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Abstract

This paper investigates whether inflows of FDI and innovative activities act as a channel
of knowledge spillovers in improving quality of countries’ output. In measuring export
quality, sophistication of a country’s export basket is utilized. Utilizing panel data
of countries for the period 2002—-2015 and applying GMM methodology, the results indicate
that the level of financial development, the quality of human capital and globalization
of a country have a determinant role on the relation between knowledge spillover channels
and the quality of exports. Patent applications generally positively affect sophistication
of exports. FDI serves as a channel for knowledge spillovers to benefit the sophistication
level of exports only for developed, more educated, financially developed and globalized
countries.
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1. Introduction

With globalization and the revolutionary developments in information technologies,
the knowledge capital has become an important factor for triggering economic develop-
ment. Countries with higher knowledge accumulation have the ability to produce more
specialized and qualified products using advanced technologies. Accordingly, in the last
two decades the world has witnessed an increasing interest in the exchange and diffusion
of knowledge among countries, namely knowledge spillovers.
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Among the channels creating knowledge spillovers, foreign direct investment (FDI)
has received a special attention in the relevant literature (Liu, 2008; Newman ef al., 2015).
By means of FDI, multinational firms bring expertise, management skills and financial
resources to domestic firms and provide access to frontier technologies (Findlay, 1978).
On the other hand, the relevant literature highlights the importance of innovation activities
in increasing knowledge spillovers (Coe and Helpman, 1995; Jaffe and Trajtenberg,
1999; Fracasso and Marzetti, 2015). Through inputs and outputs of innovation (such as
R&D, patents, product innovation, etc.), knowledge capital can be generated (Zhu and
Fu, 2013), both increasing existing knowledge stock and yielding knowledge diversity.
Besides, the presence of FDI may further generate stronger R&D spillovers and an increase
in patent applications. In fact, as Fajgelbaum et al. (2015) claim, the home market can be
a determinant of comparative advantage in producing certain types of products which,
in conjunction with a non-homothetic structure of demand (e.g., Jaimovich and Merella,
2012), would induce multinational firms to produce the most successful goods among those
products in the location where comparative advantage exists. This provides scope for FDI
and hence higher R&D investment and patent applications.

A noticeable body of literature focuses on knowledge spillover gains from FDI and
innovation in economic performance of host countries in terms of growth or productivity
(Borensztein et al., 1998; Liu, 2008; Liang, 2017). The evidence of FDI on knowledge
spillovers is mixed, presenting negative and insignificant effects due to the competition effect
on domestic firms (see, e.g., Haddad and Harrison 1993; Liu, 2008) along with positive effects
(see Chuang and Lin, 1999; Lee, 2006) due to transfer of advanced technologies. On the other
hand, the impact of innovation is generally found to be positive (Jaffe and Trajtenberg, 1999;
Meo and Usmani, 2014). Thus far, limited effort has been spent on how FDI and innovation
affect the exporting activity of countries. This is contrary to the fact that interacting with
multinationals and investing into innovation may affect the export performance of countries
by contributing to capital savings, increasing production capacity of the domestic country
and bringing about technology diffusion and managerial know-how so that countries export
more to existing foreign markets, enter new export markets, start to export new products and
export better-quality products. Among several export performance indicators, there exists
an even more limited number of studies providing evidence on the role of FDI and innovation
in increasing countries’ export quality. Motivated by these facts, the purpose of this study is
to empirically investigate whether FDI and patent applications act as a channel of knowledge
spillovers in improving the quality of exports in host countries'.

1 Changes in demand (supply) patterns as the importer’s (exporter’s) GDP rises affect export quality
due to non-homothetic preferences. There exists an important body of literature focusing on the effects
of foreign market GDP patterns on determining the quality of exports (see Picard and Tampieri, 2016).
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We specifically test whether FDI and patent applications increase sophistication of ex-
port baskets of host economies. Quality of exports is proxied by sophistication of export
baskets as this index reflects the idea that some products need more expertise and capa-
bilities than others so that they are more sophisticated (Hausmann ez al., 2007; Hidalgo and
Hausmann, 2009)?. Countries with higher capabilities and expertise specialize in sophis-
ticated goods and these capabilities cannot be defined a priori, but can be inferred from
the network of countries and the products they export (Hausmann et al., 2007; Hidalgo et al.,
2007, Hidalgo and Hausmann, 2009; Hausmann et al., 2014). Recent literature has shown
that an increase in the “sophistication” of a country’s export basket is found to be a key
component of economic growth (Minondo, 2010; Jarreau and Poncet, 2012).

Such an analysis contributes to the limited literature on the impact of knowledge
spillovers from FDI and innovation activities on countries’ export quality in many ways.
With regards to the FDI-export quality literature, very few studies focus on export
sophistication. Among them, Xu and Lu (2009) is one of the exceptions analysing
the effect of FDI on export sophistication. However, in contrast with our study — which
examines a panel of countries — they focus on China’s manufacturing industries. Similar
to our approach, Iwamoto and Nabeshima (2012) and Zhu and Fu (2013) investigate
the impact of FDI on export sophistication of host countries utilizing a dynamic panel
data model. We differ from these studies by controlling for other potential knowledge
spillover channels such as innovative activities. In particular, unlike the relevant literature,
our study is the first to measure the impact of FDI and patent applications within the same
model. In terms of patents-export quality literature, there exist studies analysing the role
of R&D spillovers (Leon-Ledesma, 2005; Zhu and Fu, 2013; Yu and Hu, 2015) and
patent applications (Blind and Jungmittag, 2006; Ivus, 2010) on export quality. However,
these studies either utilize R&D as an innovation indicator (Leon-Ledesma, 2005; Zhu
and Fu, 2013; Yu and Hu, 2015) or export intensity (Leon-Ledesma, 2005; Blind and
Jungmittag, 2006) or technology of exports (Ivus, 2010) as an export performance
indicator. To the best of our knowledge, this study is the first to analyse the impact
of patent applications on export sophistication of countries. Finally, with a novel
approach we contribute by analysing the role of absorptive capacity of host countries
in terms of financial development, human capital and globalization level in governing
this relationship.

The direction and magnitude of the impact of knowledge spillovers on exporting
activity of host countries may depend on their absorptive capacity (Cohen and Levinthal,

2 There exist others measures of export quality such as higher and lower-quality exports under vertical
and horizontal differentiation (for details, see Picard and Tampieri, 2016; Jaimovich and Merella, 2015)
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1990; Liang, 2017). Thus, we further investigate whether countries’ education, financial
development and globalization levels have a determinant role on the relationship between
knowledge spillover channels and sophistication of exports. To do so, we construct
a rich panel data set with 113 countries, which comprise both developed and developing
countries for the period 2002-2015. To control for potential endogeneity between
knowledge spillover channels and export sophistication and govern the dynamic nature
of the problem, we utilize the Generalized Method of Moments (GMM) dynamic
panel estimator developed by Arellano and Bond (1991). The GMM is an appropriate
methodology when there are high correlations between main independent and dependent
variables (Iwamoto and Nabeshima, 2012; Leitao, 2012; Zhu and Fu, 2013).

We conceptualize that the higher the absorptive capacity of a country the more
it can benefit from knowledge spillovers. First, we question whether there are any
systematic differences in the impact of spillovers on sophistication of exports between
developed and developing countries. The impact of FDI and patent applications is
expected to be smaller in developing countries with respect to developed ones due
to “threshold externalities”. In addition, developing countries have to reach a certain
level of education, technology and infrastructure before taking advantage of foreign
investments (OECD, 2001).

Next, we investigate whether the relationship between FDI, patents and sophis-
tication differs with respect to countries’ financial development level. Previous studies
reveal that the influence of FDI on countries with well-developed financial markets is
positively significant; otherwise, it is unclear (see, e.g., Hermes and Lensink, 2003;
Alfaro et al., 2010). Financial development enhances the role of FDI and patents
in spurring technological progress and sophistication of exports. Via financial develop-
ment, countries’ absorptive capacity increases as they reduce the costs of finding financial
resources, ease access to finance (Rajan and Zingales, 1998) and promote accumulation
of capital by reducing moral hazard and adverse selection. Financial development also
facilitates accumulation of new ideas (Ang, 2011). Furthermore, financial development
is empirically shown to be one of the determinants of export sophistication (Huang and
Chen, 2014; Yu and Hu, 2015).

Besides, we examine the role of countries’ educational level on the relevant
relation-ships. The benefits of advanced technological knowledge can only be realized
after a certain level of educational attainment (Borensztein et al., 1998). Put differently,
without educated human capital, new advanced knowledge owing to FDI and patent
applications cannot be used to produce sophisticated products. Furthermore, a small
number of studies reveal the positive impact of education on export sophistication
(Anand et al., 2012; Zhu and Fu, 2013).
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Finally, we also hypothesize that knowledge spillovers stemming from FDI or pa-
tent applications can improve quality of exports more in globalized countries than the others.
With globalization, integration of societies and economies facilitates the stream of knowledge
and technological diffusion across national borders (Grossman and Helpman, 2015). Thus,
further knowledge accumulated due to FDI and patent applications can encourage inventing
sophisticated products and improving existing products by increasing efficiency in economic
activities. Also, globalization is closely related to growth of international trade in goods
and services and growth of foreign direct investment (Chang et al., 2010; Leitao, 2012).
At the same time, globalization can further stimulate innovation by leveraging economies
of scale. The ability to benefit from prices on integrated markets can be cost-effective
for innovations (Grossman and Helpman, 2015). In these respects, globalization also seems
to be related to the number of patent applications, as likely is FDI.

2. Data and Methodology

The aim of'this paper is to investigate the impact of knowledge spillovers on quality of export
baskets. For this reason, the value of sophistication of exports is chosen to proxy the quality
of exports. In our model, we use the sophistication index as our dependent variable. This
index reflects the idea that some products need more expertise and capabilities than others
so that they are more sophisticated (Hausmann et al., 2007; Hidalgo and Hausmann,
2009). Countries with higher capabilities and expertise specialize in sophisticated goods
and these capabilities cannot be defined a priori, but can be inferred from the network
of countries and the products they export. More formally, to define this sophistication
index, Hausmann ef al. (2007) first measure the sophistication level of each product with
an index called PRODY. Specifically, when m is the index of countries and # is the index
of goods, the total export of the country m (X)) can be written as:

X, =2 M
The productivity level related to the product s, PRODY , is represented as:
/X
PRODY, =Y (. / X, ) )

~Sm(x, /X,) "

where Y is the per-capita GDP of the country m. Here, x, /X shows the value-share
of goods in the country’s export basket. Also, £ (x

my " ms

/X ) sums up the value share of all
exporting countries. Therefore, PRODY  indicates “a weighted average per capita GDP,
where the weights correspond to the Revealed Comparative Advantage (RCA) of each
country in the good s ”.
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Also, the productivity level related to the country c’s export basket, EXPY, ie.,
the sophistication level of exports of countries, is described by

X

c

xL‘I‘l
EXPY. =z[ JPRODYn. 3)

EXPY_ is “the weighted average of the PRODY, for that country, where the weights are
simply the value shares of the products in the country’s total exports” (Hausmann, 2007).

In our analysis, FDI and patent applications are the key knowledge spillover variables.
In addition, to control for other factors that contribute to quality of exports, our estimation
model comprises a set of conditioning variables such as GDP, savings and population.
Additional control variables such as GDP deflator, regulatory quality and political stability
indicators are added for robustness checks.

Besides, we investigate whether the impact of knowledge spillovers differentiates
with respect to host countries’ financial development, education and globalization levels.
We proxy countries’ financial development level with “domestic credit to private sector”,
education level with “enrolment in tertiary education”, and globalization level with
“the KOF Index of Globalization”. To create different threshold levels, we use mean
values of our proxies in a certain year. Using these thresholds, we create three dummy
variables for financial development, education and globalization levels respectively.
The relevant dummies are equal to 1 when the actual value of the variable is higher than
its mean (or median) in a certain year, and 0 otherwise. In other words, these dummies
take 1 if a country is more financially developed (or educated, or globalized) with respect
to others and 0 otherwise.

To examine the regarding relationship, we draw a panel data set of 113 countries,
which includes both developed and developing countries classified by the United Nations
(UN), for the period 2002-2015. The following table presents the list of variables used
in the analysis.
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Table 1: List of variables

Dependent Variable

Variable Name

Description

Source

Sophex

Logarithm of Export Sophistication

World Bank: The World Integrated Trade
Solutions Database (WITS)

Knowledge Spillover Variables

Variable Name

Description

Source

Patent

Logarithm of Number of Patent
Application (per million people)

FDI

Logarithm of the ratio of FDI to GDP

World Bank: World Development
Indicators

Conditioning Variables

Set

Variable Name

Description

Source

World Bank: The World Integrated Trade

GDP Logarithm of GDP Per Capita Solutions Database (WITS)
Law Rule of Law Index
Regulatory Regulatory Quality Index Y:Zirlgtiar?k: The Worldwide Governance
Stability Political Stability Index
Savin Logarithm of Ratio of Gross Saving
9 to GDP World Bank: World Development
Indicators
Population Logarithm of Population
. Domestic Credit to Private Sector (%
Credit of GDP)
World Bank: Global Financial
Liquid Liquid liabilities to GDP (%) Development Database (GFDD)
. Private credit by deposit money
Private banks to GDP (%)
Tertiar Enrolment in tertiary education UIS (UNESCO Institute for Statistics):
y (number) (per people) World Education Indicators
Secondary School Gross Enrolment UIS (UNESCO Institute for Statistics):
Secondary

Ratio % of Relevant Age Group

World Education Indicators

Globalization

Globalization Index

KOF Swiss Economic Institute

EconGlob

Economic Globalization Index

KOF Swiss Economic Institute

Source: Prepared by authors.
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As the relationship between knowledge spillovers and exports is dynamic in nature,
we apply a dynamic specification’. Accordingly, the estimation equation involving the lag
of the dependent variable is expressed as:

Y, =Y, + X, +U,, @)

i1
Uil =M tu, .

where Y, is the sophistication of export in the country 7 and the year ¢, X.” is a vector
of knowledge spillover indicators and conditioning variables and U, is an i.i.d. error term.
Equation (1) represents a standard dynamic panel data specification. In such a specification,
the presence of the lagged values of the dependent variable among the explanatory
variables requires careful selection of the estimation methodology. Since the dependent
variable is associated with the error term “U,” containing individual effects “x” and Y, |
is also associated with error terms, the standard predictors as in ordinary least-squares
(OLS) methodology give inconsistent and biased results. Also, country-specific effects
cause the OLS estimator to be biased. In this case, the assumption of uncorrelated error
terms and explanatory variables becomes invalid. A fixed-effects estimator which removes
country-specific effects cannot be used as an alternative since the inclusion of a lagged
dependent variable will still create a bias. In order to prevent this, Generalized Method
of Moments (GMM) estimators are often used (Bond, 2002). We use Arellano and Bond’s
(1991) difference GMM estimator. The Arellano-Bond GMM estimator is designed
for panels with short time series, models with dynamic processes and non-exogenous state
of variables (Roodman, 2006). Under these conditions, the GMM estimator is the most
appropriate method for the analysis in question.

The consistency of the GMM estimator depends on two basic tests. The first is
the Arellano-Bond test (AB test), which tests for serial correlation in first-differenced
errors. GMM estimator does not allow any autocorrelation in the idiosyncratic errors.
The second is the Sargan (1958) J-test, which tests for over-identifying restrictions.

3. Estimation Results

To begin with, the link between export sophistication and knowledge spillover variables
in terms of patents and FDI is investigated in Equation (4) as follows:

Sophex,, = a + Sophex, ,_, + B Patent, ,_, + B, FDI,

it-1

+B,FDI,,_, +5Controls + ¢, (5)

where the subscript i denotes countries and ¢ represents years. As mentioned in the data
section, the dependent variable measures the logarithm of the export sophistication index

3 Besides, “the inclusion of the lagged dependent variable is merited by the fact that its introduction
can also serve as a proxy for the unobserved serially correlated state variables” (Kosteve, 2005).
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of the country i at the time ¢. To avoid endogeneity and to observe the impact of time
delays in creation of spillovers, we use lags of knowledge spillover variables. Knowledge
is accumulated in the course of time; hence, spillover effects on exports may take
time. In the literature, there is no consensus on how to decide the optimal lag selection
in the context of knowledge spillovers. Although there is little theoretical guidance
relating to the appropriate time period for absorption of new ideas, two-year lagged FDI
(Zhang, cited in Zhang and Qingsong 2019) or five-year lagged FDI (Kemeny, 2010;
Iwamoto and Nabeshima, 2012) are generally used. However, a fairly new study shows
that the appropriate time lag of FDI spillover changes (see Zhang and Qingsong, 2019).
Moreover, in terms of patent applications, a one-year lag is often used (Chang et al.,
2010). In order to estimate a valid model, we use the first and second lags of the FDI
indicator and the first lag of the patent variable, respectively.

To measure the effects of FDI and patent applications on sophistication level
of countries’ exports, we first run the regressions on the whole sample. In Table 2, the first
column indicates the results where a patent is used as the only knowledge spillover variable,
while Column 2 shows the relevant results for FDI. Column 3 presents the results where
both patent applications and FDI are used together as knowledge spillover variables. As seen
from the table, patent applications are found to have a positively significant effect on export
sophistication and this result does not change even after controlling for FDI. However,
FDI does not seem to have any significant effect on export sophistication. The negative
competition effects of FDI may balance out the productivity and knowledge benefits when
countries are taken as a whole. To summarize, our results suggest that patent applications
which may create knowledge spillovers positively impact on the export sophistication
of countries. However, FDI may not bring about any improvements in export sophistication.

Now, we attest whether the impacts of FDI and patent applications vary with respect
to countries’ development level. Particularly, we question whether there are any systematic
differences in the impact of FDI and patents on sophistication of exports between developed
and developing countries. Since we are interested in studying cross-country variations
in the efficiency of knowledge spillovers, we divide our sample into sub-samples of developed
and developing countries. In order to investigate this question, the benchmarking regression
is run separately for the two sub-samples. The results of these estimations are reported
in Table 2, where Column 4 indicates the results for developed countries, while Column 5
shows the estimation outcomes for developing countries. The results indicate that patent
applications positively impact on export sophistication in both developed and developing
countries. Unlike patents, the impact of FDI varies among countries. The coefficient
of FDI is positively significant for developed countries, whereas it is negatively significant
for developing ones. These results suggest that FDI serves as a channel for knowledge
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spillovers to benefit the sophistication level of exports only for developed countries, as
mentioned in OECD (2001). This paradoxical result can be attributed to the worse investment
climate conditions and government policies in developing countries.

Table 2: GMM estimates on sophistication of exports for all, developed and
developing countries

(1) (2) (3) (4) (5)
All All All Developed Developing
—0.1230** -0.1610 —-0.0928 0.4470%** —-0.0224
L.Sophex
(0.0565) (0.2010) (0.0698) (0.1190) (0.1180)
L.GDP —-0.0375 0.0750 -0.0370 0.0140 —0.0665
’ (0.0267) (0.0486) (0.0269) (0.0139) (0.0650)
0.0270%* 0.0299%* 0.0091* 0.0287*
L.Patent -
(0.0119) (0.0118) (0.0051) (0.0147)
L.FDI _ 0.00054 —0.0024 0.0014 —-0.0118
) (0.0035) (0.0038) (0.0009) (0.0098)
L2.FDI _ —0.0049 -0.0043 0.0032%* -0.0215*
) (0.0039) (0.0036) (0.0013) (0.0118)
Law 0.0525*% 0.0327 0.0387 0.0121 0.0354
(0.0307) (0.0337) (0.0438) (0.0234) (0.0533)
. 0.1960 0.0590 0.1720 —0.2150** 0.3420*
Population
(0.1520) (0.107) (0.1550) (0.1020) (0.1900)
Savin 0.0204 0.0318* 0.0183 0.0155** 0.0285
9 (0.0136) (0.0189) (0.0139) (0.0070) (0.0245)
7.8810%** 9.4660*** 7.9840%** 8.7640%** 4.4860
Constant
(2.8480) (2.9480) (2.9820) (1.3890) (3.3860)
Observations 828 905 679 276 326
Number of id 88 105 86 32 44

Note: Robust standard errors are in brackets. ***, ** and * indicate statistical significance at the 1%, 5%
and 10% level, respectively.

Source: Authors’ calculations. Motivated by the idea that countries’ absorptive capacities for new
knowledge affect the impact of knowledge spillovers (Cohen and Levinthal, 1990; Liang, 2017), we in-
vestigate whether the relationship between FDI, patents and sophistication of exports differs with re-
spect to countries’ financial development, education and globalization levels. To do so, we create three
different threshold levels with respect to the average of each indicator of absorptive capacity and create
sub-samples of countries accordingly. We consider countries above these thresholds to be more deve-
loped than those below. Then we re-estimate the benchmarking regressions for the groups of more de-
veloped and less developed countries in terms of finance, education and globalization. The results are
presented in Table 3.
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First, to proxy a country’s financial development level, we utilize “credit to private
sector as a percentage of GDP” indicator and divide our sample into two sub-groups: “more
financially developed” versus “less financially developed” countries. In Table 3, the first two
columns represent the output of the relevant estimations. The coefficient of patents continues
to be positively significant for all countries, yet the signs of the coefficient of FDI vary
according to the financial development level. In more financially developed countries, FDI is
found to contribute to export sophistication, whereas in less financially developed countries
it does not appear to contribute at all. The results may indicate that positive spillovers from
FDI arise when the country has developed financial markets. We also conduct two alternative
models to control for the robustness of the estimations where we utilize two different financial
development indicators: “liquid liabilities” and “private credit by deposit money banks”. All
of these models yield similar outcomes. Table 4 presents the estimated results. The impact
of FDI and patents on export sophistication is robust across other financial development
indicators.

Next, following Borensztein et al. (1998), we investigate the role of education
on the association between knowledge spillover channels and export sophistication. We divide
our sample into more educated and less-educated countries using the number of tertiary
school enrolment as an indicator of human capital level. The countries above the average level
of tertiary education for a given year are considered to be more educated, while the countries
below are considered to be less educated. In Table 3, the fourth and fifth columns present
the estimated results for countries with higher and lower education levels, respectively.
Contrary to the previous results, the coefficients of patents are positively significant only
for more educated countries. In other words, in countries with lower educational attainment,
an increase in the number of patents may not bring any improvements in sophistication level
of exports. This result may stem from the following observation that the number of patents
shows that the potential inventions in a country and new inventions lead to the emergence
of new knowledge. However, due to the low levels of human capital, new knowledge
may not be used efficiently to promote the quality of exports in terms of sophistication.
Similarly, the impact of FDI on export sophistication depends on countries’ education
level. It is obviously seen that the coefficient of FDI is positive and statistically significant
only for more educated countries. As mentioned before, in the absence of educated human
capital, new advanced knowledge sourced by FDI cannot be used to produce sophisticated
products and export them. To control for the robustness of the estimation results, we conduct
an alternative model using a different education level indicator: “secondary school gross
enrolment ratio”. Patent applications are positive and statistically significant for both groups.
However, the coefficients of FDI become insignificant in some of the estimations. This may
stem from the observation that secondary school enrolment is more common than tertiary
school enrolment.

226 Prague Economic Papers, 2021, 30 (2), 216-244, https://doi.org/10.18267/j.pep.755



Table 3: GMM estimates on sophistication of exports according to absorptive capacity
of countries in terms of countries’ financial development, education and globalization

level
(1) (2) (3) (4) (5) (6)
Fi Mor.e" Fi Less n More Less More Less
inancially | rinancia’ly | gducated | Educated | Globalized | Globalized
Developed | Developed
0.3250* —-0.0803 0.4340%** -0.1190 0.2800%** —0.0569
L.Sophex
(0.1680) (0.1200) (0.0794) (0.0886) (0.1040) (0.1250)
L.GDP —-0.0141 —0.0427 —-0.0172 —-0.1100 —0.0180 —0.0639
: (0.0219) (0.0352) (0.0143) (0.0673) (0.0246) (0.0577)
0.0252%** 0.0295%** 0.0120** 0.0253 0.0121** 0.0277%**
L.Patent
(0.0105) (0.0102) (0.0050) (0.0169) (0.0062) (0.0131)
LEDI 0.0014 —-0.0096 0.0016** —-0.0049 0.0014 -0.0156
’ (0.0011) (0.0092) (0.0008) (0.0087) (0.0010) (0.0123)
L2.FDI 0.0032%* | —-0.0188** 0.0038***| —-0.0214* 0.0030%* | —0.0344%*
) (0.0016) (0.0095) (0.0014) (0.0126) (0.0015) (0.0134)
L 0.0452%* 0.0369 0.0312 0.0186 0.0341 0.0513
aw
(0.0217) (0.0709) (0.0195) (0.1280) (0.0235) (0.0652)
0.1510* 0.1660 —0.0489 0.3740 0.0929 0.4030
Population
(0.0777) (0.2980) (0.0800) (0.4630) (0.0957) (0.2680)
Savi 0.0164** 0.0295 0.0110%*** 0.0482 0.0146** 0.0329
avin
9 (0.0072) (0.0282) (0.0039) (0.0363) (0.0065) (0.0277)
4.0530%* 79150 6.4440%** 5.0600 5.6250%** 3.7000
Constant
(1.8010) (5.8380) (1.3870) (8.6200) (1.0370) (5.1460)
Observations 313 357 332 189 384 262
Number of id 42 53 50 35 50 41

Note: Robust standard errors are in brackets. ***, ** and * indicate statistical significance at the 1%, 5%
and 10% level, respectively.

Source: Authors’ calculations.
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Table 4: GMM estimates on sophistication for sub-samples by financial development
level with alternative indicators

(1 (2) (3) (4) (5) (6)
Alt ti
. ern;-: e P, Private credit by Domestic Credit
Financial Liquid liabilities . R
development to GDP (%) deposit money banks to Private Sector
- to GDP (%) (% of GDP)
indicators
More Less More Less More Less
Financially | Financially | Financially | Financially | Financially | Financially
Developed | Developed | Developed | Developed | Developed | Developed
0.315* —0.0662 0.325* —0.0803 0.209 —0.0795
L.Sophex
(0.169) (0.104) (0.168) (0.120) (0.170) (0.122)
0.00110 —0.0308 -0.0141 —-0.0427 -0.0117 —0.0609
L.GDP
(0.0286) (0.0311) (0.0219) (0.0352) (0.0224) (0.0398)
0.0247%* 0.0254*** | 0.0252%* 0.0295%** | 0.0320%** |  0.0287***
L.Patent
(0.0123) (0.00916) (0.0105) (0.0102) (0.0109) (0.0104)
0.00149 —-0.00844 0.00143 —0.00964 0.000760 —0.00962
L.FDI
(0.00108) (0.00714) (0.00112) (0.00924) (0.00103) (0.00967)
0.00356** | —0.0167** 0.00321**| -0.0188** 0.00283* -0.0190*%
L2.FDI
(0.00163) (0.00825) (0.00157) (0.00945) (0.00158) (0.00979)
0.0204 0.0474 0.0452** 0.0369 0.0470** 0.0391
Law
(0.0199) (0.0583) (0.0217) (0.0709) (0.0229) (0.0681)
0.172* 0.141 0.151* 0.166 0.147* 0.236
Population
(0.0957) (0.252) (0.0777) (0.298) (0.0891) (0.283)
Savi 0.0238*** 0.0220 0.0164** 0.0295 0.0158** 0.0301
avin
9 (0.00449) (0.0214) (0.00719) (0.0282) (0.00619) (0.0285)
3.627%* 8.159* 4.053** 7915 5.235%%* 6.886
Constant
(1.801) (4.876) (1.801) (5.838) (1.938) (5.598)
Observations 313 357 336 332 346 333
Number of id 42 53 47 53 47 52

Note: Robust standard errors are in brackets. ***, ** and * indicate statistical significance at the 1%,
5% and 10% level, respectively.

Source: Authors’ calculations.
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We further investigate the impact of countries’ globalization level on the relationship be-
tween knowledge spillover variables and export sophistication. For countries’ globaliza-
tion level, we use the KOF Index of Globalization, which reflects countries’ globalization
in terms of economic, social and political globalization (Potrafke, 2015). In order to meas-
ure the effect of globalization, we divide countries into two groups. The countries above
the mean of the globalization level of a given year are considered to be more globalized,
whereas the countries below the mean are considered to be less globalized. In Table 3,
the last two columns show the results according to countries’ globalization level. The es-
timation results indicate that the impact of patents continues to be positively significant.
Note that the coefficient of the patents variable in the less globalized countries is found
to be larger than in the globalized economies. This result can be attributed to the fact that
innovations are one of the main determinants of sophistication in less globalized countries.
Moreover, the findings show that globalization level is a key factor for the impact of FDI
in host countries. In the more globalized countries, FDI has a positively significant impact
on the level of sophistication of exports; however, in the less globalized countries this
impact turns negative. In line with the studies of Chang ef al. (2010) and Leitao (2012),
our results reveal that globalization is closely related to trade and FDI. Besides, utilizing
the “economic globalization index” as a different globalization level indicator, we esti-
mate an alternative model controlling for the robustness of the estimated results. The re-
sults are found to be robust across different indicators of globalization level (see Table 5,
Columns 5, 6, 7 and 8).
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Table 5: GMM estimates on sophistication of exports for sub-samples by countries’
education and globalization levelwith alternative indicators

Alternative
L . . Secondary School .
indicators Enrolment in tertiary i Economic
. N Gross Enrolment Globalization N
for education | education (number) . Globalization
N . Ratio % of Relevant Index
and globali- (per population) Index
. Age Group
zation
(1) (2) (3) (4) (5) (6) (7) (8)
More Less More Less More Less More Less
Educated | Educated | Educated | Educated |Globalized |Globalized |Globalized|Globalized
0.434%** —-0.119 0.254* —-0.152 0.280%** —-0.0569 0.172 -0.0176
L.Sophex
(0.0794) (0.0886) (0.130) (0.162) (0.104) (0.125) (0.106) (0.135)
-0.0172 -0.110 —-0.0314 0.0557 —-0.0180 —-0.0639 —-0.0159 —-0.0651
L.GDP
(0.0143) (0.0673) (0.0203) (0.115) (0.0246) (0.0577) (0.0215) (0.0614)
0.0120** 0.0253 0.0156*** | 0.0410* 0.0121** 0.0277** |  0.0180** | 0.0251*
L.Patent
(0.00496) (0.0169) (0.00506) (0.0235) (0.00617) (0.0131) (0.00807) (0.0146)
0.00163** | —0.00493 | 0.000472 | —0.00793 0.00142 —0.0156 0.000671 —0.0112
L.FDI
(0.000825) | (0.00867) | (0.000991) | (0.0109) (0.00101) (0.0123) (0.00102) (0.0109)
0.00380*** —0.0214* | 0.00287* | -0.0186 | 0.00300**| —0.0344** | 0.00291* | —0.0297**
L2.FDI
(0.00137) (0.0126) (0.00151) (0.0125) (0.00146) (0.0134) (0.00155) (0.0124)
L 0.0312 0.0186 0.0377* 0.0217 0.0341 0.0513 0.00857 0.0367
aw
(0.0195) (0.128) (0.0221) (0.0887) (0.0235) (0.0652) (0.0270) (0.0671)
—-0.0489 0.374 —-0.0110 -0.832 0.0929 0.403 0.0900 0.307
Population
(0.0800) (0.463) (0.122) (0.582) (0.0957) (0.268) (0.109) (0.283)
0.0110%*** 0.0482 0.00564 0.0686 0.0146** 0.0329 0.0115* 0.0396
Saving
(0.00387) (0.0363) (0.00417) (0.0530) (0.00650) (0.0277) (0.00626) (0.0321)
6.444%*** 5.060 7.731%%* 25.17** 5.625%** 3.700 6.746%** 4.861
Constant
(1.387) (8.620) (2.025) (11.61) (1.037) (5.146) (1.663) (5.766)
Observations 332 189 427 137 384 262 373 273
Number of id 50 35 58 29 50 41 52 43

Note: Robust standard errors are in brackets. ***, ** and * indicate statistical significance at the 1%, 5%
and 10% level, respectively.

Source: Authors’ calculations.
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As a robustness check, we re-run all the regressions by adding additional control
variables such as GDP deflator, regulatory quality and political stability indicators.
The estimated results from Tables 6-10 in the Appendix confirm the robustness of our
initial results. Moreover, to further examine the robustness of the estimations according
to different threshold levels, we repeated the same exercises with new threshold levels
determined by median values. These results are also robust to the new threshold levels
determined by the median values of financial development, educational development
and globalization level in a certain year. The results from the estimations are presented
in Tables 11 12 and 13 in the Appendix.

Finally, we would like to note that in all of our regressions, patents seem to have
greater and more significant effect than FDI. This may indicate that intra-national spillovers
seem to be more important than international spillovers.

4. Conclusion

This paper aims to explore the impact of knowledge spillovers due to FDI and patent
applications on countries’ quality of exports. Following the seminal works of Hausmann
et al. (2007) and Lall et al. (2006), we proxy quality of exports using the export sophis-
tication index. To examine the respective relationship, we conduct a panel data set of 113
countries that includes both developed and developing countries between 2002 and 2015.
The GMM dynamic panel estimator developed by Arellano and Bond (1991) is utilized
in the estimations, which permits us to control for potential endogeneity between the main
dependent variable and the independent variables.

The results suggest that knowledge spillovers due to FDI and patents contribute
to sophistication of exports only when sufficient absorptive capacity is available in the host
country. The main findings in this paper show that patents seem to be a more influential
channel than FDI in terms of contributing to the level of export sophistication. Specifically,
patents can increase sophistication of exports for all countries; however, FDI can serve
as a channel for knowledge spillovers to benefit the sophistication level of exports only
for developed countries. This paradoxical result may be attributed to the worse investment
climate and government policies in developing countries. As reported in OECD (2001),
the impact of FDI would be smaller in developing countries due to “threshold externalities”
and developing countries must have reached a certain level of education, technology and
infrastructure before taking advantage of foreign assets.

Indeed, the results suggest that countries’ level of financial development can affect
the gains from FDIs in terms of exporting more sophisticated goods. While FDI in finan-
cially more developed countries increases export sophistication, it is not sufficient
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to improve the sophistication level for less financially developed countries. Notably,
the education level also seems to be an important criterion in determining the impact
of knowledge spillovers due to FDI. In societies where tertiary education levels are higher,
it is more likely that both innovations and FDI increase export sophistication; however,
there is no evidence of an impact for countries with lower education levels. Moreover,
the findings suggest that countries’ globalization level is an important factor for the effect
of FDI in improving sophistication of exports. The more globalized countries are more
likely to produce and export more sophisticated goods. However, in the less developed
countries, increases in FDI do not appear to enhance export sophistication.

In this study, results should not be generalized in terms of the impact of knowledge
spillovers on export sophistication as knowledge spillover channels are not limited to FDI
and patent applications. Hence, future research can focus on other spillover channels.
In addition, a firm-level analysis can provide clearer results for the relationship
between FDI, patent applications and export sophistication. Besides, if possible, patent
citation data can be used as an alternative knowledge spillover criterion since the effect
of international knowledge spillover can be measured more clearly (see Jaffe and
Trajtenberg, 1999). Finally, the complexity index developed by Hidalgo and Hausmann
(2009), which shows how complex a country’s export basket is, can be used as another
export quality indicator.
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Appendix

Table 6: GMM estimates on sophistication of exports for all countries: robustness check

(1) (2) (3) (4) (5) (6)
L.Sophex -0.0914 —-0.0906 —-0.0928 —-0.0906 —-0.0863 -0.0923
(0.0828) (0.0762) (0.0698) (0.0764) (0.0764) (0.0725)
L.GDP 0.00326 —0.0268 —0.0370 —0.0201 -0.0179 —0.0289
(0.0387) (0.0288) (0.0269) (0.0267) (0.0262) (0.0286)
L.Patent 0.0303** 0.0302%** 0.0299** 0.0303*** 0.0304*** 0.0304%***
(0.0118) (0.0113) (0.0118) (0.0114) (0.0115) (0.0114)
L.FDI —-0.00318 —-0.00283 —-0.00244 -0.00276 —-0.00292 -0.00304
(0.00337) (0.00366) (0.00384) (0.00353) (0.00363) (0.00377)
L2.FDI -0.00475 -0.00476 -0.00430 -0.00474 -0.00490 -0.00477
(0.00344) (0.00357) (0.00364) (0.00353) (0.00357) (0.00350)
Saving 0.0179 0.0186 0.0183 0.0184 0.0182 0.0183
(0.0143) (0.0138) (0.0139) (0.0135) (0.0133) (0.0138)
Population B 0.151 0.172 0.141 0.129 0.151
(0.134) (0.155) (0.147) (0.146) (0.150)
Law ~ ~ 0.0387 ~ ~ ~
(0.0438)
Regulatory _ _ _ -0.0214 -0.0216 _
(0.0349) (0.0349)
Deflator N B B _ 2.00e-05 5.75e-05
(0.000252) (0.000257)
Stability - - - - - 0.0104
(0.0190)
Constant 10.49%** 8.234*** 7.984%** 8.344%** 8.478%** 8.271%**
(1.034) (2.736) (2.982) (2.844) (2.921) (2.887)
Observations 679 679 679 679 679 679
Number of id 86 86 86 86 86 86

Note: Robust standard errors are in brackets. ***, ** and * indicate statistical significance at the 1%, 5%
and 10% level, respectively.

Source: Authors’ calculations.
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Table 7: GMM estimates on sophistication of exports for developed and developing countries: robustness check

(1) (2) (3) (4) (5) (6) (7) (8) 9) (10) (11) (12)
Developed | Developing | Developed | Developing | Developed | Developing | Developed | Developing | Developed | Developing | Developed | Developing
L.Sophex 0.559*** | —0.0382 0.443*** | —0.0463 0.447*** | -0.0526 0.440%** | —0.0467 0.438%** | —0.0465 0.435%** | —0.0559
->oP (0.139) (0.125) (0.124) (0.104) (0.119) (0.0904) (0.122) (0.105) (0.124) (0.105) (0.125) (0.100)
L.GDP 0.00541 0.0226 0.0196 -0.0785* 0.0140 -0.0896%* 0.0187 -0.0612 0.0181 -0.0583 0.0214 —0.0839**
: (0.0215) (0.0471) (0.0184) (0.0416) (0.0139) (0.0395) (0.0187) (0.0395) (0.0189) (0.0392) (0.0190) (0.0424)
L.Patent 0.00886** |  0.0321** | 0.00935* 0.0331** | 0.00905* 0.0324** | 0.00972* | 0.0336** | 0.00974* 0.0344** | 0.00986* 0.0338**
: (0.00442) (0.0147) (0.00492) (0.0131) (0.00511) (0.0140) (0.00508) (0.0135) (0.00527) (0.0137) (0.00510) (0.0134)
LEDI 0.00124 -0.0100 0.00132 -0.00987 0.00142 -0.00919 0.00130 —0.00941 0.00134 -0.00975 0.00144 -0.00994
: (0.000978) | (0.00776) (0.00101) (0.00865) | (0.000875) | (0.00889) | (0.000996) | (0.00815) | (0.000988) | (0.00832) | (0.000966) | (0.00878)
L2.FDI 0.00317%*| —0.0178** | 0.00316** | —0.0199** | 0.00320** | -0.0185* | 0.00314** | —0.0203** | 0.00317** | -0.0206** | 0.00328%* | —0.0194**
: (0.00136) (0.00848) (0.00132) (0.00935) (0.00131) (0.00985) (0.00133) (0.00958) (0.00135) (0.00970) (0.00132) (0.00915)
Savin 0.0300%** | 0.0145 0.0170%* 0.0162 0.0155** 0.0163 0.0170%* 0.0157 0.0167 0.0158 0.0208* 0.0164
9 (0.00662) (0.0146) (0.00783) (0.0138) (0.00701) (0.0135) (0.00767) (0.0132) (0.0102) (0.0131) (0.0118) (0.0139)
Population B _ —0.215%* 0.417%** —0.215%* 0.443%** | —0.210%* 0.389%%* | —0.212%* 0.362%* -0.208** 0.414%**
P (0.102) (0.147) (0.102) (0.163) (0.101) (0.142) (0.101) (0.146) (0.103) (0.158)
Law B B B B 0.0121 0.0457 B B B B _ B
(0.0234) (0.0515)
Requlator _ B B B B B 0.00121 -0.0438 0.00118 -0.0453 _ _
9 4 (0.00855) | (0.0506) | (0.00841) | (0.0514)
-5.29e-05 | —0.000303 | -7.09e-05 | —0.000216
Deflator - - - - - - - -
(0.000421) | (0.000248) | (0.000434) | (0.000236)
Stabilit ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ -0.00870 0.0184
Abiity (0.00712) | (0.0192)
Constant 4.186%** 9.743%** 8.756%** 3.595 8.764%** 3.320 8.722%%* 3.923 8.768%** 4.351 8.687%** 3.793
(1.197) (1.421) (1.416) (2.763) (1.389) (3.021) (1.422) (2.795) (1.467) (2.926) (1.453) (2.938)
Observations 276 403 276 403 276 403 276 403 276 403 276 403
Number of id 32 54 32 54 32 54 32 54 32 54 32 54
Note: Robust standard errors are in brackets. *** ** and * indicate statistical significance at the 1%, 5% and 10% level, respectively.
Source: Authors’ calculations.
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Table 8: GMM estimates on sophistication of exports for more financially developed and less financially developed countries where
financial development indicator is “Private credit by deposit money banks to GDP": robustness check

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (1) (12)
More Less More Less More Less More Less More Less More Less
Financially | Financially | Financially | Financially | Financially | Financially | Financially | Financially | Financially | Financially | Financially | Financially
Developed | Developed | Developed | Developed | Developed | Developed | Developed | Developed | Developed | Developed | Developed | Developed
L.Sophex 0.363** -0.0783 0.328** -0.0793 0.325% —-0.0803 0.315* -0.0828 0.327* -0.0804 0.336* -0.0845
->opP (0.147) (0.135) (0.167) (0.130) (0.168) (0.120) (0.170) (0.131) (0.174) (0.132) (0.173) (0.126)
L.GDP 0.0356 -0.0123 —0.00535 —0.0305 -0.0141 —-0.0427 —-0.00890 —0.00245 —-0.00764 —0.000911 —0.00379 —0.0445
(0.0357) (0.0634) (0.0241) (0.0433) (0.0219) (0.0352) (0.0231) (0.0374) (0.0233) (0.0373) (0.0246) (0.0440)
L.Patent 0.0231** 0.0308%*** 0.0241** 0.0302%** 0.0252%% 0.0295%*% 0.0244** 0.0310*** 0.0242%* 0.0315***|  0.0240%* 0.0303***
(0.0113) (0.00904) (0.0111) (0.00901) (0.0105) (0.0102) (0.0106) (0.00971) (0.0109) (0.0101) (0.0113) (0.00933)
L.EDI 0.00100 —-0.0102 0.00139 —0.0103 0.00143 —0.00964 0.00140 —0.00988 0.00136 —0.00998 0.00132 -0.0102
(0.00119) (0.00869) (0.00106) (0.00894) (0.00112) (0.00924) (0.00103) (0.00845) (0.00101) (0.00846) (0.00104) (0.00912)
L2.FDI 0.00278 —-0.0183** 0.00314**| —0.0198** 0.00321**| -0.0188** | 0.00312* | -0.0197** | 0.00303* | —0.0200** 0.00304**| —0.0191**
(0.00169) (0.00882) (0.00156) (0.00915) (0.00157) (0.00945) (0.00163) (0.00917) (0.00157) (0.00924) (0.00152) (0.00856)
Saving 0.0144%* 0.0273 0.0158** 0.0303 0.0164** 0.0295 0.0155%* 0.0285 0.0157%** 0.0289 0.0160%*** 0.0301
(0.00717) (0.0298) (0.00670) (0.0276) (0.00719) (0.0282) (0.00682) (0.0258) (0.00573) (0.0262) (0.00558) (0.0287)
Population _ _ 0.158* 0.137 0.151* 0.166 0.155%* 0.0799 0.138 0.0636 0.143 0.145
(0.0828) (0.254) (0.0777) (0.298) (0.0779) (0.281) (0.0846) (0.290) (0.0884) (0.277)
Law _ _ _ _ 0.0452*%* 0.0369 _ _ - - - -
(0.0217) (0.0709)
Regulatory - - - - - _ 0.0224%* —-0.0579 0.0209* —-0.0586 _ _
(0.0114) (0.0680) (0.0113) (0.0685)
Deflator _ _ _ _ _ _ _ _ —0.000476 —0.000185 —0.000468 —7.22e-05
(0.000744) | (0.000245) | (0.000736) | (0.000234)
Stability - - - - - - - - - - 0.00226 0.0161
(0.00883) (0.0300)
Constant 5.788%** 10.42%%* 3.876%* 8.271 4.053** 7915 4.077** 9.015 4.237** 9.252 4.041%* 8.319
(1.437) (1.724) (1.817) (5.272) (1.801) (5.838) (1.874) (5.715) (1.789) (5.871) (1.708) (5.450)
Observations 336 332 336 332 336 332 336 332 336 332 336 332
Number of id 47 53 47 53 47 53 47 53 47 53 47 53

Note: Robust standard errors are in brackets. *** ** and * indicate statistical significance at the 1%, 5% and 10% level, respectively.
Here, financial development threshold level is created by using mean values of “Private credit by deposit money banks to GDP” in a given year.

Source: Authors’ calculations.
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Table 9: GMM estimates on sophistication of exports for more educated and less educated countries where educational level
indicator is “tertiary school enrolment”: robustness check

(1) (2) (3) (4) (5) (6) (7) (8) 9) (10) (11) (12)
More Less More Less More Less More Less More Less More Less
Educated Educated Educated Educated Educated Educated Educated Educated Educated Educated Educated Educated
L.Sophex 0.455%** —-0.139 0.447%** -0.124 0.434*** -0.119 0.443%** -0.122 0.462%** -0.124 0.466%** -0.118
2P (0.0819) (0.0870) (0.0792) (0.0926) (0.0794) (0.0886) (0.0793) (0.0929) (0.0810) (0.0927) (0.0810) (0.0798)
L.GDP -0.0113 —0.0415 —0.00791 -0.102 -0.0172 -0.110 —0.00917 -0.0757 —0.0101 —-0.0722 —0.00818 -0.0879
: (0.0194) (0.0942) (0.0165) (0.0820) (0.0143) (0.0673) (0.0163) (0.0617) (0.0159) (0.0597) (0.0164) (0.0712)
0.0117** 0.0271 0.0116** 0.0262 0.0120*%* 0.0253 0.0123%** 0.0274 0.0122%* 0.0277 0.0115%* 0.0266*
L.Patent (0.00501) (0.0177) (0.00497) (0.0168) (0.00496) (0.0169) (0.00502) (0.0181) (0.00500) (0.0174) (0.00494) (0.0157)
LEDI 0.00142 —0.00403 0.00135 —0.00604 0.00163** —0.00493 0.00130 —-0.00513 0.00146 —-0.00523 0.00146 —-0.00708
-FD (0.000965) (0.00896) (0.000915) (0.00880) (0.000825) (0.00867) (0.000909) (0.00762) (0.000895) (0.00773) (0.000896) (0.0103)
L2.FDI 0.00370%*** —-0.0205* 0.00369*** —-0.0226* 0.00380***| -0.0214* 0.00360** | —0.0235* 0.00355** | —-0.0235% 0.00361*** —0.0234*
: (0.00142) (0.0111) (0.00140) (0.0120) (0.00137) (0.0126) (0.00145) (0.0124) (0.00145) (0.0124) (0.00140) (0.0127)
Savin 0.0120%** 0.0456 0.0115%** 0.0505 0.0110%** 0.0482 0.0113%** 0.0500 0.0126%** 0.0495 0.0127%** 0.0506
9 (0.00465) (0.0382) (0.00427) (0.0367) (0.00387) (0.0363) (0.00413) (0.0360) (0.00439) (0.0367) (0.00455) (0.0404)
P lati _ B —0.0480 0.334 —0.0489 0.374 —0.0509 0.271 —0.0531 0.250 —0.0499 0.287
opulation (0.0840) (0.344) (0.0800) (0.463) (0.0801) (0.377) (0.0784) (0.373) (0.0820) (0.419)
0.0312 0.0186
Law - - - - - - - - - -
(0.0195) (0.128)
Reaulator _ _ _ _ _ ~ 0.0130 -0.0499 0.0123 -0.0503 _ ~
9 Y (0.0117) (0.0891) (0.0118) (0.0894)
Deflator B _ _ B _ _ _ _ —0.000344** | —0.000222 | —0.000339** —0.000192
(0.000142) (0.000580) (0.000145) (0.000598)
. —0.00210 -0.0122
Stability - - - - - - - - - - (0.00788) (0.0568)
Constant 5.393*%** 11.27%** 6.230%** 5.724 6.444%*% 5.060 6.324*** 6.568 6.173%%* 6.923 6.077%** 6.360
onsta (0.749) (1.489) (1.487) (6.492) (1.387) (8.620) (1.478) (7.099) (1.458) (7.005) (1.444) (7.562)
Observations 332 189 332 189 332 189 332 189 332 189 332 189
Number of id 50 35 50 35 50 35 50 35 50 35 50 35

Note: Robust standard errors are in brackets. *** ** and * indicate statistical significance at the 1%, 5% and 10% level, respectively. Note: Here, education
threshold level is created by using median values of “tertiary school enrolment” in a given year.
Source: Authors’ calculations.
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Table 10: GMM estimates on sophistication of exports for more globalized and less globalized countries: robustness check

(1 (2) (3) (4) (5) (6) (7) (8) (9) (10) ((h)] (12)
More Less More Less More Less More Less More Less More Less
Globalized | Globalized | Globalized | Globalized | Globalized | Globalized | Globalized | Globalized | Globalized | Globalized | Globalized | Globalized
L.Sophex 0.302%** -0.0477 0.282%** -0.0518 0.280%*** -0.0569 0.269%* -0.0517 0.281** -0.0538 0.291*%* -0.0589
2P (0.0806) (0.157) (0.104) (0.141) (0.104) (0.125) (0.106) (0.140) (0.122) (0.142) (0.116) (0.136)
L.GDP 0.0121 0.0274 -0.00684 -0.0579 -0.0180 -0.0639 -0.00863 -0.0374 -0.0104 -0.0344 -0.00919 -0.0633
i (0.0286) (0.0724) (0.0253) (0.0613) (0.0246) (0.0577) (0.0260) (0.0581) (0.0245) (0.0581) (0.0243) (0.0640)
L.Patent 0.0123* 0.0268** 0.0121*% 0.0286** 0.0121%* 0.0277%* 0.0131%* 0.0289%* 0.0129* 0.0295%* 0.0121* 0.0294%*
i (0.00655) (0.0134) (0.00643) (0.0123) (0.00617) (0.0131) (0.00666) (0.0124) (0.00698) (0.0127) (0.00661) (0.0127)
L.FDI 0.000805 -0.0139 0.00111 -0.0160 0.00142 -0.0156 0.00106 -0.0143 0.00113 -0.0143 0.00116 -0.0161
: (0.00115) (0.0121) (0.00112) (0.0127) (0.00101) (0.0123) (0.00110) (0.0112) (0.00104) (0.0112) (0.00107) (0.0130)
L2.EDI 0.00275% -0.0318***|  0.00291**| -0.0364%** 0.00300%* -0.0344%* 0.00284* -0.0360%** 0.00285* -0.0362%*% 0.00290%* | -0.0350%**
: (0.00151) (0.0120) (0.00148) (0.0132) (0.00146) (0.0134) (0.00152) (0.0128) (0.00150) (0.0130) (0.00148) (0.0128)
savin 0.0136%* 0.0294 0.0142%* 0.0342 0.0146** 0.0329 0.0140** 0.0330 0.0145%** 0.0337 0.0147%** 0.0330
9 (0.00662) (0.0287) (0.00611) (0.0271) (0.00650) (0.0277) (0.00614) (0.0258) (0.00442) (0.0263) (0.00443) (0.0289)
Population _ _ 0.0935 0.374 0.0929 0.403 0.0872 0.317 0.0723 0.294 0.0785 0.368
P (0.0989) (0.253) (0.0957) (0.268) (0.0959) (0.264) (0.101) (0.275) (0.104) (0.273)
0.0341 0.0513
Law - - - - - - - - - -
(0.0235) (0.0652)
0.0103 -0.0444 0.00831 -0.0453
Regulatory - - - - - - - -
(0.00980) (0.0705) (0.0102) (0.0715)
-0.000799 -0.000280 -0.000793 -0.000191
Deflator - - - - - - - -
(0.000607) | (0.000273) | (0.000594) | (0.000269)
Stability - - - _ _ _ _ _ _ _ -0.000258 0.0203
(0.00901) (0.0311)
Constant 6.666%** 9.748%** 5.515%%* 4.061 5.625%** 3.700 5.748%** 4.847 5.898*** 5.245 5.693%** 4.296
(0.681) (1.873) (1.128) (4.916) (1.037) (5.146) (1.149) (5.246) (1.129) (5.499) (1.110) (5.206)
Observations 384 262 384 262 384 262 384 262 384 262 384 262
Number of id 50 41 50 a1 50 41 50 41 50 a1 50 41

Note: Robust standard errors are in brackets. ***, ** and * indicate statistical significance at the 1%, 5% and 10% level, respectively. Note: Here, globalization
threshold level is created by using mean values of “KOF Globalization Index” in a given year.

Source: Authors’ calculations.

Prague Economic Papers, 2021, 30 (2), 216-244, https://doi.org/10.18267/j.pep.755 237



Table 11: GMM estimates on sophistication of exports for more financially developed and less financially developed countries where
financial development indicator is “Private credit by deposit money banks to GDP": alternative robustness check

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 1 (12)
More Less More Less More Less More Less More Less More Less
Financially | Financially | Financially | Financially | Financially | Financially | Financially | Financially | Financially | Financially | Financially | Financially
Developed | Developed | Developed | Developed | Developed | Developed | Developed | Developed | Developed | Developed | Developed | Developed
L.Sophex 0.141 -0.0751 0.128 —0.0804 0.117 —-0.0808 0.0993 -0.0832 0.114 -0.0851 0.142 -0.0872
(0.108) (0.169) (0.115) (0.152) (0.118) (0.143) (0.114) (0.151) (0.127) (0.154) (0.130) (0.150)
L.GDP 0.0292 —0.00903 0.00193 —0.0688 —0.00959 —-0.0745 —-0.00243 -0.0303 -0.00206 -0.0261 0.00202 -0.0831
(0.0322) (0.0814) (0.0207) (0.0698) (0.0195) (0.0585) (0.0212) (0.0551) (0.0209) (0.0541) (0.0202) (0.0611)
L.Patent 0.0212** 0.0293** 0.0223** 0.0302%* 0.0238%** 0.0298** 0.0228%** 0.0314** 0.0225%* 0.0326** 0.0219** 0.0301**
(0.00930) (0.0139) (0.00919) (0.0128) (0.00889) (0.0139) (0.00882) (0.0130) (0.00906) (0.0137) (0.00943) (0.0134)
LFDI 0.000190 -0.0175 0.000549 -0.0190 0.000865 -0.0188 0.000639 -0.0172 0.000644 -0.0178 0.000574 -0.0189
(0.00107) (0.0130) (0.000947) (0.0135) (0.000859) (0.0132) (0.000906) (0.0124) (0.000888) (0.0127) (0.000928) (0.0140)
L2.FDI 0.00261* —0.0308** | 0.00285** | -0.0357** 0.00301** | -0.0348** 0.00277** | —-0.0360** 0.00276** | -0.0368** 0.00284** | —0.0341***
(0.00137) (0.0135) (0.00128) (0.0140) (0.00127) (0.0147) (0.00138) (0.0141) (0.00138) (0.0144) (0.00129) (0.0131)
Saving 0.0119** 0.0261 0.0130%* 0.0316 0.0137** 0.0310 0.0128** 0.0293 0.0129%** 0.0301 0.01371%%* 0.0321
(0.00568) (0.0309) (0.00517) (0.0288) (0.00564) (0.0293) (0.00521) (0.0271) (0.00472) (0.0276) (0.00459) (0.0304)
Population B _ 0.120 0.352 0.121 0.366 0.119 0.275 0.109 0.248 0.109 0.347
(0.109) (0.274) (0.105) (0.291) (0.103) (0.267) (0.110) (0.276) (0.116) (0.288)
Law ~ ~ ~ B 0.0455*** 0.0246 ~ ~ ~ ~ ~ ~
(0.0176) (0.0783)
Regulatory _ _ _ _ _ B 0.0310** —-0.0707 0.0295%* —0.0738 _ B
(0.0122) (0.0743) (0.0128) (0.0767)
Deflator B B B B B B B B —-0.000244 —0.000406 —0.000293 -0.000232
(0.000668) (0.000292) (0.000650) (0.000257)
., —0.000105 0.0227
Stability } ) ) B : - - - - } (000810) | (0.0319)
Constant 8.055%** 10.35%** 6.436*%% 4.990 6.587%%* 4.813 6.745%** 5.949 6.763%** 6.398 6.474%%% 5.273
(1.092) (2.157) (1.862) (5.523) (1.855) (5.840) (1.833) (5.610) (1.833) (5.819) (1.847) (5.688)
Observations 418 246 418 246 418 246 418 246 418 246 418 246
Number of id 60 42 60 42 60 42 60 42 60 42 60 42

Robust standard errors are in brackets. ***, ** and * indicate statistical significance at the 1%, 5% and 10% level, respectively.
Note: Here, financial development threshold level is created by using median values of “Private credit by deposit money banks to GDP” in a given year.

Source: Authors’ calculations.
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Table 12: GMM estimates on sophistication of exports for more educated and less educated countries where educational level

indicator is “tertiary school enrollment”: alternative robustness check

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
More Less More Less More Less More Less More Less More Less
Educated | Educated | Educated | Educated | Educated | Educated | Educated Educated | Educated Educated | Educated | Educated
L.Sophex 0.3900*** | -0.1390* 0.3690*** -0.1270 0.3560***| -0.1220 0.3660*** -0.1260 0.3900*** -0.1270 0.3910*** | -0.1230*
(0.1210) (0.0817) (0.1120) (0.0848) (0.1150) (0.0819) (0.1110) (0.0856) (0.1130) (0.0854) (0.1150) (0.0706)
L.GDP —0.0190 -0.0348 -0.0095 -0.0986 -0.0170 -0.1060* -0.0104 -0.0695 -0.0111 -0.0651 -0.0084 -0.0857
(0.0197) (0.0962) (0.0176) (0.0820) (0.0157) (0.0642) (0.0175) (0.0596) (0.0171) (0.0575) (0.0175) (0.0685)
L.Patent 0.0074 0.0297* 0.0069 0.0292* 0.0072 0.0282* 0.0075 0.0306* 0.0073 0.0311* 0.0067 0.0297%*
: (0.0060) (0.0176) (0.0058) (0.0166) (0.0058) (0.0168) (0.0059) (0.0181) (0.0059) (0.0174) (0.0059) (0.0155)
L.FDI 0.0015 -0.0033 0.0013 -0.0058 0.0015* -0.0045 0.0013 -0.0048 0.0014 -0.0050 0.0014 -0.0067
: (0.0010) (0.0087) (0.0009) (0.0085) (0.0008) (0.0082) (0.0009) (0.0075) (0.0009) (0.0076) (0.0009) (0.0103)
L2.FDI 0.0042*%**| -0.0210* 0.0041***| -0.0234* 0.0042%**| -0.0221* 0.0040*** | -0.0243* 0.0040***| -0.0244* 0.0040*%***| -0.0241*
' (0.0015) (0.0110) (0.0014) (0.0121) (0.0014) (0.0127) (0.0015) (0.0126) (0.0015) (0.0126) (0.0014) (0.0129)
Savin 0.0102%** 0.0428 0.0092%*** 0.0482 0.0087***|  0.0462 0.0090%** 0.0475 0.0105%** 0.0470 0.0105%** 0.0484
9 (0.0035) (0.0376) (0.0031) (0.0361) (0.0031) (0.0359) (0.0030) (0.0351) (0.0031) (0.0358) (0.0033) (0.0400)
Population _ _ -0.1210 0.3530 -0.1230 0.3930 -0.1220 0.2850 -0.1230 0.2620 -0.1220 0.3070
(0.0890) (0.3420) (0.0853) (0.470) (0.0869) (0.3770) (0.0850) (0.3730) (0.0872) (0.4190)
Law — - — — 0.0260 0.0212 - - - - — —
(0.0193) (0.1330)
Regulatory _ _ - _ - - 0.0077 -0.0571 0.0071 -0.0576 _ _
(0.0106) (0.0971) (0.0106) (0.0974)
Deflator _ _ _ _ _ _ _ _ -0.0004*** -0.0003 -0.0003** -0.0002
(0.0001) (0.0006) (0.0001) (0.0006)
Stability - - - - - - - - - — -0.0053 -0.0115
(0.0074) (0.0601)
Constant 6.1400%** 11.1600%*¥ 8.2530%*** 5.3930 8.4700***|  4.7300 8.2940%** 6.3150 8.0780%** 6.6970 8.0360%*** 6.0490
(1.0990) (1.4570) (1.5930) (6.4460) (1.5100) (8.7120) (1.6090) (7.0670) (1.6110) (6.9630) (1.5920) (7.5340)
Observations| 325 191 325 191 325 191 325 191 325 191 325 191
Number of id 50 38 50 38 50 38 50 38 50 38 50 38
Note: Robust standard errors are in brackets. ***, ** and * indicate statistical significance at the 1%, 5% and 10% level, respectively.
Here, education threshold level is created by using median values of “tertiary school enrolment”” in a given year.
Source: Authors’ calculations.
Prague Economic Papers, 2021, 30 (2), 216-244, https://doi.org/10.18267/j.pep.755 239



Table 13: GMM estimates on sophistication of exports for more globalized and less globalized countries: alternative robustness check

(1) (2) (3) (4) (5) (6) (7) (8) 9) (10) (11) (12)
More Less More Less More Less More Less More Less More Less
Globalized | Globalized | Globalized | Globalized | Globalized | Globalized | Globalized | Globalized | Globalized | Globalized | Globalized | Globalized
L.Sophex 0.1760%* —-0.0441 0.1560* —0.0465 0.1560* —-0.0510 0.1480 —-0.0488 0.1540 —-0.0481 0.1620* —-0.0524
0P (0.0865) (0.1730) (0.0914) (0.1590) (0.0910) (0.1460) (0.0938) (0.1590) (0.0961) (0.1610) (0.0921) (0.1530)
L.GDP —-0.0037 0.0124 —-0.0259 —-0.0802 —-0.0337 —-0.0838 —-0.0274 —-0.0477 —-0.0280 —-0.0439 —-0.0265 —-0.0906
’ (0.0252) (0.0942) (0.0249) (0.0725) (0.0243) (0.0679) (0.0254) (0.0646) (0.0246) (0.0648) (0.0247) (0.0729)
L.Patent 0.0219%***|  0.0250 0.0208***|  0.0252* 0.0213***|  0.0241 0.0215***|  0.0263* 0.0216***| 0.0268* 0.0209***  0.0261*
’ (0.0071) (0.0168) (0.0069) (0.0151) (0.0067) (0.0163) (0.0070) (0.0156) (0.0070) (0.0162) (0.0068) (0.0157)
L.EDI 0.0009 -0.0136 0.0014 -0.0160 0.0016 —-0.0158 0.0014 -0.0139 0.0014 -0.0140 0.0015 -0.0158
) (0.0011) (0.0125) (0.0011) (0.0128) (0.0010) (0.0123) (0.0011) (0.0112) (0.0010) (0.0113) (0.0011) (0.0132)
L2.FDI 0.0027* —0.0323%** 0.0029** | -0.0371** 0.0030** | —0.0355%* 0.0028* —0.0367*** 0.0029* —0.0371%** 0.0029** | —0.0357**
: (0.0015) (0.0136) (0.0014) (0.0145) (0.0014) (0.0150) (0.0015) (0.0140) (0.0015) (0.0143) (0.0014) (0.0143)
Saving 0.0094 0.0330 0.0099* 0.0367 0.0101* 0.0358 0.0098* 0.0353 0.0100** 0.0361 0.0100** 0.0352
(0.0061) (0.0322) (0.0054) (0.0305) (0.0056) (0.0313) (0.0055) (0.0292) (0.0045) (0.0302) (0.0045) (0.0330)
Population _ _ 0.1310 0.4340 0.1310 0.4640 0.1240 0.3460 0.1110 0.3240 0.1170 0.4380
(0.1010) (0.2990) (0.0994) (0.3250) (0.0986) (0.3360) (0.1010) (0.3540) (0.1040) (0.3250)
_ _ _ _ 0.0217 0.0458 _ _ _ _ - -
Law
(0.0228) (0.0728)
- - - - _ _ 0.0104 —-0.0612 0.0086 —-0.0624 _ _
Regulatory
(0.0105) (0.0804) (0.0106) (0.0816)
_ _ _ _ _ _ _ _ —0.0005 —-0.0002 —0.0006 —0.0001
Deflator
(0.0006) (0.0003) (0.0005) (0.0003)
Stability - - - - - - - - - - -0.0059 0.0248
(0.00859) (0.0304)
Constant 8.0400%**|  9.8230%** 6.2820%*%* 3.1850 6.3430%%* 2.7610 6.4860%** 4.4040 6.6360%** 4.7540 6.4660%** 3.2860
(0.7970) (2.2380) (1.5430) (6.0800) (1.5030) (6.5060) (1.5470) (6.8010) (1.5340) (7.1290) (1.5530) (6.3720)
Observations 421 225 421 225 421 225 421 225 421 225 421 225
Number of id 57 39 57 39 57 39 57 39 57 39 57 39

Note: Robust standard errors are in brackets. *** ** and * indicate statistical significance at the 1%, 5% and 10% level, respectively.
Here, globalization threshold level is created by using median values of “KOF Globalization Index” in a given year.
Source: Authors’ calculations.

Prague Economic Papers, 2021, 30 (2), 216-244, https://doi.org/10.18267/j.pep.755 240



References

Alfaro, L., Chanda, A., Kalemli-Ozcan, S., et al. (2010). Does Foreign Direct Investment Promote
Growth? Exploring the Role of Financial Markets on Linkages. Journal of Development
Economics, 91(2), 242-256, https://doi.org/10.1016/j.jdeveco.2009.09.004

Ang, J. (2011). Financial Development, Liberalization and Technological Deepening. European
Economic Review, 55(5), 688-701, https://doi.org/10.1016/j.euroecorev.2010.09.004

Arellano, M., Stephen, R. B. (1991). Some Tests of Specification for Panel Data: Monte Carlo
Evidence and an Application to Employment Equations. Review of Economic Studies,
58(2), 277-297, https://doi.org/10.2307/2297968

Blind, K., Jungmittag, A. (2006). Trade and the Impact of Innovations and Standards:
The Case of Germany and the UK. Applied Economics, 37(12), 1385-1398,
https://doi.org/10.1080/13504850500143294

Bond, S. R. (2002). Dynamic Panel Data Models: A Guide to Micro Data Methods and Practice.
Centre for Microdata Methods and Practice. London Working Paper No. CWP09/02,
http://doi.org/10.1920/wp.cem.2002.0902

Borensztein, E., De Gregorio, J,, Lee, J. W. (1998). How Does Foreign Direct Investment Affect
Economic Growth? Journal of international Economics, 45(1), 115-135,
https://doi.org/10.1016/50022-1996(97)00033-0

Chang, C. L., Chen, S. P, McAleer, M. (2013). Globalization and Knowledge Spillover:
International Direct Investment, Exports and Patents. Economics of Innovation and New
Technology, 22(4), 329-352, https://doi.org/10.1080/10438599.2012.707412

Chuang, Y.-C,, Lin, C.-M. (1999). Foreign Direct Investment, R&D and Spillover Efficiency:
Evidence from Taiwan’s Manufacturing Firms. Journal of Development Studies, 35(4),
117-137, https://doi.org/10.1080/00220389908422583

Coe, D.T,, Helpman, E. (1995). International R&D spillovers. European Economic Review,
39(5), 859-887, https://doi.org/10.1016/0014-2921(94)00100-E

Cohen, W. M., Levinthal, D. A. (1990). Absorptive Capacity: A New Perspective on Learning and
Innovation. Administrative Science Quarterly, 35(1), 128-152,
https://doi.org/10.2307/2393553

Fajgelbaum, P, Grossman, G. M., Helpman, E. (2015). A Linder Hypothesis for Foreign Direct
Investment. The Review of Economic Studies, 82(1), 83-121, https://doi.org/10.1093/
restud/rdu027

Findlay, R. (1978). Relative Backwardness, Direct Foreign Investment, and the Transfer
of Technology: A Simple Dynamic Model. Quarterly Journal of Economics, 92(1), 1-16,
https://doi.org/10.2307/1885996

Fracasso, A., Marzetti, G. V. (2015). International Trade and R&D Spillovers. Journal
of International Economics, 96(1), 138-149, https://doi.org/10.1016/j.jinteco.2015.01.010

Girma, S. (2005). Absorptive Capacity and Productivity Spillovers from FDI: A Threshold
Regression Analysis. Oxford Bulletin of Economics and Statistics, 67(3), 281-306,
https://doi.org/10.1111/j.1468-0084.2005.00120.x

Prague Economic Papers, 2021, 30 (2), 216-244, https://doi.org/10.18267/j.pep.755 241



Grossman, G. M., Helpman, E. (2015). Globalization and Growth. American Economic Review,
105(5), 100-104, http://doi.org/10.1257/aer.p20151068

Haddad, M., Harrison, A. (1993). Are there Positive Spillovers from Direct Foreign Investment?
Evidence from Panel Data for Morocco. Journal of Development Economics, 42(1), 51-74,
https://doi.org/10.1016/0304-3878(93)90072-U

Hausmann, R., Hwang, J., Rodrik, D. (2007). What you Export Matters. Journal of Economic
Growth, 12(1), 1-25, https://doi.org/10.1007/s10887-006-9009-4

Hausmann, R., Hidalgo, C. A., Bustos, S., et al. (2014). The Atlas of Economic Complexity;
Mapping Paths to Prosperity. Section 3. Available at: http://atlas.cid.harvard.edu/

Hermes, N., Lensik, R. (2003). Foreign Direct Investment, Financial Development and
Economic Growth. Journal of Development Studies, 40(1), 142-163, http://doi.org/
10.1080/00220380412331293707

Hidalgo, C. A, Klinger, B., Barabasi, A-L., et al. (2007). The Product Space Conditions
the Development of Nations. Science, 317(5837), 482-487, https://doi.org/10.1126/
science.1144581

Hidalgo, C. A., Hausmann, R. (2009). The Building Blocks of Economic Complexity. Proceedings
of the National Academy of Science of the United States of America, 106(26), 10570-10575,
https://doi.org/10.1073/pnas.0900943106

Hu, A. G. Z, Jefferson, G. H., Guan, X., et al. (2003). R&D and Technology Transfer: Firm-level
Evidence from Chinese Industry. William Davidson Institute. Ann Arbor, Michigan Working
Paper No. 582, https://doi.org/10.2139/ssrn.578241

Huang, S., Chen, Y. (2014). FDI in Services and China’s Service Export Sophistication. In 2014 11th
International Conference on Service Systems and Service Management (ICSSSM),
pp. 1-5, https://doi.org/10.1109/ICSSSM.2014.6874085

Ivus, O. (2010). Do Stronger Patent Rights Raise High-tech Exports to the Developing
World? Journal of International Economics, 81(1), 38-47, https://doi.org/10.1016/].
jinteco.2009.12.002

lwamoto, M., Nabeshima, K. (2012). Can FDI Promote Export Diversification and Sophistication
of Host Countries? Dynamic Panel System GMM Analysis. Institute of Developing
Economies, Japan External Trade Organization (JETRO). Discussion Papers No. 347.
Available at: https://ideas.repec.org/p/jet/dpaper/dpaper347.html

Jaffe, A., Trajtenberg, M. (1999). International Knowledge Flows: Evidence from Patent
Citations. Economics of Innovation and New Technology, 8(1-2), 105-136,
https://doi.org/10.1080/10438599900000006

Jaimovich, E., Vincenzo, M. (2012). Quality Ladders in a Ricardian Model of Trade with
Nonhomothetic Preferences. Journal of the European Economic Association, 10(4),
908-937, https://doi.org/10.1111/j.1542-4774.2012.01077 x

Jaimovich, E., Merella, V. (2015). Love for Quality, Comparative Advantage, and Trade. Journal
of International Economics, 97(2), 376-391, https://doi.org/10.1016/j.jinteco.2015.06.004

242 Prague Economic Papers, 2021, 30 (2), 216-244, https://doi.org/10.18267/j.pep.755



Jarreau, J.,, Poncet, S. (2012). Export Sophistication and Economic Growth: Evidence from
China. Journal of Development Economics, 97(2), 281-292, https://doi.org/10.1016/j.
jdeveco.2011.04.001

Kemeny, T. (2010). Does Foreign Direct Investment Drive Technological Upgrading? World
Development, 38(11), 1543-1554, https://doi.org/10.1016/j.worlddev.2010.03.001

Kostevc, C. (2005). Performance of Exporters: Scale Effects or Continuous Productivity
Improvements. LICOS Centre for Transition Economics. Leuven Discussion Paper
No. 159/2005, https://doi.org/10.2139/ssrn.881527

Lall, S., Weiss, J., Zhang, J. (2006). The “Sophistication” of Exports: a New Trade Measure. World
Development, 34(2), 222-237, https://doi.org/10.1016/j.worlddev.2005.09.002

Leitdo, N. C. (2012). Foreign Direct Investment and Globalization. Munich Personal RePEc
Archive. Munich MPRA Paper No. 37436. Available at: https://mpra.ub.uni-muenchen.
de/37436/

Ledn-Ledesma, M. A. (2005). Exports, Product Differentiation and Knowledge Spillovers. Open
Economies Review, 16(4), 363-379, https://doi.org/10.1007/s11079-005-4740-6

Liu, Z. (2008). Foreign Direct Investment and Technology Spillovers: Theory and Evidence.
Journal of Development Economics, 85(1), 176-193, https://doi.org/10.1016/j.
jdeveco.2006.07.001

Ly, Y., Tao, Z., Zhu, L. (2017). Identifying FDI Spillovers. Journal of International Economics, 107,
75-90, https://doi.org/10.1016/j.jinteco.2017.01.006

Meo, S. A., Usmani, A. M. (2014). Impact of R&D Expenditures on Research Publications,
Patents and High-tech Exports Among European Countries. European Review for Medical
and Pharmacological Sciences, 18(1), 1-9. Available at: https://www.europeanreview.org/
article/6438

Minondo, A. (2010). Exports’ Quality-adjusted Productivity and Economic Growth. Journal
of International Trade & Economic Development, 19(2), 257-287,
https://doi.org/10.1080/09638190802573071

Newman, C., Rand, J., Talbot, T, et al. (2015). Technology Transfers, Foreign Investment and
Productivity Spillovers. European Economic Review, 76, 168-187,
https://doi.org/10.1016/j.euroecorev.2015.02.005

OECD (2001). OECD Global Forum on International Investment New Horizons for Foreign Direct
Investment. Paris: OECD.

Potrafke, N. (2015). The Evidence on Globalization. The World Economy, 38(3), 509-552,
https://doi.org/10.1111/twec.12174

Rajan, R. G,, Zingales, L. (1998). Financial Dependence and Growth. The American Economic
Review, 88(3), 559-586, https://doi.org/10.3386/w5758

Roodman, D. (2006). How to do Xtabond2: An Introduction to Difference and System

GMM in Stata. Center for Global Development. Working Paper No. 103,
https://doi.org/10.2139/s5rn.982943

Prague Economic Papers, 2021, 30 (2), 216-244, https://doi.org/10.18267/j.pep.755 243



Sargan, J. D. (1958). The Estimation of Economic Relationships using Instrumental Variables.
Econometrica, 26(3), 393-415, https://doi.org/10.2307/1907619

Xu, B., Lu, J. (2009). Foreign Direct Investment, Processing Trade, and the Sophistication
of China’s Exports. China Economic Review, 20(3), 425-439, https://doi.org/10.1016/j.
chieco.2009.01.004

Yu, C., Hu, X. (2015). Sophistication of China’s Manufactured Exports and Determinants.
Transnational Corporations Review, 7(2), 169-189, https://doi.org/10.5148/tncr.2015.7204

Zhang, Y., Cheng, Z., He, Q. (2019). Time Lag Analysis of FDI Spillover Effect.
International Journal of Emerging Markets, 15(4), 629-650, https://doi.org/10.1108/
ijoem-03-2019-0225

Zhu, S., Fu, X. (2013). Drivers of Export Upgrading. World Development, 51(11), 221-233,
https://doi.org/10.1016/j.worlddev.2013.05.017

244 Prague Economic Papers, 2021, 30 (2), 216-244, https://doi.org/10.18267/j.pep.755




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


