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Abstract
According to recent trends, there is a focus on the interest in the Western Balkan economies to attract foreign capital in
the form of foreign direct investment (FDI) as a source of external financing and economic recovery factor. In this paper,
an attempt is made to analyze the movement and impact of FDI on economic growth and foreign trade on the example of
the Western Balkans (North Macedonia, Albania, Serbia, Bosnia and Herzegovina, and Montenegro). This analysis aims
to examine the correlation and causal relationship between FDI, economic growth and the foreign trade case of each
individual Western Balkan country. The inflow of foreign capital in the form of FDI in the Western Balkan countries has a
positive impact on GDP growth, exports and imports. From the results, it can be concluded that the inflow of FDI into the
Western Balkan countries has a positive effect on the economic growth and the increase of foreign trade. The analysis
showed that FDI has a statistically significant and positive impact on GDP in the Western Balkan countries, and is a key
precondition for intensifying foreign trade. This study provides a promising step towards developing a more comprehensive
empirical research by a dynamic estimation procedure.
Keywords: Export; Foreign Direct Investment; GDP; Import; Western Balkans;

1. INTRODUCTION
The role of foreign direct investemt (FDI) has been a subject of debate among the academic community and
economic policy makers, recently. Based on the prevailing issue of international capital movements, the focus
of researchers has been on FDI in recent decades, specifically on problematizing the effects on other economic
indicators in FDI host countries. Some economists claim that national economies do not have significant
positive effects from the inflow of FDI, i.e that FDI does not produce spillover effects and has a low level of
cooperation with domestic companies. However, despite the numerous controversies surrounding the effects
of FDIs, there is a consensus among economists that they represent a significant additional source of financial
capital for each country, especially for countries with chronic capital shortages.
In this paper, an attempt is made to analyze the movement and impact of FDI on economic growth and foreign
trade on the example of the Western Balkans (North Macedonia, Albania, Serbia, Bosnia and Herzegovina,
and Montenegro). This analysis aims to examine the correlation and causal relationship between FDI, economic
growth and the foreign trade case of each individual Western Balkan country. Such an analysis of the example
of these countries is considered reasonable from several aspects. First, a significant part of the papers covering
the Western Balkans countries is not noticed in the empirical literature on the impact of FDI. Second, starting
from the 1990s, the Western Balkans countries were constantly faced with political and economic instability,
caused primarily as a result of changes in the economic and political system, i.e. the transition from one to
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another social system. In this period, the conclusion that the inflow of FDI within these countries is low as a
consequence of the so-called "Balkan effect" (continuing destabilization of policies and economic systems
during the 1990s and 2000s) is completely justified. Third, in the previous period, FDI inflows were one of the
most important sources of funding for all Western Balkan countries. Fourth, besides the intensive efforts to
attract FDI, an anemic economic growth and moderate growth of newly created jobs can be noted on the case
of the Western Balkan countries, which casts an additional shadow on the efforts and policies to attract FDI in
these countries. Fifth, the low level of financial resources, followed by the accelerated process of globalization
and regionalization of the Western Balkan countries, will further "heat up" the competition for attracting
additional foreign capital between the Western Balkan countries.
The increased level of competition will contribute to additional and higher incentive measures by policy makers
in these countries in the future. FDI, which is primarily export-oriented, i.e aims to export its production to
developed European countries, directly affects foreign trade in these countries. In the case of the Western
Balkan countries, it can be concluded that these countries are characterized by low-cost labor force, which,
among other components, is a significant determinant in the decision to invest foreign capital. In this regard, it
should be emphasized that part of the empirical research which concludes that low labor costs have a
significant impact on the decision to invest in FDI that enters the labor-intensive activities (Demirhan and
Masca, 2008). It should be noted that in the case of the Western Balkan countries there are no significant
differences in wages of workers, hence in the case when wage levels between countries do not show large
differences between countries, a significant determinant is the level of education and skills of the labor force,
i.e human capital.
What is specific about these countries compared to other countries in Southeastern Europe is the so-called
“Balkan effect”. Or, the perception that foreign investors have for the Western Balkan countires is that they are
in a state of permanent political, legal and economic instability. Given the fact that some partial conflicts have
persisted in these countries since the 1990s, followed by the application of inadequate models of social capital
privatization, it can be concluded that more effort and reform are needed to overcome the "inherited"
shortcomings of these countries.
Such shortcomings, as well as the failure to attract FDI remain one of the leading obstacles to the sustainability
of economic growth in the Western Balkans. Despite the certain shortcomings of Western Balkan countries,
the amount of FDI originating from EU countries counts more than 10 billion euros in the period 2013-2018
(Valëza and Gersi, 2019). If we take into account the fact that Western Balkans countries represent a market
of about 18 million inhabitants, it can be concluded that they (as an economic area) are an important trade and
economic partner of the EU in general.
The paper is organized as follows. After the introduction section, the second part of the paper presents a
literature review of relevant studies, which examines the aspects of the paper’s subject. The third part of the
paper covers the data and methodology applied to the paper' research and data sources. The analysis of the
research within the results are presented and explained in the fourth part: discussion of results. Last section
covers the conclusion of the research and in the end the references are exposed.

2. LITERATURE REVIEW
The literature that studies the impact of FDI on host-countries macroeconomic performance is rich and
generous. However, the empirical research support still needs extensive justiﬁcations.
According to Tuman and Emmert (2004), in the long run, the influence of FDI on economies is much greater
and exceeds by providing investments in new-fangled or established production bases, engendering
employment, distributing skills and technology and enhancing the domestic export capacity.
The direction of causality among exports, imports and GDP in six European Union countries (Belgium, France,
Germany, Greece, Italy and the Netherlands) was examined by Michelis and Zestos (2004). Using annual time
series data for each country’s real exports, real imports and real GDP, for varying time spans from the 1950s
to 1990s, they found a strong evidence of Granger causality from the foreign sector to GDP for all the countries
ISSN
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in the sample. Similarly, a strong evidence of bi-directional causality from GDP to exports and imports for all
countries was evidenced, except for the Netherlands, for which only weaker evidence existed.
The research conducted in the case of Nigeria by Bolanle et al. (2015) examined the relationship between
external debt, foreign direct investment and economic growth for the period 1990-2013. Applying the VECM
approach, the results indicate a negative relationship between foreign direct investment, external debt and
economic growth. The study concludes that FDI has a greater impact on economic growth compared to external
debt whose impact is insignificant.
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Konya (2006) investigated the possibility of Granger causality between the logarithms of real exports and real
GDP in 24 OECD countries from 1960 to 1997. A panel data approach has been applied based on SUR systems
and Wald tests with country specific critical values. Results indicated one-way causality from exports to GDP
and one-way causality from GDP to exports in most of the analysed countries (24 OECD countries). Also, twoway causality between exports and growth and no evidence of causality between the variables had been
detected.
Majeed and Ahmad (2007) determined the relationship between exports and FDI using a sample of panel
observations for 49 developing countries over the period 1970–2004 with data derived from the World
Development Indicators. They showed that GDP, economic growth and exports positively affect FDI and
provided an evidence for a significant complementary relationship between FDI and exports with causation in
both directions.
Does FDI in transitional economies promote their exports? Could transitional economies become export
platforms? These questions have been analysed in Xuan and Xing (2008) in the case of Vietnam where they
have examined the causality between FDI and exports. It has been showed that FDI has substantially enhanced
Vietnam’s exports to its source countries. A 1 percent increase in FDI could be expected to give rise to 0.13
percent increase in exports to the FDI source countries.
Using a panel data set for 27 transition economies over the period 1991–2004 as well as a methodology of
panel cointegration and causality tests in order to examine the relationship of FDI and economic growth for
certain transition economies, Apergis et al. (2008) show that foreign direct investment does exhibit a significant
relationship with economic growth, at least for those transition countries that are characterized by high levels
of income and have implemented successful privatization programs. The relationship between FDI and GDP
within the region of Economic Cooperation Organisation (ECO) is analysed in this study by means of panel
causality method. The results showed that FDI inflow has an utmost importance for the region for the period
1995-2011. There are applied two causality tests and the results of the two causality tests notified a strong
positive relation from FDI inflow to GDP and any strong causality relation from GDP to FDI inflow has not been
observed.
Çetintaş and Barişik (2009) analyzed the relationship between export, import and economic growth for the 13
transition economies by employing panel unit root, panel cointegration and panel causality tests. Panel
cointegration tests verified the existence of a relationship in the long run between economic growth, import and
export. While there was a causality from growth to export between economic growth and export, their findings
did not support the existence of a reverse causality. A bidirectional causality relationship was found between
import and growth, which in return showed that import and economic growth relate with each other.
In the study of Pelinescu and Radulescu (2009), FDI in Romania needs more time to induce GDP growth or
exports growth and the influence is greater on export growth. Therefore, the direct FDI influence has been still
at the low level, but the indirect influence has been greater and more significant in the Romanian economy.
Also, the Romanian exports seemed to be influenced positively only by external trade and at some extent, by
GDP growth.
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Considering the controversial results that have been caused by the use of cross-country or time-series
investigations Hudea and Stancu (2012) employed panel data, conquering the evolving country differences.
The study not only exposed a direct and positive influence of foreign direct investments on gross domestic
product, both in the short and in the long-run, but they also represented a reverse causality running from GDP
to FDI.
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Ahmed et al. (2013) investigated relationship between FDI and current account (CA) in Pakistan using the
Johansen-Juselius cointegration technique and the Granger causality test in order to examine the long run and
the short run dynamic. Results indicated that FDI and CA are cointegrated and thus there is a reliable long run
relationship. Furthermore, the causality between FDI and CA is uni-directional. According to their study, there
has been only one-way long run causality from FDI to CA and, no long run causality has been found in opposite
direction. Also, there has not been short run causality from FDI to CA and vice versa.

Management Research and Practice
Volume 13, Issue 3 / September 2021

Almfraji and Almsafir (2014) have reviewed an amount of cases which are examining the relationships between
FDI and economic growth. They have analyzed the effects of FDI on economic growth from 1994 up to 2012.
The authors have found that in most cases, FDI have significant positive impact of economic growth. On the
other side, authors have found that in few cases the relationship between FDI and economic growth is negative
or even null.
Dritsaki and Stiakakis (2014) examined the dynamic causal relationship among foreign direct investments,
exports, and economic growth for Croatia in the period 1994-2012 using the ARDL model for the existence of
the long run relationship, while the direction of causality was tested with VECM. They showed that foreign direct
investments did not lead to growth in Croatia, either in the short run or in the long run period. The results of
causality revealed that there was strong bidirectional, short and long run causal relationship between the
variables of growth and exports and that foreign direct investment did not have the expected positive impact
on the economic growth.
Bedir and Soydan (2016) empirically analyzed relationship between FDI and current account in a group of
developing countries that witnessed high levels of capital inflows in the last years by using a panel Granger
causality framework with data on FDI, exports and imports. They showed that some of the countries in the
panel had unidirectional causality, whereas two of them had bidirectional causality for the FDI-exports and FDIimports relationships, respectively. However, most of the countries in the panel did not seem to have any
association between FDI and exports and imports for the period of analysis.
The relationship between exports, imports, and economic growth in Panama has been investigated in Bakari
and Mabrouki (2017). Annual data for the periods between 1980 and 2015 were tested using the Johansen cointegration analysis of Vector Auto Regression Model and the Granger-Causality tests. It was determined that
there was not relationship between exports, imports and economic growth in Panama. On the other hand, they
found a strong evidence of bidirectional causality from imports to economic growth and from exports to
economic growth which provided an evidence that exports and imports were seen as the source of economic
growth in Panama.

3. DATA AND METHODOLOGY
The data on all the variables used in this empirical study is based on World Bank Development Indicators.
Countries which are subject of analysis are the Western Balkan countries: North Macedonia, Albania, Serbia,
Bosnia and Herzegovina, and Montenegro. For the purposes of this analysis, panel data for the period 2006 2019 on the annual level is used. The variables which are subject of analysis in the model are: gross domestic
product, export and import of goods and services, foreign direct investment and net inflows.
In order to investigate the dynamic causal relationship between these variables, a VAR analysis is performed.
Firstly, Levin, Lin & Chu tests are used to test the level of stationarity of time series. Akaike information criterion
(AIC), Schwarz information criterion (SC), Hannan - Quinn information criterion (HQ), and Final prediction error
(FPE) are consulted for choosing the number of lags of the VAR. In order to test the stability of the VAR model
we analyzed the roots of the characteristic polynomial. For the properties of the residuals, the LM test (to see
if there is any auto – correlation), the Cholesky - Lutkepohl test (to check distribution of residuals), and
heteroscedasticity test are used.
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Based on the stability and residuals test, a VAR model is applied. Furthermore, in order to investigate the
causality and causal relationship between the variables, the granger causality test and impulse-response
function are applied. Impulse - response functions are useful for studying the interactions between variables in
a vector autoregressive model. They represent the reactions of the variables to shocks hitting the system. On
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the other hand, the Granger causality test will help to determine whether one-time series are useful in
determining (forecasting) another.
VAR system considers of the following simple model:
∆FDIt = α + FDIt-1 + FDIt-2 + ∆GDPt-1 + ∆GDPt-2 + ∆Exportt-1 + ∆Exportt-2 + ∆Importt-1 + ∆Importt-2 + e1t
∆GDPt = α + FDIt-1 + FDIt-2 + ∆GDPt-1 + ∆GDPt-2 + ∆Exportt-1 + ∆Exportt-2 + ∆Importt-1 + ∆Importt-2+ e2t
∆Exportt = α + FDIt-1 + FDIt-2 + ∆GDPt-1 + ∆GDPt-2 + ∆Exportt-1 + ∆Exportt-2 + ∆Importt-1 + ∆Importt-2 + e3t
∆Importt = α + FDIt-1 + FDIt-2 + ∆GDPt-1 + ∆GDPt-2 + ∆Exportt-1 + ∆Exportt-2 + ∆Importt-1 + ∆Importt-2 + e4t
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4. DISCUSSION OF RESULTS
Given that this empirical analysis is based on time series data, the problem of stationarity is the underlying
segment which has to be examined. Levin, Lin & Chu t* tests are used to determine the integrative
characteristics of the variables that are the subject of this analysis. The results of the tests are given in Table
1.
TABLE 1 - LEVIN, LIN & CHU T* TESTS RESULTS FOR THE ORDER OF INTEGRATION
Series
FDI
GDP
EXPORT
IMPORT
Order of integration
I(0)
I(1)
I(1)
I(1)
Source: Authors’ calculation

The results of the tests show that, with the exception of FDIs which are stationary at the level, the other variables
are integrated at first level, i.e become stationary in their first differentiation and in this level they will be used
in the further analysis in the paper.
In order to obtain an indicative picture of correlation between individual variables it is considered useful to
present the results of the correlation analysis. Table 2 provides the results of the correlation analysis between
GDP, FDI, Export and Import. It can be concluded that the degree of correlation between GDP and FDI is 0.57
and the correlation between GDP and Export and Import is 0.61 and 0.79, respectively. The degree of
correlation between FDI and Export and Import is 0.40 and 0.37, respectively. In this respect, it should be
concluded that at the 95% significance level all the coefficients are statistically significant.
Correlation (Probability)
EXPORT
GDP
IMPORT
FDI

TABLE 2 - CORRELATION ANALYSIS
EXPORT
GDP
1
0.617512
1
(0.000000)
0.664722
0.79778
(0.000000)
(0.000000)
0.402796
0.57953
(0.0014)
(0.000000)

IMPORT

FDI

1
0.37749
(0.0029)

1

Source: Authors’ calculation

Table 3 presents the results of the information criteria for selecting the number of time lags that should to be
consulted in the VAR model. In the model most of the information criteria indicate that the variables in the model
should be taken on second order.
TABLE 3 - VAR LAG ORDER SELECTION CRITERIA
LR
FPE
AIC

Lag

LogL

0

-4323.74

NA

1.78E+70

1

-4258.58

117.2888

2.50E+69

2
-4203.46
90.40446*
5.30e+68*
* indicates lag order selected by the criterion
ISSN
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SC

HQ

173.1097

173.2626

173.1679

171.1432

171.908

171.4345

169.5782*

170.9549*

170.1025*

Source: Authors’ calculation
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The stability conditions of the VAR model indicate that the roots of the matrix coefficients are in the circle which
means that the model stability conditions are satisfied. The stability of the model suggests that the shocks are
periodic and they will disappear after a certain period (Figure 1).
Inverse Roots of AR Characteristic Polynomial
1.5

1.0

0.5

0.0

-0.5
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FIGURE 1 - INVERSE ROOTS OF AR CHARACTERISTIC POLYNOMIAL.
Source: Authors’ calculation (EViews)

In order to investigate the existence of serial autocorrelation in the model, the LM test has been applied (Table
3).
TABLE 3 - VAR RESIDUAL SERIAL CORRELATION LM – TESTS.
Lags
LM-Stat
Prob.
1
17.873
0.331
2
17.439
0.358
3
23.846
0.093
4
13.147
0.662
5
9.878
0.873
6
13.908
0.606
7
26.759
0.044
8
17.273
0.368
9
11.849
0.754
10
12.427
0.714
11
6.679
0.979
12
6.553
0.981
Source: Authors’ calculation

Based on the results (Table 3), at 95% significance level there is no autocorrelation in the model.
Furthermore, in order to maintain the stability of the VAR model and to obtain relevant results, the existence
of the heteroskedasticity problem in the model (Table 4).
TABLE 4 - VAR RESIDUAL HETEROSKEDASTICITY TEST: NO CROSS TERMS (ONLY LEVELS AND SQUARES).
Joint test:
Chi-sq
df
Prob.
244.0735
240
0.4148
Source: Authors’ calculation

According to the results from the conducted testing for the existence of heteroskedasticity in the model, it can
be concluded that, at a 5% error level, the model has homoskedasticity.
The results (Table 5) indicate the normality of the residuals in the model. The assumption of normality is not
going to be a problem, with the errors in the model being normally distributed.
ISSN
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Component

TABLE 5 - VAR RESIDUAL NORMALITY TESTS.
Skewness
Chi-sq

Prob.
0.1812
Prob.
0.3674
Prob.
0.2287

Joint
Component
Joint
Component

Jarque-Bera

4
df
4
df

Joint

10.54705

8

Kurtosis

6.250812
Chi-sq
4.296235

df

Source: Authors’ calculation
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The conducted tests of the stability of the VAR model, as well as the diagnostic tests performed on the existence
of normality, homoscedasticity and the lack of autocorrelation in the model allow the VAR model to be
constructed.
The results of the VAR model1 estimation indicate a well-adjusted VAR model, with individual coefficients of
determination ranging from 0.26 - 0.78 for individual oscillations, indicating that the variability in individual
variables is due to the change in the value of the other variables which are subject to the analysis. The VAR
model with 2 lag times indicates a stable relationship and a statistically significant influence between individual
variables.
Table 6 summarizes the results of the VAR Granger Causality / Block Exogeneity Wald Tests where the results
in all individual estimates indicate significant causality between individual variables. In the first case, analyzing
the causal relationship between FDI as a dependent variable and GDP, net Export, and net Import as variables
that have a granger effect on determining the FDI movement, it can be concluded that, with the exception of
GDP, the individual impact of the other variables is statistically significant and positive. From the same
estimation, it can be concluded that the variables statistically significantly cause the value of foreign direct
investment. This indicates that exports, imports and general economic activity have a positive impact on the
inflow of foreign capital into the selected Western Balkan countries.
If we analyze the second equation of the VAR Granger Causality tests which analyzes the relation between
GDP as a dependent variable and FDI, net Export, and net Import as variables having granger causes on GDP,
it can be concluded that export, import and FDI granger causes GDP.
The analysis of the third causal link is between the value of Export as a dependent variable, and the values of
GDP, Import, and FDI as variables that have a granger effect on value of export. The results show that the
values of the variables have a granger effect on the value of export.
The analysis of the last estimation of the Granger Causality test is represented by the value of Import as a
dependent variable and the values of the other variables as determinants that cause a Granger effect on value
of import. The results show that there is a statistically significant, positive impact on the value of imports caused
by the values of other variables.
TABLE 6 - VAR GRANGER CAUSALITY/BLOCK EXOGENEITY WALD TESTS.
Dependent variable: FDI
Dependent variable: GDP
Excluded
Chi-sq
df
Prob.
Excluded
Chi-sq
GDP
3.670604
2
0.1596
FDI
5.506243
EXPORT
15.5357
2
0.0004
EXPORT
10.56709
IMPORT
5.742881
2
0.0566
IMPORT
0.782796
All
52.58739
6
0.0000
All
22.46568
Dependent variable: EXPORT
Dependent variable: IMPORT
Excluded
Chi-sq
df
Prob.
Excluded
Chi-sq
FDI
10.1353
2
0.0063
FDI
14.78998
GDP
9.73221
2
0.0077
GDP
4.111153
IMPORT
6.72655
2
0.0346
EXPORT
60.27179
All
61.74397
6
0.0000
All
76.94422

df
2
2
2
6

Prob.
0.0637
0.0051
0.6761
0.001

df
2
2
2
6

Prob.
0.0006
0.128
0.0000
0.0000

Source: Authors’ calculation
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At the end of this section, the results of the impulse - response function2 will be elaborated. By applying this
function an attempt is made to analyze the variability in time series as a consequence of a certain shock that
has some degree of influence on the particular variable, thus transmitting the influence to the other variables
in the system.
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In the first case, if there is some exogenous shock to GDP, it can be concluded that the other variables, which
are a significant component of GDP, follow its movement. Growth in GDP in the first and second periods,
though slower, was followed by an increase in FDI in the same period, but after the third period the intensity
declined. The movement of net export value as a consequence of the negative GDP shock is almost identical
to the movement of GDP to the second period, and starting from the third period there are positive changes in
the movement of both variables with increased net export dispersion. In the net import movement as a
consequence of the GDP shock, it can be seen that the value of net import follows the GDP movement,
however, with greater dispersion.
In the second case, when there is some exogenous shock to the FDI, the graph shows that although recording
different intensity and value of GDP, it has the same direction of movement, while net Import and net Export
value has almost the same intensity of movement like FDI. This is a result of the fact that FDI in the Western
Balkan countries accounts for most of the foreign trade.
In the third and fourth cases, an exogenous shock is assumed in the value of net Export, and net Import. Here
it is important to emphasize the FDI movement as a consequence of some shock in these two variables. From
the graphs, we can see that FDI has the same direction of movement with different intensity, hence it can be
concluded that the degree of FDI's relation with international trade in the Western Balkan countries is quite
high. Furthermore, the response of GDP as a consequence of a certain shock in net Export and net Import is
not to a large extent synchronized with the trajectory of the impulse variables movement.

5. CONCLUSIONS
The flow of Foreign direct investment (FDI) is an objective process driven by transnational companies.
Economists and policymakers around the world are attaching increasing importance to this type of foreign
capital. FDI is the basis for dynamic economic growth, changing the economic structure and increasing external
competitiveness.
It can be concluded that FDI is considered to be the most significant source of additional capital. However,
countries differ in attracting FDI. For example, the countries of Central and Eastern Europe completed the
transformation of their economic and political systems much earlier and thus cumulatively gained a significant
amount of foreign capital. In contrast, Southeast European countries, also known as "backward reforms" in the
transition process, have attracted less foreign capital. One of the main reasons for the low level of FDI in the
Balkan countries is the political instability that had implications throughout the region.
The inflow of foreign capital in the form of FDI in the Western Balkan countries has a positive impact on GDP
growth, exports and imports. It can be concluded that the inflow of FDI into the Western Balkan countries has
a positive effect on the economic growth and increase of foreign trade. The analysis showed that FDI has a
statistically significant and positive impact on GDP in the Western Balkan countries, and is a key precondition
for intensifying foreign trade.
The causal relationship of GDP, exports of goods and services, and FDI, acquires particular meanings from
one country to another, depending on its level of economic and social development, competitiveness, in a broad
and narrow sense, the micro and the macro-economic and structural peculiarities of the respective economies,
levels of technological, territorial, spatial distribution and endowment with natural factors of production.
Causality results in this analysis indicate bidirectional causality between GDP and FDI, and unidirectional
causality from GDP and FDI to exports in the short-run.
Foreign direct investments are an important factor in the economic development of Western Balkan countries.
Today, almost all of these countries rely on the accumulated stocks and the annual flows of capital to develop
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their specializations, deepen their economic transformation in order to keep up with the most advanced
economies of the EU. Also, in these countries, at the beginning of the transformation, there has not been clear
vision of the role of FDI. Recently, as many other countries in the world, the following countries, in its economic
development policy have also attracted larger amount of foreign direct investment.
Considering that this is the first attempt of establishing a relationship between FDI, GDP, exports, and imports
for this set of countries, the findings are crucial for the current discourse for this region as they underpin the
importance of regional and international trade related development. In spite of the limited size of the sample,
the models perform well for this analysis. However, we contend that our study provides a promising step
towards developing a more comprehensive empirical research by a dynamic estimation procedure.
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