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Abstract: During the last two decades, Poland has become a large recipient of inward foreign direct investment

(FDI). This article uses standard panel data techniques to study empirically the determinants of inward FDI in Po-
land during the period 1996-2015 made by multinational enterprises coming from the old European Union (EU)-15
member states. The estimated specification is derived from the knowledge-capital (KC) model and includes two
types of capital: human and physical. The assembled empirical evidence points to the horizontal motive as the pri-
mary reason for undertaking FDI in Poland by multinational firms based in the old EU-15 member states. Moreover,
the KC model does not seem to explain better the pattern of inward FDI in Poland compared to the standard ad hoc

gravity model of international capital mobility.
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1 Introduction

Multinational enterprises (MNEs) play an important
role in the ongoing process of globalization of the world
economy. While many theories have been proposed to
explain the emergence of MNEs, two main reasons why a
firm should internationalize its production processes can
be identified in the theoretical literature: market seeking
and efficiency seeking (Markusen, 2013). According to
the first one, MNEs are vehicles to overcome distance
and lower costs of foreign markets access. Foreign direct
investment (FDI) undertaken by MNEs to serve a local
market in a host country is called horizontal FDI. This
kind of FDI refers to producing abroad the same or
similar products as in the home country. According to
the second one, firms internationalize their production
and become MNEs to get inputs at a lower cost. FDI
undertaken with the aim of reducing production
costs is called vertical FDI. This kind of FDI involves
international fragmentation of production processes and

location of each stage of production in a country where
the factors used intensively in that particular stage are
relatively cheap. These two alternative reasons for FDI
have very different empirical and practical implications.

Traditionally, most empirical work on MNE activity
has focused on the US firms operating abroad as well
as inward FDI in the US (Bloningen, Davies, & Head,
2003; Braconier, Norback, & Urban, 2005; Davies, 2008;
Bergstrand & Egger, 2013). However, more recently
determinants of multinational activity have also been
intensively studied for the group of the so-called
emerging economies that managed to attract large
amounts of inward FDI. In particular, in the last two
decades, Poland has become an attractive host country
for the location of inward FDI, most of which comes
from the developed West European economies. As
the majority of FDI in Poland originates from the old
European Union (EU)-15 countries, the main goal of
this article is to validate the predictions of competing
theoretical models and identify the main reasons for
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inward FDI in Poland using bilateral panel dataset on
FDI from the old EU-15 member states covering the
period 1996-2015.

The structure of this paper is as follows. The next
section provides the review of the relevant literature on
FDI determinants and discusses empirical implications
of competing theoretical frameworks. Subsequently,
data sources of the empirical methodology are discussed.
Finally, we show and interpret our estimation results.
The article ends with final conclusions and guidelines
for future studies.

2 Literature review

Formal theoretical modeling in the so-called new trade
theory that emerged in the early 1980s provided a set
of modeling tools that proved very useful in studying
the emergence of MNEs. This initiated the development
of the so-called new theory of multinational enterprise
(NTMNE) starting from the mid-1980s. To explain
FDI between similar countries, a number of models
of horizontally integrated MNEs were developed.
Initially, these models were based on partial equilibrium
frameworks and assumed identical factor endowments
across countries, and later, they were extended to
general equilibrium settings.

The early examples of this approach include models
developed by Krugman (1983) and Markusen (1984)
that were later extended, inter alia, by Horstmann and
Markusen (1987); Brainard (1993a); Markusen and
Venables (1998, 2000); Helpman, Melitz, and Yeaple
(2004); Sinha (2010); Collie (2011); and more recently
by Cieslik (2013, 2015a, 2015b, 2016, 2018) and Cieslik
and Ryan (2012). Theoretical modeling of horizontally
integrated MNEs usually involves a tradeoff between the
saving in variable costs of exporting, such as transport
costs and tariffs, and the additional fixed costs of setting
up a new plant in the host country. The theory predicts
that given moderate to high trade costs, horizontally
integrated MNEs prevail in equilibrium when countries
are similar in size and in relative factor endowments.

With falling transportation and communication
costs, an increasing part of MNE activity is explained
by the cost-reduction motive. Vertically integrated
MNEs split up their production processes into separate

fragments that can be located in different countries
where the factors of production they intensively use
are relatively cheap. Theoretical modeling of vertically
integrated MNEs hinges on the idea that different
segments of the production process have different input
requirements so it may be profitable to locate each
segment where the factors used intensively in that stage
are relatively cheap. The first models of a vertically-
integrated MNE were developed by Helpman (1984)
and Helpman and Krugman (1985). These models were
later extended by, inter alia, Zhang and Markusen (1999),
Markusen and Venables (2000), and Markusen (2002).

Initially, horizontaland verticalmodels of MNEswere
regarded as two separate strands in the literature. The
next step in the development of the NTMNE was focused
on combining the horizontal and vertical approaches
into an integrated framework. In this framework, firms
could choose between national, horizontal, and vertical
strategies. This synthesis was done by Markusen (2002)
who called this integrated framework the knowledge-
capital (KC) model. According to this model, national
exporting firms dominate when countries are similar
in economic size and in factor proportions, and trade
costs are low. Horizontally integrated MNEs dominate
when countries are similar in economic size and in factor
proportions, and trade costs are high. Alternatively,
vertically integrated MNEs dominate if countries are
similar in size but dissimilar in factor proportions, and
trade costs are low.

In the subsequent years, the KC model has been
extended in many directions. These extensions include,
inter alia, studies by Bergstrand and Egger (2007, 2013),
Markusen and Strand (2009), Markusen and Stdhler
(2011), and Chen, Horstmann, and Markusen (2012).
The most important recent extension of the KC model
is the incorporation of physical capital in addition to
human capital. This allows a direct comparison of the
KC model with the earlier models of horizontally and
vertically integrated MNEs in which differences in factor
proportions were determined only by physical capital to
labor ratios.

Formal empirical studies that attempted to test the
predictions of the NTMNE did not start until the early
1990s. Initially, they focused on US multinationals
while FDI from other countries received relatively less
attention. In particular, these studies were initiated by
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Brainard (1993b, 1997) who tested competing models
of horizontally and vertically integrated MNEs. It was
found that the majority of US MNEs were integrated
horizontally, and not vertically. However, Carr,
Markusen, and Maskus (2001) estimated specifications
directly derived from the KC model and found that US
MNEs were integrated not only horizontally but also
vertically. Since then the determinants of FDI flows have
been widely investigated also in other countries.

The empirical determinants of inward FDI into the
whole group of Central and East European economies
were studied by a number of authors including, inter
alia, Lansbury, Pain, and Smidkova (1996); Brenton, Di
Mauro, and Lucke (1999); Benacek, Gronicki, Holland,
and Sass (2000); Resmini (2000); Garibaldi, Mora,
Sahay, and Zettelmeyer (2001); Bevan and Estrin (2004);
Carstensen and Toubal (2004); Cieslik and Ryan (2004);
Baniak, Cukrowski, and Herczynski (2005); Gorbunova,
Infante, and Smirnova (2012); Wach and Wojciechowski
(2016); and more recently also Ascani, Crescenzi, and
lammarino (2017); Stack, Ravishankar, and Pentecost
(2017); and Tang (2017). However, the empirical studies
for individual CEECs are more scarce.

In particular, determinants of MNE activity in
Poland were studied by Cieslik (1996, 2006, 2017,
2019a, 2019b, 2019¢) and Torrisi, Delaunay, Kocia, and
Lubieniecka (2009). However, with the exception of the
studies by Cieslik (1996, 2006, 2017, 2019a, 2019b, 2019¢),
the previous studies made no attempts to test empirically
the predictions derived directly from the NTMNE and
discriminate between competing models. Moreover, the
previous studies often used the number of firms with
foreign capital participation as a dependent variable,
while this study uses the actual data on the FDI position
collected from the annual reports of the National Bank of
Poland (NBP) as a measure of FDI. Thus, further research
on the determinants of FDI in Poland using alternative
measures of foreign involvement would be definitely of
interest.

Moreover, it seems clear that the process of
integration into the EU should have a significant impact
on the amount of FDI located in Poland. This is mostly
due to the fact that through a gross domestic product
(GDP) growth and reduction in trade costs, it led to
a substantial expansion of market size. However, at

the same time, the accession to the EU reduced the
differences between Poland and the other EU member
countries in terms of unit labor costs. This in turn could
decrease the inflows of vertical FDI and increase inward
horizontal FDI.

3 Data sources and empirical
methodology

The literature surveyed in the previous section indicates
how FDI can be related to individual country-pair
characteristics. The characteristics that affect the amount
of FDI between the source and host countries in pure
horizontal and vertical models are also present in the
hybrid model. Therefore, horizontal and vertical models
can be regarded as two extreme cases of the more general
KC model. The empirical equation derived directly from
this model can be estimated using panel data for Poland
over the period 1996-2015. However, the expected effects
of particular country-pair characteristics can differ
across particular models. Therefore, validating which
investment motive better explains the cross-country
pattern of FDI in Poland can be done by evaluating
the signs and statistical significance of the estimated
coefficients on these characteristics.

In particular, the similarity in economic size and in
relative factor endowments between Poland and the old
EU-15member countries is the main explanatory variable
that allows distinguishing between different theoretical
models. The pure horizontal and KC models predict a
negative relationship between FDI and differences in
the economic country size between the source and host
countries. In contrast, according to the pure vertical
model, similarity in country size should not play any
role. Hence, the positive and statistically significant
coefficient on the variable measuring similarity in
country size can be expected if the market access motive
is important and not significant otherwise.

The similarity in relative country size can be
measured using the size dispersion index (SDI)
developed by Helpman (1987). In particular, he defined
the index of size similarity for a group (I) of trading
partners as follows:
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where sj is country j's share of group I's GDP. It is
maximized when all countries are equal in size.

In our empirical analysis, we use a bilateral version
of this index. Therefore, the Helpman’s SDI for each pair
of countries in our study is calculated as follows:

2 2

| GDP,

spr, =1-| —9Ph | _ i )
»=""| Gpp,+GDP, | | GDP, +GDP,

where GDPi and GDPj are respectively country i's GDP
and country j's GDP.

The value of this index ranges between 0 and 1/2.
The value of SDI is positively related to similarity in
country size and reaches its maximum when countries
are of equal size. SDI is calculated using data on output-
side real GDP at chained purchasing power parity (PPP)
rates and expressed in constant 2011 US dollars for
Poland and particular old EU member states. These data
come from the Penn World Table (PWT) 9.0 available
online at www.ggdc.net/pwt.!

In addition, the pure horizontal model predicts
that FDI in the host country should be decreasing with
rising differences in relative factor endowments, while
the pure vertical and the KC models suggest an opposite
relationship. Therefore, the estimated parameters on the
measures of differences in relative factor endowments
variable should be positive and statistically significant
if the efficiency seeking motive is more important than
the market access motive and negative and statistically
significant otherwise.

The differences in relative factor endowments
between Poland and EU-15 investment partner countries
are measured using differences in both human and
physical capital per worker. The differences in physical
capital endowments (K-DIFF) are calculated using the
national capital stocks expressed in PPPs in constant
2011 US dollars and the number of workers employed.
The differences in human capital endowments (H-DIFF)
are calculated using the human capital indexes for the
source and host countries that are based on the average

1 See Feenstra, Inklaar, and Timmer (2015) for detailed description of
the Penn World Table.

years of schooling and returns to education. The data
necessary to calculate differences in relative human and
physical capital endowments come from the PWT 9.0.

Moreover, in addition to the measures of factor
proportions and SDI that are a part of our identification
strategy, we also control for the effects of other factors
predicted by the theory. In particular, we control for the
summation of Poland’s and the home country’s GDPs
(SUM). According to all theoretical models surveyed
in the previous section, the combined market size of
investment partners should be positively related to the
amount of FDI in the host country. Therefore, we should
expect a positive sign of the estimated coefficient on the
SUM variable. The SUM variable is calculated using the
same GDP data that was used previously to calculate
SDL

Finally, in order to control for the potential
effect of trade costs, we include physical geographic
distance (DISTANCE).? The theory does not provide
clear predictions concerning the effect of distance
on FDI in the host country, and its effect must be
determined empirically. Nevertheless, following the
previous empirical studies surveyed in the literature
review section, a negative effect should be expected.
The physical geographic distance is measured “as the
crow flies” distance between the capitals of the EU-15
member states and the capital city of Poland (Warsaw),
and it is expressed in kilometers. These distance data
are available online at http://www.indo.com/ distance.
In addition, in order to control for business cycle and
policy changes such as joining the EU, individual time
specific effects are included. In order to avoid a potential
endogeneity problem, absolute and relative country
size variables as well as the measures of differences in
relative factor endowments are one period lagged.

The definitions of explanatory variables and their
summary statistics are summarized in Table 1, while
the calculated values of the correlations between the
explanatory variables used in the empirical study
are reported in Table 2. These results show that the

2 The tariffs on manufactured products in trade between Poland and
the EU-15 were eliminated in the second half of the 1990s as a result of
the association agreement with the EU signed in 1991. This means that
already long before Poland’s accession to the EU in 2004, trade with the
old EU-15 member states was mostly free. See for details Cieslik (2007)
and Cieslik and Hagemejer (2011).
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Tab. 1: Definitions and summary statistics of explanatory variables

Explanatory variable Definition Mean Std. dev. Min Max

H-DIFF Human capital per worker difference 0.260 0.408 0.001 0.900

K-DIFF Capital per worker difference 20,0143.400 72,901.280 85,208.190 421,443.300

SDI Helpman'’s size dispersion index 0.377 0.097 0.092 0.500

SUM Sum of parent country and Poland’s 1,543,024.000 979,411.400 439,640.900 4,678,112.000
GDPs

DISTANCE Geographic distance of each parent 1292.267 609.981 515 2756

country’s capital city from Warsaw

Std. dev., standard deviation; Min, minimum; Max, maximum; GDP, gross domestic product.

Source: Own elaboration.

Tab. 2: Correlations between explanatory variables

Variable H-DIFF K-DIFF SDI GDPSUM DISTANCE
H-DIFF 1 -0.193 -0.006 0.265 0.599
K-DIFF 1 -0.126 0.155 -0.041

SDI 1 -0.100 0.117
SUM 1 -0.085
DISTANCE 1

Source: Own elaboration.

explanatory variables are not strongly correlated with
each other.

The inward FDI stock in Poland is measured using
the data on the FDI position obtained from the annual
reports of the NBP entitled “Foreign Direct Investment in
Poland” published on a regular basis since 2003. The FDI
position is the net sum of equity and debt instruments,
and the equity constitutes its major part. The first NBP
report was published in 2003 and included the statistical
data also for earlier years starting from 1996. Hence,
the starting year of our sample is 1996. The last year
of our sample is 2015, which is determined by the data
availability for our explanatory variables obtained from
the PWT 9.0. Therefore, our sample contains old EU-15
countries during the period 1996-2015, which yields a
panel of 300 observations.

In the last year of our sample (2015), the total inward
FDI stock in Poland amounted to $185,986.4 million. The
top three source countries among the EU-15 countries
in 2015 were, respectively, the Netherlands with $

34,561.3 million, Germany with $ 28,161.6 million, and
Luxembourg with $ 4,224.4 million.

The relationships between FDI and independent
variables derived from the theory are estimated using
the standard techniques of panel data econometrics
including fixed and random effects estimators. The
estimated equation in the generalized form is expressed
as follows:

InFDL;, =, + o, In(¥, +Y,) +a, In(1 - ;- sjz.,) +
+o,In|K, /L, -K,/L, |+a,In|H, /L, —H,/L,| 3)
+a5 InDISTANCE; +v, +u, + ¢,

where FDIijt is a bilateral inward FDI stock from country
i to country j in year f; Yit and Yjt are respectively
GDPs of country i and country j in year ¢#; sit and sjt are
respectively the shares of country i’s GDP and country
j’s GDP in their combined GDP in year f; Kit/Lit and
Kjt/Ljt are respectively the ratios of physical capital
to workers in country i and country j in year t; Hit/
Lit and Hjt/Ljt are respectively the amounts of human
capital per worker in country i and country j in year f;
DISTANCE;] is a variable measuring the geographical
distance between the capitals of country i and country
j; vij is the individual country-pair specific effect that
may be fixed or random; ut is the individual time-
specific effect, while eijt is the error term, for i = Poland,
j =1, ¥4, 15 investment partners of Poland from the old
EU-15 countries, and t = 1996, V4, 2015; and a’s are the
parameters to be estimated.
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Tab. 3: Full sample estimates for the period 1996-2015

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

H-DIFF 0.239***(3.20)  0.030(0.34) 0.048 (0.56) 0.083(1.22) -0.003 (0.04) 0.015(0.22)

K-DIFF -1.088*** (5.43)  0.007 (0.03) -0.001 (0.01) -0.507* (1.80) -0.253 (0.89) -0.293 (1.04)

SDI 3.891*** (6.28) 1.075** (1.97) 1.151**(2.12) 2A477%** (3.37) 0.121 (0.28) 0.178 (0.41)

SUM 6.997*** (21.95)  4.803*** (15.68)  4.820*** (15.83) 5.365*** (5.07)  1.778*** (4.34) 1.760*** (4.34)

DISTANCE - - -1.416** (2.25) - - -1.453*** (2.69)

Constant -73.259%** -58.936%** -48.966*** (9.06) -59.540%** (4.12) -13.737** -2.628 (0.33)
(25.49) (19.28) (2.01)

Time-specific effects No No No Yes Yes Yes

Country-specific effects Fixed Random Random Fixed Random Random

Overall R? 0.188 0.275 0.337 0.261 0.493 0.596

Within R? 0.765 0.724 0.726 0.841 0.833 0.833

Between R? 0.154 0.219 0.307 0.177 0.249 0.426

F-test for country-specific effects ~ 83.66 (0.000) 77.25 (0.000)

(p-val)

LM test for country-specific 732.41 (0.000) 710.56 (0.000) 1002.34 (0.000) 1029.34 (0.000)

effects (p-val)

Hausman test (p-val) 5600.25 (0.000) _ 1110.73 (0.000) 6.37 (0.999) 10.94 (0.983)

Notes: N =300 in all specifications; * significant at the 10% level of significance, ** significant at the 5% level of significance, ***
significant at the 1% level of significance, and z-statistics in parentheses.

Source: own elaboration.

Tab. 4: Limited sample estimates for the pre-accession period 1996-2004

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

H-DIFF 0.235(0.87) -0.033(0.12) -0.148 (0.59) 0.308(1.21) 0.055 (0.24) -0.027 (0.13)
K-DIFF -1.437 (1.37) -3.946*** (4.80) -4.923*** (6.54) -1.084(0.94) -0.915(0.96) -1.731*(1.97)
SDI -0.683 (0.33) -0.619 (0.61) -0.743 (0.96) -1.104(0.56)  -0.642(0.70)  -0.512(0.75)
SUM 7.185*** (7.56) 3.975***(6.05)  2.879***(5.90)  7.308*** (2.63) 1.817***(2.70) 1.554*** (3.21)
DISTANCE - - -2.720%** (3.93) - - -2.140*** (3.42)
Constant -76.606*** (3.06)  -2.609 (0.16) 43.076*** (2.73) -82.267*(1.92) -7.431(0.49)  20.986 (1.41)
Time-specific effects No No No Yes Yes Yes
Country-specific effects Fixed Random Random Fixed Random Random
Overall R? 0.264 0.284 0.554 0.265 0.374 0.641

Within R? 0.696 0.664 0.628 0.750 0.738 0.734
Between R? 0.262 0.261 0.577 0.259 0.264 0.611

F-test for country-specific effects 52.39 (0.000) 51.42 (0.000)

(p-val)

LM test for country-specific effects 252.63 (0.000) 136.16 (0.000) 350.36 (0.000) 214.43 (0.000)
(p-val)

Hausman test (p-val) 228.51 (0.000) 87.88 (0.000) 12.64 (0.396) 17.28 (0.139)

Notes: N =135 in all specifications; * significant at the 10% level of significance,
z-statistics in parentheses.
Source: own elaboration.

*** significant at the 1% level of significance, and
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Tab. 5: Limited sample estimates for the post-accession period 2005-2015

Explanatory variable

(1)

(2)

(3)

(4)

(5)

(6)

H-DIFF 0.012(0.17) -0.024 (0.36) -0.009 (0.14)  -0.029(0.46) -0.030(0.46) -0.018(0.29)
K-DIFF 0.354(1.17) 0.405* (1.80) 0.425% (1.89) -0.646* (1.75) -0.542(1.44) -0.520(1.40)
SDI 1.596** (2.45) 0.594 (1.23) 0.688 (1.41) -0.076 (0.09)  0.469 (1.00) 0.539(1.14)
SUM 1.232%*(1.97) 0.994** (2.55) 0.985%* (2.49) -1.974(1.39) 0.556(1.13) 0.516 (1.03)
DISTANCE - - -1.205*(1.89) - - -1.115* (1.73)
Constant -11.711%%(2.13)  -10.050*** (2.64)  -1.535(0.26)  45.004* (2.12) 6.925(0.82) 16.065 (1.62)
Time-specific effects No No No Yes Yes Yes
Country-specific effects Fixed Random Random Fixed Random Random
Overall R? 0.045 0.129 0.237 0.119 0.135 0.223

Within R? 0.240 0.226 0.229 0.409 0.387 0.390
Between R? 0.037 0.119 0.238 0.191 0.112 0.206

F-test for country-specific effects (p-val)  65.49 (0.000) 74.82 (0.000)

LM test for country-specific effects 367.39 (0.000) 404.82 (0.000) 398.08 (0.000) 430.19 (0.000)
(p-val)

Hausman test (p-val) 1.85(0.763) 3.29(0.510) 9.26 (0.814) 8.48 (0.863)

Notes: N =165 in all specifications; * significant at the 10% level of significance, ** significant at the 5% level of significance, ***
significant at the 1% level of significance, and z-statistics in parentheses.

Source: own elaboration.

4 Empirical results

In this section, we present and discuss our estimation
results. First, in Table 3, we report estimation results
obtained for the full sample. Then, in Table 4, we report
estimation results obtained for the sample limited to the
pre-accession period 1996-2004. Finally, in Table 5, we
report estimation results obtained for the sample limited
to the post-accession period 2005-2015.

The benchmark estimation results obtained using
the fixed-effects estimator but without controlling for
individual time effects are presented in column (1) of
Table 3. It turns out that all the estimated coefficients
on our explanatory variables are statistically significant
already at the 1% level. The majority of the estimated
coefficients display the expected signs that favor the
KC model in which both market access and cost-
reducing motives determine FDI over the pure models
of horizontally and vertically integrated multinational
firms.

On the one hand, the positive signs of the estimated
parameters on the measures of both the relative and

the absolute country sizes suggest that FDI increases
with the similarity in the market size as well as the
size of the combined market in both home and host
countries, which is in line with the horizontal motive
for FDI. On the other hand, the positive sign of the
estimated parameter on the measure of differences in
human capital per worker suggests that FDI increases
with differences in relative factor endowments between
the home and host countries, which is in line with the
vertical motive for FDI. However, the negative sign of
the estimated parameter on the differences in physical
capital per worker would rather suggest the importance
of the horizontal motive.

The robustness of the fixed-effects estimates
is studied using the random-effects estimator. The
random-effects estimates obtained without controlling
for individual time effects are presented in column (2)
of Table 3. These results differ from the results reported
in column (1) as now the estimated parameters on both
relative factor endowment variables are not statistically
significant at any of the usually accepted levels of
statistical significance. The estimated parameter on the
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relative country size becomes now statistically significant
only at the 5% level, while the estimated parameter on
the absolute country size remains statistically significant
at the 1% level. Both parameters display expected
positive signs meaning that FDI increases with both the
similarity in the market size and the size of the combined
market in home and host countries, which is in line with
the horizontal reason for FDI. However, the Hausman
test with p-value equal 0.000 favors the fixed-effects
estimator as the proper estimation format.

Unfortunately, in the fixed-effects estimation, it
is not possible to obtain the estimate of the parameter
on the distance variable that does not vary over time
and becomes a part of the country-specific fixed
effect. Therefore, in order to investigate the sign of the
estimated parameter on the distance variable, we also
estimate the specification of the model that includes the
distance variable using the random-effects estimator.
The estimation results obtained from this specification
are reported in column (3). The estimated parameter on
the distance variable is statistically significant at the 5%
level and displays a negative sign, which is in line with
the vertical reason.

In columns (3)-(5), we study the robustness of
our previous fixed- and random-effects estimates,
respectively, by controlling for individual time-specific
effects by including dummy variables for particular
years of our sample. The estimated coefficients on time
effects in both cases are jointly statistically significant,
and their inclusion improves the accuracy of our
estimates reported in columns (1)-(3), which is reflected
in the higher values of R%.

The estimation results obtained via the fixed-effects
estimator by controlling for individual time effects,
presented in column (4), show that only the estimated
parameters on the relative and absolute country sizes
are statistically significant at the 1% level and display
the positive signs. The estimated parameter on the
differences in physical capital per worker is statistically
significant at the 10% level only and displays a negative
sign, while the estimated parameter on the differences in
human capital per worker is not statistically significant
at all. Hence, these results favor the importance of the
horizontal motive.
obtained

Subsequently, the estimation results

via the random-effects estimator by controlling for

individual time effects are presented in column (5).
These results show that only the estimated parameter
on the combined market size variable is statistically
significant at the 1% level and displays a positive sign.
The remaining explanatory variables are not statistically
significant at all. The Hausman test with p-value equal to
0.999 clearly favors the random-effects estimator as the
proper estimation format.

Finally, in column (6), we report estimation results
obtained from the specification of the model that includes
the distance variable using the random-effects estimator
while controlling for individual time effects. These
results show that the only explanatory variables that are
statistically significant at the 1% level are the absolute
country size and the geographic distance between
Poland and investment partner countries. The estimated
parameter on the combined market size remains
positive, while the estimated parameter on the distance
variable is negative. All the other explanatory variables
remain statistically not significant. These results are
similar to the estimation results obtained on the basis
of an ad hoc empirical gravity framework frequently
used in previous empirical studies of bilateral FDI flows
that included GDPs of the home and host countries and
distance between them as the only explanatory variable.
Hence, it seems that the estimated KC model does not
perform better than the simple gravity model used in
many early empirical studies mentioned in the literature
review section.?

In Tables 4 and 5, we report estimation results
obtained for the subsamples limited to the pre-accession
period 1996-2004 and the post-accession period 2005-
2015, respectively. The particular columns in Tables 4
and 5 are the direct counterparts of columns in Table 3.
In column (1) of Table 4, we show the estimation results
obtained for the pre-accession period using the fixed-
effects estimator without controlling for individual time
effects. These results show that the sum of GDPs is the
only statistically significant explanatory variable in
addition to the constant term. This reinforces the earlier
view that the KC model does not perform better than the
simple ad hoc gravity model.

Subsequently, in column (2) of Table 4, we show the
estimation results obtained for the pre-accession period
using the random-effects estimator without controlling

3 See, inter alia, Brenton et al. (1999) and Cieslik and Ryan (2004).
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for individual time effects. These results show that in
addition to the GDP sum, which remains statistically
significant at the 1% level and displays a positive
sign, also the differences in capital to labor ratios are
statistically significant at the 1% level but display a
negative sign. However, the Hausman test with the
p-value equal to 0.000 clearly favors the fixed-effects
estimator as the proper estimation format.

Finally, in column (3) of Table 4, we report estimation
results obtained from the specification of the model
that includes the distance variable using the random-
effects estimator without controlling for individual time
effects. These results show that in addition to the GDP
sum and the differences in capital to labor ratios that
remain statistically significant at the 1% level, also the
geographical distance variable is statistically significant
at the 1% level and displays a negative sign.

The estimation results obtained via the fixed-effects
estimator by controlling for individual time effects are
presented in column (4) of Table 4. These results show
that in qualitative terms, the inclusion of time effects
does not change our previous conclusions obtained
on the basis of the estimates reported in column (1) as
the GDP sum remains the only statistically significant
explanatory variable.

Subsequently, in column (5) of Table 4, we show
the estimation results obtained via the random-effects
estimator by controlling for individual time effects. These
results show that, similar to the estimates reported in
column (2), the GDP sum remains statistically significant
at the 1% level and displays an expected positive sign.
However, this time, the estimated parameter on the
differences in capital to labor ratios variable loses
its previous statistical significance. Therefore, these
estimation results are very similar to the results reported
in column (4) that were obtained using the fixed-effects
estimator with individual time effects. However, the
Hausman test with the p-value equal to 0.396 favors
the random-effects estimator as the proper estimation
format. Therefore, the estimation results obtained for
the subsample consisting of the pre-accession years
1996-2004 are very similar to the results obtained for the
full sample.

Finally, in column (6) of Table 4, we report estimation
results obtained from the specification of the model that
includes the distance variable using the random-effects

estimator with individual time effects. These results show
that, similar to the estimates reported in column (3), the
GDP sum, the geographical distance, and the differences
in capital to labor ratios are statistically significant and
mostly display the expected signs. However, this time,
the estimated parameter on the differences in capital to
labor ratios variable is statistically significant only at the
10% level.

In Table 5, we show the estimation results obtained
for the subsample containing the post-accession years
2005-2015. In column (1) of Table 5, we report the
estimation results obtained for the post-accession period
using the fixed-effects estimator without controlling for
individual time effects. These results show that the only
statistically significant explanatory variables are the
GDP sum and the similarity in market size, both at the
5% level, which support the horizontal reason for FDI.

In column (2) of Table 5, we show the estimation
results obtained for the post-accession period using
the random-effects estimator without controlling for
individual time effects. These results show that in
addition to the GDP sum, which remains statistically
significant at the 5% level, also the differences in capital
to labor ratios are statistically significant at the 10%
level. Moreover, in contrast to the results reported in
column (2) of Table (4), the estimated coefficient on
the differences in capital to labor ratios displays now a
positive sign, which is in line with the vertical reason for
FDI. The Hausman test with the p-value equal to 0.763
clearly favors the random-effects estimator as the proper
estimation format.

In column (3) of Table 5, we report the estimation
results obtained from the specification of the model
that includes the distance variable using the random-
effects estimator without controlling for individual time
effects. These results show that in addition to the GDP
sum and the differences in capital to labor ratios, also
the geographical distance is statistically significant at the
10% level and displays the negative sign.

The estimation results obtained via the fixed-effects
estimator by controlling for individual time effects
are shown in column (4) of Table 5. Compared to the
results reported in column (1) after the inclusion of time
effects, the GDP sum and the similarity in market size
variables are no longer statistically significant. The only
statistically significant explanatory variable, but only at
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the 10% level, is now the difference in capital to labor
ratios, which displays a negative sign.

Subsequently, in column (5) of Table 5, we show
the estimation results obtained via the random-effects
estimator by controlling for individual time effects.
However, in this case, none of the explanatory variables
is statistically significant, while the Hausman test with
the p-value equal to 0.814 favors the random-effects
estimator as the proper estimation format.

Finally, in column (6) of Table 5, we report the
estimation results obtained via the random-effects
estimator by controlling for individual time effects. In
this case, the only statistically significant explanatory
variable, but only at the 10% level, is now the distance
variable, which displays a negative sign. Hence, the
estimates obtained for the sub-sample consisting of
the post-accession years show that the KC model does
not contribute to the better understanding of FDI
determinants compared to the simple ad hoc gravity
model with geographic distance between the investment
partners as the key explanatory variable.

5 Conclusions

This study used the panel data analysis to examine
empirically the horizontal and vertical reasons for FDI
from the old EU-15 member states in Poland during the
period 1996-2015. The estimated specification of the
empirical model was derived from the modified KC
model with two types of capital: human and physical,
in which both horizontally and vertically integrated
multinational firms could coexist in equilibrium. The
assembled empirical evidence pointed to the horizontal
rather than the vertical motive as the main reason for
FDI in Poland. However, the modified KC model
does not seem to explain the cross-country pattern of
inward FDI in Poland better than the traditional ad hoc
gravity model that relates bilateral FDI only to GDPs of
investment partners and distance between them.
Therefore, in future studies, it would be useful to
extend the sample and include source countries other
than the old EU-15 countries. Moreover, in future
studies, it would be recommended to reestimate the
specifications using another dependent variable that
would better measure the extent of multinational

involvement in the host country. In particular, the FDI
variable could be limited only to the net sum of foreign
equity, while the debt instruments would be excluded
from the FDI position as this variable would better
correspond to the postulated theoretical relationship.
Unfortunately, the NBP started to report the data for
these two categories only relatively recently. Therefore,
this issue needs to be addressed in future studies.
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