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Abstract: This paper investigates the effect of immigrant diversity on a country’s position in global
value chains (GVCs) and how this effect depends on the institutional quality of destination countries.
We investigate this issue using data on 19 manufacturing sectors of 18 OECD countries over the
2000–2014 period. Fixed effects estimation results show that the impact of immigrant diversity on
the GVC position is significantly influenced by the institutional quality of destination countries.
Specifically, in countries with high (low) institutional quality, immigrant diversity is positively (nega-
tively) associated with the GVC position. Moreover, the interaction effect of immigrant diversity and
institutional quality on the GVC position is heterogeneous across immigrant groups and institutional
dimensions. This study not only enriches the literature on the relationship between immigrant
diversity and GVC position but also discusses new ideas that can promote GVC positions of real
economics, which is essential for sustainable economic development.

Keywords: diversity of immigrants; global value chain position; institutional quality

1. Introduction

With an increase in diversity in the sources of international migration, more attention is
being paid to the impact of immigrant diversity on the economic performance of destination
countries. For example, immigrant diversity was found to have a positive and statistically
significant impact on the productivity of local firms, e.g., [1,2], wages and innovation [3,4],
and economic growth [5–8]. This paper aims to investigate the impact of immigrant
diversity on the position of destination countries within global value chains (GVCs), which
is also important for sustainable economic development.

Owing to a substantial increase in economic interdependence among countries, in-
ternational trade is increasingly organized within GVCs, where production is sliced into
a sequence of value-creating stages, and stages of production are distributed around the
globe based on costs or capabilities of different countries. Multinational companies restruc-
ture their production and operations through outsourcing and offshoring of intermediates.
The formation of GVCs has dramatically changed the competition patterns of international
trade. Specifically, trade competition among nations has mostly shifted (i) from final to
intermediate products and (ii) to competition in GVC networks [9–12]. Moreover, since
the value-added varies considerably across stages of production, a country’s position in
GVCs is crucial not only for its economic prosperity but also for sustainable economic
development [13–16]. Thus, the issue of how to upgrade from low value-added stages of
production to high value-added stages has become an important concern of both researchers
and policymakers [17,18].

We argue that immigrant diversity affects the GVC position of destination countries
through the capability pool effect and social conflict effect. The former effect is positive,
while the latter is negative [19,20]. Thus, the overall effect of immigrant diversity on the
GVC position can be either positive or negative (and may even be zero). As the institutional
quality in destination countries is linked to both the capability pool and social conflict
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effects, it is useful to also examine the effect of the institutional quality in host countries on
the relationship between immigrant diversity and position within GVCs. The empirical
analysis presented in this paper is based on data collected from 18 OECD countries. The
dataset covers 19 manufacturing sectors within OECD countries over the 2000–2014 period.
The estimation results are highly consistent with our theoretical predictions, and a series of
robustness tests confirm the reliability of our main findings.

This paper makes two important contributions to the existing literature. First, by
linking the diversity of immigrants with the position of destination countries within GVCs,
our work expands existing studies that deal with both the effects of immigrant diversity and
the determination of the GVC position. Second, this paper investigates how the institutional
quality in destination countries influences the two opposite effects of immigrant diversity,
which contribute to the existing literature that aims to explain the contradictory findings on
the effects of immigrant diversity in some empirical studies. Furthermore, this paper also
contributes to the research that examines the effect of institutions on economic performance.

The remainder of the paper is organized as follows. A theoretical framework is used
in Section 2 to develop a testable hypothesis concerning the effect of immigrant diversity
on the position of destination countries within GVCs and how this effect depends on
the institutional quality of destination countries. Methodology and data are discussed
in Section 3. The empirical analysis is presented and discussed in Section 4. A series
of robustness testing results are presented in Section 5. Heterogeneity of the interaction
effect of immigrant diversity and institutional quality on the GVC position is discussed in
Section 6. The last section concludes the paper.

2. Theoretical Framework and Hypothesis Development

The GVC framework was originally proposed to explain international production
networks driven by large-scale buyers and producers [21]. Over the past two decades,
the research framework concerning GVC governance has further expanded, with many
studies thoroughly conceptualizing GVC-related upgrading and focusing on different
modes and levels of governance operating within GVCs [22–25]. However, important
issues concerning the determinants of GVC upgrading remain unresolved, including the
effect of immigrant diversity.

Existing studies find that population diversity has both positive and negative effects on
local economic performance [26]. The positive impact of immigrant diversity on the GVC
position of destination countries comes from the “capability pool effect”, which mainly
follows from the fact that immigrant diversity is positively associated with production
capabilities in destination countries. Individuals with different geographical, ethnic, or
cultural backgrounds have unique capabilities to perceive and solve problems [27–31]. Thus,
immigrant diversity can bring more heterogeneous capabilities to destination countries.

The capability pool effect of immigrant diversity can promote the GVC position of
destination countries for three reasons. First, recent studies on economic complexity have
shown that the production of sophisticated goods usually requires higher-level capabilities,
and countries with more capabilities can produce more sophisticated goods with high
value-added [32]. Since immigrant diversity can increase the number of capabilities of des-
tination counties, countries with a higher level of immigrant diversity must be involved in
more sophisticated production stages within GVCs. Second, immigrant diversity can help
destination countries to build a more complete labor market where through varying the
combination of capabilities utilized to produce goods, local firms can organize the produc-
tion process more effectively. The production process is highly changeable and customized
within GVCs [33]. Therefore, such an increase in flexibility of the labor market due to the
diversity of immigrants can help destination countries to gain advantageous positions in
GVCs. Finally, existing studies have shown that heterogeneity in workgroups encourages
brainstorming activities, which tends to generate new ideas or innovations [34–38]. Thus,
by promoting local innovation activities, immigrant diversity can improve the production
position of the country within GVCs.
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While the capability pool effect of immigrant diversity on the GVC position of desti-
nation countries tends to be positive, the social conflict effect of immigrant diversity on
the GVC position of destination countries is likely to be negative. According to the social
identity theory, people often categorize themselves into different social categories to build
their own social identity. When people perceive themselves as part of a group, they become
part of the in-group. Other comparable groups that the individuals do not identify with
are called out-group. To sustain social identity, individuals tend to positively evaluate
their in-group relative to the out-group and even negatively evaluate the out-group [39].
Inter-group discrimination can cause social conflicts that can have a negative impact on
economic performance [40–42]. Accordingly, social identity behaviors (e.g., diversity of lan-
guages, beliefs, and culture) involving immigrants can also increase social conflicts [5,20],
which can have a negative impact on the GVC position of destination countries. Three
explanations can be provided for this. First, social conflicts tend to worsen the local busi-
ness environment, thereby discouraging foreign companies from investing and setting up
subsidiaries in host countries [43,44], which decreases the competitiveness of the relevant
host countries in GVCs. Second, social conflicts reduce the positive effect of the increase in
the number of immigrants with different skills mentioned earlier, such as the inability to
create high value-added products. Third, social conflicts also reduce the productivity of
firms, which, in turn, reduces the competitiveness of the firms in GVCs.

As immigrant diversity can have both positive and negative effects on the GVC
position of destination countries, it is necessary to explore the factors that determine
the relative size of the two opposite effects. Existing studies show that the institutional
environment plays a crucial role in national governance [45,46]. It can thus be argued
that the institutional environment also affects the capability pool and social conflict effect
of immigrant diversity. Specifically, a good institutional environment can improve the
capability pool effect of immigrant diversity for three reasons. First, since the institutional
environment is one of the important factors in the production of GVCs, a good institutional
environment can ensure that the varying abilities of immigrants from different origin
countries are effectively used in the production of high value-added products. If the
institutional environment is poor, there will be problems in the industrial layouts of GVCs
of countries, and there is no guarantee that the capability pool effect of immigrant diversity
would be effectively utilized. Second, the promotion of the GVC position requires new
labor skills, and the matching of labor skills with enterprise needs also depends on the
institutional environment. A good institutional environment is characterized by a fair and
non-discriminatory labor market, which is open to immigrants and where employment
procedures are subject to a high level of transparency. On the other hand, in a poor
institutional environment, the labor market is characterized by inefficiencies, including
matching efficiency, which decreases the probability of firms hiring suitable workers. This
occurs because a good institutional environment decreases frictions in the labor market,
which improves efficiency by facilitating a better match between heterogeneous firms
and workers. Finally, a good institutional environment is an important condition for
ensuring brainstorming and innovative activities. A good institutional environment is
conducive to intellectual property protection and where differing views are tolerated. This
allows immigrants to share their innovative ideas, which can result in the production of
high-value-added products.

A good institutional environment can also decrease social conflicts resulting from
immigrant diversity in three ways. First, a good institutional environment effectively pro-
tects the basic rights of immigrants, such as the right to vote and property rights. Second,
a good institutional environment promotes a fair and discrimination-free employment
system. Finally, a good institutional environment promotes a work culture where dissent is
tolerated. These factors tend to mitigate social identity behaviors. Thus, the impact of im-
migrant diversity on the GVC position is affected by the institutional quality of destination
countries. (Some existing studies have considered the link between the institutional quality
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and GVC participation (e.g., [47])). Based on the above discussion, we have a hypothesis
as follows.

Hypothesis 1: The impact of immigrant diversity on the GVC position is influenced by the
institutional quality of destination countries. Specifically, in countries with high (low) institutional
quality, immigrant diversity is positively (negatively) associated with the position within GVCs.

3. Methodology and Data

To investigate the impact of immigrant diversity on the GVC position of destination
countries empirically, following some existing studies [6,7], we used a regression equation,
as follows:

GVCPirt = β1BDit + β2 Instit + β3BDit ∗ Instit + β4Xit + θir + ϕt + εirt (1)

where i, r, and t denote country, sector, and year, respectively. θir is the country-sector fixed
effect, θt is the time-fixed effect, and εirt is the usual error term.

The dependent variable, GVCPirt is the country-sector GVC position, which is mea-
sured by an index. BDit is immigrant diversity in destination countries, and Instit is the
institutional quality of destination countries. BD ∗ Inst is the interaction term. X is a vector
of control variables.

3.1. Variables and Measurements
3.1.1. GVC Position Index

The GVC position of a country affects its coordination and control over the value chain,
which in turn determines its ability to capture value. The country-sector GVC position
index (More details concerning the GVC position can be found in, among others, [48].
Some existing studies (e.g., [49]) also distinguish between backward and forward GVC
participation.) is calculated as follows:

GVCPirt =
PLv_GVCirt
PLy_GVCirt

(2)

where PLv_GVCirt is the average country-sector production forward length (to the end
of the chain), which is measured by the ratio of GVC related domestic value-added to its
induced gross output. PLy_GVCirt is the average country-sector backward production
length (to the starting point of the chain), which is measured by the ratio of GVC related
foreign value-added to its induced gross output [48,49]. The higher the value of the country-
sector GVC position index, the more upstream the country-sector is within GVCs. In other
words, a higher value of the country-sector GVC position index indicates that the country
in question is farther from the end of the chain and closer to the starting point of the chain.

Table 1 shows the average GVC position index for 19 manufacturing sectors of 18
OECD countries in selected years over the 2000–2014 period. As shown in Table 1, except
for Canada, the GVC position index values of all countries included in our sample were
higher than 0.9, implying that most countries included in our sample were at upstream
production stages of GVCs.
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Table 1. The average GVC position index of manufacturing sectors in 18 OECD countries.

Country 2000 2005 2010 2014

Australia 0.9598 0.9501 1.0226 1.0115
Austria 0.9348 0.9267 0.9139 0.9153
Canada 0.8627 0.8265 0.8358 0.8222

Denmark 0.9620 0.9501 0.9395 0.9365
Finland 0.9984 0.9724 0.9769 0.9616
France 0.9528 0.9422 0.9239 0.9209

Germany 0.9404 0.9327 0.9257 0.9182
Greece 1.0287 1.0148 1.0007 0.9959
Ireland 0.9882 0.9918 1.0303 1.0187

Luxembourg 0.9415 0.9219 0.9289 0.9199
Netherlands 0.9512 0.9406 0.9503 0.9589

Norway 1.0171 1.0213 1.0355 1.0273
Portugal 0.9501 0.9379 0.9163 0.9016

Spain 0.9497 0.9351 0.9095 0.9080
Sweden 0.9881 0.9770 0.9759 0.9710

Switzerland 0.9722 0.9550 0.9508 0.9614
United Kingdom 0.9457 0.9346 0.9505 0.9598

United States 0.9611 0.9341 0.9245 0.9123
Source: Author calculations based on WIOD Database.

3.1.2. Immigrant Diversity

Immigrant attributes, such as language, culture, and ethnicity, are closely associated
with their birthplace [6], and hence immigrant diversity is usually measured from a birth-
place perspective. We calculated immigrant diversity using the Herfindahl–Hirschman
Index as follows.

BDit = 1 −
i

∑
j=1

s2
ijt (3)

where Sijt is the proportion of immigrants who move from country j to country i, in period
t and BD ranges from 0 to 1 (a higher value of BD represents a higher level of immigrant
diversity).

3.1.3. Institutional Quality

The Worldwide Governance Indicators (WGI) available as a part of the World Bank
database are widely used to measure the institutional quality at the country level [50]. WGI
reflects the traditions and institutions by which authority in a country is exercised. WGI is
based on six dimensions: (i) voice and accountability, which measures how can the citizens
of a country influence and participate in government decision-making; (ii) political stability
and absence of violence, which measures the likelihood that the government of a country
may fail or be overthrown; (iii) government effectiveness, which accounts for the quality of
public services; (iv) regulatory quality, which accounts for the ability of the government to
formulate and implement sound policies and regulations; (v) rule of law, which measures
the level of confidence and compliance with law and effectiveness of the judiciary; (vi)
corruption control, which measures the extent to which individuals or groups exercise
public power for private gain. The score for each dimension varies between −2.5 and 2.5.
Based on the six dimensions, we constructed a composite index. The composite index
measures the institutional quality of destination countries.

3.1.4. Control Variables

Based on related studies, the following control variables were included in Equation (1):
(i) the real GDP per capita (PCGDP) as a measure of economic development level of
destination countries; (ii) total population (POP), which is used to capture the market size
of destination countries; (iii) proportion of local residents (Local), which measures the size
of foreign immigrants in destination countries; (iv) ratio of education expenditure to GDP,
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which aims to measure the level of human capital (HC) in destination countries; (v) ratio
of total trade value to GDP (TRADE), which measures the extent of trade openness in
destination countries; (vi) ratio of foreign direct investment to GDP (FDI), which measures
the extent of foreign direct investment openness in destination countries.

3.2. Data

The data used to calculate the GVC position index were sourced from the Global Value
Chain Database of the University of International Business and Economics of China (UIBE),
which contains the inter-country input and output data for more than 40 countries from
2000 to 2014. Using the United Nations Conference on Trade and Development (UNCTAD),
3-digit classification of SITC Rev.3, a total of 19 manufacturing sectors were identified.
(Manufacturing sectors include the production of food, beverage, and tobacco products;
Manufacturing of textiles, clothing, and leather goods; Manufacture of wood and cork
products (except furniture), straw and woven materials; Paper and paper products man-
ufacturing; Printing and reproduction; Producing coke and refined petroleum products;
Chemical products manufacturing; Production of essential drugs and preparations; Rubber,
plastic products manufacturing; Manufacture of other non-metallic mineral products; Base
metal manufacturing; Manufacturing metal products other than machinery and equipment;
Manufacturing of computer, electronic, and optical products; Electrical equipment manu-
facturing; Mechanical equipment manufacturing; Manufacture of motor vehicles, trailers,
and semi-trailers; Other transportation equipment manufacturing; Furniture manufactured,
other manufacturing industries; Repair and installation of mechanical equipment). The
data used to calculate immigrant diversity were collected from the Institute for Employ-
ment Research [51] bilateral migration database. The IAB database includes migration
data for 20 OECD countries over the 1980–2010 period with five-year intervals. In our
study, immigrants refer to people over the age of 25 who were not born in their adopted
country of residence. As the immigrant data involves missing values, we used a smoothing
approach to interpolate the missing values. Data on other variables were compiled from
the World Bank database [52].

The size of the sample was limited mainly by data availability on immigrants. After
collecting data on other variables included in our regression equation, we had a balanced
panel, which covered 19 manufacturing sectors in 18 OECD countries over the 2000–2014
period. The descriptive statistics and correlations of the main variables are presented
in Table 2. GVCP varied between 0.657 and 1.531 with a mean of 0.958 and a standard
deviation of 0.125, which suggests the presence of significant variation in the GVC position
across countries. The BD level varied in the 0.527 to 0.968 range, with a mean of 0.911 and
a standard deviation of 0.065. The estimated correlation coefficient between PCGDP and
TRADE, i.e., 0.652, was relatively high. Still, other correlation coefficients were low, which
appears to suggest the absence of significant multicollinearity in our regression model.
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Table 2. Summary statistics.

GVCP BD INST PCGDP POP HC FDI TRADE LOCAL

GVCP 1 −0.084 *** 0.030 ** 0.107 *** −0.088 *** 0.057 *** 0.025 * 0.044 *** −0.047 ***
BD 1 0.171 *** 0.067 *** 0.096 *** 0.317 *** −0.268 *** −0.392 *** 0.062 ***

INST 1 0.598 *** −0.220 *** 0.582 *** 0.208 *** 0.312 *** −0.170 ***
PCGDP 1 −0.163 *** 0.396 *** 0.384 *** 0.652 *** −0.535 ***

POP 1 −0.270 *** −0.185 *** −0.362 *** 0.125 ***
HC 1 −0.153 *** −0.076 *** 0.283 ***
FDI 1 0.673 *** −0.304 ***

TRADE 1 −0.520 ***
LOCAL 1

Obs 5085 5130 5130 5130 5130 3876 5092 5130 5130
Median 0.941 0.924 9.589 46.98 10.90 5.240 3.413 72.22 4.514
Mean 0.958 0.911 8.940 50.16 38.58 5.531 7.031 91.04 4.490

SD 0.125 0.065 2.029 19.61 68.66 1.156 11.59 63.30 0.0690
Min 0.657 0.527 1.446 21.26 0.436 3.230 0.00100 22.15 4.294
Max 1.531 0.968 11.82 112.0 321.5 8.560 86.59 392.8 4.588

Note: ***, **, and * denote significance at the 1%, 5%, and 10%, respectively. PCGDP is measured in thousands of
US dollars. POP is measured in millions, and other variables are in percentages.

4. Empirical Results

Fixed effects estimation results for Equation (1) are reported in Table 3. Estimation
results presented in column 1 of Table 3 showed that the overall effect of immigrant diversity
on the GVC position of destination countries was positive and statistically significant.
This result continued to hold in column 2 of Table 3, where the institutional quality was
introduced as an additional independent variable. The results presented in column 2 also
showed that the institutional quality had a positive and statistically significant effect on the
GVC position of destination countries. This implies that all else being equal, countries with
high institutional quality achieve higher production positions within GVCs. By contrast,
countries with low institutional quality tend to lower production positions within GVCs.

In column 3 of Table 3, the regression model was further extended by including the
interaction of the institutional quality and immigrant diversity as an additional independent
variable. The estimated coefficient of immigrant diversity (i.e., BD) in column 3 was
negative and statistically significant, but the estimated coefficient of the interaction term
on the GVC position was positive and statistically significant. This positive impact of the
interaction term in column 3 of Table 3 showed that the impact of immigrant diversity on
the GVC position depends on the level of the institutional quality of destination countries.

To further investigate the interaction effect of immigrant diversity and the institutional
quality on the GVC position of destination countries, we conducted a simple test to obtain
the conditional slope of the focal predictor, immigrant diversity. As shown in Figure 1, when
the institutional quality was low (i.e., two standard deviations below the mean), immigrant
diversity was negatively associated with GVC position. However, when the institutional
quality was high (i.e., two standard deviations above the mean), immigrant diversity was
positively related to the GVC position. This result re-confirmed our empirical finding that
the impact of immigrant diversity on the GVC position varies with the institutional quality
of destination countries. Specifically, in countries with higher institutional quality, the
capability pool effect of immigrant diversity more than offsets the negative social conflict
effect. Hence, immigrant diversity improves the GVC position of destination countries. By
contrast, in countries with lower institutional quality, the negative social conflict effect is
stronger than the positive capability pool effect. Hence, the overall immigrant diversity
effect on the GVC position is negative. This result is highly consistent with the hypothesis
presented in Section 2.



Sustainability 2022, 14, 2129 8 of 19

Table 3. Fixed effects estimation of Equation (1).

(1) (2) (3)

BD 0.294 *** 0.273 *** −0.508 *
(0.0746) (0.0750) (0.289)

INST 0.0109 *** −0.0592 **
(0.00270) (0.0264)

BD * INST 0.0772 ***
(0.0293)

PCGDP 0.00156 ** 0.000447 0.000728
(0.000775) (0.000722) (0.000733)

POP 0.00422 ** 0.00572 *** 0.00694 ***
(0.00183) (0.00180) (0.00188)

HC 0.00669 ** 0.00537 ** 0.00595 **
(0.00270) (0.00263) (0.00260)

FDI 1.78 × 10−5 3.86 × 10−5 6.19 × 10−5(
6.71 × 10−5 )

(
6.50 × 10−5 )

(
6.85 × 10−5 )

TRADE 0.000391 ** 0.000438 ** 0.000440 **
(0.000179) (0.000174) (0.000172)

LOCAL 0.489 ** 0.383 * 0.340
(0.216) (0.223) (0.223)

Constant −1.733 * −1.323 −0.465
(1.005) (1.029) (1.088)

Country FE YES YES YES
Industry FE YES YES YES

Year FE YES YES YES

Observations 3835 3835 3835
R-squared 0.088 0.100 0.104

Note: ***, **, and * represent the significance levels of 1%, 5%, and 10%, respectively. The values in parentheses
below the estimated coefficients are the corresponding robust standard errors. GVCPirt is the dependent variable.

Sustainability 2022, 14, x FOR PEER REVIEW 8 of 19 
 

 (1.005) (1.029) (1.088) 
Country FE YES YES YES 
Industry FE YES YES YES 

Year FE YES YES YES 
Observations 3835 3835 3835 

R-squared 0.088 0.100 0.104 
Note: ***, **, and * represent the significance levels of 1%, 5%, and 10%, respectively. The values in 
parentheses below the estimated coefficients are the corresponding robust standard errors. 𝐺𝑉𝐶𝑃௜௥௧ is the dependent variable. 

In column 3 of Table 3, the regression model was further extended by including the 
interaction of the institutional quality and immigrant diversity as an additional independ-
ent variable. The estimated coefficient of immigrant diversity (i.e., BD) in column 3 was 
negative and statistically significant, but the estimated coefficient of the interaction term 
on the GVC position was positive and statistically significant. This positive impact of the 
interaction term in column 3 of Table 3 showed that the impact of immigrant diversity on 
the GVC position depends on the level of the institutional quality of destination countries. 

To further investigate the interaction effect of immigrant diversity and the institu-
tional quality on the GVC position of destination countries, we conducted a simple test to 
obtain the conditional slope of the focal predictor, immigrant diversity. As shown in Fig-
ure 1, when the institutional quality was low (i.e., two standard deviations below the 
mean), immigrant diversity was negatively associated with GVC position. However, 
when the institutional quality was high (i.e., two standard deviations above the mean), 
immigrant diversity was positively related to the GVC position. This result re-confirmed 
our empirical finding that the impact of immigrant diversity on the GVC position varies 
with the institutional quality of destination countries. Specifically, in countries with 
higher institutional quality, the capability pool effect of immigrant diversity more than 
offsets the negative social conflict effect. Hence, immigrant diversity improves the GVC 
position of destination countries. By contrast, in countries with lower institutional quality, 
the negative social conflict effect is stronger than the positive capability pool effect. Hence, 
the overall immigrant diversity effect on the GVC position is negative. This result is highly 
consistent with the hypothesis presented in Section 2. 

 
Figure 1. Interaction effect of immigrant diversity and institutional quality. 

G
VC

 P
os

iti
on

Figure 1. Interaction effect of immigrant diversity and institutional quality.

In Table 4, we used the margins command to calculate the predicted value of the GVC
position at each level of the institutional quality, holding immigrant quality at its mean
value. As shown in Table 4, when the institutional quality was low, the marginal effect
of immigrant diversity on the GVC position was negative, but this effect rose with an
increase in the institutional quality. When the institutional quality equaled or exceeded
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7.5, the marginal effects of immigrant diversity on the GVC position became positive. In
other words, other things being equal, as the institutional quality increases, the capability
pool effect of immigrant diversity on the GVC position continues to increase. At the same
time, the social conflict effect of immigrant diversity on GVC position continues to decline.
Eventually, the overall effect changes from negative to positive.

Table 4. The marginal effect of immigrant diversity on the GVC position.

Order Institutional Quality Marginal Effect z p > |z|

1 −15 −1.6660 −2.31 0.021
2 −13.5 −1.5502 −2.28 0.022
3 −12 −1.4344 −2.26 0.024
4 −10.5 −1.3187 −2.23 0.026
5 −9 −1.2029 −2.19 0.028
6 −7.5 −1.0871 −2.15 0.031
7 −6 −0.9713 −2.1 0.035
8 −4.5 −0.8555 −2.05 0.041
9 −3 −0.7397 −1.97 0.049

10 −1.5 −0.6239 −1.88 0.060
11 0 −0.5081 −1.76 0.079
12 1.5 −0.3923 −1.59 0.113
13 3 −0.2766 −1.34 0.179
14 4.5 −0.1608 −0.97 0.331
15 6 −0.0450 −0.35 0.725
16 7.5 0.0708 0.75 0.456
17 9 0.1866 2.49 0.013
18 10.5 0.3024 3.88 0.000
19 12 0.4182 4.1 0.000
20 13.5 0.5340 3.92 0.000
21 15 0.6498 3.72 0.000

Source: Author calculations.

5. Robustness Tests
5.1. Endogeneity Analysis

In this section, we investigate the presence of potential endogeneity in regression Equa-
tion (1), which arises from reverse causality. For example, an increase in a country’s GVC
position may increase the demand for workers with heterogeneous capabilities, which will
encourage policymakers to attract skilled workers from abroad, thus promoting immigrant
diversity. To check this potential endogeneity problem, following related studies [6,53–55],
we used a gravity model to predict the proportion of immigrants in a country’s population.
This allowed us to construct an instrumental variable for immigrant diversity. We used a
gravity model as follows:

Sijt = β0 + β1POP1960i + β2DISijt + β3BORDijt + β4OLANGijt + β5ELANGijt + β6COLijt + χit + ηt + εt (4)

where Sijt is the proportion of immigrants from country j to country i in year t.
The control variables in Equation (4) include population size of destination country

i in 1960 (POP1960i), bilateral distance between countries
(

DISijt
)
, whether the country

pair has a common border
(

BORDijt
)
, whether a country pair has a common official lan-

guage
(
OLANGijt

)
, whether a country pair has a common minority language

(
ELANGijt

)
,

whether a country pair has a common colonial history (COLijt). ηt and χit, respectively, are
year and country-year dummies, and εt is the usual error term. (The data on these variables
were collected from the CEPII database.)

By substituting the predicted proportion of immigrants in Equation (3), we obtained
an instrumental variable for immigrant diversity. The instrumental variable was used in a
two-stage least squares (2SLS) estimation of Equation (1). 2SLS estimation results presented
in Table 5 are qualitatively similar to those presented in Table 3. In column 3 of Table 5,
the effect of immigrant diversity on the GVC position remained negative and statistically
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significant, and the estimated interaction effect was positive, implying that our findings are
not influenced by a potential endogeneity problem. Moreover, all of the Kleibergen-PAAP
F values reported in Table 5 were greater than 10, thus rejecting the null hypothesis of weak
instruments.

Table 5. 2SLS estimation of Equation (1).

(1) (2) (3)

BD 0.499 *** 0.367 *** −0.665
(0.0869) (0.134) (0.432)

INST 0.0205 *** −0.0961 **
(0.00284) (0.0410)

BD * INST 0.128 ***
(0.0451)

PCGDP 0.000995 ** −0.000496 −0.000247
(0.000462) (0.000517) (0.000527)

POP 0.00488 *** 0.00610 *** 0.00835 ***
(0.000836) (0.000853) (0.00111)

HC 0.00374 * 0.00253 0.000839
(0.00207) (0.00206) (0.00205)

FDI 1.95 × 10−5 −3.80 × 10−5 −1.83 × 10−5(
7.72 × 10−5 )

(
7.51 × 10−5 )

(
7.57 × 10−5 )

TRADE 0.000324 *** 0.000469 *** 0.000365 ***(
9.46 × 10−5 ) (0.000106) (0.000105)

LOCAL 0.670 *** 0.137 0.181
(0.127) (0.139) (0.137)

Kleibergen-Paap F 240.925 689.451 232.427
Country FE YES YES YES
Industry FE YES YES YES

Year FE YES YES YES

Observations 3835 3571 3571
R-squared 0.082 0.093 0.098

Note: ***, **, and * represent the significance levels of 1%, 5%, and 10%, respectively. Values in parentheses
underneath the estimated coefficients are the corresponding robust standard errors.

5.2. Sample Self-Selection Bias

Because of the immigration policy orientation of destination countries, immigrants
in our sample may be subject to self-selection bias. To control for possible self-selection
bias in immigrant diversity, we used the migration willingness index proposed by the
Gallup market research report. (The Gallup migration willingness index is based on a
survey of nearly 348,000 adults from 148 countries between 2007 and 2010). The Gallup
migration willingness index reflects the willingness of people to move into or out of a
country so that it can capture the information on the potential net migration of each country
without restrictions on migration [56]. We first regressed immigrant diversity on the Gallup
migration willingness index and recorded the estimated residuals. The estimated residuals
can be interpreted as the degree of immigration restrictions in destination countries. As the
degree of immigration restrictions in a country may change over time, to better control the
self-selection effect of immigrants, we included the interaction of the estimated residuals
and year dummies in Equation (1). Fixed effects estimation results pertaining to the
extended version of Equation (1) are presented in Table 6, where the estimated coefficient
of the interaction of immigrant diversity and institutional quality remained positive and
statistically significant, but the separate effect of immigrant diversity and institutional
quality on the GVC position was statistically insignificant in column (3). Thus, our main
result concerning the moderating effect of the institutional quality on the relationship
between immigrant diversity and GVC position of destination countries was robust to the
self-section bias.
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Table 6. Re-estimation of Equation (1) after accounting for self-selection bias in our sample.

(1) (2) (3)

BD 0.287 *** 0.275 *** −0.311
(0.0767) (0.0762) (0.292)

INST 0.0103 *** −0.0427
(0.00288) (0.0264)

BD * INST 0.0584 **
(0.0293)

PCGDP 0.00138 * 0.000486 0.000743
(0.000758) (0.000686) (0.000689)

POP 0.00338 0.00520 ** 0.00637 ***
(0.00209) (0.00213) (0.00221)

HC 0.00706 *** 0.00564 ** 0.00588 **
(0.00271) (0.00263) (0.00263)

FDI −5.19 × 10−5 −2.37 × 10−5 2.64 × 10−6(
6.46 × 10−5 )

(
6.25 × 10−5 )

(
6.70 × 10−5 )

TRADE 0.000366 ** 0.000425 ** 0.000430 **
(0.000185) (0.000182) (0.000180)

LOCAL 0.454 ** 0.367 0.346
(0.219) (0.224) (0.225)

Constant −1.544 −1.238 −0.650
(1.025) (1.037) (1.116)

Residuals * Year YES YES YES
Country FE YES YES YES
Industry FE YES YES YES

Year FE YES YES YES

Observations 3835 3835 3835
R-squared 0.098 0.109 0.111

Note: ***, **, and * represent the significance levels of 1%, 5%, and 10%, respectively. Values in parentheses
underneath the estimated coefficients are the corresponding robust standard errors.

5.3. Alternative GVC Position Index

In the benchmark regressions shown in Table 3, we calculated a country’s position
within GVCs using the method developed by Wang, Wei, Yu, and Zhu [48]. For a robust-
ness check, we used an alternative measure of the GVC position proposed by Koopman,
Wang, and Wei [57]. The estimation results using the alternative GVC position index are
shown in Table 7, where the estimated effect of immigrant diversity on the GVC position
was significantly related to the level of the institutional quality, and the overall effect of
immigrant diversity on the GVC position was positive. This implies that our main findings
were not influenced by the method used to measure the GVC positions of destination
countries.
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Table 7. Robustness test: Alternative GVC position index.

(1) (2) (3)

BD 1.058 *** 1.035 *** −1.315 ***
(0.112) (0.111) (0.282)

INST 0.00199 −0.171 ***
(0.00121) (0.0193)

BD * INST 0.188 ***
(0.0210)

PCGDP 0.000336 0.000244 0.000936 ***
(0.000294) (0.000298) (0.000283)

POP −0.00148 −0.00142 −0.000348
(0.000944) (0.000925) (0.000856)

HC 0.00249 ** 0.00221 ** −0.000715
(0.000991) (0.00104) (0.000963)

FDI 0.000103 *** 0.000109 *** 0.000119 ***(
2.93 × 10−5 )

(
2.82 × 10−5 )

(
2.40 × 10−5 )

TRADE −0.000872 *** −0.000849 *** −0.000961 ***(
9.36 × 10−5 )

(
9.39 × 10−5 )

(
9.17 × 10−5 )

LOCAL −0.0311 −0.0596 −0.0580
(0.0987) (0.0951) (0.0968)

Constant −0.864 * −0.730 1.383 ***
(0.462) (0.446) (0.507)

Country FE YES YES YES
Industry FE YES YES YES

Year FE YES YES YES

Observations 2641 2641 2641
R-squared 0.306 0.307 0.355

Note: ***, **, and * represent the significance levels of 1%, 5%, and 10%, respectively. The values in parentheses
below the estimated coefficients are the corresponding robust standard errors.

5.4. Alternative Immigrant Diversity Index

The impact of immigrant diversity on the GVC position may vary across the education
levels of immigrant groups. To investigate this issue, immigrants were divided into
three groups: high-skilled, medium-skilled, and low-skilled. The grouping was based
on whether immigrants had completed a college or high school education. Specifically, the
high-skilled group refers to the immigrants with a college education; the medium-skilled
group refers to the immigrants with high school education, and low-skilled immigrants
who had not completed high school education. Fixed effect estimation results across
education levels of immigrant groups are shown in Table 8, where columns 1–2, 3–4, and
5–6, respectively, correspond to high-skilled, medium-skilled, and low-skilled immigrant
groups. The estimated coefficient of immigrant diversity (BD) was positive at the 1%
level of significance in columns 1, 3, and 5, implying that the overall effect of immigrant
diversity on the GVC position is positive and statistically significant across education levels
of immigrant groups. The estimated coefficient of the interaction of immigrant diversity
and institutional quality was positive and statistically significant in columns 2, 4, and 6.
This implies that our main findings were not influenced by the method used to measure
immigrant diversity.
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Table 8. Robustness test: Alternative immigrant diversity index.

(1) (2) (3) (4) (5) (6)

BD 0.402 *** −0.176 0.228 *** −0.285 0.189 *** −0.445 **
(0.0799) (0.293) (0.0476) (0.237) (0.0461) (0.196)

INST 0.00888 *** −0.0466 0.00948 *** −0.0395 * 0.0103 *** −0.0493 ***
(0.00273) (0.0283) (0.00273) (0.0223) (0.00273) (0.0183)

BD * INST 0.0606 * 0.0539 ** 0.0665 ***
(0.0311) (0.0251) (0.0209)

PCGDP 0.000600 0.000709 0.000556 0.000532 0.000648 0.000539
(0.000718) (0.000721) (0.000714) (0.000715) (0.000707) (0.000707)

POP 0.00618 *** 0.00722 *** 0.00571 *** 0.00677 *** 0.00565 *** 0.00727 ***
(0.00180) (0.00186) (0.00177) (0.00182) (0.00178) (0.00190)

HC 0.00272 0.00292 0.00338 0.00350 0.00432 0.00369
(0.00262) (0.00262) (0.00266) (0.00266) (0.00262) (0.00265)

FDI −4.28 × 10−6 9.45 × 10−6 −2.97 × 10−6 1.69 × 10−5 6.66 × 10−6 3.51 × 10−5(
6.21 × 10−5 )

(
6.31 × 10−5 )

(
6.11 × 10−5 )

(
6.29 × 10−5 )

(
6.29 × 10−5 )

(
6.53 × 10−5 )

TRADE 0.000292 * 0.000313 * 0.000300 * 0.000320 * 0.000314 * 0.000312 *
(0.000168) (0.000167) (0.000171) (0.000169) (0.000168) (0.000165)

LOCAL 0.592 *** 0.557 ** 0.542 ** 0.498 ** 0.541 ** 0.462 **
(0.216) (0.218) (0.220) (0.223) (0.231) (0.234)

Constant −2.359 ** −1.704 −1.967 * −1.328 −1.939 * −1.044
(0.999) (1.086) (1.006) (1.095) (1.060) (1.130)

Country FE YES YES YES YES YES YES
Industry FE YES YES YES YES YES YES

Year FE YES YES YES YES YES YES

Observations 3835 3835 3835 3835 3835 3835
R-squared 0.110 0.112 0.112 0.114 0.105 0.111

Note: ***, **, and * represent the significance levels of 1%, 5%, and 10%, respectively. The values in parentheses
below the estimated coefficients are the corresponding robust standard errors.

5.5. Poisson Pseudo Maximum Likelihood Estimation

The benchmark regression results presented in Table 3 were based on FE estimation.
Several empirical studies on international trade use the Poisson pseudo maximum like-
lihood (PPML) estimation technique to solve the problem of zero values in international
trade flows. Because sector-level data on GVC positions include some zeros, Equation
(1) was re-estimated using the PPML technique. The PPML estimation results are shown
in Table 8. The estimated results presented in Table 9 were qualitatively similar to FE
estimation results presented in Table 3. Therefore, it can be argued that our FE estimation
results were robust to the choice of the estimation technique.
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Table 9. Poisson pseudo maximum likelihood (PPML) estimation of Equation (1).

(1) (2) (3)

BD 0.300 *** 0.279 *** −0.519 **
(0.0624) (0.0607) (0.226)

INST 0.0116 *** −0.0599 ***
(0.00154) (0.0198)

BD * INST 0.0788 ***
(0.0217)

PCGDP 0.00167 *** 0.000492 0.000777 *
(0.000427) (0.000433) (0.000441)

POP 0.00422 *** 0.00586 *** 0.00711 ***
(0.000795) (0.000815) (0.000908)

HC 0.00713 *** 0.00571 *** 0.00629 ***
(0.00193) (0.00191) (0.00191)

FDI 1.53 × 10−5 3.70 × 10−5 6.20 × 10−5(
7.80 × 10−5 )

(
7.71 × 10−5 )

(
7.74 × 10−5 )

TRADE 0.000401 *** 0.000453 *** 0.000454 ***(
9.13 × 10−5 )

(
9.09 × 10−5 )

(
9.08 × 10−5 )

LOCAL 0.504 *** 0.394 *** 0.351 ***
(0.111) (0.113) (0.113)

Constant −2.828 *** −2.396 *** −1.523 ***
(0.511) (0.518) (0.571)

Country FE YES YES YES
Industry FE YES YES YES

Year FE YES YES YES

Observations 3835 3835 3835
R-squared 0.0076 0.0076 0.0076

Note: ***, **, and * show significance at the 1%, 5%, and 10% levels, respectively. Values in parentheses underneath
the estimated coefficients are the corresponding robust standard errors.

5.6. Removing Outliers

It is well-known that outliers in a sample can have a significant effect on estimation
results. To investigate whether our findings were affected by the presence of outliers
in our sample, we used two approaches: (a) all dependent variable observations with
residuals greater than two standard deviations (SD) were excluded from the sample; and
(b) the dependent variable observations were winsorized at 1% and 99% levels. Fixed
effects estimation results based on the first approach are shown in columns 1–3 of Table 10,
columns 4–6 show the estimation results based on the second approach. Estimation results
based on both approaches were qualitatively similar to those presented in Table 3. Thus, it
can be argued that our benchmark results were not affected by the presence of outliers in
the sample.
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Table 10. Fixed effects estimation of Equation (1) after removing outliers.

(1) (2) (3) (4) (5) (6)

BD 0.278 *** 0.257 *** −0.637 ** 0.288 *** 0.266 *** −0.572 ***
(0.0738) (0.0739) (0.267) (0.0437) (0.0435) (0.205)

INST 0.0115 *** −0.0686 *** 0.0114 *** −0.0637 ***
(0.00248) (0.0242) (0.00153) (0.0180)

BD * INST 0.0883 *** 0.0828 ***
(0.0270) (0.0198)

PCGDP 0.00142 ** 0.000238 0.000570 0.00140 *** 0.000235 0.000533
(0.000719) (0.000689) (0.000714) (0.000434) (0.000459) (0.000463)

POP 0.00338 * 0.00494 *** 0.00633 *** 0.00363 *** 0.00519 *** 0.00649 ***
(0.00183) (0.00179) (0.00190) (0.000729) (0.000753) (0.000813)

HC 0.00574 ** 0.00430 * 0.00498 * 0.00587 *** 0.00451 *** 0.00514 ***
(0.00262) (0.00256) (0.00254) (0.00171) (0.00171) (0.00171)

FDI 2.23 × 10−5 4.29 × 10−5 6.99 × 10−5 1.06 × 10−5 3.28 × 10−5 5.83 × 10−5(
7.82 × 10−5 )

(
7.62 × 10−5 )

(
7.93 × 10−5 )

(
7.62 × 10−5 )

(
7.56 × 10−5 )

(
7.57 × 10−5 )

TRADE 0.000345 ** 0.000394 ** 0.000395 ** 0.000353 *** 0.000399 *** 0.000400 ***
(0.000169) (0.000164) (0.000162)

(
7.80 × 10−5 )

(
7.76 × 10−5 )

(
7.75 × 10−5 )

LOCAL 0.481 ** 0.371 * 0.322 0.514 *** 0.402 *** 0.356 ***
(0.216) (0.222) (0.221) (0.101) (0.101) (0.101)

Constant −1.669 * −1.241 −0.263 −1.820 *** −1.381 *** −0.463
(1.011) (1.028) (1.079) (0.463) (0.463) (0.511)

Country FE YES YES YES YES YES YES
Industry FE YES YES YES YES YES YES

Year FE YES YES YES YES YES YES

Observations 3658 3658 3658 3758 3758 3758
R-squared 0.083 0.099 0.105 0.081 0.096 0.101

Note: ***, **, and * represent significance at the 1%, 5%, and 10% level, respectively. The values in parentheses
underneath the estimated coefficients are the corresponding robust standard errors. The results presented in
columns 1–3 were based on the sample where all dependent variable values greater than two standard deviations
(SD) were excluded from the sample. The results presented in columns 4–6 were based on the sample where the
dependent variable observations were winsorized at 1% and 99% levels.

6. Further Analysis

The institutional quality index used in this paper included six dimensions. Since
each institutional dimension may play a different role in national governance, we further
investigated whether the impact of the institutional quality on the relationship between
immigrant diversity and GVC position varied significantly across institutional dimensions.
(Using data on 63 countries over the 2005–2015 period, Barbero and Rodriguez-Crespo ex-
amined the effect of the institutional quality on GVC participation. They also distinguished
between forward and backward involvement). Fixed effects estimation results are shown
in Table 11, where columns 1 to 6 correspond to Control of Corruption (CC), Government
Effectiveness (GE), Political Stability and Absence of Violence (PV), Rule of Law (RL),
Regulatory Quality (RQ), and Voice and Accountability (VA), respectively. In Table 11, the
estimated coefficient of the interaction of immigrant diversity and institutional quality was
positive and statistically significant for only three institutional dimensions (GE, PV, and
RQ). This result implies that the GE, PV, and RQ dimensions of the institutional quality play
a relatively more important role in the relationship between immigrant diversity and the
GVC position of destination countries. Specifically, immigrant diversity is more likely to
have a positive effect on the GVC position in destination countries with high government
efficiency, political stability, and regulatory quality. By contrast, immigrant diversity is
more likely to have a negative effect on the GVC position in destination countries with low
government efficiency, political stability, and regulatory quality.
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Table 11. Heterogeneous impact of immigrant diversity across institutional dimensions.

(1) (2) (3) (4) (5) (6)

CC GE PV RL RQ VA

BD 0.186 −0.255 −0.209 0.421 −0.0613 0.231
(0.122) (0.190) (0.228) (0.256) (0.184) (0.221)

INS −0.0223 −0.260 *** −0.204 ** 0.170 −0.137 * −0.0202
(0.0733) (0.0997) (0.0976) (0.157) (0.0739) (0.136)

BD * INS 0.0456 0.297 *** 0.226 ** −0.128 0.188 ** 0.0458
(0.0813) (0.107) (0.103) (0.173) (0.0839) (0.154)

PCGDP 0.00134 * 0.00154 ** 0.00206 *** 0.000800 0.000771 0.00126
(0.000755) (0.000780) (0.000777) (0.000738) (0.000720) (0.000772)

POP 0.00494 *** 0.00622 *** 0.00501 *** 0.00434 ** 0.00529 *** 0.00468 **
(0.00180) (0.00194) (0.00193) (0.00181) (0.00176) (0.00182)

HC 0.00654 ** 0.00541 * 0.00656 ** 0.00213 0.00490 * 0.00575 **
(0.00275) (0.00283) (0.00275) (0.00251) (0.00257) (0.00288)

FDI −6.71 × 10−6 7.20 × 10−5 5.03 × 10−5 2.02 × 10−5 2.85 × 10−5 7.92 × 10−5(
6.63 × 10−5 ) (7.23 × 10−5)

(
6.90 × 10−5 )

(
6.50 × 10−5 )

(
6.67 × 10−5 )

(
6.75 × 10−5 )

TRADE 0.000402 ** 0.000355 ** 0.000389 ** 0.000330 * 0.000556 *** 0.000391 **
(0.000177) (0.000178) (0.000178) (0.000178) (0.000168) (0.000185)

LOCAL 0.417 * 0.430 ** 0.485 ** 0.488 ** 0.410 * 0.439 *
(0.226) (0.215) (0.213) (0.224) (0.219) (0.230)

Constant −1.353 −1.024 −1.300 −1.875 * −1.099 −1.473
(1.072) (0.978) (0.975) (1.124) (1.069) (1.101)

Country FE YES YES YES YES YES YES
Industry FE YES YES YES YES YES YES

Year FE YES YES YES YES YES YES

Observations 3835 3835 3835 3835 3835 3835
R-squared 0.092 0.094 0.092 0.100 0.103 0.089

Note: ***, **, and * represent significance at the 1%, 5%, and 10% levels, respectively. The values in parentheses
underneath the estimated coefficients are the corresponding robust standard errors.

7. Conclusions and Policy Implications

Recent decades have witnessed not only an increase in the scale of global migration
but also the diversity of immigrants in destination countries. At the same time, owing
to rapid globalization, international trade is increasingly being organized within global
value chains (GVCs). Hence, the production position of participating countries within
GVCs has become an important policy issue. A higher position within GVCs involves the
production of higher value-added goods or stages of production of the relevant goods. How
can nations improve their production position within GVCs? While linking immigrant
diversity with production position within GVCs, we paid special attention to the role of the
institutional quality in destination countries.

We argued that immigrant diversity generates two opposite effects on GVC positions
of destination countries. These effects are the capability pool effect and social conflict
effect. The former has a positive impact on GVCs position, while the latter has a negative
impact on GVC positions. Using a sample that covered 19 manufacturing sectors in 18
OECD countries over the 2000–2014 period and employing the fixed effects estimation
technique, we found that the overall effect of immigrant diversity on the GVC position of
destination countries was positive. This implies that the capability pool effect of immigrant
diversity on the GVC position more than offsets the negative social conflict effect. Further
analysis showed that the institutional quality of destination countries affects the impact of
immigrant diversity on production positions within GVCs. Our empirical analysis revealed
that the higher the institutional quality of destination countries, the capability effect was
more likely to be higher than the social conflict effect. Hence, in the destination countries
with higher institutional quality, the effect of immigrant diversity on the GVC position is
positive. By contrast, in destination countries with low institutional quality, the effect of
immigrant diversity on the GVC position is negative.
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Further analysis showed that the moderating effect of the institutional quality on the
relationship between immigrant diversity and the GVC position of destination countries
varied across education levels of immigrants. Specifically, the institutional quality had
a stronger moderating effect on the immigrant diversity-GVC position nexus for immi-
grants with lower education levels. Disaggregated analysis based on six dimensions of
the institutional quality showed that only three dimensions of the institutional quality
(i.e., government efficiency, political stability, and regulatory quality) exerted a statistically
significant effect on the impact of immigrant diversity on the GVC position of destina-
tion countries.

The results presented in this paper have important policy implications for developing
countries. First, to promote the production and trade position within GVCs, developing
countries should not only attract more overseas talent but also pay more attention to their
diversity. Second, to take full advantage of the positive effect of immigrant diversity on the
GVC position, developing countries need to provide a good institutional environment, in
particular, improving the government efficiency, political stability, and regulatory quality.
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