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Abstract: This study examines regional GDP per capita income convergence for a sample of
269 regions within the European Union (EU) between 2003 and 2010. We use an endogenous
broad capital model based on foreign direct investment (FDI) induced agglomeration
economies and human capital. By applying a Markov chain approach to a new dataset that
exploits micro-aggregated sub-national FDI statistics, the analysis provides insights into
regional income growth dynamics within the EU. Our results indicate a weak process of
overall income convergence across EU regions. This does not apply to dynamics within
Central and East European countries (CEECs), where we find indications for a poverty trap.
In contrast to FDI, regional human capital seems to be associated with higher income levels.
Yet we identify a positive interaction of FDI and human capital in their relation with income
growth dynamics.
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1. Introduction

Regional disparities in per capita output and income have been a concern of the
European Community since its inception. The objective of reducing income inequalities has
been challenged by the trade liberalization following the single market program and more
enhanced by the continuous integration process of new member states. While economic
growth and cohesion within the European Union (EU) tends to decreased income disparities
on a national level, regional inequalities have rather deepened (Kramar, 2006). In this context,
the convergence/divergence issue of per capita incomes across any set of regions in the EU
has attracted considerable research interest in the last decade, but their results have been
mixed. Some studies suggest the existence of convergence across all European regions
(Fingleton, 1997, 1999; Lopez-Bazo et al., 1999; Votteler, 2004), while others show evidence
of convergence clubs or multiple equilibriums within the income distribution (Lopez-Bazo et
al., 1999; Ertur and Le Gallo, 2003; Canova, 2004; Le Gallo, 2004).

Within an endogenous growth framework (Romer, 1986; Lucas, 1988), the
accumulation of foreign direct investment (FDI) can be regarded as an important growth
driver that triggers technological progress, resulting in productivity spillovers. FDI has been
perceived as a key ingredient for growth and catching-up strategies by Central and East
European Countries (Campos and Kinoshita, 2002), which have designed policies that used
various incentives to attract FDI (Rugraff, 2008). However, within CEECs the accumulation
of FDI is spatially concentrated on capital regions (Gauselmann and Marek, 2012), which
reinforces existing agglomeration economies but might potentially increase regional income
disparities.

Already Griliches (1969) emphasized the complementarity between human capital and
private physical capital that affects productivity growth. Human capital accelerates the rate of
technological change through investments in education, workforce skills, scientific knowledge
and social institutions (see Acemoglu, 1998, 2003; Benhabib and Spiegel, 1994, 2005; De la
Fuente and Da Rocha, 1996; Nelson and Phelps, 1966). Arguably also regional growth
differentials are determined less by the pure endowment of human and physical capital as
growth factors than by the relation between these productive factors and their externalities
(Klenow and Rodriguez-Clare, 2005; Mamuneas et al., 2006)

Against this backdrop, our paper contributes to the research long-term per capita income
growth paths at the regional level. Thereby, we assess the individual relationships of FDI and

human capital with income convergence dynamics as well as the existence of any



complementarity between the two factors. This approach could highlight the existence of
domestic and foreign led regional growth paths.

We investigate the association regional income growth dynamics for a sample of 269
European regions (NUTS2) during 2003 and 2010. We also analyze a sub-sample of 56
regions within CEECs for two reasons: Firstly, in order to scrutinize the catching-up process
by CEEC regions compared to the whole EU sample, and secondly, to gain additional insights
into the extent of endogenous growth in the new EU member countries. Since regionally
disaggregated FDI statistics are not available for the EU, we exploit information using a novel
micro aggregated dataset. We apply a Markov-chain approach to examine income distribution
dynamics. Through the estimation of transition matrices, it can be scrutinized whether regions
of a certain income class move along the income distribution or remain in their income class
Research on regional convergence emphasizes the importance of capturing intra-distribution
dynamics, since the relative position of regions can change over time (Quah, 1996a; 1996b;
1996¢; 1996d; 1997).

The structure of this study is organized as follows: section 2 reviews the economic
theory of regional convergence in GDP per capita income, with an emphasis on the role of
FDI and human capital. In addition, we provide an overview of the state-of-the-art in
European convergence, including an outline of the role of FDI in regional economic
performance as well as an introduction to the Markov chain approach. Section 3 introduces
the dataset employed. Section 4 presents the results from the empirical investigations, which

are discussed in more details in section 5. Section 6 provides conclusions.

2. Theoretical framework

In standard Solow-type neo-classical growth models with diminishing returns to capital,
an exogenous increase of FDI extends the amount of capital and income per capita only
temporarily, while diminishing returns have only short-term growth effects towards a steady
state. The impact of FDI on long-term growth rates in this model is determined solely by the
exogenously given technological processes in economic growth. Endogenous growth models
(Romer 1986; 1994; Lucas 1988) identify innovation, invention and creation as the main
engines of growth. The growth dynamics of the endogenous models are generally
characterized by the assumption of constant returns to the set of reproducible factors in the

production function.



According to Martin and Sunley (1998) endogenous broad capital models introduce two
explanations for FDI promoted long-term growth in a host economy. The first subset of
endogenous broad capital models is based on external economies associated with FDI
agglomeration. Already the classical foundations of endogenous growth models (Arrow,
1962; Romer. 1986) stress the role of spatial externalities including disembodied knowledge
diffusion. The new economic geography (Krugman, 1991) further emphasizes that increasing
returns to physical capital are geographically localized. =~ Agglomeration economies related
to geographical proximity and the pooling of production factors as describe by Marshall
(1890) may stimulate the attraction of FDI. Related empirical evidence already established the
relevance of agglomeration economies and externalities as factors which explain foreign
firms’ sub-national location pattern in the EU (Basile et al. 2008; Cantwell and Piscitello,
2005; Mariotti et al., 2010).

In principle, there exists a consensus that FDI can contribute to the long-run income
growth through productivity effects and technological spillover (see Gérg and Greenway,
2004, for an extensive review). The value adding content of FDI-related productivity spillover
could affect regional income growth in two ways: First, through vertical linkages of foreign
firms with domestic firms, which trigger closer client and supplier relationships and spillover
(Hirschman, 1958; Markusen and Venables, 1999). Second, foreign firms might trigger
horizontal spillover to domestic firms within the same industry, since local firms could benefit
from demonstration effects (Mansfield and Romeo, 1980; Dunning, 1993). The existing
research on FDI productivity externalities at the sub-national level in Europe also indicates,
that that intra-industry and inter-industry spillover have a strong localized dimension (Girma
and Wakelin, 2007; Mariotti et al. 2015).

Most of the existing studies investigate the effect of FDI accumulation on economic
growth at the country level and they identify a positive relationship (see e.g. Carkovich and
Levine, 2002; Ozturk and Kalyoncu, 2007; Mallick and Moore, 2008). So far we have limited
knowledge to which extent this applies to the sub-national level too. Therefore, this study
investigates the relationship between FDI and long-term income growth rates within the EU at

the sub-national level of analysis. We hypothesize that:

(1) The agglomeration of FDI within regions is positively associated with long-term income

growth rates.

Findlay (1978) suggests a model that endogenizes the rate of technical change in a
backward region as a function of is exposure to foreign capital. Thereby, the potential for
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technological diffusion via FDI is positively related to the relative technology gap between
the home and host economy. Findlay refers to the ‘contagious effect’” where technical
innovations are most effectively copied when there is personal contact between those who
have already knowledge of the innovation and those who eventually adopt it (Nelson, 1968;
Mansfield, 1961; 1968). Furthermore, Findlay’s model refers to the concept of relative
backwardness as developed by Veblen (1915) and Gerschenkron (1962). Both argued that the
larger the disparity in income levels between an industrialized country relative to an
industrializing country, the larger the potential rate of catch-up growth for the latter. If the

technology gap hypothesis holds, we could expect that:

(1a) The agglomeration of FDI within regions is positively associated with catching-up of
regions at the lower end of the income distribution.

The second subset of broad endogenous capital models are associated with the
complementarity of production factors, in particular human and physical capital. In this
approach human capital is an endogenous driver of technological progress (Romer, 1990;
Aghion and Howitt, 1992). If technological change is linked to intensive investment in
physical capital related to a qualified workforce, there arise opportunities for “learning by
doing” and “knowledge spillovers” (Romer, 1990). Thus, a higher level of human capital is
expected to stimulate the economic growth of via increasing returns on physical capital.
Greater human capital endowment favors the absorption of technology, accelerating the rate
of technological change (Nelson and Phelps, 1966; Barro, 1991; Benhabib and Spiegel, 1994;
Acemoglu 1998; 2003).

Following Mankiw et al. (1992), FDI is assumed to be more productive than domestic
investments since it encourages growth by the incorporation of new technologies (i.e. R&D
and human capital) in the production function of the host economy. In turn, Barro (1991)
holds that a higher level of education increases the capacity to adopt foreign technologies and
thus reduces the “knowledge gap” between countries. Thus technologically backward
countries may be able to catch up, if they have a tock of well educated workers (see e.g.
Nelson and Phelps, 1966; Benhabib and Spiegel, 1994). Following this line of reasoning
Keller (1996) and Borensztein et al. (1998) suggest that the application of more advanced
foreign technologies requires the presence of a sufficient level of human capital in the host
economy. Thus, in contrast to the technology gap hypothesis FDI induced catch-up growth

might be conditional upon human capital endowment.



Empirical evidence demonstrates for EU sub-national regions that a higher share of
educated workers in the labor force is positively associated with higher regional income
growth (Cuaresma et al, 2014). The importance of human capital is especially strong for
regions with capital cities and this effect is particularly sizable in CEECs (ibid). This
coincides with the observation that FDI is highly concentrated in capital cities of CEECs
(Gauselmann and Marek, 2012). Kottaridi (2005) analyze the FDI-related growth patterns for
two samples of broadly defined “core’ and “periphery’ regions in Europe. The results indicate
that FDI and human capital agglomeration economies play a significant role for growth in
core regions, while these factors are not capable to boost growth in peripheral regions.

In continuation of these findings, this study contributes by investigating the individual
relationships of FDI and human capital with income convergence dynamics across EU regions
as well as the existence of any complementarity between these two factors in line with broad
endogenous capital models. Thus, we hypothesize that:

(2) Human capital and FDI agglomeration within regions positively interact in their
relation with long-term growth rates and catching-up of regions at the lower end of the

income distribution.

3. Research method and data
3.1 The Markov chain approach

The traditional concept of income convergence originates from a neoclassical growth model.
In the literature, the concepts of B- and o-convergence (see e.g. Barro and Sala-i-Martin,
1991a; 1991b; 1995) have evolved as a benchmark for the analysis of income convergence. In
these frameworks, the convergence coefficient describes an average convergence behavior. In
order to gain additional insights on the convergence dynamics of the entire sample, Quah
(1993a; 1993b) introduced an approach basing the non-parametric Markov chain method with
a focus on the movements of regions along the income hierarchy. For this purpose, the sample
is split into several income classes. The Markov chain approach draws upon the probabilities
to move along the income hierarchy between two periods of time (Rey, 2001), which are
calculated with respect to the distribution of regions across income hierarchies in two periods
of time.

The estimated transition matrix is assumed to be memoryless and time invariant.
Therefore, Quah (1996a) holds that the Markov chain method is more flexible than the
neoclassical growth models. Furthermore, Fingleton (1997) emphasizes that the Markov chain

approach may account for regional specific income dynamics rather than the smooth
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progression of a steady state implied by the neoclassical approach. For the investigation of the
relationship between FDI and income convergence, this paper follows the studies of
Bickenbach and Bode (2003) and Bode and Nunnenkamp (2010), who used the Markov chain
method in order to analyze the effect of FDI on income growth for US regions.

In order to investigate the income growth dynamics across » € R European regions, we
consider a finite first-order Markov chain with stationary transition probabilities. At each
point in time t (= 0, 1, 2,...), the income per capita values determine the division of the
sample’s regions r (=1, 2,..., R) into N ordered and non-overlapping income interval classes.
By definition, s;(t) denotes the share of the sample’s regions belonging to income class i (¢ N)
at time t, where s;(t) > 0 and }; s;(t) = 1.

The calculation of the transition matrix is based on the movement of the sample’s
regions along the income hierarchy from income class i at time t to income class j (¢ N) at
time t+1. Hence, the transition matrix consists of N2 elements, while the elements of row i
represent the transition probability of a region in income class i at time t to become a member
of income class j at time t+1, pij(t) with jeN, p;;(t) 2 0 and X p;;(t) = 1.

In order to identify a process of convergence or divergence in GDP per capita among
European regions and separately for the CEEC regions, the dataset is separated into the sub-
samples m € M (=1, 2). The first sub-sample investigates convergence among all European
regions, while the second contains the regions from CEECs. Due to the focus on the
development of CEE regions after their accession to the European Union, we chose the year
2003 as the initial year, t, and the year 2010 as the subsequent point in time, t+1.

Following the law of motion used by Quah (1993b), it is typically assumed that the
transition probabilities are time homogenous of order 1, such that p;;(t) = p;; is considered
for all t. By satisfying this relation for all classes, regions and points in time, the process can
be called a discrete Markov chain and simply means that the probability of a region being in a
certain income class j depends only on its present situation i (at time t). Correspondingly, the
transition probability of a region is independent of the past history of the region, what is
typically called the Markov property (Geppert and Stephan, 2008). However, the further
derivation of time-homogeneity by the law of motion states that there is an N x N row
standardized transition matrix I7,,, which reports the transition probability of elements p;; in
each cell, such that the regional income distribution at time t is given by the row vector
S(t) = (s1(t),s2(t), ..., s, (t)). Under these conditions the process of transition between

regional income classes S(t + 1) at time t+1 can be described as:



(1) S(t+1) = S(t),, = S(0)1,".
Since the Markov chain process can be considered to be time-invariant, the (N x N)

transition matrix IT,,can, with regard to above conditions, be formally noted as:

Piim  Pi2im - PinNM

P21im  P22im - DP2nMm
(2) Iy = : : . :

Pnim Pn2M - DPNN|M

summarizing all N? transition probabilities p;;»(i,j = 1, ..., N). In illustration, the second row
of the transition matrix indicates the probability that a member of the second income class
(i=2) will stay in the same class (p,,), descend into the lowest income class during one
transition period (p,;), move up into the next income class (p,3) or possibly move two classes
upward (p,,). If a region has once moved to another income class, it will behave according to

the transition probability relevant to that class.

One of the major issues in estimating transition matrices relies on the concept of
defining the per capita personal income classes (PCPI) as outlined by Geppert and Stephan
(2008) or Eckey and Turck (2006). For the purpose of this study, we split the sample regions
into N=5 income classes. For the initial year 2003, each income class is equally sized. Hence,
the choice of the threshold levels is determined by the distribution of the income per capita
across the sample’s regions. In the complete EU sample, the first income class comprises the
poorest regions with a PCPI of below 11,150 € and the highest income class comprises those
regions with an average PCPI of above 26,750 €. The mean per capita income class falls into
the third group, and ranges from 18,800 € to 21,400 €.

In order to account for the average growth rate in the sample regions, the threshold
levels for the period 2010 are defined by multiplying the initial threshold levels with the
average growth rate of the regions in each (sub-)sample. In this concept, the move of a region
to an upper/lower income class indicates that the region has experienced an income growth
rate above/below average in comparison to the average regional growth rate.

Following the study by Bode and Nunnenkamp (2010), this analysis investigates the
relationship between FDI and human capital by splitting each (sub)-sample with respect to the
median regional endowment with FDI and/or human capital. This procedure allows us to
investigate whether the endowment with FDI and/or human capital has an impact on the
income convergence process in the regions of our sample.

To sum up, the transition probability matrix provides a well suited non-parametric

approach in providing a more detailed insight into the entire income distribution within a
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system of regions. The discrete approximation of cross-sectional distributions determines N2
transition probabilities, which form a matrix ITy;. This matrix exploits information on the
regional dynamics of the income distribution of the sample in several ways: Firstly, the
transition matrices offer a concrete probability of whether a region of a certain class will
move to other income classes in the given time horizon. Secondly, by providing a regular
transition matrix, the assignment of the limiting distribution can reveal whether a process of
convergence or divergence exists across the economic system.

A number of authors (e.g. Fingleton, 1997; Magrini, 1999; Geppert and Stephan, 2008)
note that the causal inferences drawing on the limiting distribution should be treated with
some caution. In particular, the assumption of ever constant transition probabilities is not
backed up by any empirical evidence. Instead of interpreting the limiting distribution as a
definite forecast of long-term growth, it should be rendered rather as a hypothetical situation
that will occur if the regional income patterns observed in the past persist. In this regard, the
results obtained from the limiting distribution in the analysis will in the first place provide
information on the period from 2003 to 2010 and the near future, but not conclusively on

long-term developments.

In contrast to the neoclassical model and convergence regressions, the Markov chain
method is a descriptive procedure to investigate the income dynamics across regions. Hence,
it does not explicitly allow conclusions on the causality on the income convergence (or
divergence) of regions in a given sample. Yet, we implement an implicit causality analysis by
splitting the regional (sub-)sample(s) into additional subsamples with respect to the regional
endowment with FDI and/or human capital. This procedure allows us to analyze the
convergence dynamics of the entire sample with respect to the importance of foreign physical
capital and human capital. In the case that the transition matrices differ substantially across
the subsamples with respect to the regional endowment with FDI and/or human capital, this
approach would enable us to draw implicit conclusions on the role of FDI and/or human in the

context of income convergence.



3.2 Data

We employ information from 269 EU regions to analyze the effect of foreign physical
capital accumulation and human capital on regional GDP per capita growth within 26
countries of the EU from 2003 to 2010.1 Balance of payment data on FDI is not available in a
regionally disaggregated form. We follow an alternative strategy by generating a micro-
aggregated dataset based on information on the stock, employment and turnover of firms,
which can be regionalized based on exact information on the firm location (see Capello et al
2011; 2013 for a similar approach).

Figure 1: FDI growth of all EU NUTS2 regions from the sample in %: 2003-2010

FDI Growth of EU NUTS2 Regions in %

All European Regions, 2003-2010

Source: Own estimations from the sample data, obtained from AMADEUS Database

The firm-level data is drawn from Bureau van Dijk’s AMADEUS Database, which
allows the identification of assets that are owned by non-residents. A resident enterprise is
considered to be foreign owned if a foreign shareholder holds at least 10% of the direct

! Malta and Cyprus are excluded because of their small sample size.
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shares/voting rights or if the ultimate owner is foreign. In order to avoid the oversampling of
firms from selected countries resulting from country specific differences in coverage, we
include in the final sample only firms with at least 10 employees. The final firm-level sample
consists of 26 EU countries, including 11 CEECs (Bulgaria, Croatia, Czech Republic, Estonia,
Hungary, Latvia, Lithuania, Poland, Romania, Slovakia and Slovenia). The location of firms
is disaggregated by the Nomenclature of the Territorial Units for Statistics of level two
(NUTS2). The full sample includes 787,097 foreign firms located in 269 NUTS2 regions.2

Figure 1 indicates the relative growth rates of FDI stocks in terms of turnover generated
by foreign firms during the observation period of 2003 to 2010. We find positive growth rates
in foreign turnover in 185 regions. Whereas the growth in foreign turnover in Western Europe
tends to be spread more evenly across all regions regardless of capital regions (excluding
Spain and Portugal), the opposite seems to be true for CEECs. Growth in foreign turnover in
the new EU member states seems to be largely concentrated in Bulgaria, Hungary, Slovenia
and Slovakia, and to a lesser extent in Poland and Romania. As with findings from other
studies (Casi and Resmini, 2010; 2012), the capital and border regions of the CEEC states
reflect a significantly more intensive growth than the rural regions.

Our analysis exploits additional regional data to capture the human capital endowment
across EU regions. In particular, we draw upon information about human resources in science
and technology (HRSTO), which are defined according to the Canberra Manual (OECD,
1995) as persons having graduated at the tertiary level of education or employed in a science
and technology occupation for which a high qualification is normally required and the
innovation potential is high. While tertiary level graduates give a measure of supply of skills,
demand for skills of workers is better gauged by occupations. Human resources in science and
technology are defined on the basis of both educational attainment and occupations. This
might be particularly relevant in order not to overestimate human capital endowment in
CEECs, where formal education levels have been partially depreciated by the transition
process. In addition, HRSTO captures the technological skills of the regional workforce.
Thus, this indicator seems appropriate to capture the human capital-related aspect of
technological accumulation in parallel to capital accumulation across EU regions.

2 For a detailed insight into the total amount of FDI companies located over the time period 2003-2010 in each
country, as well as for the EU-15 and 11 CEEC regions see Table A3 in the Annex.
11



Figure 2: Share of employees in HRSTO in %: 2010

Share of employees in HRSTO in %

2010

Source: obtained from Eurostat.

Figure 2 shows considerable heterogeneity of HRSTO endowment within and across
EU countries. There seems to be no clear pattern of an East-West divide, since NUTS2
regions within CEECs can be compared to human capital levels in selected EU15 regions.
Regions with capital cities and regions in proximity to those are comparable to EU15 regions
with the highest share of employees in HRSTO.

Our investigation relies also upon information on the regional income rates at NUTS2
level. The GDP per capita is calculated using population and income data collected by
EUROSTAT and is expressed in Purchasing Power Standard (PPS) in order to take the
differences in national price levels into account. Figure 3 summarizes the development of

GDP per capita growth for all European regions over the time period 2003 to 2010.
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Figure 3: GDP growth of all EU NUTS2 regions from the sample in %: 2003-2010

GDP Growth of EU NUTS2 Regions in %

All European regions of the sample, 2003-2010

Source: Own estimations from the sample data, obtained from EUROSTAT Database

Economic growth dynamics have been positive for all Western European regions, which
experienced a growth in income of up to 40% over the observation period. Exceptions are
negative growth rates for the UK regions. Special attention can be turned to the regions in
CEECs, which show an aggregate growth of more than 40%. A remarkably strong
concentration of growth (between 100 and 200%) in per capita GDP can be identified in all
regions of Slovakia and Romania and also, to some extent, in Croatia, the Czech Republic,
Poland and the Baltic states.

4. Estimation results

4.1 Income convergence

First we examine the income convergence in the EU-27 and CEECs regions. Table 1

depicts the Markov transition matrix, I7,, in equation (2), for the entire sample of 269 EU
13



regions in terms of their levels of GDP per capita growth. This table also indicates the initial
distribution, s (t) in equation (3), in terms of absolute and relative frequencies (two columns
labeled “initial distribution”), as well as the converging limiting distribution of the Markov

chain (s* in equation (4.4), row labeled “limiting™).

Table 1: Evolution of income distribution across EU regions, 2003-2010

PCPI class initial distribution final distribution
N % 1 2 3 4 5
1 53 19,70 | 94,34 | 5,66 0,00 0,00 0,00
2 54 20,07 | 1,85 | 88,89 5,56 3,70 0,00
3 52 19,33 | 0,00 28,85 61,54 | 9,62 0,00
4 56 20,82 0,00 1,79 35,71 | 55,36 7,14
5 54 20,07 0,00 0,00 0,00 16,67 83,33
limiting 269 100 | 18,96 | 2491 20,45 | 17,47 18,22

Source: Own estimations from the sample data

The initial distribution shows a fairly even distribution of observations across all five
income classes, considering class 3 as the middle income class. The comparison of the initial
and the limiting distribution indicates a rather weak tendency of income convergence across
the whole sample of European regions between 2003 and 2010. The limiting distribution
shows a slightly higher concentration in the middle income class, and lower concentrations in
the extreme classes 1 and 5.

The comparison of the initial and the limiting distribution in the income classes shows
only small differences of about five percent, indicating that the income distribution across all
EU regions is already close to its steady state. However, the estimated transition matrix offers
several detailed insights into the dynamics of this convergence process. Table la indicates
that the below-average income classes (levels 1 and 2) face only small, but upward moving
transition probabilities of about 5 to 10 percent of movement on the income ladder. In
contrast, the higher income classes (levels 4 and 5) show a lesser degree of stationary
probabilities and thus face higher transition probabilities of moving down than of moving up
in the income distribution. The regions of income level 4 face a probability of 37,5 percent
(35,71+1,79; second and third value of line 4) of relegation and a fairly low stationary

probability of remaining in the level (55,36 percent).
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These estimation results reveal a weak tendency of GDP per capita convergence across
all European regions. The specific distribution dynamics show on average that below income
classes were exposed to higher growth rates than higher income classes. To sum up, this could
hint at an income convergence process across EU regions with limited catching-up by regions
at the lower end of the European income distribution.

A closer look at the type of regions that reflected at least one level of growth shows that
out of a total of 17 regions, nine can be identified as European capital cities (see Annex Table
A6a). Even more remarkably, this includes the three capital regions of the Czech Republic,

Romania and Slovakia.

We turn now to growth dynamics in the sub-sample of EU regions in the 10 CEECs
during the observation period of 2003 to 2010. The initial distribution in Table 2 indicates —
as in case of the EU26 — a fairly even distribution of regions across the five income classes.
However, the limiting distribution differs significantly from the initial distribution, especially
in PCPI classes 1 to 3. While the limiting distribution of income classes 2 and 4 increases
around the middle income class 3, the lowest income class 1 and the middle income class 3
decrease considerably. This implies a concentration of CEECs regions at both extreme ends of

the limiting income distribution and a decreasing middle income class.

Table 2: Evolution of income distribution across CEEC regions, 2003-2010

PCPI class initial distribution final distribution
N % 1 2 3 4 5
1 11 19,30 | 63,64 | 36,36 0,00 0,00 0,00
2 9 17,55 0,00 | 77,78 22,22 0,00 0,00
3 12 21,05 | 0,00 16,67 50,00 | 25,00 8,33
4 12 21,05 | 0,00 15,38 7,69 69,23 7,69
5 12 21.05 0,00 0,00 0,00 16,67 83,33
limiting 56 100 12,28 | 26,32 15,79 | 24,56 21,05

Source: Own estimations from the sample data

While the Markov approach identifies a process of convergence if sy > s,,(0) in the
median class and sj;; < s,,(0) in the higher and lower income classes (suggesting the opposite
development for divergence), the comparison of initial and limiting income distribution

exhibits no evidence of convergence or divergence in the group of CEEC regions. The middle
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income class shrinks significantly, while its probabilities of moving up are higher than of
moving down in the income distribution. Higher frequencies in the lowest and highest classes
would indicate divergence, but the final distribution in the lowest income class decreases
whereas the regions of the highest income class 5 remain with an unchanged probability. The
concentration of regions in income classes 2, 4 and 5 suggests the existence of a poverty trap
rather than a divergence.

When considering the explicit distribution dynamics of regions, the transition
probabilities also indicate accumulation at both ends of the income distribution. While the
PCPI classes 2, 4 and 5 show high stationary probabilities of remaining in the same class (up
to 70 percent), regions in the middle income class 3 face a 50 per cent possibility to of
remaining stable as well as a 17 per cent and 33 percent possibility of moving downwards — or
upwards — respectively. The considerable decline of regions in the first and third PCPI class
contributes to the notion of two peaks in the income distribution.

The most striking inference to be drawn from the estimated CEEC transition matrices is
the high persistence of income classes at both ends of the income distribution. Even if the
results from Figure 3 suggest that CEEC regions commonly enjoy higher GDP per capita
growth rates than the EU-15 regions, the results on the evolution of the per capita income
distribution do not offer much evidence for the existence of a “convergence club” in the
CEEC as a whole. Since the middle income class vanishes and regions accumulate with a
strong persistence at both ends of the income distribution, we can talk of a poverty trap for
“poor” and lagging-behind CEEC regions.

If we now take a look at the type of regions with particular levels of growth over time
(see Annex Table A6b), we can see that 21 CEEC regions have grown by one level of growth
and seven by two levels. In contrast to the above findings for the EU sample, we find no
capital cities, since capital regions in CEECs are already in the highest PCPI income class.
These findings further strengthen the notion of poor regions that have in fact grown by one
level, but still remain in the lower PCPI classes 1 to 3 and face only minor transition
probabilities of catching up. Furthermore, we see that most of the regions in Poland and
Romania have grown only within the PCPI income classes 1 to 3. More specifically, this is
true for almost all Romanian regions (except capital city region RO32) and for all four Polish
regions from region PL3. Surprisingly, almost all Bulgarian regions (except capital city region
BG41) have remained in the lowest income class while almost all Hungarian regions
(excepting capital city region HU10 and the western border region HU21) have fallen back by

one level of growth to PCPI income classes 1 to 3.
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4.2 FDI stocks and changes to the income distribution

In order to identify the impact of FDI stocks on GDP income growth rates, the density
of FDI stocks in a region will be measured by two indicators: a) the share of foreign generated
turnover and b) the share of foreign employees per region. The latter measure takes account of
the relative size of foreign owned firms in a region. This measure also eliminates potential
bias resulting from the many small foreign owned firms in border regions between CEEC
countries. For the extensive consideration of FDI stock densities by the share of foreign
turnover and employees, the sample of each indicator will be further separated into EU and
CEECs sub-samples. Following Bode and Nunnenkamp (2010), the differentiation of the
samples is defined by the median FDI density of regions in the first year of the observation
period (2003).® This distinction permits a direct comparison of the sub-samples in order to
verify a positive association between FDI densities and income growth levels.

Estimation results for EU sample

First we analyze the relationship for the whole sample covering all EU regions by
measuring the FDI stock density in terms of foreign generated turnover (see Annex Table
Ada). The initial distribution indicates that regions with an above average FDI density were
already richer at the outset. The probability of starting from one of the two highest PCPI
classes is about 44 percent for regions with a high density of foreign turnover and 38 percent
for EU regions with a lower density.

The limiting distributions indicate that EU regions with an above average density of
foreign turnover will tend, on average, to be richer in the long term than regions with a lower
than average density of FDI stocks. The probability of ending up in one of the two highest
income classes is about 40 percent for regions with a high density of foreign generated
turnover, but only 33 percent for regions with a below average density of FDI stocks.
However, the estimated transition probabilities of the limiting distribution reveal no evidence
of a significant positive association of FDI stocks with long-term growth. While the sample of
regions with an above average density of FDI stocks faces a higher probability of ending up in
the two highest PCPI classes, these regions also face a similar probability of 40 percent of
ending up in the lowest PCPI classes of the sub-sample with high FDI stocks. In contrast, the
probability of regions in the below average FDI density sample ending up in PCPI classes 1

® The median of the sample in all European regions is19,95% in the case of foreign generated turnover and
13,94% in the case of foreign employees. Correspondingly, the median for the CEEC subsample is 22,41% in the
case of foreign generated turnover and 14,29% in the case of foreign companies.
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and 2 is higher (48 percent) than their ending up in classes 4 and 5 (33 percent). An additional
comparison of the two samples of FDI stock densities in terms of generated turnover reveals
that the PCPI classes in the below average FDI stock sample face much higher stationary
probabilities of remaining in their income class than regions from the above average FDI
stock sample, which show lower stationary probabilities by comparison but therefore higher
distributional dynamics in the income distribution.

In the case of the sample of European regions measured in terms of FDI employment
density (see Annex Table A5a), the findings corroborate the above estimations of FDI stocks
in terms of foreign generated turnover. The results of the initial and limiting distributions of
FDI employment draw a fairly similar picture of very limited positive effects on GDP per
capita growth rates, while EU regions from the above average FDI density sample indicate a
fairly equal probability of ending up in the two highest or in the lowest PCPI classes.
Moreover, the estimated relationship between FDI employment and income dynamics is
inverted if the FDI density is measured at the below median sample. The results of the
limiting distribution indicate that the lowest income classes 1 and 2 now include about half
the regions with a low density of FDI employment (48,82 percent). Furthermore, EU regions
from these "lagging behind” income classes reflect high stationary probabilities (about 95
percent) and face lower transition probabilities (5,88 percent) of ascending into income
classes 3 or 4.

Estimation results for sample of CEEC

For the sub-sample of regions in CEECs (see Annex Table 4b), we find similar results
by considering the FDI stock density in terms of foreign generated turnover, as mentioned for
the EU26 sample. The initial and the limiting distributions also reveal that regions with above
average FDI stocks are richer from the beginning of the observation period, and also tend to
be richer in the long run than regions in the sub-sample with below average FDI stocks. In
contrast to the findings for the EU26, CEEC regions with a higher FDI density face a higher
probability of moving upwards into income classes 4 and 5 (46 percent) than of moving
downwards into lower income classes 1 and 2 (38 percent). CEEC regions with a below
median FDI density face an equal probability of moving upwards or downwards and also face
higher stationary probabilities of remaining in their income class. Thus, the estimation results
based on turnover as a measure of FDI stocks indicate a weak positive association between
FDI density and growth rates for regions within CEECs.

By comparing these findings with the estimated distributions in the sub-sample of

CEEC regions with a below median density of FDI employment (see Annex Table A5b), the
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results show a similar picture of "lagging behind" regions that face only low growth
probabilities of entering the middle income class. Surprisingly, and in contrast to the findings
for the EU26 sample, the sub-sample of CEEC regions with an above average density of FDI
employment seems also to favor only certain regions in the income distribution. The limiting
distribution shows that the middle income class 3 shrank (up to 10 percent), while the income
classes 2 and 4 increased. Furthermore, neither of the PCPI classes 1 and 2 in this sub-sample
face any growth prospects of ascending to higher PCPI classes.

4.3 Accounting for FDI stocks and human capital

In order to test the relationship between FDI stocks, human capital endowment and
changes to the regional income distribution, we classify four groups of regions based on a
taxonomy along two dimensions: FDI stocks (FDI) measured in terms of foreign employees,
and human capital endowment measured in terms of human resources in science and
technology occupations (HRSTO). The differentiation into above and below average groups is
based on the median for each dimension at the start of our observation period (2003).

Figure 4: Stylized taxonomy of regions in terms of FDI and HRSTO densities
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According to the above stylized taxonomy, group (1) is composed of regions that are
characterized by high FDI stocks and low HRSTO endowment. In this group, development is
potentially FDI-led, largely uncoupled from existing human capital endowment within these
regions. Group (2) contains regions that show high endowment of FDI stocks as well as
HRSTO. Group (3) covers regions that show high initial levels of HRSTO endowment with

below average FDI stocks. This group could constitute the type of region that potentially
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follows a domestic-led development path, since the technology related human capital is
relatively high and largely linked to domestic capital. Group (4) combines regions with
relatively poor starting conditions, i.e. below average FDI stocks as well as below average
HRSTO endowment. Figure 5a illustrates the initial and limiting distributions of the
estimated Markov transition matrices for all European regions in the above described groups
of regions and the corresponding income classes.

Figure 5a: Income distribution across EU regions, 2003-2010, by FDI and HRSTO
densities — initial and limiting distributions
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Source: Own estimations from the sample data

The limiting distributions for the four sub-samples in graphs (1) to (4) indicate that the
FDI-led increases in long-term growth rates in European regions are conditional on a high
accumulation of HRSTO. Graphs (2) and (3) show a positive association between income
growth and higher human capital endowment. EU regions with a high share of HRSTO face
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particularly higher probabilities of being in one of the two above-median income classes than
EU regions with a low density of HRSTO (graphs (1) and (4)). This implies that the domestic
and FDI led regional growth path is driven mainly by human capital-related technological
accumulation. In addition, the comparison of the limiting distributions in Figure 5a shows that
regions with higher FDI stocks have only slightly higher probabilities of reaching higher
income classes.

The comparison of initial and limiting distributions provides additional insights into the
dynamics of the income distribution: Firstly, EU-regions with a high FDI stock coupled with
a high density of HRSTO (graph (2)) have much higher long-term income growth rates (60 %
for the PCPI classes 4 and 5) than all the other groups of regions. Secondly, while graphs (1)
and (4) show no evidence of the process of convergence within their taxonomy groups, the
distribution of regions from taxonomy groups (2) and (3) with a high HRSTO accumulation

are homogenous with the income convergence detected above.

Now we turn to the integrated analysis of the relationship between FDI, human capital and
growth dynamics for the sub-sample of CEEC regions in the EU. In order to do this we
classify the sub-sample of CEEC regions into the four groups of regions based in their
endowment with FDI and HRSTO at the start of our observation period (2003). The graphs
(1) to (4) depict the initial and limiting distributions for the four corresponding groups of
CEEC regions (see Figure 5b).

As in the results for all European regions, we find that regions in CEEC characterized
by high FDI stocks as well as high HRSTO endowment are more likely to experience catch-
up growth. The limiting distributions of graphs (2) and (3) indicate a positive relationship
between long-term growth and higher stocks of HRSTO, regardless of the FDI density within
the region. As a result, the group of regions where a high share of HRSTO is complemented
by high initial FDI stocks shows considerably higher probabilities (about 65% in graphs (2)
and (3)) of remaining in the high income classes.

In contrast to the above findings for all EU regions, the comparison of initial and limiting
distributions shows that CEEC regions with a high degree of HRSTO endowment (graphs (2)
and (3)) have strengthened their leading positions in income distribution instead of falling
back.
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Figure 5b: Income distribution across CEEC regions, 2003-2010, by FDI and HRSTO
densities — initial and limiting distributions
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If we take a look at the types of CEEC regions that have considerably higher growth

prospects initiated by higher HRSTO endowment, we find that all capital regions of CEECs
are on this list (see Annex Table A7). Added to this, while the distribution of CEEC regions

with high densities of human capital reflects much higher income growth prospects, the

opposite distribution can be seen in graphs (1) and (4). These results confirm the overall

process of divergence for all CEEC regions found in the income distribution, and validate the

high persistence for both ends of the income distribution.
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5. Discussion

5.1 Weak convergence across the EU and a poverty trap in CEECs

Earlier studies examining the EU-15 regional income growth dynamics between 1980
and 1995 produced different results. Investigations based on a Markov chain approach found
that the regional income distribution is converging towards a tighter distribution (Quah,
1996b) with high persistence in income classes (see also Carrington, 2006). The majority of
studies have found evidence of convergence towards the middle income class of European
regions (Magrini, 1999; Castro, 2003), while some investigations also exhibits a “poverty
trap” (see also Neven, 1995; Le Gallo, 2004) and a “lack of convergence (...) from the group
of the poorest regions” (Lopez-Bazo et al. 1999, p.357). Our results indicate that regional
disparities in per capita income between regions of 24 EU countries decreased over the period
2003-2010. This finding is in line with existing studies that identified low income
convergence processes for Europe at the national and sub-national level of analysis (Cappelen
et al. 2003; Geppert and Stephan, 2008).

Prior studies found a rise in regional income inequality in the CEEC from the early
stages of transition (Brzeski and Colombatto, 1999; ROmisch, 2003), that continued
throughout the accession period or even intensified (Petrakos et al., 2005; Ezcurra et al, 2007;
Kallioras and Petrakos, 2010). Our evidence from the evolution of the income distribution
across CEECs reveal increasing regional disparities in GDP per capita income, since the
lowest income classes have only low probabilities of catching up with the middle income
class. Furthermore, we find evidence for a concentration of certain regions in income classes
at both ends of the income distribution. In particular, the rapid GDP per capita growth for
capital regions widens the regional income disparities in CEECs (Darvas, 2014). This finding
would support the hypothesis of a “poverty-trap” for lagging regions within CEECs (LeGallo,
2004).

5.2 FDI and human capital as determinants of income convergence

Our analysis shows only limited evidence that high FDI stocks per se are related with
greater chances of long term catching-up. Although, EU regions with high FDI density are
more likely to have more favorable growth prospects than EU regions with low FDI density,
they have been falling back in the income distribution over time and converged slowly with
the middle income class. This result does not fully support hypothesis 1a, that postulated a

positive relationship between FDI stock and upward mobility in the income distribution.
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Furthermore, we find no indications in favor of the hypothesis 1b, that expected
agglomeration of FDI within regions to be positively associated with catching-up of regions at
the lower end of the income distribution. The result for EU regions seems to differ from
findings for the US. Bode and Nunnekamp (2010) showed that US states with a high FDI
density have a greater chance of being “rich” in the long run, while “poorer” states will
remain so and diverge from the national per capita income average.

The key contribution of our research relates to the role of human capital in the
convergence process across European regions. In particular, we find that human capital is
associated with higher income catch-up probabilities disregarding the given level of FDI
stocks. Since we measure human capital in terms of human resources in science and
technology, our findings are in line with of Mulas-Granados and Sanz (2008) who found that
changes in technology endowment are an important driver of changes in the distribution of
per capita income across EU regions over time. Whereas, Pablo-Romero and Gomez-Calero
(2013) emphasize that the effect of human capital on economic growth depends significantly
on the increments in private physical capital (at the example of Spanish provinces); we can
show evidence for a positive interaction between human capital and foreign physical capital
in their relationship income convergence. This finding is in line with our hypothesis 2.

Our study carries implications that extend the work by Borensztein et al (1998). This
seminal paper identified that the effect of FDI on economic growth is conditional upon the
level of human capital in the host economy. Their investigation refers to a set of developing
countries and was implemented at the national a level of analysis. We can show that their
finding holds also at the regional level and in the context of developed economies. In line,
with their study we find a positive interaction between foreign physical capital and human
capital. Yet, our research seems to suggest that regional catch-up seems to necessitate
primarily human capital related technological endowment disregarding the given stock of
foreign physical capital. This result applies to regions in the advanced as well as emerging
European economies.

Thus, despite evidence for positive direct and indirect effects of FDI in European
emerging markets (Hanousek et al., 2011); FDI per se is not the solution to tackle economic
backwardness. This has also been demonstrated for other non-European emerging and
developing markets (see for example Herzer et al., 2008; Yalta, 2013). So why does FDI fail
to promote convergence in lagging regions? A possible explanation is provided by Girma and
Wakelin (2001). They suggest that localized FDI-related spillovers benefit those regions that

are able to absorb the knowledge spillover. If host regions do not possess the capacity to
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absorb the knowledge and the technology incorporated, FDI carries a risk of crowding-out for
domestic investments and harm the regional economic performance.

The question why FDI fails to tackle underdevelopment of regions (and countries)
deserves further attention, given the general importance dedicated to FDI in economic
development. A possible area of future investigation relates to the analyses whether the
detected complementary between FDI and human capital holds when taking into account
industry or sector-specific circumstances. The relationship between FDI and human capital
might change when accounting for regions with capital cities vs. regions at the periphery.
Taking growing regional income disparities into the focus, future research might investigate
potential barriers and facilitators for spillover effects from FDI and agglomeration effects
between regions (in particular from regions with capital cities to other regions).

5.3 Policy implications for Europe and CEECs

CEECs adopted a unique growth model combining institutional anchoring to the EU,
integration of product markets through trade in goods and services, capital mobility including
through large-scale FDI inflows, and eventually labor mobility (Becker et al. 2010). Over
time CEECs converged at the country level but with simultaneously increasing sub-national
disparities driven primarily by the rapid growth of capital cities. From a regional policy point
of view, it has been suggested to enlarge development areas beyond the small group of core
areas, towards second (and third)-rank cities (Gorzelak, 2015). This strategy reduces
inflationary pressures, enlarges the economic base of countries. The second-order cities
should develop their metropolitan functions, thus supplementing the capital cities. Such a
territorial pattern could slow down the growth of regional disparities and would allow for
better accessibility of high-order services (ibid).

Our results show that human capital related technological endowment is a decisive
factor contributing to regional income convergence. Thus EU cohesion policy that improves
the conditions for investments in peripheral regions through funding of training, infrastructure
and R&D (EC, 2007) is highly relevant. However, it has also been highlighted that R&D and
innovation policies will be a factor of further divergence across the EU, since they reinforce
existing agglomerations and growth poles (Gorzelak, 2015). Furthermore, it has been
postulated that innovation policies need to reflect country and region specific conditions in
CEEC:s rather than ‘best practice’ from advanced EU15 countries (Havas et al 2015). This has
also implication for the role of FDI in the catch-up process. Our results indicate that FDI own
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is not able to sustain a catch-up process. It must be complemented by human capital and
technological development to harness its full growth potential. Therefore, enhancing domestic
technological capabilities as well as aligning domestic and foreign networks should be a

priority in the regeneration of regional systems of innovation (Tunzelmann et al. 2010).

6. Conclusion

This paper has investigated the evolution of GDP per capita income disparities in the
European regions, and separately for the CEEC regions, over the period from 2003 to 2010.
The study applied an infinite first-order Markov chain approach to a sample of 269 European
regions. The evidence indicates a weak process of overall income convergence among all EU
regions investigated during the observation period. For CEEC regions, we find support for a
“poverty trap” of poor regions in lower income classes. Given that especially the capital
regions of the CEECs enjoyed high per capita growth rates, positive spillover effects from
FDI contributing to catch-up and regional convergence are strongly localized.

In terms of determinants of income convergence, this paper shows that FDI on its own
is not able to sustain regional convergence within the EU or CEECs. Instead, we find that
catch-up is driven by human capital-related technological endowment. The positive effect of
FDI is conditional upon the level of human capital within regions. In order to attain upward
mobility of lagging regions, we conclude that regional policy should focus on the territorial
development of second-rank cities. R&D and innovation policies should not mimic ‘best-
practice’ of EU15 countries, but instead focus on the development of domestic technological

capabilities and the alignment of FDI into this process.
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Annex

Table A3: Total number of foreign owned firms (2003-2010)

Country Total number of firms with foreign ownership
EU-15 2003 2010
Austria 1.863 2.603
Belgium 2.080 3.359
Denmark 736 1.740
Finland 388 1.037
France 7.669 10.260
Germany 10.532 9.875
Greece 801 1.112
Ireland 183 1.091
Italy 1.944 3.943
Luxembourg 46 89
Netherlands 1.776 3.803
Portugal 161 1.427
Spain 6.156 6.788
Sweden 843 2.656
United Kingdom 12.765 14.558
EU-15 total 47.943 64.341
CEEC
Bulgaria 1.167 2.090
Croatia 264 1.261
Czech Republic 595 2.370
Estonia 145 1.250
Hungary 290 716
Latvia 256 847
Lithuania 84 836
Poland 1.443 6.097
Romania 6.240 8.992
Slovakia 16 1.215
Slovenia 2 511
CEEC total 10.502 26.185
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Table Ada: Income distribution across EU regions (levels of growth), 2003-2010, by the
density of foreign turnover

Share of foreign turnover > median of foreign turnover

initial distribution final distribution
N % 1 2 3 4 5
1 29 20,57 | 93,10 | 6,90 0,00 0,00 0,00
2 22 14,89 | 4,76 | 80,95 9,52 4,76 0,00
3 29 20,57 0,00 37,93 51,72 10,34 0,00
4 28 19,86 0,00 3,57 39,29 | 42,86 14,29
5 34 2411 | 0,00 0,00 0,00 20,59 79,41
limiting 142 100 |19,86 | 21,99 19,86 | 16,31 21,99
Share of foreign turnover < median of foreign turnover
initial distribution final distribution
N % 1 2 3 4 5
1 24 18,90 | 95,83 | 4,17 0,00 0,00 0,00
2 33 25,98 0,00 | 9394 3,03 3,03 0,00
3 22 17,32 0,00 18,18 72,73 9,09 0,00
4 28 22,05 | 000 0,00 32,14 | 67,86 0,00
5 20 15,75 | 0,00 0,00 0,00 10,00 90,00
limiting 127 100 18,11 | 28,35 20,47 18,90 12,50

Source: Own estimations from the sample data

28



Table Adb: Income distribution across CEEC regions (levels of growth), 2003-2010, by
the density of foreign turnover

Share of foreign turnover > median of foreign turnover

initial distribution final distribution
N % 1 2 3 4 B

1 6 21,43 | 50,00 |50,00 0,00 0,00 0,00

2 4 14,29 | 0,00 | 100 0,00 0,00 0,00

3 5 17,86 | 0,00 20,00 | 60,00 | 0,00 20,00

4 5 17,86 | 0,00 0,00 20,00 | 60,00 | 20,00

5 8 28,57 | 0,00 0,00 0,00 37,50 | 62,50
limiting 28 100 [10,71 [28,57 | 14,29 |21,43 25,00

Share of foreign turnover < median of foreign turnover

initial distribution final distribution
N % 1 2 3 4 B
1 5 17,86 | 80,00 | 20,00 0,00 0,00 0,00
2 5 17,86 | 0,00 |[60,00 | 40,00 0,00 0,00
3 7 25,00 | 0,00 14,29 |57,14 |28,57 0,00
4 6 21,43 | 0,00 3333 0,00 |66,67 0,00
5 5 17,86 | 0,00 0,00 0,00 20,00 80,00
limiting 28 100 14,29 [25,00 | 21,43 | 25,00 14,29

Source: Own estimations from the sample data

29



Table A5a: Income distribution across EU regions (levels of growth), 2003-2010, by the
density of foreign employees

Share of foreign employees > median of foreign employees

initial distribution final distribution
N % 1 2 3 4 5
1 29 20,57 | 93,10 | 6,90 0,00 0,00 0,00
2 20 14,18 | 5,00 | 80,00 10,00 5,00 0,00
3 26 18,44 0,00 34,62 57,69 7,69 0,00
4 29 20,57 0,00 3,45 37,93 | 44,83 13,79
5 37 26,24 | 0,00 0,00 0,00 18,92 81,08
limiting 142 100 | 19,86 | 19,86 19,86 | 16,31 24,11

Share of foreign employees < median of foreign employees

PCPI class initial distribution final distribution
N % 1 2 3 4 5
1 24 18,90 | 95,38 | 4,17 0,00 0,00 0,00
2 34 26,77 0,00 | 94,12 2,94 2,94 0,00
3 25 19,69 0,00 24,00 64,00 12,00 0,00
4 27 21,26 | 0,00 0,00 33,33 | 66,67 0,00
5 17 13,39 | 0,00 0,00 0,00 11,76 88,24
limiting 127 100 18,11 | 30,71 20,47 18,90 11,81

Source: Own estimations from the sample data
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Table A5b: Income distribution across CEEC regions (levels of growth), 2003-2010, by
the density of foreign employees

Share of foreign employees > median of foreign employees

initial distribution final distribution
N % 1 2 3 4 5
1 6 21,43 | 33,33 | 66,67 0,00 0,00 0,00
2 4 14,29 0,00 100 0,00 0,00 0,00
3 8 28,57 | 0,00 12,50 62,50 | 12,50 12,50
4 4 14,29 | 0,00 0,00 0,00 75,00 25,00
5 6 21,43 0,00 0,00 0,00 33,33 66,67
limiting 28 100 7,14 | 32,14 17,86 | 21,43 21,43

Share of foreign employees < median of foreign employees

PCPI class initial distribution final distribution
N % 1 2 3 4 5
1 5 17,86 100 0,00 0,00 0,00 0,00
2 5 17,86 | 0,00 | 60,00 40,00 0,00 0,00
3 4 14,29 | 0,00 25,00 50,00 | 25,00 0,00
4 7 25,00 0,00 28,57 1429 | 57,14 0,00
5 7 25,00 0,00 0,00 0,00 28,57 71,43
limiting 28 100 |17,86 | 21,43 17,86 | 25,00 17,86

Source: Own estimations from the sample data
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Table A6a: List of EU regions by the difference in growth levels

NUTS2 Code | Name of region Level of growth
+1 +2

AT-13* Wien 1 0
BE-31 Wallonisch-Brabant 1 0
BE-35 Provinz Namur 1 0
Cz-01* Praha 0 1
DE-30* Berlin 1 0
DE-94 Weser-Ems 1 0
DE-A3 Munster 1 0
ES-21 Pais Vasco 1 0
GR-30* Athens 1 0
GR-42 Stidliche Agais 1 0
NL-32* Noord-Holland 1 0
NL-42 Limburg 1 0
PL-12* Mazowieckie 1 0
RO-32* Bucuresti-1Ifov 0 1
SE-12 Ostra Mellansverige 1 0
SI-02* Zahodna Slovenija 1 0
SK-01* Bratislavsky kraj 0 1

Note: *Capital regions
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http://de.wikipedia.org/wiki/S%C3%BCdliche_%C3%84g%C3%A4is
http://de.wikipedia.org/wiki/Nordholland
http://de.wikipedia.org/wiki/Limburg_%28Niederlande%29
http://de.wikipedia.org/wiki/Woiwodschaft_Masowien
http://de.wikipedia.org/w/index.php?title=Region_Bucure%C8%99ti-Ilfov&action=edit&redlink=1
http://de.wikipedia.org/w/index.php?title=%C3%96stra_Mellansverige&action=edit&redlink=1
http://de.wikipedia.org/w/index.php?title=Zahodna_Slovenija&action=edit&redlink=1
http://de.wikipedia.org/wiki/Bratislavsk%C3%BD_kraj

Table A6b: List of CEEC regions by the difference in growth levels

NUTS2 Code Name of region Level of growth

+1 +2
BG-41 Yugozapaden 0 1
Cz-04 Severozapad 1 0
Cz-05 Severovychod 1 0
Cz-06 Jihovychod 1 0
Cz-07 Stfedni Morava 1 0
Cz-08 Moravskoslezsko 1 0
LT-00 Lithuania 1 0
LV-00 Latvia 0 1
PL-11 Lodzkie 1 0
PL-21 Matopolskie 1 0
PL-33 Swietokrzyskie 1 0
PL-34 Podlaskie 1 0
PL-42 Zachodniopomorskie 1 0
PL-43 Lubuskie 0 1
PL-51 Dolnoslaskie 1 0
PL-52 Opolskie 1 0
PL-62 Warminsko-Mazurskie 1 0
PL-63 Pomorskie 1 0
RO-11 Nord-Vest 1 0
RO-12 Centru 1 0
RO-22 Sud-Est 1 0
RO-31 Sud-Muntenia 1 0
RO-32 Bucuresti-1lfov 0 1
RO-41 Sud-Vest Oltenia 1 0
RO-42 Vest 1 0
SK-02 Western Slovakia 0 1
SK-03 Central Slovakia 1 0
SK-04 Eastern Slovakia 0 1
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http://en.wikipedia.org/wiki/Sud-Est_%28development_region%29
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Table A7: List of CEEC regions — Integrated Analysis

High density of FDI & high share of HRSTO

NUTS2 Code Name of region
Cz-01* Praha
CZ-02 Stiedni Cechy
CZ-06 Jihovychod
Cz-08 Moravskoslezsko
EE-00* Estonia
HR-04* Continental Croatia
LT-00* Lithuania
LV-00* Latvia
PL-12* Mazowieckie
PL-42 Zachodniopomorskie
PL-62 Warminsko-Mazurskie
RO-32* Bucuresti-1lfov

Low density of FDI & high share of HRSTO
BG-31 Severozapaden
BG-41 Yugozapaden
Cz-03 Southwest
Cz-04 Northwest
Cz-05 Northeast
Cz-07 Central Moravia
HR-03 Adriatic Croatia
HU-10* Central Hungary
HU-21 Central Transdanubia
HU-23 Southern Transdanubia
HU-32 Northern Great Plain
PL-22 Slaskie
S1-01 Eastern Slovenia
SI1-02* Western Slovenia
SK-01* Bratislava Region
SK-02 Western Slovakia
SK-03 Central Slovakia

Note: *Capital regions

34



http://de.wikipedia.org/wiki/Praha
http://de.wikipedia.org/w/index.php?title=St%C5%99edn%C3%AD_%C4%8Cechy&action=edit&redlink=1
http://de.wikipedia.org/w/index.php?title=Jihov%C3%BDchod&action=edit&redlink=1
http://de.wikipedia.org/w/index.php?title=Jihov%C3%BDchod&action=edit&redlink=1
http://de.wikipedia.org/w/index.php?title=Moravskoslezsko&action=edit&redlink=1
http://de.wikipedia.org/w/index.php?title=Moravskoslezsko&action=edit&redlink=1
http://en.wikipedia.org/wiki/Mazowieckie
http://en.wikipedia.org/wiki/Zachodniopomorskie
http://en.wikipedia.org/wiki/Warmi%C5%84sko-Mazurskie
http://en.wikipedia.org/wiki/Bucharest-Ilfov
http://en.wikipedia.org/wiki/Severozapaden
http://en.wikipedia.org/wiki/Yugozapaden
http://en.wikipedia.org/wiki/Central_Hungary
http://en.wikipedia.org/wiki/Central_Transdanubia
http://en.wikipedia.org/wiki/Southern_Transdanubia
http://en.wikipedia.org/wiki/Northern_Great_Plain
http://en.wikipedia.org/wiki/%C5%9Al%C4%85skie
http://en.wikipedia.org/wiki/Eastern_Slovenia
http://en.wikipedia.org/wiki/Western_Slovenia

References

Acemoglu, D. (1998). Why do new technologies complement skills? Directed technical
change and wage inequality, Quarterly Journal of Economics, 113(4), pp. 1055-1090.

Acemoglu, D. (2003). Patterns of skill premia, Review of Economic Studies, 70(1), pp. 199—

230.

Aghion, P. and Howitt, P. (1992) A model of Growth through creative direction,
Econometrica, 60(3), pp. 321-351.

Alfaro, L. and Rodriguez-Clare, A. (2004). Multinationals and linkages: An empirical
investigation, Economia, vol. 4, pp. 113-69.

Ali, H. (2013) An Analysis of the Impact of Foreign Investment on Regional Disparities: A
Case of Malaysia, Asian Social Science, 9(14), pp. 7-17.

Altomonte C. and Resmini L. (2002) Multinational Enterprises as a Catalyst for Local
Industrial Development. The Case of Poland, Italian Journal of Regional Science, 1(2),
pp. 29-58.

Arrow, K. (1962). The economic implications of learning by doing, Review of Economic
Studies, vol. 29, pp. 155-173.

Barro, R.J. (1991). Economic Growth in a cross-section of Countries, Quarterly Journal of
Economics, 106(2), 407-444.

Bartkowska, M. and Riedl, A. (2012). Regional Convergence Clubs in Europe: Identification
and conditioning factors, Economic Modelling, 29(1), pp. 22-31.

Bassanini, A. and Scarpetta, S. (2001) Does Human Capital matter for growth in OECD
countries? Evidence from Pooled Mean-Group Estimates, OECD Working Papers
No0.282.

Basile, R. (2008) Regional economic growth in Europe: A semiparametric spatial dependence
approach, Regional Science, VVol.87, pp.527-544.

Basile, R., Castellani, D., and Zanfei, A. (2008). Location choices of multinational firms in
Europe: The role of EU cohesion policy. Journal of International Economics, 74, 328—
340.

Basu, P. and Guariglia, A. (2007) Foreign Direct Investment, inequality, and growth, Journal
of Macroeconomics, No.29, pp. 824-839.

Becker, B., Dainu, D., Darvas, Z. Glogorov, V., Landesmann, M., Petrovic, P., Pisany-Ferry,
J., Rosati, D. Sapir, A. and Weder di Mauro. B. (2010) Whither growth in central and
eastern Europe? Policy lessons for an integrated Europe. Bruegel Blue Print Series, Vol.
11.

Behrens, K. and Robert-Nicoud, F. (2008) Survival of the fittest in cities Agglomeration,
SERC Discussion Papers, No.12, pp. 1-64.

Ben-David, D. (1994) Convergence Clubs and Diverging Economies, CEPR Discussion
Papers, No. 922, pp. 1-18.

Ben-David, D. (1998) Convergence Clubs and subsistence economies, Journal of
Development Economies, vol. 55, pp. 155-171.

Benhabib, J. and Spiegel, M. (1994) The roles of human capital in economic development:
evidence from aggregate cross-country data, Journal of Monetary Economics, vol. 34,
pp. 143-173.

Benhabib, J. and Spiegel, M. (2005) Human capital and technology diffusion. In: Aghion, P.
and Durlauf, S. (Eds), Handbook of Economic Growth, vol. 1. Elsevier, Amsterdam, pp.
935-966.

Bickenbach, F. and Bode, E. (2001) Markov or not Markov — This should be a question, Kiel
Working Papers, N0.1086, pp. 1-28.

Bickenbach, F. and Bode, E. (2003) Evaluating the Markov Property in Studies of Economic
Convergence, International Regional Science Review, 26(3), pp. 363—-392.

35



Bode, E. and Nunnenkamp, P. (2010) Does FDI Promote Regional Development? A Markov
Chain Approach for US States, Review of World Economics, vol.147, pp. 351-381
Borensztein, E., De Gregorio, J. and Lee, J. (1998) How Does Foreign Direct Investment

Affect Economic Growth? Journal of International Economics, No.45, pp. 115-135.

Brzeski A. and Colombatto E. (1999), Can Eastern Europe catch up? Post-Communist
Economics, 11(1), pp.5-25.

Campos, N.F. and Kinoshita, Y. (2002) Foreign direct investment as technology transferred:
Some panel evidence from the transition economies, The Manchester School, No.70, pp.
398-4109.

Canova, F. (2004) Testing for Convergence Clubs in Income per Capita. A Predictive Density
Approach, International Economic Review, 45(1), pp. 49-78.

Cantwell, J. (1989) Technological Innovation and Multinational Corporations. Oxford:
Blackwell.

Cantwell, J. A., and Piscitello, L. (2005) Recent location of foreign-owned research and
development activities by large multinational corporations in the European regions: The
role of spillovers and externalities. Regional Studies, 39(1), pp. 1-16.

Cappelen, A., Castellacci, F., Fagerberg, J., Verspargen, B. (2003) The Impact of EU
Regional Support on Growth and Convergencein the European Union, Journal of
Common Market Studies, 41(4), pp. 621-644.

Capello, R., U. Fratesi, and L. Resmini. 2011. Globalization and Regional Growth in Europe:
Past Trends and Future Scenarios, Berlin: Springer-Verlag.

Capello, and Lenzi, C. (2013) Innovation and Employment Dynamics in European Regions,
International Regional Science Review, 36(3), pp. 322-353.

Carkovich, M. and Levine, R. (2002) Does foreign direct investment accelerate economic
growth? Institute of International Economic Press, Washington DC.

Carrington, A. (2006) Regional Convergence, Polarisation and Mobility in the European
Union, 1980-1996, International Regional Science Review, 29(1), pp.64-81.

Casi, L. and Resmini, L. (2010) Evidence on the determinants of foreign direct investment,
Eastern Journal of European Studies, 1(2), pp. 93-118.

Casi, L. and Resmini, L. (2012) Foreign Direct Investment and Growth: the role of regional
territorial capital, Eastern Journal of European Studies, 1(2), pp. 93-118.

Castro, J.V. (2003) Regional Convergence, Polarization and Mobility within the European
Union, European Integration, 25(1), pp. 73-86.

Cuaresma et al. (2014) The Determinants of Economic Growth in European Regions,
Regional Studies, 48(1), pp. 44-67.

Darvas, Z. (2014) 10 year EU enlargement anniversary: Waltzing past Vienna, available at
http://www.bruegel.org/nc/blog/detail/article/1319-10-years-eu-enlargement-anniversary-waltzing-past-
vienna/?utm_source=Bruegel+Update&utm campaign=5d5756cf49-

Bruegel+Update Week 18 2014&utm medium=email&utm_term=0 cb17b0383e-5d5756¢f49-

275964362, on 3rd May 2014.

De La Fuente, A. and Da Rocha, J.M. (1996) Capital humano y crecimiento: un panorama de
la evidencia empirica y algunos resultados para la OCDE. Moneda y Crédito 203, pp.
43-84.

De Mello, L.R. Jr. (1997) Foreign Direct Investment in Developing Countries and Growth: A
selective survey, Journal of Development Studies, 34(1), pp. 1-34.

De Mello, L.R. Jr. (1999) Foreign Direct Investment-Led Growth: Evidence from Time Series
and Panel Data, Oxford Economic Papers, 51, pp. 133-151.

Dunning, J. (1993) Multinational Enterprises and the Global Economy. Wokingham: Addison
Wesley.

EC (2007) Cohesion Policy 2007-2013 — Commentaries and official texts, Bruxelles.

36


http://www.bruegel.org/nc/blog/detail/article/1319-10-years-eu-enlargement-anniversary-waltzing-past-vienna/?utm_source=Bruegel+Update&utm_campaign=5d5756cf49-Bruegel+Update_Week_18_2014&utm_medium=email&utm_term=0_cb17b0383e-5d5756cf49-275964362
http://www.bruegel.org/nc/blog/detail/article/1319-10-years-eu-enlargement-anniversary-waltzing-past-vienna/?utm_source=Bruegel+Update&utm_campaign=5d5756cf49-Bruegel+Update_Week_18_2014&utm_medium=email&utm_term=0_cb17b0383e-5d5756cf49-275964362
http://www.bruegel.org/nc/blog/detail/article/1319-10-years-eu-enlargement-anniversary-waltzing-past-vienna/?utm_source=Bruegel+Update&utm_campaign=5d5756cf49-Bruegel+Update_Week_18_2014&utm_medium=email&utm_term=0_cb17b0383e-5d5756cf49-275964362
http://www.bruegel.org/nc/blog/detail/article/1319-10-years-eu-enlargement-anniversary-waltzing-past-vienna/?utm_source=Bruegel+Update&utm_campaign=5d5756cf49-Bruegel+Update_Week_18_2014&utm_medium=email&utm_term=0_cb17b0383e-5d5756cf49-275964362

Eckey, H.-F. and Tirck, M. (2006) Convergence of EU-Regions, Volkswirtschaftliche
Diskussionsbeitrage, 80(06), pp.1-30.

Ertur, C. and Le Gallo, J. (2003) An Exploratory Spatial Data Analysis of European Regional
Disparities, 1980-1995, Papers in Regional Science, 83(2), pp. 175-201.

EUROSTAT (2013) International Trade and Foreign Direct Investment Report 2013,
Bruxelles, 2013.

Ezcurra R., Pascual P. and Rapun, M. (2007), The Dynamics of Regional Disparities in
Central and Eastern Europe during Transition, European Planning Studies, 15(10), pp.
1397-1421.

Findlay, R. (1978) Relative backwardness, direct foreign investment, and the transfer of
technology: A simple dynamic model, The Quarterly Journal of Economics, vol. 92, pp.
1-16.

Fingleton, B. (1997) Specification and Testing of Markov Chain Models: An Application to
Convergence in the European Union. Oxford Bulletin of Economics and Statistics,
No0.59, pp. 385—-403.

Fingleton, B. (1999) Estimates of Time to Economic Convergence. An Analysis of Regions of
the European Union, International Regional Science Review, 22(1), pp. 5-34.

Gauselmann, A. and Marek, P. (2012) Regional Determinants of MNE's location choice in
post-transition countries, Empirica, 39(4), pp.487-511.

Geppert, K. and Stephan, A. (2008) Regional disparities in the European Union: Convergence
and agglomeration, Papers in Regional Science, 87(2), pp. 193-217.

Gerschenkron, A. (1962) Economic Backwardness in Historical Perspective, Harvard
University Press, Cambridge.

Girma, S., Wakelin, K. (2001) Regional Underdevelopment: Is FDI the Solution? A
Semiparametric Analysis. CEPR discussion paper, N0.2995, Washington D.C.

Girma, S. and Wakelin, K. (2007) Local productivity spillovers from foreign direct
investment in the U.K. electronics industry, Regional Science and Urban economics,
vol. 37, pp.399-412.

Glaeser, E.L., Kallal, H., Scheinkman, J. and Schleifer, A. (1992) Growth in cities, Journal of
Political Economy, No0.100, pp. 1126-1152.

Glaeser, E.L. and Resseger, M.G. (2010) The complementarity between cities and skills,
Journal of Regional Science, vol. 50, pp. 221-244.

Gorg, H. and Strobl, E. (2001) Multinational companies and productivity spillovers: A meta-
analysis, The Economic Journal, vol. 111, pp. 723-39.

Gorg, H. and Greenaway, D. (2004) Much ado about nothing? Do domestic firms really
benefit from foreign direct investment? World Bank Research Observer, vol. 19, pp.
171-197.

Gorg, H., Hijzen, A. and Murakozy, B. (2006) The productivity spillover potential of foreign-
owned firms: Firm-level evidence for Hungary, Research Paper No.8, The University of
Nottingham.

Gorzelak, G. (ed.), (2015), Growth-Innovation-Competitiveness: Fostering Cohesion in
Central and Eastern Europe’, GRINCOH Project Final Report, Contr. Nr. 290657.
Gorzelak, G. and Jalowiecki, B. (2002) European Boundaries. Unity or Division of the

Continent? Regional Studies, 36(4), pp. 409-419.

Griliches, Z. (1969) Capital-skill complementarity, The Review of Economics and Statistics,
No.51, pp. 465-468.

Guimaraes, P. and Figuseiredo, O. (2000) Agglomeration and the Location of FDI, Journal of
Urban Economics, vol.47, pp. 115-135.

Hanousek, J., Ko¢enda, E. and M. Maurel (2011) Direct and indirect effects of FDI in
emerging European markets: A survey and meta-analysis, Economic Systems, 35(3), pp.
301-322.

37



Hansen, H. and Rand, J. (2006) On the causal links between FDI and growth in Developing
countries, The World Economy, 29(1), pp. 21-41.

Havas A. lzsak K., Markianidou P., Radosevi¢ S., (2015) Comparative analysis of policy-
mixes of research and innovation policies in Central and Eastern European countries,
GRINCOH Working Paper Series, Paper No. 3.12.

Head, C., Ries, J. and Swenson, D. (1999) Attracting foreign manufacturing: Investment
promotion and agglomeration, Regional Science and Urban Economics, 29(2), pp. 197-
218.

Herzer, D., Klasen, S. and F. Nowak-Lehmann (2008) In search of FDI-led growth in
developing countries: The way forward, Economic Modelling, 25(5), pp. 793-810.
Hirschman, A. (1958) The Strategy of Economic Development, New Haven, CT: Yale

University Press.

lara A. and Traistaru 1. (2003), Integration, regional specialization and growth differentials in
EU accession countries: Evidence from Hungary, pp.181-202 in C. Hausen (ed),
Determinants of Growth and Business Cycles: Theory, Empirical Evidence and Policy
Implications, Verlag fur Wissenschaft und Forschung, Berlin.

Jacobs, J. (1969) The Economics of Cities, Vintage, New York.

Jones, 1.C. (1996) Human Capital, Ideas, and Economic Growth. Department of Economics,
Stanford University Working Paper, pp. 1-28.

Kallioras, D. and Petrakos, G. (2010) Industrial growth, economic integration and structural
change: evidence from the EU new member-states regions The Annals of Regional
Science, Springer, 45(3), pp. 667-680.

Keller, W., 1996, Absorptive capacity: On the creation and acquisition of technology in
development Journal of Development Economics 49(1), pp.199-227.

Klenow, P.J. and Rodriguez-Clare, A. (2005). Externalities and growth. In: Aghion, P. and
Durlauf, S. (Eds), Handbook of Economic Growth, vol. 1. Elsevier, Amsterdam, pp.
817-861.

Kottaridi, C. (2005) The ‘core—periphery’ pattern of FDI-led growth and production structure
in the EU, Applied Economics, 37(1), pp.99-113.

Krueger, A. (2011) Convergence and Disparities in regional Gross Domestic Product,
EUROSTAT - Economy and Finance, 46/2011, pp. 1-8.

Krugman, P. (1991) Increasing returns and economic geography, Journal of Political
Economy, 99(3), pp. 483-499.

Krugman, P. (1998) Space: the final frontier, The Journal of Economic Perspectives, 12(2),
pp. 161-174.

LeGallo, J. (2004) Space-time analysis of GDP disparities among European regions: A
Markov chains approach, International Regional Science Review, No.27, pp. 138-163.

Lim, E.-G. (2001) Determinants of, and the relation between, foreign direct investment and
growth: a summary of the recent literature, IMF Working Paper, No.175.

Lipsey, R. and Sjéholm, F. (2005) The impact of inward FDI on host countries: Why such
different answers? In: Moran, T.H., Graham, E.M. and Blomstrom, M. (Eds), Does
Foreign Direct Investment Promote Development? Washington, DC, Institute for
International Economics, pp. 23-43.

Lipsey, R. (2007) Defining and measuring the location FDI output, NBER Working Papers,
No0.12996, pp. 1-31.

Lopez-Bazo, E., Vaya, E., Mora, A.J. and Surinach, J. (1999) Regional economic dynamics
and convergence in the European Union, Annals of Regional Science, No.33, pp. 343-
370.

Lopez-Bazo, E. (2003) Growth and Convergence across economies. The experience of the
European regions. In: Fingleton, B., Eraydin, A. and Paci, R. (Eds), Regional Economic
Growth, SMEs and the Wider Europe, Aldershot, pp. 49-71.

38


https://ideas.repec.org/a/spr/anresc/v45y2010i3p667-680.html
https://ideas.repec.org/a/spr/anresc/v45y2010i3p667-680.html
https://ideas.repec.org/s/spr/anresc.html
https://ideas.repec.org/s/spr/anresc.html

Lorentzen A. (1999), Industrial development, technology change, and regional disparity in
Hungary, European Planning Studies, vol.7 (4), pp.463-482.

Lucas, R.E. (1988) On the mechanics of economic development, Journal of Monetary
Economics, No.22, pp. 3-42.

Magrini, S. (1999) The Evolution of Income Disparities among the Regions of the European
Union, Regional Science and Urban Economics, 29(2), pp. 257-281.

Mallick, S. and Moore, T. (2008) Foreign Capital in a Growth Model, Review of Development
Economics, 12(1), pp. 143-159.

Mamuneas, T.P., Savvides, A. and Stengos, T. (2006) Economic development and the return
to human capital: a smooth coefficient semiparametric approach, Journal of Applied
Econometrics, vol. 21, pp. 111-132.

Mankiv, N.G., Romer, D. and Weil, D.N. (1992) A contribution of economic growth, The
Quarterly Journal of Economics, 107(2), pp. 407-437.

Mansfield, E. (1961) Technical change and the rate of initiation, Econometrica, 24, pp. 741-
766.

Mansfield, E. (1968) Industrial research and technological change, New York, North.

Mansfield, E. and Romeo, A. (1980). Technology transfer to overseas subsidiaries by US
based firms, Quarterly Journal of Economics, No. 95, pp. 737-50.

Mariotti, S., Elia, S., & Piscitello, L. (2010). Spatial agglomeration of MNEs: The role of
information externalities and spatial spillovers. Journal of Economic Geography, 10(4),
pp. 19-538.

Mariotti, S., Mutinelli, M., Nicolini, M. and Piscitello, L. (2015) Productivity Spillovers from
foreign Multinational Enterprises to domestic manufacturing firms: To what extent does
spatial proximity matter?, Regional Studies, 49(10), 1639-1653,

Markusen, J. and Venables, A. (1999) Foreign direct investment as a catalyst for industrial
development, European Economic Review, vol. 43, pp. 335-56.

Marshall, A. (1890) Principles of Economics. London: MacMillan..

Martin, R. and Sunley, P. (1998) Slow convergence? The new endogenous growth theory and
regional development, Economic Geography, 74(3), pp. 201-227.

Mayer-Foulkes, D. and Nunnenkamp, P. (2009) Do Multinational Enterprises Contribute to
Convergence or Divergence? A Disaggregated Analysis of US FDI, Review of
Development Economics, 13(2), pp. 304-318.

Mulas-Granados, C. and Sanz, 1. (2008) The dispersion of technology and income in Europe:
Evolution and mutual relationship across regions, Research Policy, vol. 37, pp. 836-
848.

Mullen, J. and Williams, M. (2005) Foreign Direct Investment and Regional Economic
Performance, Kyklos, 58(2), pp. 265-282.

Nelson, R. R. A. (1968) A Diffusion Model of International Productivity Differences in
Manufacturing Industry, American Economic Review, Vol. 58(5), pp. 1219 -1248.
Nelson, R. and Phelps, E. (1966) Investment in humans, technological diffusion and economic

growth, American Economic Review, No.61, pp. 69-75.

Neven, D.J. (1995) Regional Convergence in the European Union, Journal of Common
Market Studies, 33(1), pp. 47-65.

Nicolini, M. and Resmini, L. (2010) FDI spillovers in new EU member states, Economics of
Transition, No0.18, pp. 487-511.

Nistor, P. (2012) FDI and regional disparities growth in Romania, Procedia Economics and
Finance, vol. 3, pp. 740-745.

Ozturk, I. and Kalyoncu, H. (2007) Foreign Direct Investment and Growth: An empirical
investigation based on Cross-Country comparison, Economia Internationale, 61(1), pp.
75-82.

39



Pablo-Romero, M. del P. and Gomez-Calero, M. de la P. (2013) A Translog production
function for the Spanish provinces: Impact of human capital and physical in economic
growth, Economic Modelling, No.32, pp. 77-87.

Petrakos G. and Economou D. (2002) The Spatial Aspects of Development in Southeastern
Europe, Spatium, vol.8, pp.1-13.

Petrakos G., Psycharis, Y. and Kallioras, D. (2005), Regional Inequalities in the EU New
Member-States: Evolution and Challenges, in: Bradley J., Petrakos G. and Traistaru I.
(eds.) The Economics and Policy of Cohesion in an Enlarged European Union, New
York: Springer, pp. 45- 64.

Procher, V. (2011) Agglomeration Effects and the location of FDI evidence from French first-
time-movers, Ann RegSci, vol. 46, pp. 295-312.

OECD (1995) The Measurement of Scientific and Technological Activities Manual on the
Measurement of Human Resources Devoted to S&TT — Canberra Manual, OECD and
ECSC-EC-EAEC: Brussels.

Quah, D.T. (1993a) Galton’s Fallacy and Tests of the Convergence Hypothesis, The
Scandinavian Journal of Economics, 95(4), pp. 427-443.

Quah, D.T. (1993b) Empirical Cross-section Dynamics in Economic Growth, European
Economic Review, 37(2), pp. 426-434.

Quah, D.T. (1996a) Empirics for Economic Growth and Convergence, European Economic
Review, vol. 40, pp. 1353-1375.

Quah, D.T. (1996b) Regional Convergence Clusters across Europe, European Economic
Review, 40(3-5), pp. 951-958.

Quah, D.T. (1996c) Convergence Empirics across Economies with (some) Capital mobility,
Journal of Economic Growth, vol.1, pp. 95-124.

Quah, D.T. (1996d) Twin Peaks: Growth and Convergence in Models of Distribution
Dynamics, The Economic Journal, vol. 106, pp. 1045-1055.

Quah, D.T. (1997) Empirics for growth and distribution: stratification, polarization, and
convergence clubs, Journal of Economic Growth, vol. 2, pp. 27-59.

Romer, P. (1986) Increasing returns and long run growth, Journal of Political Economy,
No0.94, pp. 1002-1037.

Romer, P. (1990) Endogenous Technical Change, Journal of Political Economy, 98(5), pp.
71-102.

Romer, P. (1994) The origins of endogenous growth, Journal on Economic Perspectives, vol.
8, pp. 3-22.

Romisch, R. (2003), Regional Disparities within Accession Countries, in Tumpel-Gugerell,
G. and Mooslechner, P. (eds.): Economic Convergence and Divergence in Europe:
Growth and Regional Development in an Enlarged Europe, Cheltenham: Edward Elgar,
pp. 183-208.

Rugraff, E. (2008) Are the FDI policies of the Central Eastern Europe countries efficient?,
Post-Communist Economies, 20(3), pp.303-316.

Shatz, H. and Venables, A. (2000) The geography of international investment, Policy
Discussion Paper, World Bank Publications, vol. 2338.

Tondl G. and Vuksic G. (2003), What Makes Regions in Eastern Europe Catching Up? The
Role of Foreign Investment, Human Resources, and Geography, ZEI Discussion Paper,
NoB12, Bonn, Center for European Integration Studies.

UN/ECE (2001) ‘Economic growth and foreign direct investment in the transition economies,
Economic Survey of Europe, 1, Geneva: United Nations Press, pp. 185-225.

Veblen, T. (1915) Imperial Germany and the industrial revolution, Macmillan, London.

Venables A (1996) Equilibrium locations of vertically linked industries, International
Economic Review, 37(2), pp. 341-359.

40



Villaverde, J. and Maza, A. (2012) Inward Foreign Direct Investment in the EU — Regional
Distribution and Determinants, SIEPS Discussion Paper, No.6, pp. 1-64.

Von Tunzelmann, N., Ginther, J., Wilde, K. and B. Jindra (2010) Interactive dynamic
capabilities and regenerating the East German Innovation system, Contributions to
Political Economy, 29, 87-110.

Votteler, M. (2004) Wachstum und Konvergenz in den européischen Regionen, Ifo Dresden
Working Papers, vol. 11(1), pp. 19-27.

Weber, E. (2011) Foreign and domestic growth drivers in Eastern Europe, Economic Systems,
No.35, pp. 512-522.

Wren, C. and Jones, J. (2008) FDI Location across British Regions and Inward Investment
Policy, SERC Discussion Paper, No.13, pp. 1-37.

Wren, C. and Jones, J. (2009) The Dynamics of FDI Location: A Markov Analysis for British
Regions, SERC Discussion Paper, No.35, pp. 1-30.

Wren, C. and Jones, J. (2011) On the relative Importance of Agglomeration Economies in the
Location of FDI across British Regions, SERC Discussion Paper, No0.89, pp. 1-32.
Yalta, A.Y. (2013) Revisiting the FDI-led growth hypothesis: The case of China, Economic

Modeling, No.31, pp. 335-343.

41



