that this significantly alters the results since country data is summed to
create developed and less developed groups and it is rare that there are multiple countries
missing the same industry, year observation. Domestic employment data by state,
industry and year also has 18 missing observations over this sample period. These
missing values are filled with state and industry averages across years. The results are
not sensitive to whether these values are left missing or are replaced with the industry

state averages.
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TABLE 1

STATE AVERAGES
State Median Wage Immigration Offshoring
Alabama $29,317 3.89 4.54
Arizona $34,510 17.43 5.32
Arkansas $26,615 4.44 432
California $40,340 33.65 5.73
Colorado $36,220 10.63 5.48
Connecticut $40,422 15.77 5.97
Delaware $35,365 9.09 5.98
Florida $32,173 23.25 4.94
Georgia $33,604 10.71 5.37
Idaho $26,921 7.40 4.32
Illinois $36,841 13.70 5.54
Indiana $30,328 4.07 4.86
Towa $27,575 3.14 4.50
Kansas $29,371 4.42 4.63
Kentucky $27,674 2.99 4.70
Louisiana $29,184 3.71 6.43
Maine $28,730 3.97 4.39
Maryland $36,572 11.39 5.58
Massachusetts $40,664 14.68 5.65
Michigan $33,325 6.11 5.31
Minnesota $34,203 5.43 4.75
Mississippi $25,442 2.45 4.23
Missouri $30,920 3.94 4.82
Montana $25,895 2.44 3.95
Nebraska $28,639 4.56 4.87
Nevada $36,347 16.76 5.57
New Hampshire $34,269 5.65 5.17
New Jersey $41,547 21.80 6.28
New Mexico $29,106 10.11 5.82
New York $38,180 22.76 6.09
North Carolina $31,356 8.59 5.30
North Dakota $27,254 2.61 4.06
Ohio $31,679 3.89 4.98
Oklahoma $28,846 5.98 4.57
Oregon $31,982 10.39 4.94
Pennsylvania $32,142 5.46 5.35
Rhode island $35,162 11.82 5.34
South Carolina $29,745 5.84 4.69
South Dakota $26,322 2.18 4.30
Tennessee $29,385 5.00 4.65
Texas $34,064 17.32 6.41
Utah $31,734 8.78 4.52
Vermont $29.,815 3.83 4.43
Virginia $34,850 11.23 5.72
Washington $36,416 14.44 5.89
West Virginia $26,272 1.51 4.85
Wisconsin $30,877 3.80 4.45
Wyoming $30,032 3.35 5.78

'Median Wage' reflects the state average of the medain native wage by state, industry and year.
'Immigration’ is the state average of the share of the labor force that is foreign born by state,
industry, and year. 'Offshoring' is the state average of the share of the labor force that is employed
abroad by state, industry, and year.



TABLE 2

INDUSTRY AVERAGES

Industry Median Wage Immigration Offshoring
Agriculture, Forestry, Fishing, Hunting, and Mining $29,804 12.63 3.56
Utilities $47,652 3.92 9.02
Construction $32,603 10.22 0.31
Manufacturing $36,522 11.42 20.48
Wholesale Trade $35,040 7.88 10.15
Retail Trade $23,139 7.41 3.19
Transportation and Warehousing $36,669 7.09 2.59
Information $36,980 6.43 6.89
Finance and Insurance $34,527 6.16 3.14
Real Estate, Rental, and Leasing $29,091 7.21 0.85
Professional, Scientific, Techinical Services and Management $41,411 7.99 3.16
Administration and Waste Services $23,315 11.81 4.55
Health Care and Social Assistance $27,119 8.00 0.06
Accomodations and Food Services $14,781 16.20 3.60

'Median Wage' reflects the industry average of the medain native wage by state, industry and year. 'Immigration’ is the industry average of the share of
the labor force that is foreign born by state, industry, and year. 'Offshoring' is the industry average of the share of the labor force that is employed abroad

by state, industry, and year.

TABLE 3
YEAR AVERAGES
Year Median Wage Immigration Offshoring
2000 $28,198 8.22 4.73
2001 $31,048 8.39 5.06
2002 $31,855 8.78 5.17
2003 $32,763 9.16 5.21
2004 $33,704 9.33 5.20
2005 $34,710 9.42 5.29

'Median Wage' reflects the yearly average of the medain native wage by state, industry and
year. 'Immigration’ is the yearly average of the share of the labor force that is foreign born
by state, industry, and year. 'Offshoring' is the yearly average of the share of the labor force
that is employed abroad by state, industry, and year.
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