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This paper uses dynamic panel data methods to examine the determinants of foreign
investment (FDI) into Central and Eastern European countries (CEECs). Our empirical model
that the traditional determinants, such as market potential, low relative unit labor costs, a
workforce and relative endowments, have significant and plausible effects. In addition, tran
specific factors, such as the level and method of privatization and the country risk, play imp
roles in determining the flows of FDI into the CEECs and help to explain the differing attractiv
of the individual countries to foreign investors.Journal of Comparative Economics 32 (1) (2004)
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1. Introduction

This paper examines the determinants of foreign direct investment (FDI) into C
and Eastern European countries (CEECs) during their transition towards a m
economy. The last decade has seen a remarkable growth of European but also US
direct investments in CEECs. This growth is often thought to be driven by the pr
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of integration of CEECs into the European Union and the associated elimination
barriers to FDI and by the acceleration of the transition process in those econ
However, the CEECs are far from homogeneous and both the level and growth of FD
across countries. While the Central European countries, i.e., Czech Republic, Hu
Poland, Slovak Republic, and Slovenia, have attracted substantial foreign capital, the
Eastern European countries, i.e., Bulgaria and Romania, lag far behind. We argue t
discrepancy cannot be explained fully by traditional FDI determinants because tran
specific factors play an important role in the investment decision of a multinat
company in so far as they reflect the actual state of the transition process, the overal
stance, or even future prospects.

To focus on the transition process, we supplement the traditional determinants
market potential and trade costs, derived from endowment-based theories of the m
tional firm with transition-specific factors, e.g., the level and method of privatization
using both traditional and transition-specific variables, we extend the work of Lansb
al. (1996) and Holland and Pain (1998); these authors focus on the business envir
and the privatization process as primary determinants of FDI in CEECs. The impa
these variables are estimated within a dynamic panel data framework using an appr
generalized method of moments (GMM) estimation technique.1 By employing a dynamic
panel data approach, we incorporate all available information in the cross section an
series dimensions and also distinguish between the short-run and long-term evolu
FDI in CEECs. Only a few studies of FDI have used panel data at all, and these est
static models only (Bevan and Estrin, 2000). By stressing the dynamic nature of FD
make the analysis of FDI in Eastern Europe more realistic.

The structure of this paper is as follows. Section 2 contains some relevant stylize
to motivate the subsequent analysis and a review of the theoretical literature, from
we derive factors having a potential impact on FDI in Eastern Europe. The econo
specification and estimation strategy are presented in Section 3. Section 4 repo
discusses the empirical results, while Section 5 concludes with a policy discussio
some suggestions for extensions.

2. Some stylized facts and a literature review

Table 1 shows the evolution of FDI inflows as a share of GDP into several regio
the world.2 The transition to market economies in Central and Eastern European cou
has been accompanied by a surge of FDI inflows. CEECs attracted more FDI than th
income countries from 1993 onward and outperformed lower-middle-income countr
1999, which may have been affected by the Asian crisis. According to Brenton and
(1997), the commercial integration of some CEECs into the European Union is comp

1 Buch et al. (2003) estimate a dynamic cointegration model to investigate the long-run determinants
for a larger set of European countries. However, this approach requires a large time dimension that prec
use of transition-specific variables. Since their estimation results are rather unstable, we decide not to ap
cointegration techniques.

2 The classification of countries into regions follows the World Development Indicators (World Bank, 2
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Table 1
FDI inflows to CEECs, as a share of GDP

Regions 1993 1994 1995 1996 1997 1998 19

CEEC 1.87 1.68 3.23 2.24 3.17 3.78 4.3
Low income countries 1.32 1.23 2.05 2.48 3.06 3.39 2
Lower middle income countries 3.02 3.32 4.65 6.05 3.13 3.81 3
Upper middle income countries 2.29 3.28 3.70 3.90 4.94 5.22 6
High income OECD countries 1.47 1.62 1.88 1.75 2.16 3.98 5

Note: CEEC consists of Bulgaria, Czech Republic, Hungary, Poland, Romania, Slovak Republic, and Slo
Source: World Development Indicators (World Bank, 2002).

Table 2
Macroeconomic overview in 1999

Countries FDI stock FDI stock Gross Monthly Private Country Transi
per capita domestic gross wage market risk inde

product share

Czech Republic 21.10 2052.41 133.80 297.78 80 61.96 3.49
Hungary 19.86 1972.88 115.08 320.90 80 65.75 3.69
Poland 36.48 943.63 326.63 418.67 65 62.06 3.48
Slovak Republic 4.89 906.60 57.15 264.48 75 48.33 3.33
Slovenia 2.90 1460.59 31.72 792.82 55 70.06 3.20
Bulgaria 3.40 414.72 41.62 111.69 70 37.87 2.86
Romania 6.44 286.71 135.68 111.70 60 36.28 2.80
Portugal 23.52 2354.59 113.72 718.00 94 82.84 –

Sources: FDI Stock (in billions of dollars) and Stock per capita (in dollars) from UNCTAD (2001), GDP
billions of dollars) from World Development Indicators (World Bank, 2001), Monthly Gross Wage (in do
from WIIW Handbook of Statistics (WIIW, 2001) and ILO (2001), Private market share (in % of GDP)
EBRD (2001). The country risk index is taken from Euromoney (1999) and is inversely related to observe
The transition index is a simple average of the progress in transition indicators from EBRD (2001).

Hence, FDI flows to these countries may reflect a deeper phase of integration. Ho
the CEEC group is not homogeneous and, as noted by Bevan and Estrin (2000), co
with favorable initial conditions have attracted more FDI than their more risky and p
performing neighboring countries.

Table 2 presents a brief overview of the state of the transition in some Ea
Economies using Portugal, which joined the EU only in 1986, as a comparator. M
the foreign investment goes to Poland, the Czech Republic and Hungary, which a
three largest CEECs and also the earliest members of the Central European Fre
Area (CEFTA).3 Consequently, investment in one of these countries guarantees a
to all of their markets and to the nearby European Union. Moreover, these countri
characterized by a low country risk and a high level of reform measured by the EB
transition index. For Hungary and the Czech Republic, the private market is 80% of

3 The CEFTA was created in 1992 by the former Czechoslovakia, Hungary and Poland. On March 1993
on approximately 40% of industrial goods were eliminated. On January 1997, duties on industrial produc
removed completely, except for a few sensitive sectors.
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Table 3
Share of FDI stock by country of origin, as of December 1999

Countries Czech Hungary Poland Slovak Slovenia Bulgaria Rom
Republic Republic

EU 82.7 76.9 63.8 74.5 81.2 60.2 56.8
Austria 11.5 11.7 2.3 16.9 37.5 4.5 5.1
France 4.7 6.1 11.0 4.2 12.8 3.0 7.1
Germany 29.6 28.0 17.3 22.0 12.3 15.3 10.2
Italy 0.9 3.2 9.1 1.6 6.6 1.2 7.6
Netherlands 27.1 15.5 9.2 15.0 3.8 6.0 11.6
UK 4.7 6.4 5.9 9.1 4.8 5.7 5.1
Others 4.2 6.0 9 5.7 3.4 24.5 10.1

USA 8.2 12.2 14.7 13.0 4.4 7.1 7.7

Source: UNCTAD (2001).

Hence, the countries having a large market, i.e., high GDP, and a stable, advanced
economy perform well in terms of attracting FDI.

On a per capita basis, although relatively small, Slovenia and to a lesser exte
Slovak Republic attract significant FDI. Slovenia has a relatively stable environment
a country risk index of 70, and the Slovak Republic has a relatively high share of p
businesses at 75% of GDP. Moreover, both countries are well advanced in their trans
a market economy. In Bulgaria and Romania, the slow progress toward a market ec
has impeded FDI inflows, even though these economies have the lowest labor cos
CEEC countries. Based on these data, we make a distinction between the Central E
Countries, namely, Czech Republic, Hungary, Poland, Slovak Republic and Sloven
the South Eastern European Countries, namely, Bulgaria and Romania, in our analy

The origins of FDI flows to CEECs as of December 1999 are reported in Tab
Foreign investment comes mainly from the EU, with Germany, the Netherlands and A
as the main investors. Proximity to the EU stimulates market-seeking investment o
based multinationals but also, to a smaller extent, greenfield investments (Alessa
2000). The latter benefit from few large privatization projects mostly in the late 1990s
position of the US is non-negligible, particularly in the Visegrad countries, i.e., Po
Czech Republic, Slovak Republic and Hungary. These four countries account for
90% of US investment in the region.

The growing theoretical literature on FDI identifies two main areas in which m
national companies compensate for the cost of operating abroad. The horizontal ap
considers the endogenous emergence of multinational enterprises (MNEs) in models
perfect competition, e.g., Horstmann and Markusen (1992), Brainard (1993) and Ma
and Venables (1998, 2000). Horizontal multinationals produce the same product in
ple plants so that they serve local markets from local production. Horizontal multina
als arise if proximity advantages outweigh concentration advantages.4 In this proximity-
concentration approach to FDI, the presence of multinational firms depends on a se

4 The proximity advantage reflects the benefits of locating production close to consumers wh
concentration advantage reflects the benefits from economies of scale. Companies choose to export th
and services if concentration advantages prevail.
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dustry characteristics, e.g., factor intensities, increasing returns to scale, and produc
entiation, and country characteristics, e.g., relative endowment differences and trad
Other indirect factors, e.g., public and private infrastructure and legal systems, also
both trade costs and plant setup costs (Markusen and Zhang, 1999). Breuss et al
provide an interesting extension of the models of Markusen and Venables (1998,
In a three-factor model, they introduce structural subsidies that may decrease eit
transport cost or the plant setup cost of MNEs.5 In their model, multinational activitie
increase in countries where the structural expenditures are allocated directly to su
investments.

Given the dominance of developed countries as source and as host countries, ho
models have received somewhat more attention than vertical models of FDI, e.g., He
(1984). These models explain the existence of MNEs by large differences in
endowment across countries because different parts of the production proces
different input requirements. Since input prices vary across countries, it becomes pro
to split the production process according to the factor intensities of its different s
Hence, the vertical model allows the separation of the knowledge-generating ac
from production. Markusen et al. (1996) and Markusen (1997) integrate these
approaches by developing a knowledge-capital model that allows multinationals
vertical as well as horizontal. Vertical MNEs arise when countries have different f
endowments and trade costs are low.6

Two main conclusions for the choice of explanatory variables to be used in the em
analysis emerge from the preceding discussion. First, both horizontal and vertical
are expected to invest in CEECs. The former are attracted not only by local markets b
by the opportunity to service the neighboring countries and the EU market through F
accession countries; the latter are attracted by factor endowment differences and lo
costs. All of these variables are closely related to theoretical models of FDI. Secon
transition path of the individual CEECs matters. A foreign investment decision is aff
by the progress of a potential host country toward a market economy. Hence, Hunga
the Czech Republic, which pursued a policy of fast privatization and exhibited a s
political and legal system, perform exceptionally well in terms of FDI while others la
behind. Consequently, a second set of explanatory variables must be considered to m
the transitional characteristics of the CEECs.

3. Empirical specification

Based on the theoretical literature, we identify a set of traditional determin
of FDI, namely, market size, trade costs, plant and firm specific costs, and re
factor endowments. A second set of explanatory variables introduces transition-s

5 Structural subsidies can be used to improve infrastructure facilities and thereby reduce trade costs. T
be also used to subsidize investments directly and thereby reduce the MNEs’ plant setup costs.

6 Tariffs and transport costs encourage vertical multinational activity by magnifying differences in
prices, on the one hand, and discourage this activity by making trade between the parent company and it
more expensive, on the other hand.
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determinants, namely, the share of private businesses, the method of privatization,
risk associated with each host country, that may influence the decision to invest in C
The motivation for our choice of variables follows; the details of the computations an
data sources are given in Appendix A.

The impact of market size on FDI inflows in CEECs must be treated carefully. Init
FDI inflows coincided with a period of recession up to 1995, which has been asso
with the transition to a market economy (Kornai 1994, 1995; Lavigne, 1999; Ro
2000). Hence, a perverse but spurious relationship between FDI and market size
result from using the actual output of the host country. Practical suggestions to ove
this statistical problem include proxying market size by population size (Meyer, 1
starting the analysis at the point of recovery (Barell and Holland, 2000), and taking
inflows relative to GDP (Holland and Pain, 1998). All these approaches find FDI
significantly and positively influenced by market size ceteris paribus. As an altern
approach, we propose taking the market potential associated with a specific lo
because this is the information that a MNE considers when making a locational de
The decision of whether to serve remote customers by export or by FDI is not re
simply to the size of the domestic market but it also depends on the market s
all neighboring countries (Head and Mayer, 2002). Even within a country, the dom
market is limited by transportation costs between the subsidiary and the various re
markets. Therefore, we measure the market potential of a country as the average
output of all countries in the sample weighted by an inverse distance measure derive
transportation costs on a region-to-region basis.

In the empirical literature, distance is often used to model trade costs. However
this variable is constant over time, it cannot be distinguished from any other time-inv
variables in our panel. In her analysis of US FDI at a sectoral level, Brainard (1
uses freight cost and tariffs as proxies for trade costs. Unfortunately, freight cos
not available for Eastern European countries. Consequently, we take the host co
tariff revenue as a percentage of imports to be the sole proxy for trade costs.
the impact of tariffs on FDI depends on the size of the host country, we multiply
average GDP of the host country.7 This variable conveys more information than a sim
distance measure because it changes over time. Due to the aggregate nature of our
cannot differentiate between horizontal and vertical FDI; thus, we expect tariffs to ha
ambiguous impact on FDI.

Given the relatively low labor costs in CEECs, firms should have a strong ince
to locate their labor-intensive activities in the area. Holland and Pain (1998) find
wage differences between CEECs have a significant impact on FDI inflows from
EU. However, they do not control for the bilateral wage relation between hos
home countries. Moreover, low wages do not necessarily reflect low production
because labor productivity may be low. Taking this into account, the location decis
a multinational depends on the relative productivity-adjusted labor cost in the host c

7 We do not use yearly GDP data because we want to control for relative size effects between individu
countries and not for business cycles or other fluctuations.
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Thus, we expect that high unit labor costs of the host country relative to the rep
country will depress FDI.

The potential access to skilled labor in the host country is also important.8 While actual
unit labor costs measure the relevant costs for a given production technology, inve
by western MNEs leads to innovations in the host country’s production technology
though this technology remains less advanced than in the home countries. Bar
Lichtenberg (1987) suggest that the transition from the old to the new technology gen
job tasks and operating procedures that are not only different but less defined in th
run. Nelson and Phelps (1966) argue that education increases the capability to p
and understand information; they confirm empirically that educated people are bett
to cope with the implementation of a new technology. Consequently, a MNE’s dema
educated labor should be high at least for a transition period until the production techn
is fully implemented in the CEECs.9 Therefore, we expect a skilled labor force to hav
positive impact on FDI inflows. In this paper, we measure skill as the fraction of me
and higher-educated workers in the relevant labor force.

The absolute difference in GDP per capita is often taken as a proxy for the diffe
in relative factor endowments, although the relative capital–labor ratio would
better measure. Unfortunately, capital stock data are not available for CEECs. Mor
constructing capital stock data from investment data by means of the perpetual inv
method as outlined by the OECD (2001b) is not easily adaptable to CEECs for s
reasons. First, the average service lives or depreciation rates for different typ
productive assets are uncertain. Second, long consistent series of investment d
missing.10 Finally, an unknown fraction of the capital stock that was used in the cen
planned economies turned out to be inappropriate for the market system introduce
the abolishment of communism. Consequently, we use the investment–labor ratio
investment measured as gross fixed capital formation and labor measured as the w
population, as a rough proxy for the unobservable capital–labor ratio.11 Although we have
no unambiguous prior expectation of the sign of this variable, the sign of the estim
coefficient provides some information about whether FDI in CEECs is horizont
vertical.

The 1996 UNCTAD report on FDI incentives concludes that, even if the traditi
determinants are still important in the location decision, firms also look for places to
that offer specific financial and fiscal advantages, e.g., the existence of favorable inve
and tax regimes. In particular, Breuss et al. (2001) argue that structural subsidies p
important role in the location decision. Moreover, the lack of information on incen

8 At this point, we depart from the theoretical literature by considering skill in the host country rather t
the home country.

9 This hypothesis is not inconsistent with Egger and Stehrer (2003), who find that the wage bill of m
workers increased in comparison to non-manual workers, because we measure education directly and as
education is advantageous even for manual workers when a new technology is introduced.

10 Data before 1990 are calculated according to the material product system (MPS), which is different f
system of national accounts (SNA) used thereafter. Constructing capital stock data from investment da
1990 only is clearly inadequate because no initial capital stock is available.

11 In the steady state, a close correspondence between investment and capital is predicted by standa
theories. However, in transition periods, this correspondence may be weaker.
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given to MNEs does not allow us to control for discriminatory policies towards FD
CEEC governments. Moreover, non-discriminatory practices, e.g., low corporate tax
should encourage FDI as Bénassy-Quéré et al. (2000) assert. We consider the im
nominal corporate tax rates, corrected for the fiscal regime, and expect this varia
have a negative impact on FDI inflows into CEECs.

Other variables may have important impacts on FDI in transition economies. Intan
assets, such as the business culture, may affect the location decision of MNEs. The
and the level of privatization may reflect this effect because they are closely re
to the effectiveness of corporate governance. Holland and Pain (1998) and Bev
Estrin (2000) suggest taking the private sector share of GDP as a proxy for the le
privatization. We use this variable and expect it to influence FDI positively. Howeve
go beyond the methodology of Holland and Pain, who measure the method of privati
by a general index taking values from 1 to 5 to indicate the different methods or
from most impeding to most attractive for FDI. The most impeding method involves u
vouchers or management and employees buy-outs (MEBO) while the most attractive
uses sales to outside owners (SOO) only. The other methods use a combination o
techniques as primary and secondary tools with the order indicating proximity to o
the extremes. Since this index is an ordinal variable, we use five dummy variab
capture the impact on FDI of each method of privatization. Moreover, since the q
of the business environment and the overall political climate is likely to influence FD
introduce a country risk variable. For this index, higher values indicate less risk asso
with a specific country. Therefore, we expect the country-risk variable to have a po
impact on FDI inflows.

Our explanatory variables fall into two categories, namely traditional and transiti
Contained in the first group are the market potential of the host countryj at timet , denoted
MKj t , tariffs as a proxy for trade costs, denotedTARIFFj t , relative unit labor costs betwee
the host countryj and the home countryi, denotedRULCij t , the fraction of skilled labo
to total labor, denotedSKILLj t , the relative labor–capital endowment between host
home country, denotedRLKij t , and the corporate tax rate, denotedTAXij t , which also
controls for the different fiscal regimes in the home country. The second group co
of the private market share of host countryj , denotedPRIVj t , a political risk index,
denotedRISKj t , and a measure of the method of privatization. For the last variable
use the index proposed by Holland and Pain (1998), denotedMETHj t , but split it into
five dummy variables, denotedM1

j t to M5
j t .

12 The panel comprises ten OECD reporti
countries, namely, Austria, Belgium (including Luxembourg), Denmark, France,
Germany, Portugal, Spain, UK and US, and seven CEEC destination countries, n
Bulgaria, Czech Republic, Hungary, Poland, Romania, Slovak Republic and Sloven
consider the period from 1993 to 1999 because yearly data are available.

Our data imply a specific panel model with two cross-section dimensions, i.e., th
reporting home countriesi with i = 1, . . . ,Ni , and the seven CEEC host countriesj with

12 Since the influence of the dummy variables should be increasing fromM1
jt

to M5
jt

, their signs depend o
the dummy that we drop to avoid perfect collinearity. For example, ifM3

jt
is dropped,M1

jt
andM2

jt
should be

negative andM4 andM5 should be positive.

jt j t
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j = 1, . . . ,Nj , and one time dimensiont with t = 1, . . . , T . The model is specified as:

(1)yijt = yij,t−1α + x ′
ij t β + εij t , |α|< 1, and

(2)εij t = µij + νij t ,

whereyijt is the net annual outward bilateral FDI of reporting countryi into host country
j at time t , andxijt denotes a 1× k vector of exogenous variables that vary in the cr
section, either with the reporting countryi, the partner countryj , or with both, and in the
time dimensiont . Depending on the model,xijt consists of some of the following variable
MKij t ,TARIFFj t ,RULCij t ,SKILLj t ,RLKij t ,TAXij t ,PRIVj t ,RISKj t ,METHj t andMk

jt ,
k = 1, . . . ,5. Since FDI can take negative values due to disinvestment, we cho
semi-log model so that only the exogenous variables are given in logs, exce
TARIFFj t ,RULCij t ,PRIVj t ,TAXij t , which are expressed in percent, the privatiza
index, METHj t , and the dummy variables,Mk

jt . The typical error component structu
is given in (2) whereµij models the time-invariant country pair-specific effects andνij t
is a stochastic error term, which is assumed to be uncorrelated over alli, j and t .13 The
parameterα reflects persistence in the process of adjustment towards an equilibriu
addition,β measures the short-run effect ofxijt on yijt givenyij,t−1. The long-run effec
is calculated asβ/(1− α).

Arellano and Bond (1991) propose applying a general method of moments (G
estimator to (1) in first differences, so that we have

(3)�yijt =�yij,t−1α +�x ′
ij t β +�νijt ,

where the individual specific effects are eliminated. These authors take all possible
the variablesyij,t−1 andxijt to generate orthogonality restrictions and use a nonparam
estimator of the covariance matrix proposed by Hansen (1982). For predeter
variablesxijt , this procedure results in the moment conditionsE[xij,t−1�νijs ] = 0 for
t � s andE[yij,t−2�νijs ] = 0 for t � s. Although the GMM estimator has been us
widely in the empirical literature, Blundell and Bond (1998) show that additionally u
lagged differenced variables as instruments for Eq. (1) in levels offers dramatic effic
gains when the time period is short. Hence, we use their system GMM estimat
exploiting the additional conditionsE[�yij,t−1εij t ] = 0 andE[�xij,t−1εij t ] = 0.14

13 In a static FDI model, the Lagrange Multiplier test for autocorrelation from Baltagi (2001) reject
null hypothesis of serially uncorrelated disturbances with a test statistic equal to 23.67 and ap-value at 0.000.
Therefore, we use the dynamic FDI model given by (1).

14 With respect to the explanatory variables,xijt , we have more moment restrictions than country p
available. Since estimation in panel data models normally means averaging only over the cross-section di
this implies linear dependencies within the moment restrictions and, thus, non-invertibility of the ass
moment matrices. Therefore, we follow Arellano and Bond (1991) and average the moment conditions
explanatory variables overN andT . The calculation of the two-step GMM estimator then follows Blundell a
Bond (1998).
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4. Estimation results

To examine the impact of adding more explanatory variables and also to asse
robustness of our model, we use five empirical specifications in Table 4 to estimate
term effects and in Table 5 to estimate long-term effects. The baseline specific
namely (S1) and (S2), are designed to include the effects of the traditional determ

Table 4
Short-term parameters of the dynamic panel model

Independent Label (S1) (S2) (S3) (S4) (S5)
variables

Lagged FDI FDIt−1 0.326*** 0.348*** 0.189*** 0.237*** 0.198***

(0.000) (0.000) (0.000) (0.001) (0.009)
Market potential MKjt 166.192*** 92.186*** 60.568** 185.106*** 101.830**

(0.000) (0.000) (0.024) (0.000) (0.022)
Trade costs TARIFFjt −1.767*** −2.019*** −0.310** −0.818** −0.487*

(0.000) (0.000) (0.049) (0.015) (0.087)
Relative unit labor RULCij t −24.815*** −14.568*** −18.620*** −25.295*** −21.672**

costs (0.000) (0.000) (0.0001) (0.000) (0.012)
Skill ratio SKILLjt 121.741** 205.636*** 249.759*** 347.293***

(0.010) (0.000) (0.001) (0.000)
Corporate tax rate TAXij t −1.667* −5.332*** −1.870** −3.845* −5.821***

(0.079) (0.003) (0.032) (0.055) (0.009)
Relative endowmentsRLKij t 19.290*

(0.055)
Private market share PRIVjt 240.089*** 69.838 252.824**

(0.002) (0.313) (0.038)
Methods of METHjt 71.329***

privatization (0.000)
Vouchers M1

jt
−76.394** −66.732*

(0.045) (0.081)
MEBO M2

jt −32.428*** −56.212***

(0.007) (0.000)
SOO and MEBO M4

jt
109.301*** 82.860***

(0.000) (0.000)
SOO M5

jt
275.255*** 354.310***

(0.000) (0.001)
Country risk RISKjt 13.070***

(0.000)

Number of obs. 420 420 420 420 420
Sargan test 23.761 20.962 30.893 43.233** 42.232*

(0.475) (0.641) (0.232) (0.043) (0.068)
Second order 0.261 0.222 0.309 −0.275 −0.349

autocorrelation (0.797) (0.824) (0.758) (0.784) (0.727)
Long-run multiplier 1.483 1.534 1.234 1.311 1.241

Note. Thep-values are in parentheses.
* Significant at the 10% level.

** Idem., 5%.
*** Idem., 1%.
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Table 5
Long-term parameters of the dynamic panel model

Independent Label (S1) (S2) (S3) (S4) (S5)
variables

Market potential MKjt 246.537*** 141.373*** 74.719** 242.590*** 126.980**

(0.000) (0.000) (0.017) (0.000) (0.011)
Trade costs TARIFFjt −2.621*** −3.097*** −0.382** −1.073** −0.608*

(0.000) (0.000) (0.049) (0.014) (0.091)
Relative unit labor RULCij t −36.812*** −22.341*** −22.971*** −33.150*** −27.024**

costs (0.000) (0.000) (0.0002) (0.000) (0.017)
Skill ratio SKILLjt 180.596*** 253.679*** 327.322*** 433.065***

(0.005) (0.000) (0.000) (0.000)
Corporate tax rate TAXij t −2.473* −8.177*** −2.307** −5.039* −7.259***

(0.091) (0.005) (0.036) (0.057) (0.009)
Relative endowmentsRLKij t 29.583**

(0.055)
Private market share PRIVjt 296.181*** 91.527 315.265**

(0.004) (0.316) (0.045)
Methods of METHjt 87.994***

privatization (0.000)
Vouchers M1

jt −100.119** −83.214*

(0.044) (0.084)
MEBO M2

jt −42.499*** −70.095***

(0.006) (0.000)
SOO and MEBO M4

jt
143.245*** 103.324***

(0.000) (0.000)
SOO M5

jt
491.791*** 441.816***

(0.001) (0.002)
Country risk RISKjt 16.298***

(0.000)

Note. Thep-values are in parentheses.
* Significant at the 10% level.

** Idem., 5%.
*** Idem., 1%.

for FDI inflows but exclude the determinants specific to the CEE host countries. The
difference between (S1) and (S2) is that we use the skill ratio as the endowment v
in the first specification and replace it with the investment–labor ratio in the second.

In specifications (S3) and (S4), we add the transitional variables for private m
share and the privatization method. Specification (S3) uses the privatization indexMETHj t ,
which takes values between 1 and 5; in specification (S4), this index is replaced by th
dummy variablesM1

j t (vouchers or MEBO only),M2
j t (vouchers and MEBO),M4

j t (SOO

and vouchers or MEBO) andM5
j t (SOO only).15 In the last specification (S5), we add t

host country specific risk, which is obviously related closely to the transition proce
each country.

15 M3 (vouchers or MEBO and SOO) is the residual to avoid perfect collinearity.

jt
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To assess the validity of the five specifications, we compute the Sargan test for
dentifying restrictions and the Arellano and Bond (1991)m2 test for autocorrelation.16

As Table 4 indicates, except for specification (S4), the overidentifying restrictions c
be rejected at the 5% level. However, Arellano and Bond (1991) report a strong ten
of the Sargan test to generate overrejection so that thep-value of 0.043 in model (S4) i
not troublesome. Them2 test for the absence of second order autocorrelation of the
ferenced disturbances is important because the consistency of the GMM estimator
on this property. For each of the five specifications, we cannot reject the null of no
correlation at any conventional significance level. Therefore, we conclude that the
method is appropriate for our empirical work.

In all specifications, the significant and positive short-term impact of the lagged
indicates that the adjustment process plays a non-negligible, but small, role. The ma
estimate of this parameter in specification (S2) can be interpreted in the following
A permanent change in an exogenous variable has 65.2% of its long-run impact
first period, 87.9% after two periods, 95.8% after three periods and so on.17 For a single
measure of persistence, we follow Hendry (1995) and use the mean lag, which
interpreted as the average adjustment time and equals 0.534 years.18 Hence, the low
coefficient of lagged FDI reflects a relatively fast adjustment to a new equilibrium.

Regarding the exogenous variables, all the signs of their estimated paramet
as expected. The first specification, (S1), considers the traditional determinants o
because only the exogenous variables are in logs, the parameters must be interp
semi-elasticities. Market potential has a substantial positive effect on FDI; a 1% incre
market potential induces average FDI flows from one home to one host country to in
by about 166 million dollars in the first year and 246 million dollars in the long run.
size of the positive effect of a reduction of the tariffs of 1% depends on the size of th
country; it ranges from 20 million dollars for Poland to 17 million dollars for Sloveni
the first year and 30 million dollars for Poland to 25 million dollars for Slovenia in the
run.19 Because FDI inflows rise with decreasing tariffs, the complementarity relation
between trade and FDI may be due to vertical multinational activities.

According to the trade theory, vertical multinationals reduce the overall cos
production by locating their labor-intensive activities in countries with relatively low
labor costs. Table 4 indicates that a decrease in the unit labor costs of one CEE coun
respect to the reporting country increases the flow of FDI into the host country by ro
25 million dollars in the first year and 37 million dollars in the long run. In addit
the education of the labor force in the host country, as measured by our skill ratio,
strong positive impact on FDI inflows. Obviously, a skilled labor force is crucial to
implementation of innovative production technologies and to the adaptation to a W
business culture. At the same time, education may influence the size and compos

16 Actually, we use a variant of them2 test adjusted for our extended number of moment conditions.
17 These numbers are calculated as follows: 1− 0.348 = 0.652, (1 + 0.348)(1 − 0.348) = 0.879 and
(1+ 0.348+ 0.3482)(1− 0.348)= 0.958.

18 The mean lag is calculated asα̂/(1− α̂).
19 The calculation of these figures is as follows. The total effect is equal to the estimated parameter ti

log average of GDP, e.g., the total effect for Slovenia= −1.767× 9.63= 17.02.
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demand as Egger (2001) asserts. Hence, MNEs are not only motivated by relatively
labor but also discriminate between more or less skilled labor in the CEEC host cou
Finally, relatively high corporate tax rates exert pressure on profits and have an a
effect on FDI flows. However, our estimated parameter value for corporate tax ra
small and not significant at the 5% level. A decrease of one percentage point in the n
corporate tax rate in the host countries increases bilateral FDI flows by less than 2 m
dollars in the first year and by only about 2.5 million in the long run. This small estim
impact may arise because we do not take into account the special tax regimes des
attract FDI.

In the second specification (S2), a relative endowment variable replaces the ski
and the sizes of the coefficients on market potential, relative unit labor costs, and co
tax rate change substantially but all are highly significant. Our empirical results sho
FDI increases as countries become increasingly different in their relative endowm
indicating that FDI flows are positively related to specialization. The sign of the rel
endowment variable was ambiguous a priori. The estimated positive impact sugge
existence of vertical MNEs but this conjecture cannot be confirmed due to the aggr
nature of the data. Moreover, our use of the investment–labor ratio as a proxy f
capital–labor ratio in the specification of relative endowments is clearly not idea
may lead to a non-negligible error. Therefore, we do not include this variable in the
specifications, in which we include the transition-specific variables.

In specification (S3), we introduce the market share of private businesses a
privatization index; both are positive and highly significant. Adding these variables
not change the sign of the traditional variables but it does lower considerably their im
compared with specification (S1), although the skill ratio is the notable exception. H
the transition specific variables are important determinants of FDI because MNE’s de
to invest in CEECs depends both on the level and the method of privatization. D
their large markets and their relatively low labor costs, Bulgaria and Romania attr
little FDI before 1996. Only with the recent introduction of new privatization la
which enable sales to outside owners, did these countries have more success with
investors.

Regarding the size of transition-specific effects, the estimated coefficient onPRIVj t
indicates that a rise of 1% in the market share of private businesses leads, on a
to an additional 240 million dollars bilateral FDI in the short run and 296 million in
long run. At the same time, the method of privatization is statistically significant; how
the estimated coefficient must be interpreted with caution because the privatization
is constructed as a metric variable although it is only an ordinal measure. Henc
replace this index with dummy variables in specification (S4). To avoid perfect colline
we arbitrarily omit one of these, namelyM3

j t . Consequently, the impacts of the oth
dummy variables are interpreted as departures from privatization method 3, which
combination of MEBO and SOO. For example, privatizing by vouchers, i.e.,M1

j t , leads to
roughly 76 million dollars less bilateral FDI inflows than privatizing by MEBO and SO
From the four dummy coefficients, we estimate that a change from vouchers to M
i.e.,M2 , generates additional 44 million dollars of bilateral FDI inflows in the short
j t
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and a change from SOO and MEBO, i.e.,M4
j t , to SOO, i.e.,M5

j t , yields an FDI increas
of 266 million dollars in the first year.20

Using dummy variables for the method of privatization affects the private market
variable considerably. The estimated coefficient is much smaller than in specifi
(S3) and it becomes insignificant. Admittedly, the method and level of privatizatio
correlated, which leads to collinearity between the dummy variables and the p
market share. Furthermore, the Sargan test is significant at the 5% level which ind
misspecification although this test tends to reject the null hypothesis too often. Wh
introduce an additional explanatory variableRISKj t to control for the overall risk of the
host countries in specification (S5), the private market share variables returns to its p
size and becomes significant at the 5% level. The risk variable takes values betwe
which indicates no risk of non-payment of foreign debt, and 0, which indicates no ch
of payment. This variable is correlated somewhat with the level of privatization becau
faster-privatizing countries are also the least risky. To separate the two effects, we i
both variables in specification (S5). The parameters for the dummy variables are s
smaller than in specification (S4) but they retain their significance.

As expected, the coefficient of theRISKj t variable is positive and highly significan
indicating that the higher is the country risk index, i.e. the less risky is the invest
climate, the more attractive is a country for foreign investors. However, the introduct
country risk lowers considerably the coefficient and the significance level of the trad
variable. Country risk is defined as the risk of non-payment or non-servicing the pay
for goods or services, loans, trade-related finance and dividends and the non-repa
of capital. Hence, it is a type of trade cost so that the reduction in the size and signifi
of theTARIFFj t variable is explainable. Finally, the coefficient of the skill ratio increa
significantly. This emphasizes the importance of a highly educated workforce in ad
to relatively low unit labor costs.

The estimation results suggest that the theory-founded traditional variables
analyzed in specifications (S1) and (S2), give a plausible but incomplete descript
the determinants for FDI in CEECs. This is not surprising because, by their very n
theoretical models provide only preliminary guidance for the set-up of empirical mo
Incorporating the specific situation of the CEECs by adding transitional variabl
specifications (S3) to (S5) makes our empirical FDI model more realistic. The fin
that the transitional variables exhibit plausible and significant effects on FDI indicate
the transitional state of the CEECs is important to foreign investors. Specification
is the most complete one because it contains the effects of the level of privatizatio
different methods of privatization, and the country risk, so that it is preferred to the
specifications for purposes of interpretation.

5. Concluding remarks

In a dynamic panel model, we identify the factors that encourage and imped
flows from OECD countries to seven transition countries in Central and Eastern E

20 The first number is calculated as−32+ 76 while the second number equals 375− 109.
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Both traditional variables suggested by theory and transition-specific variables
significant and plausible effects on FDI. Among the traditional variables, we find a r
and positive impact of market potential on FDI. However, market access explains
partly the motivation of multinationals that invest in CEECs. Comparative advant
e.g., low relative unit labor costs, corporate tax rates and relative endowments
exert a significant influence. Moreover, a skilled labor force helps to attract fo
investors, presumably because it is crucial to the implementation of innovative prod
technologies and to the adaptation to a Western business culture. From the negative
of trade costs on FDI, we conclude that FDI and trade are complementary. How
traditional variables are not sufficient to explain FDI in the CEECs. We find that
the level of privatization, measured by private market share, and the actual m
of privatization, as a proxy for the quality of corporate governance, have conside
positive impacts on the decision to invest in CEECs. Moreover, we find a significant
for country risk indicating that uncertainty linked to the legal, political, and econo
environment is an important deterrent to FDI.

These empirical results suggest that transition economies can be divided into two
groups. The Central European economies have been the most successful in at
FDI because of their relatively high market potential and their sound legal and eco
environment, even though they have relatively high unit labor costs. The two Southe
Eastern European countries certainly benefit from low unit labor cost; however, thei
transition process combined with a risky economic environment was a major obsta
foreign investors. These countries were unsuccessful in attracting FDI during the fir
of the nineties. They began to attract investors only after they changed to foreign-or
privatization policies in the late nineties.

Two interesting extensions come to mind. First, EU enlargement should have con
able effects on FDI flows to CEECs, because the market potential of the entrants w
crease considerably due both to the likely increase in their GDP and to the reduction
economically relevant distance to the EU, i.e., transportation costs. Decreasing trad
should also be reflected in a reduction of CEECs tariffs. However, the process of integ
should reduce the unit labor cost differences between the CEECs and the present m
countries of the EU, which would reduce FDI in the CEECs. As a result, the catc
up process will have a tendency to increase investments by horizontal multinationa
depress investments by vertical multinationals. This distinction indicates the impo
of firm-level data that would allow researchers to determine more precisely the imp
EU enlargement on the location of multinationals. Second, our finding of a comple
tary relationship between FDI and trade should be explored further. In our framewo
trade variable is included in the estimated equation. A multiple equation model that
trade and FDI into account simultaneously would provide a more complete treatm
this issue and determine the robustness of our result.
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Appendix A. Construction of variables

This section describes the construction of the variables used in our empirical an
The subscripti refers to the home country andj refers to the host country;t is the time
period. All data are converted in US dollars. The data sources are reported in Table

(1) MKj t denotes the market potential of the host country and is related not only
domestic market but also to the market of all the neighboring countries. We measureMKj t
by taking into account the host’s internal transportation costs proxied by the dista
minutes and the transportation cost between the host and the home country. In a fir
we compute the weighted arithmetic distancedijt over all region-to-region distancesδkk′
between countryj andi:

dijt =
∑

k∈Rj

∑

k′∈Ri

GDPkt
GDPj t

GDPk′t
GDPit

δkk′ .

Ri is defined as the set of all regions in countryi andGDPkt measures the GDP of regionk
at timet . In a second step, we introduce transportation costs in the calculation of m
potentials for each year as:

MKj t =
∑

i

GDPit
dij t

.

(2) TARIFFj t is tariff revenues as a percentage of imports to proxy for the trade co
countryj . To account for the possibility that the effect on FDI depends on the size o
host country, we multiply this measure by the log average of GDP of the host countr

(3) RULCij t is the relative unit labor cost between the host countyj and the home
countryi given by

RULCij t = ULCj t
ULCit

,

whereULCj t , the unit labor cost of CEECs, are computed as

ULCj t = WjtEjt

GDPj t
.

Here,Wjt is the average monthly gross wage andEjt is total employment, withGDPj t
measured in millions of dollars. The unit labor costs of the reporting countriesULCit are
calculated as

ULCit = CitEit

GDPit eit
.

Here,Cit is the compensation of employees,Eit is total employment, andeit is the number
of wage and salary earners, withGDPit measured in millions of dollars.
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(4) RKLij t measures the relative investment–labor ratio between countryj and country
i as

RKLij t = ln
Ki

Li
− ln

Kj

Lj
,

whereK is gross fixed capital formation andL is employment.
(5) SKILLj t measures the relation of skilled to total labor in CEECs as

SKILLj t =
EDU3

j t + EDU2
j t

EDU3
j t + EDU2

j t + EDU1
j t

,

whereEDUhjt is gross education enrollment withh = 3 denoting tertiary education,
denoting secondary education, and 1 denoting primary education.

(6) TAXij t is the corporate tax rate, which also controls for the different fiscal regi
given by

TAXij t = TAXj t − TAXit ,

if the investing country has adopted an exemption scheme or a partial credit schem
TAXit < TAXj t . However, if the investing country has adopted a partial credit schem
TAXit > TAXj t ,TAXij t = 0.

(7) PRIVj t is the market share of private businesses in countryj as percent of GDP.
(8) METHj t is an index for the method of privatization used in Eastern Europe

Holland and Pain (1998). The variable takes the following values:

• METHj t = 5 if SOO is the only method,
• METHj t = 4 if SOO is the primary and voucher or MEBO is a secondary method
• METHj t = 3 if voucher or MEBO is the primary and SOO is a secondary method
• METHj t = 2 if voucher or MEBO is the primary and MEBO or voucher is a second

method, and
• METHj t = 1 if voucher or MEBO is the only method.

The abbreviations SOO and MEBO refer to sales to outside owners and man
and employee buy-outs, respectively. In our empirical work, we use five separate d
variables, designatedM1

j t toM5
j t . Each of these corresponds to using the method desc

above at timet .
(9) RISKj t is the political risk index taken from various issues ofEuromoney. The index

is defined as the risk of non-payment or non-servicing payments for goods or se
loans, trade-related finance and dividends and the non-repatriation of capital. This v
takes values from 10, which indicates no risk of nonpayment, to 0, which indicat
chance of payments. Countries were scored both in comparison with each other an
respect to their own measure in the previous year.
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Table A.1
Data sources

Variable name Label Sources

Foreign direct
investments

FDI OECD International Direct Investment Statistic Yearbook (OEC
2001a), European Union Foreign Direct Investment Yearbook (Euro
several editions).

Market potential MKjt The GDP data are taken from the World Development Indicators (W
Bank, several editions). Regional GDPs and distances were k
provided by Prof. Johannes Bröcker (see Bröcker and Richter, 1999

Trade costs TARIFFjt EBRD (2001).
Relative unit labor

costs
RULCij t European Economy (European Commission, 2002), WIIW (2001),

(several editions).
Skill ratio SKILLjt UNICEF (2001), World Development Indicators (World Bank, seve

editions).
Relative factor

endowments
RKLij t Gross fixed capital formation is taken from EBRD (2001). Employm

is taken from the World Development Indicators (World Bank, 2001).
Corporate tax rate TAXij t PriceWaterhouseCoopers (several editions).
Private market share PRIVjt EBRD (2001).
Methods of

privatization
METHjt EBRD (several editions), Holland and Pain (1998), Böhm and Simo

(1993), Böhm (1994–1996).
Country risk RISKjt Euromoney (several editions).
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