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ABSTRACT

Purpose: The purpose of the paper is to examine the impact of inward and
outward foreign direct investment on innovation performance of the Visegrad
and Baltic countries.

Methodology/Approach: The study follows an open-system approach to
consider the determinants of national innovation performance, taking into
account both inward and outward FDI. We use two-step analysis that combines
panel data regression analysis with the design of two FDI — innovation
performance matrixes.

Findings: The results of the study provide evidence that only outward foreign
direct investment of domestic firms contributes significantly to the innovation
performance of these countries and that this effect is more visible in the case of
the Visegrad countries.

Research Limitation/Implication: The limitations of the study are associated in
particular with the selection of SII as a measure of national innovation
performance. The use of this indicator is also related to the relatively short period
of availability of consistent data, especially in connection with changes in the
methodology of SII calculation.

Originality/Value of paper: The policy implications of the paper suggest the
need for stronger support of domestic bearers of cross-border capital movements
in an attempt to boost national innovation performance.

Category: Research paper

Keywords: innovation performance; inward foreign direct investment; outward
foreign direct investment; the Visegrad countries; the Baltic countries
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1 INTRODUCTION

There are substantial differences among countries in terms of their innovation
performance, which has provoked and stimulated a great academic debate on
drivers of countries’ innovative progress (e.g. Furman, Porter and Stern, 2002;
Krammer, 2009; Carayannis and Grigoroudis, 2014). An important role in this
respect is attributed to the flows of foreign direct investment (FDI), especially
from an open perspective point of view (e.g. Ramzi and Salah, 2018). It is widely
believed that openness to foreign investment promotes the international diffusion
of technology (Gong and Keller, 2003). According to the most influential
theories of FDI (e.g. Dunning, 1981; Ozawa, 1992) the progression in foreign
direct investment flows is closely linked to technological shift and improved
innovation capabilities of countries, which leads to the strengthening of their
international competitiveness.

Many cross-country empirical studies are dealing with FDI — innovation
performance nexus conducted mainly in conditions of developed economies and
focusing predominantly on the inward direction of FDI flows. However, not
much is known about the effect of investment abroad (e.i. outward FDI) on the
innovation performance of the investing country, as it was recently highlighted
also by Sarin and Kumar (2019). This is especially the case of developing and
transition countries, which are trying to catch up with developed countries in
terms of their technological and scientific development. The present research
attempts to fill in the outlined gap in the empirical literature by examining the
impact of inward as well as outward foreign direct investment on national
innovation performance in the case of the Visegrad and Baltic countries. The
analysis covers the period from 2009 to 2019 and, from a methodological point
of view, combines panel data regression analysis with the design of FDI —
innovation performance matrixes.

In terms of innovation performance, the Visegrad and Baltic countries belong to
the group of moderate innovators compared to the other European Union
Member States (EU Member States). One of the positive exceptions in this
regard is Estonia, which has seen a positive shift to a group of strong innovators
in the last year due to strengthening of its human resources and intellectual assets
(European Commission, 2020). Although the other Visegrad and Baltic countries
have also made positive changes in their innovation performance, this is still not
enough to constantly close the performance gap between them and the highly
developed European countries (Kondratiuk-Nierodzinska, 2016). However, the
role of foreign direct investment in this context is not clear and is not sufficiently
empirically justified. Moreover, there is a large discrepancy between inward and
outward FDI, in terms of its evolution over time, volume, nature, and motives.
Because the Visegrad and Baltic countries first became prime targets for inward
FDI (Gauselmann, Knell and Stephan, 2011) and the increase in the volume of
outward FDI is more evident only in recent years, there is little research
examining the impact of outward FDI on their innovation performance.
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The rest of the paper is organized as follows: The second part introduces the
theoretical background related to the issue with special emphasis on the results of
studies conducted within the Visegrad and/or the Baltic countries. The third part
explains the objective, methodology, and data used within own research. The
fourth part presents the results of panel data regression analysis and construction
of two FDI — innovation performance matrixes where the position of the
Visegrad and Baltic countries is visible in the broader European context,
followed by the discussion of own empirical findings. The fifth part brings
concluding remarks with outlined future research directions.

2 THEORETICAL BACKGROUND

Countries are increasingly trying to stimulate their innovation activities as a path
toward enhanced international competitiveness. This stimulation can be done
locally and/or through foreign involvement. As pointed out by Matusik, Heeley
and Amords (2019) stimulation of innovativeness on a local level can include
means like investment aid, special projects targeted at innovation knowledge
sharing among home country firms, or another kind of supports, e.g. tax
allowances. On the other hand, countries may also attract foreign investors
especially through the favorable business environment as well as various foreign
investment promotion tools. There is a rich literature on direct and spillover
effects associated with FDI, however, our focus is on studies examining the
impact of FDI on innovation performance at a more aggregated level.

One of the first studies to examine the impact of foreign direct investment flows
on the technology diffusion was a study by Borensztein, De Gregorio and Lee
(1998), which utilized data on FDI flow from industrialized countries to 69
developing countries. Based on the results, FDI can be considered as an
important means of technology transfer, which contributes to growth relatively
more than domestic investment.

Subsequently, many studies appeared, which in most cases proved a positive
impact of inward FDI on the innovation performance of the host country (e.g.
Blind and Jungmittag, 2004; Gorodnichenko, Svejnar and Terrell, 2010; Ghazal
and Zulkhibri, 2015; Arun and Yildrim, 2017; Wu, Ma and Zhuo, 2017; Li, Lee
and Park, 2020). The most common reasons for this finding lie in direct increase
of innovation output through innovations of foreign-owned firms and in indirect
spillovers effecting domestic firms through supply chain technology transfer.
However, there are also some studies proving in some situations insignificant
(Qu et al., 2013; Arun and Yildrim, 2017) or negative effects (e.g. Fu, Pietrobelli
and Soete, 2011; Filippetti, Frenz and Ietto-Gillies, 2017; Song and Zhang,
2017), especially in the case of countries with low absorptive capacity, where
inward FDI could crowd out local innovation activities and restrain further
development of related local knowledge.
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With regard to the impact of outward FDI on the innovation performance, the
empirical evidence is not so rich, mostly showing the positive impact of outward
FDI on the innovation level of the host country (e.g. Pradhan and Singh, 2009; Li
et al., 2016; Filippetti, Frenz and letto-Gillies, 2017; Li, Lee and Park, 2020). A
common explanation for this is connected with the learning process, i.e.
knowledge transfers from local firms in the host country.

However, only a limited number of studies dealing with similar issues have been
conducted in conditions of the Visegrad and Baltic countries. Fifekova and
Nemcovéd (2015) studied among others also the impact of inward FDI on
innovation-related performance growth in conditions of the Visegrad countries.
They concluded that the presence of foreign investors in these countries not only
contributed to technology transfer, but also brought intangible assets such as
marketing and management skills, knowledge capital and innovation skills.
However, the extent to which inward FDI positively affects the innovation-led
growth of the Visegrad countries depends predominantly on the formation of the
economic environment that is capable to absorb positive effects brought by
inward FDI and to foster them further.

A contradictory effect of inward FDI on the national innovative capacity was
detected by Andrijauskiene and Dumciuviene (2019) within their investigation of
28 EU Member States. They found that inward FDI supports a country’s national
innovative capacity by encouraging the employment in knowledge-intensive
sectors and having a positive effect on trademark and design applications, while
no significant effect on patents was shown. On the other hand, no relationship
between marketing and organization innovation as non-technological innovation
output and inward FDI was detected.

To sum up, there is no empirical consensus on the FDI flows — national
innovation performance nexus. At the same time, according to the best
knowledge of the authors, there is no study that would compare specifically a
group of the Visegrad and Baltic countries in this regard, while paying attention
also to the outward FDI. Hence, the results of the study can enrich the existing
literature in this field.

3 METHODOLOGY

The research is based on the assumption, that foreign direct investment flows
affect national innovation performance, but the strength and direction of
dependence appear to be country-specific (Arun and Yildrim, 2017; Wu, Ma and
Zhuo, 2017). Hence, the objective of the present paper is to identify the impact of
inward and outward foreign direct investment on national innovation
performance in conditions of the Visegrad and Baltic countries.

The key variable we focus on in our research is innovation performance at the
country level. To ensure the comparability of the data and to assess innovation
performance in its complexity, the composite indicator, namely Summary
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Innovation Index (SII) introduced by the European Commission, is used. Despite
some critiques of this indicator in the existing literature (see e.g. Edquist et al.,
2018; Svandovd and Jirdsek, 2019), it is a commonly used indicator of
innovation performance within empirical literature (e.g. Albulescu and Draghici,
2016; Janoskova and Kral, 2019). The SII provides a comparative assessment of
the research and innovation performance of the EU Member States and selected
third countries. The measurement framework previously distinguished among
three main types of indicators and eight innovation dimensions, capturing a total
of 25 different indicators. However, the methodology for calculation of SII was
significantly modified in 2017 and SII currently consists of a total of 27 different
indicators. At the same time, the European Commission (2018) in the European
Innovation Scoreboard notes that the results for previous years are not
comparable to those reported for 2017 and later. For this reason, our analysis of
the impact of FDI flows on innovation performance was divided into two main
periods and steps, i.e. before and after revision of the methodology of SII
calculation, using different analytical approaches, namely:

In the first step, in line with previous studies addressing similar issues (e.g. Qu et
al., 2013; Arun and Yildirim, 2017; Andrijauskiene and Dumciuviené, 2019), the
regression analysis using panel data was performed with SII as a key dependent
variable, for the period 2009 to 2016. As key independent variables, we used the
volume of FDI inflows (IFDI) and outflows (OFDI), values of which were taken
from the UNCTADSTAT (2020). As additional independent variables within our
models, we used indicator of gross domestic product per capita (GDP), inflation
rate measured by the harmonized index of consumer prices (/R) and
unemployment rates (UR). All the values were taken from Eurostat. In
accordance with other similar works (e.g. Wu, Ma and Zhuo, 2017) we added a
one-year lag in our analysis to consider the delay in the innovation performance
induced by foreign direct investment flows and other variables. Since we operate
with panel data, we used the following general panel regression model (1):

K
)/l't = ﬁo + ZXl(t—l)kﬁ + gi(t—l) ,t = 1, 2, ...,T,i = 1, 2, ,N (1)
k=1 ik

where, fo is a constant, Xj(.-1 )« represents the k™ explanatory variable of the (¢-1)"
year in the country i, &;_qy is the error term. K is the number of explanatory
variables excluding the constant, N represents the number of countries, 7T is the
time period. Concerning countries included in the analysis, three regression
models were run, namely Model (1a) covered all Visegrad and Baltic countries,
Model (1b) included only the Visegrad countries (i.e. Czechia, Hungary, Poland
and Slovakia) and Model (Ic) included only the Baltic countries (i.e. Estonia,
Latvia and Lithuania).

We estimated the coefficients of the models with use of a pooled OLS method, or
the panel data estimations — fixed-effect or random-effect estimation methods.
The appropriate estimation method was selected according to several tests,
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namely F-test for testing, whether there exist panel effects in the model; the
Breusch — Pagan Lagrange multiplier test (LM-test) for testing significance of
difference across units; and finally the Hausman test for selection between the
random- and fixed-effect methods.

In the second step, our ambition was to include the latest available data in the
analysis and to evaluate the position of the Visegrad and Baltic countries in the
broader context. Based on this, we used a similar approach as in other studies
(e.g. Remeikiene et al., 2020) and compiled two FDI — innovation performance
matrixes. To capture the longer trend in the development of variables and to
follow the one-year lag applied in the first step, the average values of the
variables over a three-year period were used, namely: in the case of SII, average
values calculated by modified methodology for 2017-2019 were used; in the case
of FDI inflows and outflows, average FDI performance indexes for 2016-2018
were calculated, in accordance with following methodological approach:

The relative success of a particular country in attracting FDI can be measured
through the inward FDI performance index (IFDIPI) developed by UNCTAD
(2002). Later, the outward FDI performance index (OFDIPI) was introduced
(UNCTAD, 2004) as a measure of ownership advantage of the firms based in a
particular country. Some further empirical studies (e.g. Rodriguez, Gémez and
Ferreiro, 2009; Lei et al., 2013) also applied these indexes to evaluate advantages
connected with FDI flows. Both indexes, depending on the direction of FDI
flows, relate inward (outward) FDI to the economic size of the particular country
measured by GDP. They are calculated (Eq. (2)) as the ratio of a country’s share
in global FDI to its share in global GDP as follows:

_ . IFDIi (OFDIi)/IFDIw (OFDIw)
IFDIPIi (OFDIPIi) = CDPL/GDPw 2)

where, IFDIPI; — the inward FDI performance index of the ith country, OFDIPI; —
the outward FDI performance index of the i country, IFDI; — inward FDI of the
i country, OFDI; — outward FDI of the i country, IFDI,, — world inward FDI,
OFDI,, — world outward FDI, GDP; — GDP of the i" country, and GDP,, — world
GDP.

Values above one indicate that the country receives (or allocates abroad) a higher
portion of FDI than its relative economic size. Values below one indicate that the
country receives (or allocates abroad) a lower portion of FDI than its relative
economic size. The data for calculation of FDI performance indexes were taken
from the UNCTADSTAT (2020).

In the two matrixes that put into relation inward/outward FDI performance index
and the innovation performance measured through the SII the positions of the EU
Member States (including the United Kingdom as the EU member at the time to
which the data refer), are recorded. The classification of countries into particular
quadrants was performed based on critical values of individual indexes as
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follows: in the case of both FDI performance indexes the critical value refers to
one; in the case of SII, the critical value refers to the average value of the index
of EU Member States.

4 RESULTS AND DISCUSSION

In the first step of our analysis, the impact of inward and outward FDI as well as
other variables on the innovation performance of the Visegrad and Baltic
countries was examined. Results of the panel data regression with use of
appropriate estimation technique selected according to several tests, i.e. random-
effect regression for all countries (Model 1a); fixed-effect regression for the
Visegrad countries (Model 1b) and fixed-effect regression for the Baltic countries
(Model 1c), are reported in Table 1.

Table 1 — Panel Estimation — Dependent Variable SII

Model la Model 1b Model Ic

RE, all countries FE, Visegrad countries FE, Baltic countries
Constant 0.012 (0.384) 0.024** (0.015) 11.879* (6.721)
IFDI 0.025 (0.041) 0.036 (0.031) 0.054 (0.146)
OFDI 0.043* (0.022) 0.047* (0.018) 0.013 (0.122)
GDP -0.271 (0.182) 0.071 (0.372) 16.32%* (7.841)
IR 0.073 (0.061) -0.016 (0.043) -0.085 (0.143)
UR -0.054 (0.083) 0.113 (0.111) 0.208 (0.134)
R’ 0.352
Adjusted R 0.291
LSDV R* 0.971 0.931
Within R? 0.385 0.357

Notes: Standard errors are in parentheses. The asterisks denote the statistical significance of coefficients
at a level of 10% (*), 5% (**), and 1% (***), based on p-values.

For all models, the errors are normally distributed, based on the Chi-square test.
Since the tests revealed possible heteroscedasticity and serial correlation in
errors, the Arellano estimator (suitable in the case of heteroscedasticity and
serial/cross-sectional correlation) was used for computation of coefficients in all
models.

Based on the results of Model 1, only the independent variable - the outward FDI
is a statistically significant determinant of the innovation performance in the
Visegrad and Baltic region. In the case of results for the Visegrad countries
(Model 1b), with the exception of the constant, only outward FDI significantly
affects the innovation performance of these countries. Surprisingly, this is not the
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case of the Baltic countries (Model 1c), where international capital flows seem
not to affect significantly the innovation. The results rather indicate that domestic
activities and size of the economy (proved by the positive significant impact of
GDP) are more important drivers of national innovativeness.

Within the second step of our analysis, the relationship between foreign direct
investment flows and innovation performance was conducted on a basis of FDI —
performance matrix, where the positions of the EU Member States (including the
United Kingdom as the EU member at the time to which the data refer) are
reported. Two matrixes are designed to put into relation the Summary Innovation
Index and inward/outward FDI performance index separately. To capture the
longer trend in the development of these indexes, average values over a three-
year period were used, with a one-year lag in the case of FDI performance
indexes. The division of countries into individual quadrants was carried out on
the basis of critical values as follows: for both FDI performance indexes, the
critical value refers to one; in the case of SII, the critical value refers to the
average innovation performance of the EU Member States.

Figure 1 shows the position of the EU Member States in terms of their innovation
performance in relation to the performance of inward foreign direct investment
that the countries received. Cyprus and Malta are not included in the matrix due
to the extremely high positive values of the inward FDI performance index.
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Figure 1 — Inward FDI — Innovation Performance Matrix

Overall, based on the positions of the countries in the matrix, the existence of
neither a linear nor a non-linear relationship between the inward FDI
performance index and SII is confirmed. At the same time, the Visegrad and
Baltic countries cannot be considered as separate and homogenous groups of
countries in this regard. Although both groups of countries show below-average
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innovation performance compared to the EU average, their inward FDI
performance is different. The worst positions are occupied by Slovakia and
Hungary, followed by Lithuania, which countries attract relatively less inward
FDI when compared to their economic size. On the other hand, Poland and
Latvia attract the volume of inward FDI slightly outweighing their economic
size. This positive ratio, however, does not result in superior innovation
performance. The best positions from the inward FDI performance index as well
as SII point of view are detected by the Czech Republic and Estonia. Especially,
in the case of Estonia, the relatively high inward FDI performance is associated
with the higher innovation performance that in the last observed year, i.e. 2019
moved Estonia to the group of strong innovators (European Commission, 2020).
The heterogeneities identified among the Baltic as well as the Visegrad countries
in terms of inward FDI — innovation performance relationship, call for further
single country studies in this regard.

Figure 2 shows the position of the EU Member States in terms of their innovation
performance in relation to the performance of outward foreign direct investment,
i.e. volume of investment that the countries allocated abroad. Luxembourg and
Malta are not included in the matrix due to the extremely high values of the
outward FDI performance index.
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Figure 2 — Outward FDI — Innovation Performance Matrix

Overall, the positions of the countries in the matrix to some extent confirm the
results of our previous panel regression, which showed a significant positive
relationship between outward FDI and innovation performance; however, this
relation appears to be rather non-linear. The majority of countries of our interest
lie in the quadrant below the EU average SII and outward FDI performance index
below 1. However, there is an obvious trend of increased outward FDI
performance index being associated with higher innovation performance. This is
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particularly the case of Estonia, where local companies as bearers of international
capital movement, have also potentially contributed to the shift of the country
toward strong European innovators in recent year. An exception from this group
is the Czech Republic, which achieved the highest outward FDI performance.
Thus, it seems that local companies with strong ownership advantages being able
to allocate their investments abroad contribute to the highest innovation
performance of the country among the Visegrad countries.

Despite expected, theoretically, and empirically underpinned assumptions about
the positive impact of inward FDI on innovation performance, this was not
proven either in the conditions of the Visegrad nor the Baltic countries. The
possible reasons can be found in the nature of inward FDI targeted to the
manufacturing industry due to the tendency of the old EU Member States to
relocate part of their manufacturing activities there (Fifekovd and Nemcovd,
2015). Another important reason is generally connected with insufficient
absorptive capacity of host countries, as it has already been noticed e.g. by
Filippetti, Frenz and Ietto-Gillies (2017). According to Sultana and Turkina
(2020) the country can benefit from inward FDI only through a better
understanding of absorptive capacity and the transformation of its related factors.
Concerning the policy implications, our findings suggest targeting efforts on the
development of the absorptive capacity of the home economy, especially the
human resource-related component, as a prerequisite for the ability to absorb new
external technologies and knowledge. Dimensions connected with human
resources and innovators are among the most frequently mentioned weaknesses
of the innovation performance of the Visegrad and Baltic countries (European
Commission, 2020). The necessity to focus more intensively on human capital
accumulation in terms of generating positive effects of inward FDI on innovation
in the host country has been highlighted also by other studies (e.g. Konstandina
and Gachino, 2020).

On the other hand, our research provides some evidence that outward FDI of
domestic firms contributes significantly to the innovation performance of the
analyzed countries and that this effect is more visible in the case of the Visegrad
countries. These results are to some extent similar to those presented by Filippeti,
Frenz and Ietto-Gillies (2017) who found that outward FDI is positively
associated with patenting. However, we cannot confirm that outward FDI
directly influences patenting activities within the home country, since the SII
used as a measure of innovation performance is a composite indicator that mixes
input and output innovation indicators and calculates an average of them (Edquist
et al., 2018). On the other hand, the innovativeness of the Baltic countries seems
to be significantly influenced by factors other than outward FDI, such as the
volume of gross domestic product. The factors determining national innovation
performance are therefore rather country-specific, probably due to the existence
of borders and administrative divisions, which could have a considerable impact
on economic conditions (Urbancikové and Zgodavova, 2019).

ISSN 1335-1745 (print) ISSN 1338-984X (online)



116 QUALITY INNOVATION PROSPERITY / KVALITA INOVACIA PROSPERITA 24/3 —2020

So, in the case of the Visegrad countries, domestic firms as drivers of
international capital movement, seem to utilize their ownership advantages at the
foreign market or/and learn from innovation-advanced host countries, and thus
potentially create significant positive synergy effects on the home country’s
innovation performance. In this context, focus on the idea management system as
a potential driver of innovation may be important (Santos et al., 2018).
Policymakers should also focus more on implementing policies that support local
innovativeness and strengthen it through international capital links with
innovative host economies and their firms.

Hence, we can agree with Li, Lee and Park (2020), and this also seems to be the
case of the Visegrad and Baltic countries that inward FDI does not induce a
substantial knowledge and technology transfer from the home country to the host
country due to efforts by foreign multinationals not to disseminate their
technologies to the host country but rather to foster their technologies by taking
advantage of the competitive advantages of the host country. On the other hand,
outward FDI can evoke positive and significant effects from the host country to
the home country as a result of acquiring a foreign technology base. From the
policy implication point of view, it seems that governments of the Visegrad and
Baltic countries should encourage outward FDI to promote domestic
innovativeness.

S CONCLUSION

In the presented research we have primarily tested whether foreign direct
investment flows boost innovation performance, as measured by the Summary
Innovation Index, in the case of the Visegrad and Baltic countries. Our study
followed an open-system approach to consider the determinants of national
innovation performance, taking into account both inward and outward FDI. We
used a two-step analysis that combined panel data regression analysis with the
design of two FDI — innovation performance matrixes.

Based on the values of the Summary Innovation Index, the Visegrad as well as
the Baltic countries belong to the group of moderate innovators, except Estonia
in the recent year, with the innovation performance below the EU average. The
overall results of our study suggest a positive and significant impact of outward
FDI, i.e. capital investments of domestic firms allocated abroad, on boosting
national innovation performance. These outward investors are most likely able to
exploit their innovation base through foreign presence and technology transfer.
However, even though outward foreign direct investment appears to be a
common driving force of the innovation performance of these countries, we
found certain differences in the drivers of national innovation performance
between the analyzed groups of countries.

In the case of the Visegrad countries, we found that not foreign investors
allocating their capital investments in these countries but rather strong domestic
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firms as bearers of outward foreign direct investment are positively influencing
national innovation performance. On the other hand, this does not apply to the
group of the Baltic countries, where rather other factors, such as the volume of
gross domestic product, significantly contribute to innovation performance.
Based on these results it seems that factors determining national innovation
performance are country-specific.

Our study suffers from certain limitations associated in particular with the
selection of SII as a measure of national innovation performance. The use of
other indicators could probably lead to slightly different results. The usage of this
indicator is also connected with a relatively short period of availability of
consistent data, especially concerning changes in the methodology of SII
calculation. Future research should therefore also focus on the use of other
national innovation performance indicators or combinations thereof.

Since the results indicate some differences between the Visegrad and Baltic
countries in terms of significant drivers of national innovation performance,
further single-country studies would shed more light on this issue. Another
interesting future research direction stems from differences in the motives of
foreign direct investment. It is reasonable to predict that strategic assets-seeking
outward FDI contributes differently to the innovation performance compared e.g.
to resource-seeking outward FDI. Our research suggests the need to focus in
more detail on outward investment activities, especially in the case of the
Visegrad countries, as these investments will play a potentially crucial role in the
innovative development of these countries.
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