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Abstract
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error correction model to consider all three variables. Using U.S. annual data from 1969 to 2000, I find that
labor and FDI move in the same direction and labor movements cause FDI movements. In addition, I also
find that inbound FDI and imports are substitutes.
JEL Classification: F15, F22, F23
Keywords: Foreign Direct Investment, Immigration, Imports

*

It has been submitted to Journal of International Money and Finance.
Department of Economics, 1285 University of Oregon, Eugene, OR 97403-1285, (ckim3@uoregon.edu).
I thank Bruce Blonigen, Mark Thoma, and Ron Davies for helpful comments and suggestions. I also thank
Roger White and other seminar participants at 2005 SEA Conference for helpful comments and
discussions. Responsibility for any errors is, of course, my own.
+

1
1. Introduction

Our world is getting smaller every day with the astonishing pace of economic
globalization. During the last three decades, international trade volume has outgrown
production. In 2003, the value of world merchandise exports reached over $7.3 trillion,
4.5 percent increase over the physical volume of exports in 2002.1 In the case of foreign
direct investment (FDI), FDI stocks reached over $8.1 trillion and accounted for about 23
percent of world gross domestic product (GDP) in 2003.2 International labor movements
(immigration) also have grown rapidly. The UN’s official estimate remains at 175
million migrants globally, but they predict a total of between 185 million and 192 million
Figure 1. Trend of International Economic Integration, 1970-2004
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migrants by 2005.3 According to Census 2000 Special Reports, the foreign-born people’s
share of the U.S. total population is 11.1 percent in 2000, which is historically the highest
percentage since 1930. During the last decade, 6.9 million legal immigrants moved to the
United States from abroad.
As a result, understanding the connections between the flow of goods, capital, and
labor has been an important focus for economists and policymakers. However, previous
academic research invariably examines only two of these three flows. For example, there
are an extensive number of studies examining the linkages between international trade
and FDI. Theoretical models predict both substitution and complementarity effects of
FDI on international trade. In particular, theories predict that FDI substitutes for
international trade when FDI is performed by horizontal multinational firms with
multiple plants around world, producing identical or very similar products in each plant.
Most empirical studies, however, have shown a complementarity relationship between
international trade and FDI. Even though horizontal multinational firms dominate FDI
activities, there is no empirical finding supporting a substitution effect of FDI on
international trade at the aggregate country level.4
Likewise, there have been many empirical and theoretical efforts inquiring into the
international movements of capital and labor. The simple neoclassical trade and growth
model - two countries, two factors of production, and two goods model – predicts that
capital and labor move where they can get the highest return. Therefore, capital should
3
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relationship and points out the magnitude of aggregation bias problem.
4

3
move from the capital-abundant country to the capital-poor country that has a higher
marginal product of capital. Thus, in a two-factor model, capital and labor should move
opposite to each other. Empirically, however, the neoclassical prediction has not been
supported by the available evidence. In contrast with the neoclassical prediction, capital
flows to other capital-abundant countries. In his 1990 paper, Lucas shows the possibility
that poor countries’ marginal product of capital is actually not high enough to attract
foreign capital inflow. Lucas suggests that rich countries are more productive than poor
countries because rich countries have more human capital.
An issue with all of these two-variable studies is the possibility that ignoring the third
variable leads to incorrect inferences due to endogeneity bias. For example, without
considering international trade of goods and services, the empirical results on
international movements of factors of production could be biased or misspecified.
International factor movements clearly affect the domestic capital-labor ratio, so
domestic production of goods and services could be changed in accordance with the
international factor movements. Therefore, the international flow of goods and services
can be affected by international movements of factors of production, and these trade
changes will cause another international movement of factors of production as a
consequence. Therefore, ignoring international trade variables could bring not only
specification problems, but also an endogeneity problem.
This study provides the first empirical analysis of which I am aware that includes all
three major international variables – immigrants, FDI, and trade – in a vector error
correction model to estimate how these variables are correlated each other. I examine a
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model with three variables in which immigrants, inbound FDI, and imports interact
simultaneously. I also estimate models with two variables to compare my results with
previous empirical findings. Using bilateral data on U.S. annual immigrants, inbound
FDI, and imports from 1969 to 2000, I find that labor and capital move in the same
direction and labor causes capital. In addition, I also find that inbound FDI and imports
are substitutes, which accords with the theoretical prediction. The three-variable VECMs
show the robust substitution relationship between inbound FDI and imports, while the
two-variable models do not.
This paper is organized as follows. The previous literature will be discussed briefly in
section two. In section three, I will discuss the empirical model. Section four describes
the data and provides data analysis for the VECM. In section five, empirical results will
be presented. Finally, section six concludes.

2. Previous Literature

The theoretical connection between labor and capital movements has been studied in
many papers. According to the classical simple two countries and two factors of
production model, labor and capital will move to the place where they can get the highest
return under the assumption of the law of one price and identical technologies across
different economic regions. In other words, capital moves from where the marginal
product of capital is low to the place where the marginal product of capital is high, while
labor moves into the region where the marginal product of labor is high until the capital-
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labor ratio is equalized between two countries. Therefore, if the factors of production can
move freely among the countries, then they should move opposite to each other at the
same time.
Such flows of factors in response to different factor prices, however, have not been
supported by the empirical literature. On the one hand, international labor movements,
immigration, seem to be consistent with theory if I ignore the political motives.5 A
higher wage is seen as the main reason people move across countries. However, there
has been no strong evidence that capital moves opposite to labor simultaneously. In his
1990 paper, Lucas explains this empirical puzzle through human capital, labor quality,
and capital market imperfection. Rich countries have more human capital than poor
countries, and this immobile human capital makes rich countries more productive than
poor countries. Therefore, capital moves into rich countries where productivity is high.
More recently Groznik (2003) finds evidence against the classical equalization
theorem that capital and labor should move opposite to each other. In addition, using
aggregate data on U.S. annual net foreign direct investment flows and net migration
flows from 1950 to 1997, he finds not only that labor and capital move in the same
direction, but also that labor leads capital if capital is defined as FDI. In short,
international labor movement is a forecasting indicator of FDI flows.
In addition to the classical trade theory literature, a recent literature on the importance
of networks for international transactions is relevant for examining the relationship
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Vietnamese refugees and immigrants left Vietnam during the 1970s and early 1980s mainly for the
freedom from Communism. There are more than one million Vietnamese living in the United States in
2000.
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among trade, FDI, and immigrants. This literature suggests and finds evidence that
interactions between people in the same ethnic groups in different countries can impact
the international flow of economic variables. From a business perspective, ethnic
networks strengthen the business link among the same ethnic people around the world.
For example, Rauch and Trindade (1999) find that a significant positive effect of Chinese
ethnic networks on bilateral trade between China and Southeast Asian countries. More
recently, Girma and Yu (2000) focus on the relationship between immigration and trade
in the case of the United Kingdom, and they find that immigrants from former British
colonies do not have a substantial impact on exports, while immigrants from other parts
of world have a significant positive effect on exports.
In the case of international capital movements, Baker and Benjamin (1997) find no
significant link between FDI and the stock of Asia-Pacific immigrants in Canada. In
contrast, Gao (2000) shows there is a significant positive effect of Chinese networks on
inbound FDI in China.
None of these studies have considered the simultaneous effect of immigrant networks
on trade and FDI. Therefore there is a possibility that previous empirical research efforts
on international movements of factors of production could be biased or misspecified
because of an endogeneity problem. Empirical research on international factor
movements, including the networking literature, has not considered the role of
international trade on international factor movements. International factor movements
clearly affect the domestic capital-labor ratio, so the domestic production structure could
be affected in accordance with the international factor movements. Therefore, movements
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of one factor of production can affect not only movement of other production factors, but
also international trade of goods and services. Furthermore, since factors of production
are embodied in goods and services, the new international flow of goods and services
could have serious consequences on the future international movements of factors of
production.
In the case of empirical studies on the relationship between international trade and
FDI, Lipsey and Weiss (1981) find a positive correlation between US outbound FDI and
exports and suggest the potential endogeneity problem in their model.6 In their 1984
paper, Lipsey and Weiss use data on intermediate and final goods within the firms and
find another complementarity between affiliate production and exports of intermediate
goods. Grubert and Mutti (1991) find a negative correlation between outbound FDI and
export sales using similar data to Lipsey and Weiss (1981), but their findings are not
statistically significant. Blonigen (2001) finds that Japanese exports and Japanese
production in the U.S. are substitutes. He identifies substitution effects from the vertical
production relationship and points out the magnitude of the aggregation bias problem.
However, none of these studies have considered the endogeneity which comes from the
lack of information on international labor movements. Therefore, previous empirical
findings may suffer from the endogeneity problem, and it could be the main reason why it
has been so difficult to find the substitution effects between international trade and FDI.

6
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3. Empirical Model

The most efficient way to include all three endogenous variables – immigrants,
inbound FDI, and imports - and examine their interactions is to use a vector
autoregression (VAR) model. I consider a column vector of three variables and set a
VAR model as my bench mark. I also estimate three different models with two variables
representing previous major empirical findings, and then compare their results with the
three-variable VAR model’s results.7
As I show in the next section, since all three variables are non-stationary, it is
necessary to consider cointegration and the error correction mechanism. If time series are
not stationary, then OLS regression could produce inconsistent estimates. However, even
though each individual time series does not regress to a constant mean, the deviation
between or among variables could be stationary. In other words, if variables are
cointegrated together, then the level specification will not suffer from an inconsistency
problem. In fact, estimated parameters will be super-consistent, which means that the
consistency will be held even though the errors of the regression are correlated serially or
correlated with regressors.
The error correction mechanism corrects short-run disequilibrium and hence it gives
the distinction between a short-run and long-run multiplier. The Granger representation
theorem states that if variables are cointegrated with each other, then their relationship
can be expressed as the error correction mechanism. In their seminal paper, Engle and
7
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Granger (1987) introduce a famous two-step method to build an error correction model:
first, run a cointegrating regression and test its residuals for stationary, second, if the
residuals are stationary, then use those residuals as an explanatory variable in the error
correction model.
Long-run parameters from the two-step method, however, could be biased if a
cointegrating regression is misspecified. This misspecification problem occurs when
OLS estimation confronts more than one possible normalization. Johansen (1988, 1991)
introduces a maximum likelihood method which overcomes this normalization problem.
Johansen’s method can analyze both short-run and long-run properties efficiently. I
follow Johansen’s procedure to find a proper cointegration vector and an equilibrium
equation.
I consider a column vector of three variables – immigrants, inbound FDI, and imports
– and set a VAR model. The econometric specification is motivated by existing theories
on the international movements of factors of production. Based on research related to
networks effects, I assume that immigration (international labor movements) could lead
to a change in both international capital flows and international trade. For the
econometric specification, therefore, the variable representing international labor
movements will be treated as the most exogenous variable in the VAR model.
Since capital is defined as FDI, I consider the link between FDI and international trade
to decide the order between the two variables. Based on existing literature on FDI, I
assume that FDI is one of the main factors driving international trade. According to
theories on the multinational firms, such firms can be classified in two different groups,
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horizontal and vertical. Horizontal multinational firms can be explained by the concept
of economies of scale at the firm level and the desire to avoid trade frictions. A
horizontal multinational firm has several plants around world, and produces basically
identical or very similar products in each plant. Therefore, theories predict that FDI
substitutes for international trade if FDI is performed by the horizontal multinational
firm.
Vertical multinational firms, on the other hand, can be understood by classical relative
factor endowment differences. Firms who use labor intensively can take advantage of
relatively cheap labor costs if they build their plants in the labor abundant country.
Multinational firms can separate their facilities by production stage among different
countries. For example, multinational firms can build their headquarters or R&D
institutions in the capital or human capital abundant country and build their plants in the
labor abundant countries. In this vertical FDI case, FDI can generate an international
trade flow.
Either horizontal or vertical FDI activities can affect international trade flows, so I
assume that inbound FDI is a cause of import flow fluctuation. Therefore, the imports
variable is treated as the most endogenous variable in the VAR model. Figure 2 indicates
the Choleski order among three variables in the model.
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Figure 2. Choleski Ordering
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My basic VAR(2) model can be written as
Yt = m + Φ1Yt-1 + Φ2Yt-2 + εt ,

(3.1)

and Y´t = [ immt fdit impt ].
Replacing Yt-2 by Yt-1 – ∆Yt-1, then equation (3.1) can be equivalently be written as
Yt = m + (Φ1 + Φ2) Yt-1 – Φ2∆Yt-1 + εt .

(3.2)

Subtracting Yt-1 from both sides of equation (3.2), then equation (3.2) can be written as
equation (3.3) which is the error correction representation of the cointegrated system.

∆Yt = m – (I – Φ1 – Φ2) Yt-1 – Φ2∆Yt-1 + εt
= m – ΠYt-1 + ζ∆Yt-1 + εt
= m + αβ´Yt-1 + ζ∆Yt-1 + εt

(3.3)

where Π = (I – Φ1 – Φ2) = – αβ´, ζ = – Φ2 and β´ is the cointegration vector.
The multiplier matrix is a lower triangular and the Choleski decomposition is used to
identify restrictions.
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4. Data

The variables considered in the VECM are immigrants (immt), inbound FDI (fdit), and
imports (impt). All estimates presented in this paper are based on annual U.S. bilateral
data from 1969 to 2000. The immigrant data are the number of immigrants from the
foreign countries into the U.S. from 1969 to 2000. These data are a flow variable and
available in the ‘Yearbook of Immigration Statistics.’8 I do not consider illegal
immigration because there is no source that estimates the number of illegal immigrants
sorted by origin countries and years. If I assume that most of illegal immigrants are
unskilled labor, then ignoring illegal immigrants could bias immigrants to be skilled
labor. The import data are customs value of the U.S. annual imports and available from
the NBER database.9 The inbound FDI data used in my VECM are annual FDI inflow
from the rest of the world into the U.S. and available in an UNCTAD database.10 Both
imports and inbound FDI are measured in 1996 dollars.

4.1. Data Analysis

Figure 3 shows the movements of each variable from 1969 to 2000. All three
variables show upward trends during the period, which is strong evidence for the
existence of non-stationarity in the variables.
8

Formerly, before 2002 edition, this data source was entitled Statistical Yearbook of the Immigration and
Naturalization Service.
9
International Trade Data, U.S. Imports by TSUSA, HS, SITC, 1972-2001; http://www.nber.org/data
10
UNCTAD´s Division on Investment, Technology and Enterprise Development; http://www.unctad.org
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Figure 3. Immigrants, Inbound FDI, and Imports
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Table 1 presents test statistics from the augmented Dickey-Fuller test for unit roots.
The table clearly indicates that I cannot reject the null hypothesis of a unit root for all
three variables even at the 10 percent level of significance. Since all three variables are
non-stationary, I consider cointegration and the associated error correction model.
Table 1. Augmented Dickey-Fuller Test for Unit Root11
Variable
Test
1% Critical
5% Critical
Statistic
Value
Value
-1.762
-3.723
-2.989
imm
-0.497
-3.730
-2.992
fdi
1.055
-3.743
-2.997
imp
 t-test for α = 0 in the regression of ∆xi = m + αxt-1 + Σψi∆xt-i + εi , including 2 lags.

10% Critical
Value
-2.625
-2.626
-2.629
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4.2. Cointegration and VECMs

To test whether variables are cointegrated or not, I perform the Johansen cointegration
test. To carry out the Johansen cointegration test, I assume that the trend term is
restricted to belong only in the cointegration equation. Table 2 shows that the trace
statistic indicates one cointegrating relation exists at the 5 percent level of significance.
Table 2. Johansen Tests for Cointegration
Maximum rank Eigenvalue Trace statistic 5% Critical value
42.44
0.59475
43.5814**
0
0.33326
19.1936
25.32
1
0.26325
8.2490
12.25
2
**
Statistically significant at 5 percent.
To avoid the normalization problem, I follow Johansen’s maximum likelihood method
to get a proper cointegration vector and an equilibrium equation. Table 3 presents a
cointegration vector and an equilibrium equation.
Table 3. Cointegration Equations
P>χ2
Equation
χ2
37.85974 0.0000
CE1
β
Coef.
1
imm
.4976659
fdi
5.4919
imp
trend -.4287215
cons -84.5415

Str. Err.
z
.
.
.2356688 2.11
1.295503 4.24
.0701742 -6.11
.
.

P>|z| 95% Conf. Interval
.
.
0.035
.0357 .9595
0.000
2.952 8.031
0.000
-.5662 -.2911
.
.

15
5. Empirical Results

5.1. VECM with three variables

5.1.1. Immigrants, Inbound FDI, and Imports: Y´t = [ immt fdit impt ]

I estimate a vector error correction model in equation (3.3) using two lags of the
variables with a constant and an error correction term. First of all, I show the variance
decomposition which identifies the causal relation among three variables. Impulse
response function displays the response of three variables to shocks in each variable,
which is presented in the next place. Results from both variance decomposition and
impulse response function jointly determine the relationship between inbound FDI and
imports.
Table 4 contains the variance decompositions for each variable. The table shows the
fraction of the variance of the forecast error for each of the variables. For the
immigration variable, the main factor driving immigration is itself, not only in the short
run, but also in the long run. The inbound FDI variable has some explanatory power for
the fluctuation of immigrants, but it is hard to say that FDI has a substantial effect on
immigration because the magnitude of the effect is quite small. Imports do not have any
explanatory power for immigration over the time period.
In the case of FDI, the inbound FDI variable is the main source of its own fluctuation.
Immigration explains 26 percent of the variability in the first year and maintains its
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substantial explanatory power for 5 years. Even after 10 years immigration explains 9
percent of the variability. Therefore, immigrants can be considered a factor causing
inbound FDI in the short run. Imports do not have any substantial explanatory power for
FDI variation.
For the imports variable, the main factor driving imports is itself for the first two years
and after 2 years, FDI becomes the principal mover and sustains its explanatory power
for imports in the long run. Immigration also has a substantial explanatory power over
the time period. After 5 years, both immigrants and inbound FDI explain at least 95
percent of the variability of imports, hence, both immigrants and inbound FDI can be
considered as causal factors for imports.
In short, variance decomposition suggests that first, immigrants have a substantial
explanatory power for both imports and inbound FDI. Second, inbound FDI is the
principal mover of imports after 2 years and, last, imports have a negligible explanatory
power for both inbound FDI and immigrants.
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Table 4. Decomposition of Variance
Decomposition of Variance for Series IMM
Year
1
2
3
4
5
10
15
20
25
30
35

Std Error
0.246804669
0.361436703
0.472204436
0.567285860
0.646500619
0.939728629
1.160948910
1.346283585
1.509025404
1.655848978
1.790674176

IMM
100.000
98.471
95.754
93.593
92.346
90.558
90.038
89.785
89.636
89.537
89.467

FDI
0.000
0.424
2.013
3.685
4.703
6.201
6.630
6.839
6.963
7.044
7.102

IMP
0.000
1.105
2.232
2.723
2.950
3.241
3.332
3.376
3.402
3.419
3.431

Decomposition of Variance for Series FDI
Year
1
2
3
4
5
10
15
20
25
30
35

Std Error
1.122218654
1.547490168
1.828479040
2.041573659
2.222390306
2.974433301
3.574670026
4.087672015
4.543110460
4.956878359
5.338673382

IMM
26.163
17.739
14.374
12.513
11.359
8.863
7.896
7.385
7.068
6.853
6.697

FDI
73.837
82.118
85.115
86.566
87.423
89.343
90.098
90.497
90.745
90.913
91.035

IMP
0.000
0.143
0.511
0.921
1.218
1.794
2.006
2.118
2.187
2.234
2.268

Decomposition of Variance for Series IMP
Year
1
2
3
4
5
10
15
20
25
30
35

Std Error
0.120669977
0.124446502
0.166601558
0.205693857
0.239210670
0.354890220
0.440511534
0.512002727
0.574668284
0.631142197
0.682962157

IMM
15.218
16.946
33.471
35.976
36.469
36.948
37.194
37.311
37.380
37.425
37.457

FDI
41.025
40.403
42.709
48.393
51.973
57.781
59.371
60.137
60.587
60.883
61.092

IMP
43.758
42.652
23.820
15.631
11.558
5.271
3.434
2.552
2.034
1.692
1.451

Figure 4 displays the response of the logs of immigrants, inbound FDI, and imports to
shocks in each variable. These graphs show the differences between the two-variable and
three-variable VECM. In the first graph of figure 4, the dynamic response of imports to a
shock to each endogenous variable, imports respond negatively to a shock in inbound
FDI and there is a level effect. Clearly this finding suggests a substitution relationship
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between inbound FDI and imports. Since most of inbound FDI for the U.S. is carried out
by horizontal multinational firms, these substitution effects accord with the theoretical
prediction.
The second graph, the plot of responses of inbound FDI, clearly reveals that
immigrants and inbound FDI are complements. Inbound FDI responds positively to a
shock in immigrants and there is a level effect, too. Therefore, results from the variance
decompositions and impulse response functions give that immigrants lead inbound FDI
for the U.S. and these variables are complements to each other.
The last graph, responses of immigrants, indicates that immigrants respond positively
to a shock in itself: immigrants today will increase immigrants tomorrow. In the case of
the two-variable model, as I show in the next section, a positive effect of immigrants on
itself disappears after 3 years. Furthermore, immigrants have a negative level effect on
itself in the long run, which is not supported by the fact that immigrants have increased
during the last three decades.
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Figure 4. Impulse Response Functions
Plot of Responses of Imports
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5.1.2. Does Ordering Matter? : Y´t = [ immt impt fdit ]

To test the robustness of my findings, I consider an alternative ordering between
inbound FDI and Imports. I assume now that imports lead inbound FDI in the threevariable model. Figure 5 and Table 5 show that my main results remain unchanged
except imports now have an explanatory power for the fluctuation of inbound FDI.
Immigrants lead both inbound FDI and imports. Immigrants and inbound FDI are
complements, while imports and inbound FDI are substitutes. The alternative ordering
between inbound FDI and imports does not alter the correlation among the three
variables.
Figure 5. Impulse Responses of Inbound FDI
Plot of Responses of Inbound FDI
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Table 5. Decomposition of Variance
Decomposition of Variance for Series IMM
Year
Std Error
IMM
IMP
FDI
0.246804669 100.000 0.000 0.000
1
0.361436703 98.471 0.091 1.438
2
0.472204435 95.754 0.054 4.192
3
0.567285860 93.593 0.112 6.295
4
0.646500619 92.346 0.168 7.485
5
0.939728629 90.558 0.249 9.193
10
1.346283585 89.785 0.278 9.936
20
1.655848977 89.537 0.288 10.175
30
Decomposition of Variance for Series IMP
Year
Std Error
IMM
IMP
FDI
0.120669976 15.218 84.782 0.000
1
0.124446502 16.946 83.041 0.014
2
0.166601558 33.471 56.768 9.761
3
0.205693857 35.976 46.800 17.224
4
0.239210670 36.469 42.365 21.166
5
0.354890220 36.948 36.608 26.444
10
0.512002727 37.311 34.060 28.629
20
0.631142197 37.425 33.256 29.319
30
Decomposition of Variance for Series FDI
Year
Std Error
IMM
IMP
FDI
1.122218654 26.163 35.729 38.109
1
1.547490168 17.739 42.296 39.964
2
1.828479040 14.374 46.508 39.119
3
2.041573659 12.513 49.476 38.011
4
2.222390306 11.359 51.449 37.192
5
2.974433302 8.863 55.629 35.508
10
4.087672016 7.385 58.056 34.560
20
4.956878360 6.853 58.929 34.218
30

5.2. VECMs with two variables

To compare previous findings with my VECM analysis, I now consider three different
two-variable VECMs representing major previous empirical research: Y´t = [ immt fdit ],
Y´t = [ fdit impt ], and Y´t = [ impt fdit ]. I follow similar methodology and variable
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ordering for these two-variable VECMs. For brevity, I now discuss two main differences
between results from these two-variable VECMs and the three-variable VECM presented
above. First, figure 6 shows the two-variable immigrants-inbound FDI VECM and
suggests that immigrants are substitutes for inbound FDI, which coincides with the
prediction of neoclassical trade and growth theories. However, this is contrary to the
prediction of the networks effect literature and my findings with the full three-variable
VECM. This highlights the bias from not considering all three variables simultaneously.

Figure 6. Impulse Responses for Two-Variable Immigrants-Inbound FDI VECM
Plot of Responses to Immigrants
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Second, ignoring international labor movements leads to ambiguous results in the
relationship between FDI and international trade. Figure 7 and 8 show a clear example of
the omitted variable problem. Without considering the immigrants variable, figure 7
displays the response of the imports to shocks in both inbound FDI and imports from the
model assuming that inbound FDI generates imports. This graph shows that imports
respond negatively to a shock in inbound FDI and there is a level effect. This finding
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suggests a substitution relationship between inbound FDI and imports, which is similar to
my findings with the full three-variable VECM.
On the other hand, the model assuming imports cause inbound FDI without
considering the immigrants variable shows a complementarity relationship between
imports and inbound FDI. Figure 8 clearly indicates that inbound FDI responds
positively to a shock in imports, and is similar to those of other previous existing
analyses. Therefore, the ordering between inbound FDI and imports in two-variable
VECM matters for the direction of response. This sensitivity of empirical results in the
case of two-variable VECM could come from the omission of the immigrants variable.

FIGURE 7. Impulse Responses for Two-Variable Inbound FDI-Imports VECM
Plot of Responses of Imports
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FIGURE 8. Impulse Responses for Two-Variable Imports-Inbound FDI VECM
Plot of Responses of Inbound FDI
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6. Conclusions

This is the first study to simultaneously consider interactions of three major
international variables: immigrants, inbound FDI, and imports. In testing the patterns of
international movements of factors of production, most existing research has omitted the
role of international trade. On the other hand, research on the relationship between FDI
and international trade has neglected the importance of international labor movements.
In this study, I use a vector error correction model to include all three major international
variables in a model. Using the U.S. annual data from 1969 to 2000, I find that labor and
capital move in the same direction and labor causes capital.
In addition, I also find that inbound FDI and imports are substitutes. This substitution
relationship between inbound FDI and imports is predicted by theory, but has not been
supported by empirical work, especially in the case of country level data. In the case of
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cointegration, estimated parameters are super-consistent, which means that the
consistency will be held even though the errors of the regression are correlated serially or
correlated with regressors, hence there is no endogeneity problem in a vector error
correction model. Therefore, it is possible that previous empirical research analyses
which have found complementarity relationship could have suffered from the
endogeneity problem because their empirical results do not based on the error correction
model. Estimating the number of illegal immigrants and identifying the nature and
importance of skill differences among immigrants would give a better picture of the
interactions of these variables, which is a subject for further study.
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