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Abstract
The aim of this paper is to identify the fac-

tors that influence the unequal distribution of 
FDI inflows and that foreign investors identify 
as significant in making investment decisions 
regarding Croatian regions. Panel data analysis 
was applied: static (random effects) and dynam-
ic analysis. The results show that positive and 
significant influences on FDI have: education, 
infrastructure, the manufacturing industry, dum-
my variables for areas of special state concern 
and capital city region, while negative statistically 
significant influences are: unemployment and 
dummy variable for border regions with the EU. 
The basic conclusion is that FDI inflows follow 
the development path of the Croatian regions 
(with the highlighted agglomeration effect) and 
that efforts in creating preconditions for econom-
ic growth will, at the same time, have an impact 
on attractiveness of a particular region for foreign 
investments.

Keywords: FDI, regional determinants, Cro-
atia, panel data analysis.
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1. Introduction
Financial globalization is characterized by capital movements that in the last thirty 

years have become increasingly liberalized (especially among developed countries 
and European transition countries) and which in 2012 reached $1.35 trillion despite 
the turmoil in the global economy (UNCTAD, 2013). In the group of developing 
countries which represents half of the total Foreign Direct Investments (FDI) are the 
countries of Central and Eastern Europe and of Southeast Europe. These countries are 
competing with each other in attracting FDI, and their successes are dependent on a 
number of economic and political factors.

There are a number of different types of location-specific advantages that charac-
terize motifs for FDI: resource-seeking, market-seeking, efficiency-seeking or strategic 
asset-seeking. Efficiency-seeking FDI implies a production movement to places where 
there are lower input costs. In this way a firm can improve its competitive position. 
Market-seeking investment aims at achieving foreign market proximity and it deter-
mines whether it is better to export to a particular market (that incurs transportation 
costs) or to move production to this market and in this way supply this market.

In the literature relating to FDI, there is a lot of research on the determinants of FDI 
inflows and such analyses were done mainly at the country level or groups of coun-
tries. These studies explain the dependency of FDI on market size, market growth, 
barriers to trade, wages, production, transportation and other costs, political stabil-
ity, psychic distance, the host government’s trade and taxation regulations affected 
the location decisions (Dunning, 1992; Dunning, 1993; Kinoshita and Campos, 2002; 
Markusen, 1998; Markusen and Venables, 1998; Brainard, 1997; Blonigen, 2005).

Far less research relating to the determinants of the attractiveness within a partic-
ular country has been carried out. Every country has areas/regions that are lagging 
behind the average level of economic development and all such regions aim to create 
conditions for economic growth and employment that could result in convergence to 
the most developed parts of their countries. To reach this goal it is crucial that regions 
open their economies and connect with foreign partners, as this is the only way they 
can access new technologies, knowledge, and a wider market which are preconditions 
for their future development (Balasubramanyam, Salisu and Sapsford, 1996). At the 
same time it is important to point out that while FDI cannot solve the problems of a 
region, it can serve as a supplement to other measures to stimulate the economy.

Why are some regions more attractive than others within the same macroeconom-
ic, institutional and legal framework? Regions differ from each other in many charac-
teristics, such as: size (area and population), economic development, and the sectors 
(industries) that dominate in their economies. In the case of small countries, foreign 
investors are probably not drawn to the market of individual regions but the countries 
and geographic areas to which a certain country belongs. Wage levels can vary slight-
ly among regions within a country. Economic development and the effectiveness of 
institutions are usually monitored at the country level although there are differences 
in the functioning of institutions within a country. The legal framework is often pref-
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erential (tax exemptions or reduced tax rates) for investments in less attractive and 
less developed areas, but in the main this does not result in greater investment. The 
capital city effect can also be observed, where the high concentration of population 
and activities are attractive to foreign investors.

Croatia, as a small Southeast European country needs foreign investments in the 
expectation that they will act as a push-factor to the domestic economy. According 
to data from Croatian National Bank (2014), Croatia received 24.2 billion euros in the 
period from 1993 till the end of 2012, which is a very large amount of FDI in per capita 
terms – 6,049 euros. About 90% of total investments in Croatia come from the EU-27. 
In the group of Central and East European countries only three countries: Estonia, the 
Czech Republic, and Hungary have received a greater amount of FDI per capita.

The aim of the empirical study in this paper is to identify the determinants of FDI 
in Croatian NUTS 3 regions1 that could be of interest in attracting FDI on a regional 
level in Croatia in the future, looking from the side of foreign investors in the EU 
and abroad, as well as from the perspective of Croatian national and regional policy 
makers.

FDI in Croatia is mostly directed towards the service sector, with a predominance 
of the financial sector (banking and non-banking) with 34% of the total investment 
which together with the insurance and tourism sector represent the biggest share of 
FDI. There is also evidence of unequal distribution of FDI among Croatian regions. 
A huge proportion of FDI is located in City of Zagreb (72% of total FDI), followed by 
Primorje-Gorski Kotar county (6.5%) and Split-Dalmatia county (5%) (Croatian Na-
tional Bank, 2013). It should also be pointed out that FDI in Croatia is prevailingly 
brownfield investments with only a modest amount of greenfield investments.

In Croatia there is a uniform law for the promotion of foreign investment that 
provides greater benefits for investors in less developed counties (tax benefits) and 
the benefits depend on the amount of investment and the number of new jobs created. 
Incentive measures are regulated by the Act on Investment Promotion and Enhance-
ment of the Investment Environment (Official Gazette of Republic of Croatia, no. 
111/12 and 28/13). In the framework of regional development it is useful to consider 
the incentives that are connected with the county’s development. The first incentive 
concerns the county unemployment rate: if the unemployment rate is 10-20% (over 
20%) the incentive for capital expenses is a cash grant in the amount of 10% (20%) of 
the eligible costs of investment for: construction of a new factory, production facility 

1 NUTS is the Nomenclature of Territorial Units for Statistics of the European Union. The 
NUTS of Croatia were defi ned during the Accession of Croatia to the European Union, codi-
fi ed by the Croatian Bureau of Statistics in early 2007. The regions were last revisited in 2012. 
The three NUTS levels are: NUTS-1: Croatia; NUTS-2: 2 Regions (non-administrative), and 
NUTS-3: 21 Counties (administrative). More about the defi nition of regions in the EU can be 
found in S�voiu, Dinu and Manea (2013).
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or tourist facility and the purchase of new machines, i.e. production equipment.2 The 
second regional incentive concerns the City of Vukovar and areas of special state con-
cern and they are focused on the implementation of reduced profit taxation.3

The hypothesis of this paper is that there are many factors, such as workforce char-
acteristics (level of education, labor costs), the geographical position of the region 
(close to the EU market), and the development of the region that affect the attractive-
ness of the Croatian regions to foreign investors.

Therefore, this paper aims to contribute to the existing literature in several ways. 
At the beginning of our study, we found two papers that explore the regional determi-
nants of FDI inflows in Croatia (Škuflić and Botrić, 2009; Derado, Škudar and Rakušić, 
2011). Škuflić and Botrić (2009) applied econometric analysis, where the analysis was 
performed in the period up to 2007, however, Croatia recorded the highest FDI in-
flows in 2008 (over 4 billion EUR). We will show what determined the total foreign 
investments in Croatian regions in the period 2000 to 2010 and we will make several 
models where we will use different panel data estimators. We will apply panel data 
analysis to find out which of the variables have a significant positive or negative in-
fluence on FDI flows among Croatian regions. Static and dynamic analysis will be 
carried out. The analysis will include relevant and accessible information in a way 
that the obtained models will give the best possible explanation of FDI determinants 
in the Croatian regions.

The paper is organized as follows: the following section presents the literature 
review, the third section describes the data, the methodology of analysis and presents 
the results and the final section gives the concluding remarks.

2. Literature review
Location determinants are very broad concepts and they include traditional factors 

such as natural resources availability (prices, infrastructure), the size of the market 
(living standards, wages, production costs), the macroeconomic environment (infla-
tion, unemployment, interest rates, GDP growth rates) and institutional factors (prop-
erty rights, FDI incentives, bilateral trade/investment agreements, taxes, etc.). A com-
prehensive framework of FDI attractiveness has been made by Dunning (1992) who 

2 Max. amount 0.5 million EUR (1 million EUR) with the condition that the part of investment 
in the machines/equipment equals at least 40% of the investment and that at least 50% of 
those machines/equipment are of high technology.

3 In the City of Vukovar profi t taxpayers paid profi t tax rates reduced by 75% in the period 
from 2011 to 2013, and reduced by 25% in the period 2014 till 2016. From 2017 the tax payers 
should pay profi t tax in the amount prescribed by the applicable tax rates. Tax incentives in 
accordance with the Act on the Areas of Special State Concern depend on the classifi cation 
of areas in three groups where the fi rst group has the incentives as the City of Vukovar, and 
second and third group had applying reduced tax rates (reduction of 25% or 15%) till the 
end of 2013.
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introduced the eclectic paradigm (also known as the OLI paradigm). Jordaan (2005) 
points out that modern theory includes macro and microeconomics determinants in 
seeking to give a complete picture of the location of FDI. The type of FDI is connected 
with the development stage of the host country. This explains why most FDI inflow in 
developing countries is resource (natural resources, raw materials, or low-cost inputs 
such as labor) and market-seeking. Manea and Pearce (2001) highlight the importance 
of knowledge-seeking as a motive for FDI.

Furthermore, some authors (Kinoshita and Campos, 2002; Menghinello, De Pro-
pris and Driffield, 2010, Pelegrin and Bolance, 2008) emphasize the agglomeration 
effect of existing FDI – the self-reinforcing effect of FDI stock. FDI is found to agglom-
erate more often than regular financial investment partly because FDI is a long-term 
capital investment that is irreversible in the short term.

Institutional development is also important in the attractiveness framework 
(North, 1991; Globerman and Shapiro, 2002; Pournarakis and Varsakelis, 2004; Bevan 
and Estrin, 2004; Rodrik, Subramanian and Trebbi, 2004). Institutional weaknesses, 
frequent changes in laws and inefficiency of public administration, may cause a weak 
inflow or the absence of FDI inflows. The inclusion of institutions in relation to FDI 
inflows is particularly important for developing countries, because developed coun-
tries have strong institutional frameworks conducive to business development and 
market forces.

All these factors are determinants of FDI inflows into the country or group of coun-
tries. Which aspects of the regional determinants need to be highlighted in order to at-
tract FDI in a country? What are the underlying factors that foreign investors identify 
as significant in making investment decisions regarding a region?

Foreign investors do not only seek access to raw materials and cheap labor, their 
conduct and business (investment) decisions also depend on the market and efficien-
cy-seeking indicators such as: market size, supportive financial and business services, 
accessibility to international markets and access to domestic political and business 
elites. This type of FDI tends to be located in national capitals and a few highly devel-
oped regions within host economies and in that way they reinforce the existing spatial 
asymmetries in production structures and capabilities (Guimaraes, Figueiredo and 
Woodward, 2000; Cantwell and Iammarino, 2001; Resmini, 2008). This is especially 
the case with FDI in banking, financial, and service types of investments that are locat-
ed in capital cities thus increasing their primacy in the domestic economy.

In addition, most of the researches on regional location advantages have been con-
ducted in large countries (mostly China, but also the United States, India, Russia and 
Turkey), and only rarely are studies conducted in smaller countries. Fu (2008) found 
that FDI intensity is positively associated with innovation efficiency in the host region 
and FDI has a significant positive impact on the overall regional innovation capacity 
in China. Chen (2007) has concluded the opposite – the impact of FDI and regional 
innovation capability is weak. Inward FDI might have the crowding-out effect on in-
novation and domestic R&D activity. Mai (2002) found that the infrastructure, local 
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market size and quality of labor force are the main determinants of local FDI inflows 
in Vietnam while government policy does not have any influence. As a consequence 
FDI has been allocated unequally among the regions and in this way increases the 
development gap between rich and poor regions.

Researches on European countries (and their regions) have been conducted by 
Menghinello, De Propris and Driffield (2010) on Italian industrial districts; Bronzini 
(2007) on Italian industrial and service sectors; Villaverde and Maza (2012), and Ro-
dríques and Pallás (2008) on Spain, Hansoon and Olofsdotter (2013) on the EU15; and 
Dimitropoulou, McCann and Burke (2013) on the UK. Most of these papers highlight 
the impact of agglomeration and the concentration of activities on the attractiveness 
of the region, but they also identify some other important factors in the attractiveness 
of the regions: economic potential, educated work force, labor costs and competitive-
ness. Market size can be important, but Villaverde and Maza (2012) found that it is not 
a relevant variable.

In considering the case of Croatia, it is certainly valuable to examine the stud-
ies conducted in European countries in transition where we would call attention to 
Gauselmann, Knell and Stephan (2011), Chidlow, Salciuviene and Young (2009), Hil-
ber and Voicu (2010) and Gauselmann and Marek (2012). Boudier-Bensebaa (2005) 
confirms that labor availability, demand conditions (where variable manufacturing 
density is also included), and agglomeration economies all have a significant and pos-
itive influence on the inward FDI attracted by Hungarian counties. Carstensen and 
Toubal (2004) have shown that the traditional determinants such as market potential, 
low relative unit labor costs, a skilled workforce and relative endowments have sig-
nificant and plausible effects. They determine the negative influence of relative unit 
labor costs, the positive influence of skill ratio, the positive influence of market poten-
tial and the negative influence in trade costs as the determinants of FDI in Central and 
Eastern European countries. Babić and Stučka (2001) found that openness had a neg-
ative and statistically insignificant influence on FDI in CEE6 countries (Czech Repub-
lic, Slovakia, Poland, Hungary, Slovenia, and Croatia). They explain that either sign 
could be expected in the case of trade openness. The importance of knowledge-seek-
ing factors alongside market (and agglomeration) factors act as the main drivers for 
FDI inflow into the Mazowieckie region (including Warsaw) in Poland, while efficien-
cy and geographical factors encourage FDI in the other regions of Poland according to 
Chidlow, Salciuviene and Young (2009).

The impact of agglomeration is significant as a major pull factor in attracting 
foreign investment (Gauselmann, Knell and Stephan, 2012; Hilber and Voicu, 2010; 
Chidlow, Salciuviene and Young, 2009). Hilber and Voicu (2010) found that the main 
determinant in the attraction of FDI inflows are external economies from service ag-
glomeration, while in countries dominated by investment in the industry the follow-
ing are of importance: the educational structure of the region (knowledge-seeking 
factors), market size and agglomeration factors (Chidlow, Salciuviene and Young, 
2009). Some authors (Gauselmann, Knell and Stephan, 2011; Chidlow, Salciuviene 



76

and Young, 2009) highlight the importance of wages to attract FDI, especially in less 
urban areas. Other economic and technological characteristics of the region are also 
important (Gauselmann, Knell and Stephan, 2012). Cheng and Kwan (2000) estimated 
the effects of the regional determinants of FDI and found that a large regional market, 
good infrastructure and preferential policy had a positive effect while wage cost had 
a negative effect on FDI. They found that the effect of education was positive but not 
statistically significant while there was also a strong self-reinforcing effect of FDI on 
itself.

In the case of Croatia two researches should be highlighted. Škuflić and Botrić 
(2009), using Granger causality tests, analyzed FDI determinants on the county level 
(for the first time in Croatia) and they confirmed that the proportion of highly-ed-
ucated workforce, export orientation and a higher share of domestic investment in 
the county are positive factors for foreign investors in Croatia. They determined that 
coverage (the coverage of goods imports by goods exports at the county level) does 
not Granger cause FDI. Derado, Škudar and Rakušić (2011) show strong positive cor-
respondence between the performance of local economies (sales, labor productivity, 
export and net-wages) and the amount of inward FDI.

3. Methodology
Different methods can be used to evaluate the effect of FDI and its determinants. 

Grozea-Helmenstein, Helmenstein and Slavova (2009) analyze the attractiveness of 
61 NUTS 2 EU regions as FDI locations. The authors applied a new method for the 
benchmarking of regions (based on the solution of a non-linear and non-convex op-
timization problem) in order to analyze the location quality and competitiveness in 
an international framework with particular emphasis on Austrian (all border) re-
gions and the border regions in the neighboring countries. They present three differ-
ent benchmarking indices to analyze the attractiveness of the regions as locations for 
foreign direct investment. The Granger causality test is used in mentioned work of 
Škuflić and Botrić (2009). Škuflić, Rkman and Šokčević (2013) use the PROMETHEE4 
multi-criteria decision making method to analyze FDI attractiveness in six Southeast 
European countries (including Croatia) as well as the EU 27. The analysis in this paper 
focuses on the impact of different FDI determinants on regional FDI by using panel 
data analysis which is described below.

Considering the fact that the database for this investigation involves two dimen-
sions: a cross-sectional and time-series, based on Hsiao (2003) we have panel data, so 
panel data analysis will be used (this methodology has not been previously used in 
the analysis of FDI on a regional level in Croatia only on a national level as can be seen 
in Babić and Stučka (2001), Bogdan (2010), etc.). Hsiao (2003) describes the advantages 
of panel data, which confirms the benefits of using this kind of analysis.5 Detailed ad-

4 Preference Ranking Organization Method for Enrichment Evaluations.
5 Besides other advantages, ‘by utilizing information on both the intertemporal dynamics 

and the individuality of the entities being investigated, panel data analysis is bett er able 
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vantages (and challenges) of using panel data analysis can be found in Baltagi (2005) 
and Hsiao (2007). In analyzing the determinants of FDI in Croatian NUTS 3 regions 
panel data analysis is also performed because data on the regional level are available 
for a short period (the analysis is applied from 2000 to 2010), while at the same time it 
is necessary to analyze the determinants of FDI on the regional level. Villaverde and 
Maza (2012) recognize that just a small number of papers have been devoted to the 
study of FDI at the regional level. This is also the case in Croatia.

Random effects specification (RE) is used in the empirical estimation of FDI de-
terminants in this analysis because we wanted to include time invariant variables in 
modeling (that was also confirmed with tests6 presented in the next section). As Ma-
teev and Anastasov (2010, p. 287) explain, RE allows the estimation of the impact of 
time-invariant variables on dependent variable and actually provides more efficient 
estimates if the region-specific effects are not correlated with the other explanatory 
variables. This is confirmed in Lessmann (2013). The random effect model is also used 
in Bevan and Estrin (2004) in analyzing the determinants of FDI in European transi-
tion economies. The feasible generalized least square method (FGLS), allowing for 
group-wise heteroscedasticity and panel specific error autocorrelation was also em-
ployed in this study to take into consideration proven problems of heteroscedasticity 
and autocorrelation. The same method was used in Aristovnik (2006) based on Beck 
and Katz (1996) and in Menghinello, De Propris and Driffield (2010) to deal with the 
stated problems in modeling.

The functions for panel-type set of data will be estimated based on Maddala (2008) 
as random effect model:

yit = αi + β’xit + uit       (1)

i  refers to random effect, xit
 is vector of independent variables (presented in Table 

1 below) for region i at time t. Namely, variables have two subscripts: i = 1, 2, ..., N 
(N refers to number of regions that is 21 and t = 1, 2, …, T (T refers to year from 2000-
2010).  uit are called idiosyncratic errors. It is assumed that i  and uit are independent 
and identically distributed with mean zero and variance 2ó , 2uó .

In order to capture the dynamic effect and to overcome the limitations of static 
panel analysis (explained in Carkovic and Levine (2002)) as well as with the pur-
pose of testing the robustness of the results from static panel analysis, dynamic panel 
analysis is performed. Dynamic panel analysis is also applied in Cheng and Kwan 
(2000), in the previously mentioned work of Carkovic and Levine (2002), Campos and 
Kinoshita (2003), Carstensen and Toubal (2004), Aragones, Salgado and Rios (2012), 
Aleksynska and Havrylchyk (2013), and others.

to control in a more natural way for the eff ects of missing or unobserved variables’ (Hsiao, 
2003, p. 5).

6 Hausman test and Breusch-Pagan Lagrangian multiplier (LM) test for random eff ects.
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Campos and Kinoshita (2003, p. 12) ‘assume that it takes time for FDI to adjust to 
equilibrium or the desired level’ so they ‘relate current FDI stock to past FDI stock 
along with other explanatory variables’. Following their approach the dynamic panel 
model that is estimated takes the following form:

itutiit
ititXitYitY

++=
++−=

γηε
ελδ 1       (2)

Yit refers to dependent variable (that is also included with time lags), Xit is vector 
of independent variables (presented in Table 1) for region i at time t (as it is described 
below the relation (1)), εit is error term that includes country specific attributes and 
time-specific attributes.

The basic dynamic panel data model that is used in this analysis relies on Arellano 
and Bover (1995), Blundell and Bond (1998) system GMM (Generalized Method of 
Moments) estimator. Namely, the inability to control for some of the elements (that 
are not included in the model) which can affect the dependent variable leads to poten-
tial endogeneity. ‘The lagged dependent variable is by construction correlated with 
time-invariant elements in the error term’ (Stojčić, 2012, p. 428), while determinants of 
FDI included in our modeling can also be correlated with error. The potential endog-
eneity problem can be overcome by applying dynamic panel GMM estimation. One 
of the possible dynamic estimators is the mentioned system GMM estimator. ‘The 
system GMM equation uses first-difference equations instrumented by lagged levels 
and level equations instrumented by the first differences’ (Faustino and Vali, 2013, p. 
25). Besides other advantages of system estimator (more in Roodman, 2009b) it can 
include time-invariant variables which are necessary in our analysis. Two-step esti-
mator is applied because it is robust to heteroscedasticity or cross-correlation (more 
in Stojčić, 2012), with the use of Windmeijer’s (2005) correction for the standard errors 
which is also explained in Roodman (2009b). After the estimation the relevant diag-
nostics are checked.

4. Data collection and empirical analysis
The database for performing the empirical analysis was formed by taking the find-

ings of the literature review into account (that is the results of similar researches of 
determinants of FDI) as well as the data availability at the regional level in Croatia. 
FDI stock is used as dependent variable as in Campos and Kinoshita (2003) and Boud-
ier-Bensebaa (2005), Botrić and Škuflić (2006).

The definition and expected sign of the variables that are used in this analysis are 
presented in Table 1.

As can be seen from the table above the independent data chosen for empirical 
analysis refer to labor market conditions, demand conditions and agglomeration ef-
fects (as in Boudier-Bensebaa, 2005) or it can be grouped as economic potential, labor 
conditions and competitiveness factors according to Villaverde and Maza (2012) who 
also include variables that refer to market size; but in this analysis due to a possible 
multicollinearity between the variables that refer to market size and labor conditions
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Table 1: Definition of variables that are used in empirical analysis and expected impact

Variable Defi nition Expected 
impact

Dependent variable
FDI FDI stock (in kn, defl ated with country-level defl ator)
Independent variables
EDUC Share of employees with higher education in the total number of employees +

ULC Real unit labor cost (average annual wages per county expressed in kn divided by labor 
productivity (real GDP expressed in kn per employee)) +/-

OPEN Openness (sum of import and export over GDP, in %) +/-
INFR Density of road network (in m/km2) +
INO Patent applications (by county of origin) +
MANUF Number of employees in manufacturing industry +
UNEMP Unemployment rate, in % +/-
DUM1 Dummy variable that refers to the border regions with the EU (DUM1=1 for border regions) +/-

DUM2

Dummy variable that refers to the areas of the special state concern
(DUM2=1 for counties in which the share of population in the areas of the special state 
concern in total population is > 20%)

+/-

DUM3
Dummy variable that refers to region where the capital city (Zagreb) is situated (DUM1=1 
for capital city region, that is County of Zagreb=1) +

Source: Authors; databases used in the analysis: Croatian Bureau of Statistics (2001a, 2001b, 2002a, 2002b 
2003a, 2003b, 2004a, 2004b, 2005a, 2005b, 2006a, 2006b, 2007a, 2007b, 2008a, 2008b, 2009a, 2009b, 2010a, 
2010b, 2011a, 2011b, 2012a, 2012b, 2013), Croatian National Bank (2013), Official Gazette of Republic of Cro-
atia (no. 86/08, 57/11 and 51/13), State Intellectual Property Office (2005-2011).

those variables were not chosen as input variables.7 The chosen variables from Table 
1 can also be seen in the framework of the research in Škuflić and Botrić (2009) as re-
source-seeking motives for FDI and efficiency-seeking motives (besides market-seek-
ing). A dummy variable that refers to areas of special state concern is based on the 
research of Boudier-Bensebaa (2005) who discusses the role of taxes and incentives in 
attracting foreign firms and Liu, Daly and Varua (2012) who observe the significance 
of government incentives in attracting FDI. The question here is whether or not fiscal 
policies have an effect in attracting foreign firms, whether subsidies and incentives 
can offset and overcome the weakness or lack of comparative advantage of a par-
ticular location (Boudier-Bensebaa, 2005, p. 620). Fiscal incentives can be seen in the 
Act on the Areas of Special State Concern (Official Gazette of Republic of Croatia, 
no. 86/08, 57/11 and 51/2013).8 Škuflić and Botrić (2009) have emphasized that fiscal 
incentives could have a heterogeneous influence on regional dispersion of FDI. It is 
possible that border regions with the EU (another dummy variable in the model) will 

7 Namely, Villaverde and Maza (2012) use also factor analysis to get rid of collinearity prob-
lems in the regression analysis that can be one of the implications for future researches of 
FDI determinants in Croatian regions where some additional variables in the other catego-
ries will be included.

8 As well as in Act on Investment Promotion and Income Tax Act.
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absorb higher levels of FDI; however, foreign investors usually base their decisions 
on other determinants so it is possible that the influence of this variable will be insig-
nificant or even negative. A dummy variable that refers to capital city region is also 
included in modeling. The main reason for doing this is because a huge amount of FDI 
is absorbed in the County of Zagreb, which Boudier-Bensebaa (2005) call the capital 
city effect. ‘Previous analysis has indicated that FDI at the national level during the 
period 1993-2008 in Croatia was under the significant influence of the FDI structure 
and dynamics in one region, North West Croatia’ (where the capital city/county of 
Zagreb is located), ‘which accounted for more than 80 per cent of overall FDI’ (Škuflić 
and Botrić, 2009, p. 20).

Some time periods are missing for some of the regions in the sample so the analy-
sis is performed on an unbalanced panel. The data used in the empirical analysis are 
taken from the Croatian National Bank, the Croatian Bureau of Statistics and the State 
Intellectual Property Office. The aim of the study is to investigate the determinants 
on a regional level therefore NUTS 3 (county) level in Croatia is chosen because most 
of the data are available for that level and because this level also satisfies the require-
ments of the definition of region (homogeneity, functionality, etc.).

The estimation is based on three regression models that differ with respect to the 
used panel data estimator. Twenty-one Croatian NUTS 3 regions were included in 
modeling. The results are presented and explained in more detail in the next section.

5. Empirical results and discussion
Based on the literature review and the methodology of the research outlined above, 

panel data analysis is performed in order to estimate the influence of the chosen vari-
ables on FDI stock in the Croatian NUTS 3 regions. That will ensure encryption of the 
significant determinants of FDI in Croatian NUTS 3 regions.

The results of the static models are presented in Table 2 (models (1) and (2)) while 
the results of the dynamic panel data analysis can be seen in Table 3 (model (3)).

Table 2: Estimation results for regional determinants of FDI in Croatia
using static panel models (RE and FGLS)

Dependent variable: FDI stock

Explanatory variables Model (1)
RE

Model (2)
FGLS

Constant 16.41275
(0.000)*

17.98236
(0.000)*

EDUC 0.0427415
(0.000)*

0.0388495
(0.000)*

ULC -0.1872809
(0.173)

-0.0758487
(0.280)

OPEN -0.0025873
(0.098)***

-0.0019995
(0.003)*

INFR 0.3270354
(0.029)**

0.1462898
(0.000)*

INO 0.0024278
(0.075)***

0.0002531
(0.612)
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Explanatory variables Model (1)
RE

Model (2)
FGLS

MANUF 0.1507819
(0.038)**

0.1329138
(0.000)*

UNEMP -8.72e-06
(0.038)**

-0.0000107
(0.000)*

DUM1
-0.0487118

(0.324)
0.0251495

(0.607)
DUM2

0.0457892
(0.475)

0.0025151
(0.959)

DUM3
0.7985582

(0.000)*
1.025017
(0.000)*

R-squared 0.87
Wald chi2(10)
Prob > chi2

7819.38
(0.0000)

541.57
(0.0000)

Number of obs. 222 222
Hausman test
Chi2(6) 
Prob > chi2

6.50
(0.3700)

Breusch and Pagan LM test for random effects
Chi2(1) 
Prob > chi2

26.87
(0.0000)

Time effects
Prob > chi2 0.9515
Modifi ed Wald Test Chi2 (21) = 4233.68

Prob > chi2 = 0.0000
Wooldridge test F (1, 20) = 106.207

Prob > F = 0.0000
Breusch-Pagan LM test of independence Chi2(210) = 392.136

Pr = 0.0000
Pesaran’s test of cross sectional independence 7.987

Pr = 0.0000
Notes: Standard errors in model (1) are cluster robust. Model (2) allows for group-wise heteroscedasticity and 
panel specific error autocorrelation. P values are reported in parentheses; *, **, *** indicate significance at the 
1%, 5% and 10% levels respectively. All variables except dummies and ratios are in logs.

Source: Author’s estimation

Table 3: Estimation results for regional determinants of FDI in Croatia
using two-step dynamic panel system GMM estimator

Dependent variable: FDI stock

Explanatory variables Model (3)
GMM

Lag FDI stock 0.7470919
(0.000)*

EDUC 0.0077144
(0.020)**

ULC -0.1632054
(0.138)

OPEN -0.0002429
(0.855)

INFR 0.0688801
(0.063)***

INO 0.0007522
(0.137)

MANUF 0.0893533
(0.055)***
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Explanatory variables Model (3)
GMM

UNEMP -9.36e-06
(0.063)***

DUM1 -0.0496836
(0.038)**

DUM2 0.0532588
(0.040)**

DUM3 0.5313577
(0.002)*

Constant term 3.74002
(0.000)*

Number of observations 202
Number of groups 21
Number  of instruments 19
AR(1) -1.90

Prob > chi2 = 0.057
AR(2) -1.30

Prob > chi2 = 0.192
Sargan/Hansen J statistics Chi2(6) = 1.73

Prob > chi2 = 0.943
Wald test Chi2(12) = 263856.03

Prob > chi2 = 0.000
Notes: p values are reported in parentheses and are obtained with Windmeijer’s corrected robust standard 
errors; *, **, *** indicate significance at the 1%, 5% and 10% levels respectively. All variables except dummies 
and ratios are in logs. Year dummies are included. Estimations are obtained using the order xtabond2 (Rood-
man, 2009b).

Source: Author’s estimation

In model (1) Hausman test (more in Maddala, 2008) confirms the appropriateness 
of using random effects over fixed effects. Breusch and Pagan Lagrangian multiplier 
test (detailed in Baltagi, 2005) also confirms that random effects models are preferable 
in model (1) over pooled regression. Testing for time-fixed effects imply that no time 
fixed effect is needed in the model. The Wooldridge test signifies autocorrelation and 
modified Wald test detects heteroscedasticity following Greene (2000) (so the stan-
dard errors are cluster robust). According to the Breusch-Pagan LM test of indepen-
dence (Breusch and Pagan, 1980) there is cross-sectional dependence in the model 
while according to Pesaran’s test (Pesaran, 2004) of cross sectional independence there 
is also cross-sectional dependence.

Random effect estimation (in model (1)) implies that statistically significant (at the 
1, 5 and 10% of significance level) determinants of FDI in Croatian NUTS 3 regions are 
education, infrastructure, innovations and number of employees in manufacturing in-
dustry. Negative, statistically significant influences are openness and unemployment. 
Unit labor costs and dummy variables that refer to border regions and areas of special 
state concern do not have statistically significant influences based on this model. It is 
also determined statistically significant capital city effect. According to feasible gen-
eralized least square regressions (model (2)) the results differ from the random effects 
models in that innovations are not significant.

The tests for autocorrelation (AR(1), AR(2)) present no evidence of model misspec-
ification in model (3). ‘The presence of first-order autocorrelation in the differenced 
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errors does not imply that the estimates are inconsistent, but the presence of sec-
ond-order autocorrelation would imply that the estimates are inconsistent’ (Mateev 
and Anastasov, 2010, p. 288). The result of the Sargan/Hansen test confirms that the 
overidentifying restrictions are valid because the null hypothesis cannot be rejected, 
that is also explained in Roodman (2009a). The number of instruments is lower than 
the number of groups. Results of the Wald test imply that in this analysis the null hy-
pothesis that the variables jointly have no explanatory power is rejected. Additional 
tests were also performed. Based on difference in Hansen test for validity of subsets 
of instruments for the levels equation and for the lagged dependent variable, steady-
state assumption is satisfied, system estimator should be preferred to difference one 
and the model does not suffer from cross-sectional dependence (more can be found in 
Sarafidis, Yamagata and Robertson, 2009).

Model (3) is used as relevant for final conclusions because it relies on dynamic na-
ture that is not included in static models which can lead to misspecification. In model 
(3), statistically significant determinants of FDI with a positive influence are educa-
tion, infrastructure, the manufacturing industry, while unemployment has a negative 
and statistically significant influence. Unit labor costs, openness (with negative influ-
ence) and innovations (with positive influence) are not statistically significant region-
al determinants of FDI in Croatia. It should also be noted that in model (3) statistically 
significant (with a negative influence) is the dummy variable that refers to border re-
gions so it can be concluded that based on the given results (on the sample of Croatian 
NUTS 3 regions) border regions have been less attractive for FDI. It can be assumed 
that investors base their decisions on other determinants and that the proximity to EU 
countries is not a significant determinant. The insignificant influence of the dummy 
variable of border regions with EU countries can be seen in the light of the work of 
Casi and Resimi (2011) who state that regions neighboring with ‘national champions’ 
will probably see a reduction in their attractiveness. Dummy variables that signify 
regions of special state concern and capital-city effect are statistically significant and 
have positive influence on FDI. That is especially important if we take a look on the 
effectiveness of FDI measures directed towards inducing FDI and the difference be-
tween capital-city region and other regions in attracting FDI which was explained in 
the theoretical part of this paper.

The results can be compared with the results of previous studies (e.g. Cheng and 
Kwan, 2000; Babić and Stučka, 2001; Carstensen and Toubal, 2004; Boudier-Bensebaa, 
2005; Rodríques and Pallás, 2008; Škuflić and Botrić, 2009). In a few cases it can be 
observed that some of the effects on a regional level coincide with the effects on a 
national level.

It is also important to highlight some of the constraints and implications for fu-
ture research. Namely, most regional data are published with a time lag and regional 
deflators are not available. ‘The positioning of individual regions, especially those in 
the midst of a process of profound economic restructuring (for instance the regions of 
the new Member States) can be substantially different when using more recent data’ 
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(Grozea-Helmenstein, Helmenstein and Slavova, 2009, p. 288). The data on the struc-
ture of FDI on the regional level and some other determinants of FDI that can be used 
in the research are limited which is also the case if we want to get firm-based data on 
FDI in the observed regions. It could also be useful to include different indicators of 
FDI as dependent variables.

Even though this study is just the start of trying to manage the regional determi-
nants of FDI it can contribute to the identification of regional determinants of FDI in 
Croatia. As Casi and Resimi (2011) conclude, once the ‘regional’ components of fac-
tors attracting FDI have been identified, more effective FDI promotion policies can be 
implemented at the regional level.

6. Conclusions
The results of the study have confirmed the hypothesis that different determinants 

have significant influence on regional FDI inflows in Croatia that is on the attractive-
ness of the Croatian regions to foreign investors. In accordance with that, the follow-
ing factors have a positive and significant influence on FDI inflows: education, infra-
structure, the manufacturing industry. It is interesting to note that the dummy for 
regions of special state concern is significant which can signify the effectiveness of the 
numerous incentives for foreign investors in those regions. Obviously they did result 
in significant inflows of foreign capital. Negative, statistically significant influences 
are: unemployment and also dummy variables for border regions with the EU. It is 
important that the capital city effect is also found in Croatia, this confirms the hypoth-
esis about the agglomeration economies but also that FDI follows the development 
path of Croatian regions – so the capital city is the most developed NUTS 3 region and 
the location of the main branches of many firms especially banks and insurance which 
take a huge part of FDI inflows in Croatia.

The contribution of this study is threefold. As it was mentioned before, the anal-
yses of regional determinants of FDI in Croatia are very rare (only two researches 
that deal with the mentioned question are found). In this paper panel data analysis is 
conducted for the first time in analyzing the regional determinants of attractiveness 
of FDI in Croatian NUTS 3 regions, where several (static and dynamic) models have 
been estimated in order to test the robustness and compare the results between the 
models. In comparison with the previous researches of regional determinants of FDI 
in Croatia our analysis also includes dummy variables in modeling to test the sig-
nificance of closeness with the EU, the importance that the areas of the special state 
concern have in attracting FDI on regional level as well as the possible influence of 
agglomeration effects of the economic activity which can be important for future pol-
icy implementation.

Some of the constraints and implications for future research are also highlighted: 
regional data are published with a time lag, the need to include more recent data, dif-
ferent indicators of FDI as dependent variables as well as the data on the structure of 
FDI on the regional level, firm-based data on FDI and some other determinants of FDI. 
Regional deflators are not available and that should be observed in future researches.
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This study is just the starting point in trying to identify regional determinants of 
FDI in Croatia. Determinants of FDI obtained at the regional level can help in the 
creation of more effective policies to promote FDI. These results can be of interest not 
only in Croatia but also in other European countries, especially those that have attract-
ed huge amounts of FDI.
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