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 Abstract: The issue of security and safety i s a fundamental condition for 
stable economic trends. Military expenditure can be a very powerful tool 
for a rapid economic growth. The paper examines the long-run relationship 
between military expenditure and economic growth in the selected Balkan 
countries, such as Albania, Bosnia and Herzegovina, Croatia, Montenegro, 
North Macedonia, Serbia and Slovenia for the period 2004-2018. The 
analysis implies a panel unit root test, a panel cointegration test, as well 
as a panel Granger causality test. The results have identified a long-run 
relationship between military expenditure and economic growth in the 
Balkan countries based on panel data analysis. Also, empirical findings 
have confirmed that shock experience in one of the countries’ military 
expenditure and economic growth have effect on other countries. Finally, 
the results have determined unidirectional causality from military 
expenditure to economic growth in these countries and not vice versa. 
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1. Introduction 

Economic growth and security represent two pressing issues for many developing 
countries (Azam and Feng, 2015), as well as for the less developed ones. Petrov 
and Trivić (2018) indicate that the standard way to estimate economic success is by 
measuring economic growth. Loganathan et al. (2018) emphasized that country 
needs a remarkable fiscal policy to overcome unstable economic scenario and 
sustain development. Barros (2002) emphasize that the Balkans is the most 
religiously and ethnically non-homogenous region in which ethnic conflicts and 
wars have often dominated the region’s agenda. Malizard (2016) argues that 
military expenditure are related to security needs and budgetary limits. It implies 
that an increase in perceived threats should lead to a rise in military expenditure 
whereas unfavorable economic situations could have negative impact on military 
outlays. Daddi et al. (2016) determined military sector as a sector that enables a 
variety of public infrastructures as a communication and transportation networks. 
Utrero-González et al. (2017) highlight that military spending is necessary for 
providing security. Military expenditure represents a country’s outlays in order to 
buy the equipments used for the production of military potency and capacity 
(Kollias and Paleologou, 2019).  

Analyzing database of 109 non-high-income economies for the period 1998-
2014, D’Aggostino et al. (2019) found that military expenditure is an essential 
weapon for economic growth. Acikgoz and Cinar (2017) notice that some of the 
economists argue that higher expenditures damage economic growth by 
transferring resources from more productive sectors to government that uses them 
less efficiently. 

This research contributes to the empirical literature in a number of important 
ways. First, we examine the nexus between military expenditure and economic 
growth in the selected Balkan countries, where, to our knowledge, this is the first 
research that estimates these components in the economies of Albania, Bosnia and 
Herzegovina, Croatia, Montenegro, North Macedonia, Serbia and Slovenia. 
Second, this research is necessary to identify the economic effects of military 
expenditure in these countries, because today we can notice that the Balkan 
countries are increasingly investing in the military sector. The need for this 
research is manifested in providing information support and guidance to 
governments in the Balkan countries about the relationship between military 
expenditure and economic growth. This region is often a confidential area where 
conflicts were presented. The structure of this research is as follows: after the 
introduction, there is a theoretical background presented about the nexus between 
military expenditure and economic growth in the world, where the previous 
empirical studies examined their relationship. The largest segment of this research 
covers empirical analysis which consist of descriptive statistics, panel unit root 
tests, as well as panel cointegration analysis of military expenditure and economic 
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growth in the selected Balkan countries: Albania, Bosnia and Herzegovina, 
Croatia, Montenegro, North Macedonia, Serbia and Slovenia. The last segment 
includes summarizes and conclusion about cointegration between these 
components in THE observed countries for the period 2004-2018.  

2. Literature review 

The effect of military expenditure on the economic growth is a controversial area 
of research among economists, and there is no uniform conclusion about their 
effect on the economy (Alptekin and Levine, 2012). The discussion in the 
empirical papers on the economic impact of military spending started with the 
Benoit (1978). There are many papers which have examined nexus between 
military expenditure and economic growth in the world (Dune and Uye, 2008; 
Malizard, 2010; Alptekin and Levine, 2012; Hou and Chen, 2013; Tiwari and 
Shahbaz, 2013; Furuoka et al. 2014; Dimitraki and Menla-Ali, 2015; Compton and 
Paterson, 2015; Pan et al. 2015; Manamperi, 2016; Cevik and Ricco, 2017; Phiri, 
2017; Markowski et al. 2017; Smith, 2017; Emmanouilidis and Karpetis, 2018; 
Biscione and Caruso, 2019; Dimitraki and Win, 2020).  
 

Dunne and Uye (2008) analyzed 102 empirical papers that have evaluated the 
nexus between military expenditure and economic growth and their findings 
confirmed that a positive relationship is identified in 19% of the observed studies. 
Furthermore, a negative relationship is determined in 39%, while 42% of the 
studies found an unclear nexus between military expenditure and economic growth. 
Malizard (2010) investigated a causal relationship between military expenditure 
and economic growth in France for the period 1960-2008 and the empirical results 
showed bidirectional causality between the observed variables. Farzanegan (2012) 
analyzed military expenditure and economic growth in Iran for the period 1959-
2007 and his research found a positive and significant relationship between these 
variables. The results of Granger causality test reflect that there is a unidirectional 
causality from military expenditure to economic growth in Iran.  

The empirical study of Dune and Tian (2013) identified a negative effect of 
military expenditure on economic growth. Tiwari and Shahbaz (2013) estimated 
the impact of defence spending on economic growth in India for the period 1971-
2010 and their findings manifested bidirectional causal relationship between these 
variables in India. Hou and Chen (2013) researched the impact of military 
expenditure on economic growth in thirty-five developing economies from 1975 to 
2019. By using GMM system estimators, their findings indicated a negative and 
significant impact on economic growth in the observed countries. Furuoka et al. 
(2014) estimated the nexus between military expenditure and economic growth in 
China for the period 1989-2011. Their findings showed that there was a long-run 
nexus between military expenditure and economic growth.  
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Likewise, Granger causality test reflected a unidirectional causality from 
economic growth to military expenditure. Yildrim and Öcal (2014) investigated the 
effect of military expenditure on economic growth for 128 countries from 2000 to 
2010, where their findings showed that military expenditure had a positive and 
significant effect on economic growth. Dimitraki and Menla-Ali (2015) revealed 
positive nexus between military expenditure and economic growth in China from 
1950 to 2011. Pan et al. (2015) investigated the relationship between per capita 
military spending and economic growth in 10 Middle Eastern countries for the 
period 1988-2010. The results of their study showed that there was a causality 
running from per capita military spending to economic growth only in Turkey and 
Israel. Also, there was an unidirectional causality running from economic growth 
to military spending for Egypt, Kuwait, Lebanon, Israel and Syria for the observed 
period. Manamperi (2016) confirmed significant and negative impact on economic 
growth for Turkey. On the other hand, this research showed that there was no 
significant effect of military expenditure on economic growth in Greece. 
Nikolaidou (2016) determined no significant effect of military expenditure on 
economic growth in Greece, Portugal and Spain from 1960 to 2014.  

Churchill and Yew (2017) examined the relationship between military 
expenditure and economic growth and their study found that growth-retarding 
effects of military expenditure was more pronounced in less developed countries. 
Kollias et al. (2017) analyzed military expenditure and economic growth in thirteen 
Latin American economies from 1961 to 2014. Their findings showed that 
empirical results were not uniformed for the observed countries which implied that 
unidirectional, bidirectional, as well as non-causality between variables were 
established. Phiri (2017) analyzed the nexus between military spending and 
economic growth in South Africa from 1988 to 2015. Empirical findings identified 
a non-linear relationship between these variables and suggested that the current 
level of military spending was too high in South Africa at the time. He suggested 
that military expenditure need to be transferred towards more productive 
expenditure that had not military character in order to improve economic growth.  

Yolcu Karadam et al. (2017) examined the effect of military expenditure on 
economic growth in Middle East countries and Turkey for the period 1988-2012 
and their results showed that the impact of military expenditure on economic 
growth was nonlinear. The empirical study of Emmanoulidis and Karpetis (2018) 
analyzed nexus between military expenditure and economic growth in the United 
States economy for the period 1961-2016. Their findings showed a short-run 
relation running from military expenditure to economic growth. Dunne and Smith 
(2019) noticed that relationship between the output and military expenditure was 
likely to be negative if the system was affected by strategic shocks. On the other 
hand, if the system was driven by economic shocks, the observed correlation would 
have a positive character. 
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Biscione and Caruso (2019) analyzed military expenditure in transition 
countries over the period 1990-2015 and highlighted that military expenditure 
could have a detrimental effect on the national economy. Khalid and Habimana 
(2019) analyzed military spending and economic growth in Turkey for the period 
1961-2014. Their results showed that military spending had a significant negative 
impact on GDPpc growth at business cycles of 16 years and longer. Also, causality 
test reflects that growth responded to changes in military spending at business 
cycles of 8 years and above. Saba and Ngepah (2019) investigated the relationship 
between military expenditure and economic growth in 35 African countries for the 
period 1990-2015. Their results of GMM showed that military expenditure had a 
negative impact on economic growth in Africa. D’Agostino et al. (2020) examined 
the impact of military spending on economic growth for 63 economies from 1980 
to 2014. The findings revealed that military spending had a negative and significant 
effect in the long-run. Dimitraki and Win (2020) analyzed the causality between 
military expenditure and economic growth in Jordan for the period 1970-2015. The 
results of their empirical studies confirmed a positive short-run, as well as, a long-
run relationship between these variables in Jordan for the observed period.  

3. Materials and methods 

To undertake the empirical analysis, the present research used recent data available 
for seven Balkan countries: Albania, Bosnia and Herzegovina, Croatia, 
Montenegro, North Macedonia, Serbia and Slovenia for the period 2004-2018. The 
empirical analysis measures military expenditure as a percentage share in gross 
domestic product and economic growth measured by gross domestic product rate. 
The data is obtained from World Bank and International Monetary Fund and 
implies data series for the period 2004-2018.  

The panel unit root test is one of the most essential tests in econometric 
procedure in order to determine the integration of each variable. This analysis 
includes LLC test that supposes that there is a regular unit root process across the 
cross-sections. Panel unit root tests such as IPS, ADF and PP test assume that there 
are individual unit root processes across the cross-sections (Adhikari, Chen, 2012). 
The panel cointergation test is often used to identify the existence of the long-run 
equilibrium relationship between two or more variables. The long-run causality 
mplies that the variables move together over time. If the series had a panel unit 
root, then we apply panel cointegration analysis. The panel cointegration test 
enables for cross-sectional interdependence with both different individual effects 
and deterministic trends to be determined as:  

lnYit = αit δit  βilnEit εit 

εit=ρitεit-1 + uit                                                    (1) 
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where i = 1,……N reflects the panel member, t = 1,……T refers to the time period, 
Y reflects the GDP, TET reflects the total environmental taxes and βi reflects the 
slope coefficient. The parameters αit and δi let for possibility of country-specific 
effects and deterministic trend effects, where εit manifests the evaluated residual 
deviations from the long-run nexus (Adhikari, Chen, 2012). 

The present research uses Granger causality test to identify the direction of the 
causality nexus between military expenditure and economic growth. These 
variables for the selected Balkan countries were used in Granger causality test: 
LGDPrate as logarithm value of gross domestic product growth rate and LME as 
logarithm value of military expenditure. 

                                      

                                  (2) 

Granger causality implies that, if for each unit we are able to estimate y by 
using all available data other than those data used in estimating x, we say that x is 
causing y. By adjusting the data of deterministic elements, such as trend and 
seasonal mobility, it is required to understand that such conversions cannot be 
detrimental to the causality structure for taking the logarithms, as well as the 
differences of the first degree in order to enable for the covariance stationary 
(Yilgör et al. 2012). 

5. Empirical results 

This part includes the analysis trend of gross domestic product rate and military 
expenditure in the selected Balkan countries (Albania, Bosnia and Herzegovina, 
Croatia, Montenegro, North Macedonia, Serbia and Slovenia) for the period 2004 
to 2018. After that, the empirical study implies the panel unit root tests, as well as 
the panel cointegration tests and Granger causality test between the military 
expenditure and economic growth. 
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Figure 1. GDP rate and military expenditure in the Balkan countries 
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Source: Authors' calculation 
 

Figure 1 presents GDP rate and military expenditure trends in the Balkan 
countries for the period 2004-2018. It can be seen that the selected countries had 
stable and higher growth until 2009, when the financial crisis escalated and also 
caused the slowdown of these economies. Domazet et al. (2018) notice that ten 
years after the outbreak of the world economic crisis, the effects are still noticeable 
here. For example, Slovenia recorded the highest negative GDP rate of 7.36%, 
Montenegro -5.8%, Serbia -2.72%, Bosnia and Herzegovina -0.82%, North 
Macedonia -0.36%. On the other side, Albania also had smaller GDP rate, but still 
positive growth of 3.37% in 2009. The maximum GDP rate is identified in Serbia 
in 2005 when GDP rate was 10.15%. On the contrary, the smallest GDP rate is 
determined in Slovenia in 2009 when GDP rate was -7.54%. In the last year, 
Albania, Montenegro, Serbia and Slovenia had GDP rate above 4%, while other 
countries had growth around 2-3% which is an encouraging fact for the economic 
development in this region. Analyzing the military expenditure share in GDP, we 
can see that their share is decreased in GDP in all countries from 2004 to 2018. For 
example, the percentage share of military expenditure declined above 1% GDP in 
Montenegro, North Macedonia and Serbia. Likewise, the percentage share of 
military expenditure in Bosnia and Herzegovina decreased by 0.08 for the observed 
period, which is similar to trends in Albania and Croatia.    
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Table 1. Descriptive statistics 

Country Mean Std. Dev. Max Min 

GDP rate 

Albania 3.84 1.91 7.5 1.01 

Bosnia and Herzegovina 2.96 2.34 6.25 -0.82 

Croatia 1.31 3.35 5.28 -7.29 

Montenegro 3.32 3.63 8.6 -5.8 

North Macedonia 3.17 2.08 6.47 -0.46 

Serbia 3.23 3.66 10.15 -2.73 

Slovenia 2.16 3.65 6.98 -7.54 

Military expenditure 

Albania 1.43 0.25 1.98 1.1 

Bosnia and Herzegovina 1.17 0.18 1.54 0.91 

Croatia 1.64 0.15 1.84 1.36 

Montenegro 1.81 0.44 2.72 1.36 

North Macedonia 1.44 0.46 2.38 0.94 

Serbia 2.19 0.28 2.97 1.85 

Slovenia 1.26 0.25 1.61 0.93 

Source: Authors' calculation 

Table 1 shows a descriptive statistics of GDP rate and military expenditure in 
the Balkan countries (Albania, Bosnia and Herzegovina, Croatia, Montenegro, 
North Macedonia, Serbia and Slovenia) for the period 2004-2018. The average 
GDP rate was 2.85%, where Albania had the highest average GDP rate of 3.84% 
during observed period. Similarly, Montenegro, North Macedonia and Serbia had 
GDP rate above 3%, while Bosnia and Herzegovina had GDP rate of 2.96%. On 
the other hand, Croatia had the smallest GDP rate of 1.31% which is far less than 
other analyzed countries. It can be seen that only Croatia and Slovenia had mean 
GDP growth rate below the average level for the observed period. Looking at the 
military expenditure, the average share is 1.56% of GDP in the Balkan countries, 
where Serbia had the highest share of 2.19% of GDP. As one can notice, other 
countries had mean percentage share below 2% of GDP, where Bosnia and 
Herzegovina had the smallest share of military expenditure (1.17% of GDP).  
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Table 2. Panel unit root tests  

H0: Panels containing unit roots 

Ha: Panels are stationary 

Panel unit root 
tests 

Cross-sections ∆ GDP rate ∆ ME 

Intercept 

LLC  7 -10.65*** -8.86*** 

IPS   7 -7.78*** -6.43*** 

ADF 7 73.49*** 60.83*** 

PP 7 107.36*** 72.76*** 

Intercept and trend 

LLC 7 -8.08*** -7.22*** 

IPS 7 -5.16*** -4.81*** 

ADF 7 50.10*** 45.71*** 

PP 7 102.49*** 71.94*** 

Source: Authors' calculation 

The results of these tests show that the selected variables are stationary at the 
first difference. It means that null hypothesis can be rejected at the 1% level of 
significance when applying each variable at the first difference and we can confirm 
that these variables are integrated of order one process or I (1). 

Table 3. Cross sectional dependence tests 

Variable GDP rate ME 

Breusch-Pagan LM 171.34*** 156.33*** 

Pesaran scaled LM 23.19*** 20.88*** 

Bias-corrected scaled LM 22.94*** 20.63*** 

Pesaran CD 12.95*** 12.21*** 

Source: Authors' calculation 

The results based on Table 3 show the existence of cross-sectional dependence 
in the series and cointegration equation which implies that shock experience in one 
of the countries’ military expenditure and economic growth has an effect on other 
countries. GDP rate and ME are highly statistically significant for these tests given 
in Table 3 and it means that there is horizontal cross-section relationship 
concerning these variables. 
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Table 4. Pedroni cointegration test 

Cointegration 

GDPrate – ME ME – GDPrate 

Intercept 
Intercept & 

trend 
Intercept 

Intercept & 
trend 

Within-Dimension 

Panel v-statistic -1.37 -3.43 -0.06 -1.99 

Panel rho-statistic -4.63*** -1.82** -3.04*** -1.67* 

Panel PP-statistic -12.98*** -26.48** -5.32*** -6.61*** 

Panel ADF-
statistic 

-6.49*** -8.66** -3.67*** -4.58*** 

Between-Dimension 

Group rho-statistic -2.33*** -0.16 -1.58*** -0.18 

Group PP-statistic -12.55** -23.03*** -8.13*** -8.52*** 

Group ADF-
statistic 

-5.02*** -6.84*** -5.05*** -5.19*** 

Source: Authors' calculation 

Table 4 shows that Panel rho, Panel PP and Panel ADF are statistically 
significant at 5%, while Panel V is found not to be significant. From the aspect of 
the group statistics, Group PP and Group ADF are statistically significant at 1%. 
Empirical findings manifests that there is a long-term nexus between military 
expenses and economic growth in the observed countries. 

Table 5. Unrestricted Cointegration Rank Test (Trace and Maximum Eigenvalue) 

Hypothesized  Fisher stat.* Fisher stat.* 

No. of CE (s) 
From Trace 

test 
Prob. 

From Max-
Eigen test 

Prob. 

None 84.91 0.0000 63.28 0.0000 

At most 1 55.11 0.0000 55.11 0.0000 

Source: Authors' calculation 

The results of the Fisher cointegration test are given in Table 5 and it can be 
noticed that there is long-run nexus between military expenditure and economic 
growth in the Balkan countries, where variables are specified by the cointegration 
vector 1. 
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Table 6. Individual cross-section results 

Cross-Section 
Trace Test 
Statistics 

Prob. 
Max-Eigen 

Test Statistics 
Prob. 

Hypothesis of no cointegration 

Albania 27.97 0.0004 24.70 0.0008 

Bosnia and Herzegovina 13.34 0.1029 10.86 0.1614 

Croatia 18.23 0.0189 11.39 0.1357 

Montenegro 25.46 0.0012 20.57 0.0044 

North Macedonia 26.18 0.0009 17.25 0.0163 

Serbia 37.28 0.0000 29.66 0.0001 

Slovenia 15.72 0.0462 11.23 0.1432 

Hypothesis of at most 1 cointegration relationship 

Albania 3.27 0.0704 3.27 0.0704 

Bosnia and Herzegovina 2.48 0.1152 2.48 0.1152 

Croatia 6.83 0.0089 6.83 0.0089 

Montenegro 4.89 0.0271 4.89 0.0271 

North Macedonia 8.92 0.0028 8.92 0.0028 

Serbia 7.62 0.0058 7.62 0.0058 

Slovenia 4.49 0.0340 4.49 0.0340 

Source: Authors' calculation 

After presenting the results of the panel cointegration tests, Table 6 shows the 
potential long-run nexus between military expenditure and economic growth by the 
analyzed countries. It can see that there is a long-run relationship between these 
variables in Albania, Montenegro, North Macedonia and Serbia at 5% significance 
level. 

Table. 7. Panel Granger causality test 

Direction F-stat. Prob. 

LGDPrate → LME 0.6294 0.5290 

LME → LGDPrate 2.2633 0.0236 

Source: Authors' calculation 

Table 7 shows the causality between military expenditure and economic growth 
in the Balkan countries from 2004-2018. The empirical results show an 
unidirectional causal relation running from military expenditure to economic 
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growth at 5% significance level. It implies that when the military expenditure as a 
percentage share in GDP increases in the Balkan countries, the economic growth of 
these countries will increase.  

5. Conclusion 

Although there is a number of empirical papers on the nexus between military 
expenditure and economic growth in the world, no studies have analyzed yet the 
Balkans and the countries that have been members of the Socialist Federal 
Republic of Yugoslavia in terms of this relationship. This research has estimated 
the relationship between military expenditure and economic growth in the selected 
Balkan countries of Albania, Bosnia and Herzegovina, Croatia, Montenegro, North 
Macedonia, Serbia and Slovenia for the period 2004-2018. The aim of this research 
is to evaluate the long-run nexus between selected variables based on the panel 
data analysis. The analysis covers the panel unit root test, the panel cointegration 
test, as well as, the panel causality between the military expenditure and economic 
growth in the observed states. The results reveal a long-run cointegrated 
relationship between the military expenditure and economic growth in the selected 
countries. Likewise, there is a significant relation running from military 
expenditure to economic growth, measured by gross domestic product rate. The 
empirical results have shown that there is a long-run nexus between the military 
expenditure and economic growth in Albania, Montenegro, North Macedonia and 
Serbia at 5% significance level. On the other hand, there is no long-run relationship 
between these variables in Bosnia and Herzegovina and Slovenia. Finally, the 
results of causality test show that there is an unidirectional causal relation running 
from military expenditure to economic growth and not vice versa. The study has 
provided better understanding of the relationship between military the expenditure 
and economic growth in the selected countries and has given a certain guidance to 
policy makers in these countries about the importance of military expenditure for 
economic growth. 
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PANEL KOINTEGRACIONA ANALIZA VOJNIH RASHODA I 
EKONOMSKOG RASTA U ODABRANIM ZEMLJAMA BALKANA  

Apstrakt: Pitanje bezbednosti i sigurnosti predstavlja fundamentalni uslov za 
stabilna ekonomska kretanja. Vojni rashodi mogu biti vrlo moćno sredstvo za 
brzi ekonomski rast. Ovaj rad ispituje dugoročnu vezu između vojnih rashoda i 
ekonomskog rasta u odabranim zemljama Balkana kao što su: Albanija, Bosna 
i Hercegovina, Hrvatska, Crna Gora, Severna Makedonija, Srbija i Slovenija za 
period 2004-2018. godine. Analiza uključuje panel testove jediničnog korena, 
panel kointegracioni test, kao i panel test kauzalnosti. Rezultati su 
identifikovali dugoročnu vezu između vojnih rashoda i ekonomskog rasta u 
balkanskim zemljama na osnovu panel analize podataka. Takođe, empirijski 
nalazi su potvrdili da iskustvo šokova kod vojnih rashoda i ekonomskog rasta u 
jednoj od zemalja utiče na druge posmatrane zemlje. Rezultati su utvrdili 
jednosmernu kauzalnost od vojnih rashoda ka ekonomskom rastu u ovim 
zemljama, ali ne i obrnuto. 

Ključne reči: vojni rashodi, ekonomski rast, balkanske zemlje, panel 
kointegraciona analiza. 
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