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Abstract

Global foreign direct investment flows in terms of greenfield and brownfield 
investments have increased during the recent three decades resulting from the 
accelerating globalization. The considerable increases in the flows of foreign 
direct investment have many eventualities for the national economies. This study 
investigates the mutual effects among greenfield and brownfield (mergers and 
acquisitions) investments and economic growth in Central and Eastern European 
Union countries during the 2003–2015 period employing panel data analysis. The 
findings revealed that both greenfield and brownfield investments had positive 
influence on the economic growth, but the influence of greenfield investments 
was found to be relatively higher. Furthermore, one-way causality was discovered 
from both greenfield and brownfield investments to the economic growth.
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Introduction

Cross-border capital flows have risen substantially in terms of both foreign 
direct investment (FDI) and portfolio investments during the last 40 years. In 
this context, global FDI inflows rose to US $2,135.7029 billion in 2015 from US 
$10.1724 billion in 1970 (World Bank, 2017). FDIs can be implemented in two 
ways: as a greenfield investment or brownfield investment (transnational mergers 
and acquisitions [M&A]). Brownfield investments consist of merging with or 
buying an existing facility; greenfield investments include constructing a new 
non-existent facility in a country. 

FDI inflows can influence the economic growth positively by way of making 
contributions to the capital accumulation within the context of neoclassical 
growth theory or through knowledge and technological spillovers within the 
scope of endogenous growth theory (Solow, 1957; De Mello, 1999). Moreover, 
FDI inflows can affect the economic growth indirectly by means of enhancing the 
financial development. Nonetheless, the FDI-growth nexus can differ depending 
on the type of FDI inflows. Theoretically greenfield investments can contribute 
to the capital accumulation and productivity with forming the new facilities. But 
brownfield investments, including M&As, may not raise capital accumulation 
and/or productivity in the host country. Nevertheless, brownfield investments also 
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can influence the economic growth positively by means of 
new knowledge and technology transfer. Consequently, the 
net impact of both greenfield and brownfield investments 
on economic growth is unclear considering the theoretical 
considerations. Furthermore, empirical literature summary 
in Section 2 also supports this assertion.

In this research paper, the interplay among greenfield and 
brownfield investments and economic growth will be in-
vestigated for the sample of Central and Eastern European 
Union (CEEU) countries (Bulgaria, Croatia, Czech Republic, 
Estonia, Hungary, Latvia, Lithuania, Poland, Romania, 
Slovakia, and Slovenia), which have attracted significant 
amount of greenfield and brownfield investments resulting 
from institutionally and economically transformation with 
the contribution of European Union membership. The short- 
and-long run interaction among greenfield and brownfield 
investments and economic growth will be analyzed with 
panel cointegration test of Basher and Westerlund (2009) 
and panel causality test of Dumitrescu and Hurlin (2012). 
The extensive researches have been implemented to analyze 
the influence of FDI inflows on the economic growth in the 
CEEU countries. But the present paper will make a contri-
bution to the relevant literature by researching the interplay 
between brownfield investments, greenfield investments, 
and economic growth for CEEU countries. In other words, 
the paper investigates the impact of two main types of FDIs 
on economic growth in CEEU countries. In this context, 
the relevant empirical literature will be taken place in the 
coming section, then data and method will be summarized 
in Section 3. Section 4 includes empirical analysis and the 
major findings. Finally, the paper comes to the conclusion 
in Section 5.

Literature Review

The considerable increases in the global FDI flows have 
directed scholars to investigate the economic impacts of 
FDI flows. In this context, some scholars have focused on 
the FDI-growth nexus and discovered that FDI inflows 
made a positive contribution to the economic growth (e.g., 
see Borensztein et al., 1998; Li & Liu, 2005; Pegkas, 
2015; Iamsiraroj & Ulubaşoğlu, 2015; Iamsiraroj, 2016). 
However, few scholars have investigated the interac-
tion among greenfield and brownfield investments and 
economic growth and revealed different findings (e.g., 
see Calderon et al., 2004; Wang & Wong, 2009; Neto et 
al., 2010; Harms & Meon, 2014; Eren & Zhuang, 2015; 
Zvezdanović-Lobanova et al., 2016).

In one of the early studies, Moon et al. (2003) researched 
the impacts of brownfield FDI in South Korea, China, 

and Hong Kong during the 1999–2002 period with case 
studies employing a diamond model and revealed that 
brownfield investments positively affected the economic 
growth. On the other side, Calderón et al. (2004) analyzed 
the interaction among greenfield FDI inflows, brownfield 
investments, and economic growth in 72 countries (50 
developing and 22 developed countries) during the 1978–
2001 period employing vector autoregression analysis and 
revealed that economic growth affected the both types of 
FDI inflows positively, impact of economic growth on the 
greenfield and brownfield FDI inflows were found to be 
larger in the developed countries, while both greenfield and 
brownfield investments had no significant impact on the 
economic growth. 

In another study, Wang and Wong (2009) researched the in-
fluence of greenfield and brownfield FDIs on the economic 
growth in 84 countries during the 1987–2001 period em-
ploying panel regression and discovered that greenfield 
FDIs positively affected the economic growth, while brown-
field FDIs negatively influenced economic growth. Neto et 
al. (2010) researched the same question for a sample of 53 
countries during the 1996–2006 period using causality test 
and regression analysis and revealed that greenfield FDI 
inflows positively affected economic growth, but brown-
field investments did not make a significant contribution to 
economic growth.

Zhuang and Griffith (2013) also analyzed the impact of 
greenfield and brownfield FDI inflows on the inequality in 
93 countries during the 1990–2009 period employing panel 
regression and found that greenfield FDI inflows positive-
ly affected the income inequality, while brownfield FDI 
inflows had no significant effects on the income inequality. 
On the other hand, Ashraf et al. (2015) explored the influ-
ence of greenfield and brownfield FDIs on the productivity 
in 123 developed and developing states during the 2003–
2011 period employing panel regression and revealed that 
brownfield FDIs positively affected total factor productivity, 
while greenfield FDI inflows made no significant contribu-
tions to the productivity. Furthermore, both greenfield and 
brownfield investments had no significant effects on the 
productivity in developing countries, while brownfield FDIs 
positively affected total factor productivity.

On the other hand, Harms and Meon (2014) analyzed the in-
fluence of greenfield and brownfield FDIs on the economic 
growth in 78 countries from emerging and developing 
economies over the period of 1987–2005 employing panel 
regression and revealed that greenfield FDIs positively in-
fluenced the economic growth, while brownfield FDIs made 
no significant contributions to economic growth. Eren and 
Zhuang (2015) researched the influence of greenfield and 
brownfield FDIs on economic growth in 12 EU members 
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(10 Central and Eastern European states, Cyprus and Malta) 
over the period of 1999–2010 employing panel regression 
and discovered that both greenfield and brownfield FDIs did 
not make a significant contribution to the economic growth 
on their own, their impacts depend on the absorptive ca-
pacities of the countries. Furthermore, a certain minimum 
human capital level is essential for the positive interplay 
among greenfield FDIs and economic growth, while a devel-
oped financial sector is necessary for the positive interaction 
between brownfield FDIs and economic growth.

In another study, Zvezdanović-Lobanova et al. (2016) 
researched the impact of brownfield FDIs on economic 
growth in 22 European transition economies over the period 
of 2000–2014 using panel regression and discovered that 
brownfield FDIs had a negative effect on economic growth 
in the current period, but the lagged values of brownfield 
FDIs positively influenced economic growth. Finally, Luu 
(2016) researched the influence of greenfield and brownfield 
FDIs on economic growth in emerging economies during 
the 2003–2014 period employing dynamic panel regression 
and discovered that both types of FDI inflows positively 
affected the economic growth. 

Data and Econometric Methodology

In this paper, the long- and short-run interaction among 
greenfield investments, brownfield investments, and 
economic growth in the CEEU countries during the 2003–
2015 period was analyzed with panel data analysis. 

Data

In our study, economic growth was represented by growth 
rate of real GDP per capita and extracted from the database 
of World Bank (2016), as seen in Table 1. On the other hand, 
greenfield FDI inflows and brownfield FDI inflows were 
extracted from the database of UNCTAD (United Nations 
Conference on Trade and Development) (2016) and used as 
a percent of GDP in the model. 

The study period was selected as 2003 and 2015 by consid-
ering the existence of data and the sample of the study con-
sisted of 11 CEEU countries including Bulgaria, Croatia, 
Czech Republic, Estonia, Hungary, Latvia, Lithuania, 
Poland, Romania, Slovakia, and Slovenia. Finally, empiri-
cal analysis was implemented with the software packages of 
Eviews 9.0, Stata 14.0, and Gauss 11.0.

Econometric methodology

In the empirical analysis, first cross-section dependence 
among the cross-section units of the panel was investigated 
by CDLM1 test of Breusch and Pagan (1980) and LMadj test of 
Pesaran et al. (2008), while homogeneity of the cointegrat-
ing coefficients was examined with the adjusted delta test 
of Pesaran and Yamagata (2008). Then integration levels of 
the series were analyzed by PANKPSS (Panel Kwiatkowski, 
Phillips, Schmidt and Shin) test of Carrion-i-Silvestre et 
al. (2005), taking notice of the cross-sectional dependence 
and structural breaks in the study period and the existence 
of cross-sectional dependence and heterogeneity among the 
variables. The causal interplay among greenfield and brown-
field FDIs and economic growth was examined by means 
of error correction model. The long-run interaction between 
the series was analyzed with cointegration test of Basher and 
Westerlund (2009). Furthermore, the slope coefficients were 
estimated with panel an augmented mean group (AMG) 
of Eberhardt and Bond (2009). Finally, causal interaction 
among the series was analyzed with causality test of Dumi-
trescu and Hurlin (2012).

Empirical Analysis

In our study, the long- and short-run interaction among 
greenfield investments, brownfield investments, and 
economic growth in CEEU countries during the 2003–2015 
period was analyzed with panel cointegration test of Basher 
and Westerlund (2009) and panel causality test of Dumitres-
cu and Hurlin (2012).

Yilmaz Bayar: Greenfield and Brownfield Investments and Economic Growth:  
Evidence from Central and Eastern European Union Countries

Table 1. Data Description

Variables Symbols

Real GDP per capita growth (annual, %) GRW World Bank (2016)

Greenfield FDI inflows (annual, % of GDP) GFDI UNCTAD (2016)

Brownfield FDI inflows (annual, % of GDP) BFDI UNCTAD (2016)

Source: Authors’ own elaboration
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Cross-sectional dependency and homogeneity tests

The presence of cross-sectional dependence among green-
field and brownfield investments and economic growth was 
researched with CDLM1 test of Breusch and Pagan (1980) 
and LMadj test of Pesaran et al. (2008) because time dimen-
sion of the variables (T=13) is higher than the number of 
cross-section units (N=11). The LMadj test of Pesaran et al. 
(2008) was also employed because the CDLM1 test may yield 
biased results while ensemble average equals to zero, but in-
dividual average does not equal to zero. In this case, the bias 
was eliminated with adding the mean and variance to the 
test statistic. The results of both tests about cross-sectional 
dependence are displayed in Table 2. 

The null hypothesis was rejected because the p-value was 
found to be lower than 5%, and we concluded that there 
was cross-sectional dependence among the series. Further-
more, the homogeneity of slope coefficients was analyzed 
with an adjusted delta tilde test of Pesaran and Yamagata 
(2008) (the test results are displayed in Table 2). We 
declined the null hypothesis; the cointegrating coefficients 
are homogeneous because p-value was found to be lower 
than 5%. Thus, the cointegrating coefficients were found to 
be heterogeneous.

PANKPSS unit root test

The cross-section dependence and heterogeneity of the 
cointegrating coefficients were discovered in conse-
quence of the test results in Table 2. The presence of the 
international financial crisis and Eurozone sovereign debt 
crisis in the study period and cross-sectional dependence 
dictates us to select a unit root test considering structural 
breaks and cross-sectional dependence. Therefore, the 
integration levels of the series were analyzed with the 
PANKPSS test of Carrion-i-Silvestre et al. (2005), thus 

enabling the structural breaks in constant and trend (the 
test results of first-differenced variables are displayed 
in Table 3). We revealed that all the variables were I(1). 
Furthermore, the test revealed structural breaks in 2008, 
2009, 2010, 2011, and 2012 corresponding to the global 
financial crisis and Eurozone sovereign debt crisis for the 
cross-section units.

Basher and Westerlund (2009) cointegration test 

The cointegration test of Basher and Westerlund (2009) can 
examine the cointegrating relationship for nonstationary 
series at the level, taking into account cross-sectional de-
pendence and structural breaks. But the test can allow for 
maximum three breaks. The cointegration test of Basher and 
Westerlund (2009) was conducted, and the major findings 
are displayed in Table 4. The null hypothesis (there is 
cointegrating relationship among the series) was accepted 
when the test version considered the structural breaks were 
applied, and we discovered a cointegrating relationship 
among greenfield and brownfield investments and economic 
growth. However, the test version, via disregarding the 
structural breaks, indicated no cointegrating relationship 
among the series.

The slope coefficients were estimated with the panel AMG 
method of Eberhardt and Bond (2009), which regards 
cross-sectional dependence and heterogeneity (the findings 
are displayed in Table 5). 

The problems of heteroscedasticity and autocorrelation were 
dissipated by the Newey–West method. The results showed 
that both greenfield FDI inflows and brownfield FDIs posi-
tively affected the economic growth. After all, the positive 
influence of greenfield investments on economic growth was 
found to be relatively higher when compared with brown-
field investments.

Table 2. Results of Cross-Section Dependence and Homogeneity Tests

Variables CDLM1 test statistic CDLM1 p-value LMadj test statistic LMadj p-value

GRW 9.372 0.002 19.453 0.001

GFDI 8.026 0.003 12.044 0.015

BFDI 9.561 0.000 16.722 0.002

Homogeneity tests of cointegrating coefficients

Test Test statistic p-value

Δ 23.56 0.002

Δadj 18.03 0.014

Source: Authors’ own elaboration based on the results of cross-sectional dependence and homogeneity tests
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Table 3. Results of PANKPSS Unit Root Test

Country
DGRW DGFDI DBFDI

Test Statistic Structural Breaks Test Statistic Structural Breaks Test Statistic Structural Breaks

Bulgaria 0.097* 2009, 2010, 2012 0.241* 2009, 2010 0.138* 2009, 2010, 2012

Croatia 0.140* 2009, 2010, 2012 0.159* 2009, 2010, 2011 0.226* 2009, 2011

Czech Republic 0.082* 2009, 2012, 2013 0.143* 2009, 2011, 2012 0.191* 2011, 2012

Estonia 0.119* 2008, 2009, 2011 0.227* 2009, 2011 0.157* 2010, 2011, 2012

Hungary 0.126* 2009, 2010, 2012 0.186* 2009, 2010, 2011 0.106* 2010, 2011

Latvia 0.092* 2008, 2009, 2010 0.193* 2009, 2010, 2011 0.213* 2009, 2010, 2011

Lithuania 0.197* 2009, 2010 0.219* 2009, 2010, 2011 0.188* 2010, 2011, 2012

Poland 0.082* 2009, 2010 0.125* 2009, 2010 0.203* 2009, 2010, 2011

Romania 0.141* 2009, 2010 0.116* 2009, 2010 0.127* 2010, 2011

Slovakia 0.173* 2008, 2009 0.271* 2009, 2010 0.173* 2009, 2010, 2011

Slovenia 0.145* 2009, 2010, 2012 0.207* 2010, 2011 0.236* 2009, 2010

Panel 0.137* 0.225* 0.185*

Source: Authors’ own elaboration based on the results of PANKPSS unit root test
Notes: * it is stationary at 5% significance level.
Critical values were generated with 1000 simulations.

Table 4. Results of Basher and Westerlund (2009) Cointegration Test

Model Test Statistic p-value

Exclusion of structural breaks in the constant term and trend 1.472 0.016

Consideration of structural breaks in the constant term and trend 32.983 0.194

Source: Authors’ own elaboration based on the results of Basher and Westerlund (2009) panel cointegration test

Table 5. Estimation of Cointegrating Coefficients

Variables Coefficient p-value

DGFDI 0.1891* 0.013*

DBFDI 0.1374* 0.005*

Source: Authors’ own elaboration based on the results of AMG estimation

Table 6. Results of Dumitrescu and Hurlin (2012) Panel Causality Test

Lags: 2

Null Hypothesis W-Stat. Zbar-Stat. p-value

DGRW ↛ DGFDI 2.9854 0.36342 0.1375

DGFDI ↛ DGRW 6.4858 7.9535 0.0064

DGRW ↛ DBFDI 3.0531 0.89342 0.2375

DBFDI ↛ DGRW 7.6343 4.7731 0.0274

Source: Authors’ own elaboration based on the results of Dumitrescu and Hurlin (2012) panel causality test

Dumitrescu and Hurlin (2012) panel causality test

The causal relationship among greenfield investments, 
brownfield investments, and the economic growth was in-
vestigated with the causality test of Dumitrescu and Hurlin 

(2012), which takes notice of the heterogeneity (the results 
are displayed in Table 6). 

The null hypothesis, “there is no causality relationship” for 
the causality interaction between both DGFDI and DGRW 

Yilmaz Bayar: Greenfield and Brownfield Investments and Economic Growth:  
Evidence from Central and Eastern European Union Countries
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and DBFDI and DGRW, was rejected, because the p-values 
were found to be lower than 5%. Thus the test results 
revealed a one-way causality from greenfield and brownfield 
investments to the economic growth. In other words, green-
field and brownfield investments had significant impact on 
the economic growth in the short term.

Conclusion

FDI inflows have potential to positively influence economic 
growth by way of making contributions to the capital ac-
cumulation or through knowledge and technological spill-
overs. Furthermore, FDI inflows can indirectly affect the 
economic growth through enhancing financial development. 
But FDI-growth interaction can differ depending on type 
of FDI inflows. On the one hand, greenfield investments 
can contribute to the capital accumulation and productivity 
with forming new facilities, while brownfield investments, 
including M&As, can positively influence economic growth 
by means of new knowledge and technology transfer. 

This study researched the influence of foreign direct in-
vestment inflows in terms of greenfield and brownfield 
investments on economic growth in Central and Eastern 
European Union countries during the 2003–2015 period, 
via employing the Basher and Westerlund (2009) cointegra-
tion test and Dumitrescu and Hurlin (2012) causality tests, 
because Central and Eastern European Union countries have 

attracted a significant amount of foreign direct investment 
flows after transition, especially as of the mid-1990s. The 
results of the econometric analysis revealed that both green-
field and brownfield investments made a positive contri-
bution to economic growth, but the influence of greenfield 
investments was found to be relatively higher. Furthermore, 
the results of causality analysis revealed a one-way causali-
ty from greenfield and brownfield investments to economic 
growth.

Our findings support the theoretical considerations, which 
suggest both greenfield and brownfield investments posi-
tively influence economic growth by raising the accumula-
tion of capital, productivity, and transfer of knowledge and 
technology. However, future studies can be conducted to 
see that through which channels greenfield and brownfield 
investments affect economic growth. Finally, policymakers 
should consider the positive effects of greenfield and brown-
field investments on economic growth and take economic 
and institutional measures to attract especially greenfield 
investments.
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Greenfield in brownfield tuje neposredne naložbe 
in gospodarska rast: izsledki iz srednje- in 
vzhodnoevropskih držav članic Evropske unije

Izvleček

Tokovi globalnih greenfield in brownfield tujih neposrednih naložb so se v zadnjih treh desetletjih zaradi pospešene 
globalizacije povečali. Znatna povečanja tokov tujih neposrednih naložb imajo veliko možnih vplivov na narodna gospodarstva. 
V študiji z uporabo analize panelnih podatkov raziskujemo medsebojne učinke greenfield in brownfield (spojitev in pripojitev) 
naložb in gospodarske rasti v srednje- in vzhodnoevropskih državah članicah Evropske unije v obdobju 2003–2015. Izsledki 
kažejo, da imajo tako greenfield kot tudi brownfield tuje neposredne naložbe pozitiven vpliv na gospodarsko rast, pri čemer 
je vpliv greenfield naložb relativno večji. Nadalje, ugotovljen je bil enosmerni vpliv tako greenfield kot tudi brownfield 
naložb na gospodarsko rast.

Ključne besede: greenfield tuje neposredne naložbe, brownfield naložbe, gospodarska rast, analiza panelnih podatkov, 
srednje- in vzhodnoevropske države članice Evropske unije


