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Abstract 

Most of the empirical studies about capital structure tend to focus either on overall developed markets or on emerging countries. This paper 
aims to analyze the determinants of the capital structure of the companies in the Western Balkans (WBs) using a panel of 30 non-
financial firms listed in Zagreb Stock Exchange, Belgrade Stock Exchange, and Macedonian Stock Exchange over the period of 2012–
2017. The leverage ratio is modeled as a function of firm-specific characteristics. The study shows that firms in the WBs tend to rely more 
on short-term debt rather than long-term debt. There is a significant negative impact of liquidity, profitability and tax on both leverage 
level and short-term debt ratio. The long-term debt ratio is significantly positively affected by the growth opportunities of these companies 
and by its past level. theory. The results obtained from this empirical research indicate that companies in the WBs follow the pecking 
order. These findings appear to be similar to the results of previous studies of this nature done about emerging and transitional economies. 
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1. Introduction 
Even though there is extensive literature about the usage of leverage among companies, in transitional economies the 
optimal capital structure decision continues to be an unsolved puzzle. The considerations upon the capital structure 
have gained remarkable interest since 1950s. The research focused on finding an optimum debt – equity ratio in 
order to minimize the capital cost and to maximize the companies’ value. Modigliani and Miller (1963) paper about 
capital structure irrelevance of the capital structure decisions on companies’ value made a significant contribution to 
this field of research. The theory was developed under the premise of a perfect capital market, but the review of this 
assumption and the recognition of market imperfections led to varies conclusions that emphasize the importance of 
the capital structure. Several other studies can be listed as: the trade-off theory (Modigliani & Miller, 1963; Kraus & 
Litzenberger, 1973; Bradley, Jarrell, & Kim, 1984), the agency cost theory (Jensen & Meckling, 1976; Jensen, 1986), 
and the pecking order theory (Myers, 1984; Myers & Majluf, 1984). 
 
This paper aims to contribute to the literature on the changing aspects of the capital structure decisions for 
transitional economies, by analysing the relationship between leverage, profitability, liquidity, risk, and a set of 
explanatory variables. Following, the study of Akman at al. (2015) we used capital structure indicators such as: 
growth opportunities, market to book value, assets tangibility, the ratio of tax to earnings before tax, and liquidity 
ratio.  
 
The ability of explaining the capital structure decisions through financial theories has evolved, like in the case of 
countries that has passed through a long transitional period, such as Eastern European countries. The WBs’ 
economies are considered economies in transition since they opened up to the global market after 1990s. All the 
countries of this region decentralized and changed towards a market oriented economic model. The banking system 
is still considered as a factor of great importance in the financial system (IMF, 2015). This study aims to determine 
the appropriate theoretical capital structure model for transitional economies. The paper examines the capital 
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structure of the selected large listed companies in Serbia, Croatia, and the Republic of North Macedonia, from 2012 
to 2017. The research questions of this paper can be listed as follows: 
 

 What are the main determinants of firms’ leverage in general and in short and long-terms for the listed 
companies in the WBs stock exchanges?  

 Is the prevailing literature able to explain the capital structure of the WBs’ companies? Is there any 
noteworthy change in the leverage decision determinants?  

 Are the driving forces of the corporate financing decisions based on firm or country specific parameters? 
 
The second section presents a theoretical review about capital structure. The third section presents the data used and 
explains the econometric methodology. The fourth section discusses the empirical results and presents a cross-
country analysis. The last section concludes the study. 
 
 

2. Theoretical Review and Findings About Capital Structure 
Most of the research related to the capital structure have focused on the well-known paper of Modigliani and Miller 
(1958). Over the last six decades, this enabled the emergence of various theories, regarding capital structure, such as 
trade-off, pecking order, agency costs, signalling and market timing theory. In the first proposition of Modigliani and 
Miller (1958), the value of a company is independent of the way it chooses to finance its operations. Later, on 1963, 
Modigliani and Miller (hereafter MM) explained how debt becomes beneficial for companies, if taxation is taken into 
account. The authors claim that, the tax deductions encourage the leverage usage.  
 
The static trade-off theory of capital structure foresees that firms aim to approach a target debt to equity ratio 
(Myers, 1984). According to this theory, there is an optimal capital structure that maximizes the firm's value, while 
balancing the taxes, agency and bankruptcy costs with the benefits of an additional debt unit. Thus, a firm’s target 
leverage can be determined by the trade-off between the cost of financial distress and the interest tax shields of debt 
(Chakraborty, 2010). The pecking order theory explains that new investments, follow a hierarchal process of 
financing. This theory assumes that firms prefer internal financing more than external funds. When internal cash-
flows are not sufficient to finance the activity, firms will borrow, rather than issue equity. This defined pecking order 
send a signal to the public about the companies’ performance. It seems difficult to define an optimal leverage level 
by using pecking order theory (Bauer, 2004). Agency costs are incurred from asymmetric information and conflict of 
interest between the principal and the agent. As Jensen and Meckling (1976) mention, there are three common types 
of agency costs: the monitoring costs, the bonding costs, and the residual losses. 
 
Based on Kumar et al. (2017), most of the capital structure literature, focuses on developed economies and it results 
to be a limited knowledge on emerging markets. Since the capital markets of transitional economies are relatively less 
efficient and incomplete than those of developed countries, studies on these economies’ markets have become 
attractive. Different studies show that companies’ specific determinants of capital structure vary largely and are 
mainly focused on growth, profitability, liquidity, risk, tangibility, non-debt tax shield (NDTS), size, and age. The 
relationship between these variables turns out to vary among studies.  
 
Knowledge about decisions made regarding the capital structure usually originates from the empirical data of 
developed economies. Empirical studies about leverage and capital structure determinants present conflicting results. 
Agency cost and static trade off theory generally shows a positive relationship between size and leverage. Rajan and 
Zingales (1995) explain this relationship by increased transparency and less exposure to the negative aspects of 
asymmetric information. When firms have growth opportunities, in consistency with the pecking order theory, 
external financing seems to be more preferred (Booth et al. (2001; Rajan & Zingales, 1995). However, in some 
empiric evidences about transition economies, Chakraborty (2010) reports a negative effect on the total debt ratio. 
Theoretically the asset structure of companies with a high level of tangibility tend to have a higher leverage. 
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However, Chang et al. (2009) claims that there is a negative relation between tangibility and leverage. Based on recent 
studies the effect of risk on the capital structure contradicts previous theories. Chang et al. (2009) report a positive 
relation between risk and leverage. 
 
 

3. Data and Methodology 
3.1.  Data 

The dataset used in this study includes the determinants of the capital structure of the companies in the Western 
Balkans (WBs) based on a panel of 30 non-financial firms. The panel data set contains 3 countries: Croatia1, Serbia 
and the Republic of North Macedonia, each of which includes 10 companies listed respectively in Zagreb Stock 
Exchange (ZSE), Belgrade Stock Exchange (BELEX), and the Macedonian Stock Exchange (MSE) and each with 6 
observations measured at annual intervals, over the period of 2012-2017. Consequently, the total number of 
observations in the panel data is 180. Companies operating in the financial sector has not been included. The data 
has been obtained mainly from Stockopedia, ZSE, BELEX, MSE and SEINET2 database, and also from the annual 
reports found on the official sites of the companies. STATA 12 has been used to analyse the data. This is a two-way 
balanced panel model. 
 

Table 1. The Dependent and Independent Variables’ Explanation 

Dependent Variables Definition Symbol 

Leverage Debt-to-Assets Ratio = Total Debt/Total Assets LEV 

Short-term Debt to Assets Short-Term Debt-to-Assets Ratio = Total Debt / Total Assets STDTA 

Long-term Debt to Assets Long-Term Debt-to-Assets Ratio = Total Debt / Total Assets LTDTA 

   Independent Variables Definition Symbol 

Company Size LN (Total Assets) SIZE 

Growth Opportunities (A) % change of Total Assets, per year GRA 

Growth Opportunities (S) % change of Sales, per year GRS 

Taxes  Taxes Payable / EBT TAX 

Non-debt tax shield  Depreciation / Total Assets  NDTS 

Tangibility Tangible Assets / Total Assets  TANG 

Profitability  EBT / Total Assets  PROF 

Business Risk  Interest Coverage Ratio = EBIT / Interest expenses RISK 

Asset Utilization  Costs of Goods Sold / Total Debt  CGTD  

Liquidity Current Assets / Short-Term Debt LIQD 

Dummy for Macedonia The effect of Macedonia over the 2 other countries DM 

Dummy for Serbia The effect of Serbia over the 2 other countries  DS 

Dummy for Croatia The effect of Croatia over the 2 other countries  DC 
 
Table 1 shows the dependent and independent variable definitions and explanations used in this study. In this study, 
following Akman et al. (2015), three leverage measures are used: total debts to assets; long-term debt to assets, and 

                                                           
1 Croatia has been included in the analysis since its experience before joining the EU is very relevant for the 

economic problems of the other WB countries. 
2
 System for Electronic Informations from Listed Companies 
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short-term debts to assets. Independent variables are: firm size, growth opportunities, taxes, tangibility, profitability, 
business risk, and liquidity. 
 

3.2. Methodology 
Panel data models evaluate the time effects, the unit-specific effects, or both, to deal with heterogeneity or individual 
effects that can be detected or not. Hausman specification test is one of the most appropriate tests used to determine 
which effect, fixed or random, is more consistent and significant in the panel data used. The null hypothesis states 
that the preferred model is random effects, whether according to the alternative one the model would be based on 
fixed effects (Greene, 2008). It basically tests whether the unique errors (ui) are significantly correlated with the 
regressors in the model, thus, in other words, the null hypothesis of Hausman test states that these unique errors are 
not correlated (Park, 2011). 
 
H0: Error term (ui) is uncorrelated with “xit”  
H1: Error term (ui) is correlated with “xit” 
 

Table 2. Results of Hausman Test 

Model Dependent Variable Chi2 (n) Prob. > chi2 
1 LEV 7.52 0.0233 
2 STDTA -16.33 n/a 
3 LTDTA -4.18 n/a 

 
The results of Hausman test have been displayed in Table 2. Based on these values, since the probability in Model 1 
is 0.0233 < 0.05, the null hypothesis is rejected, and as result the fixed effect model will provide a better estimation. 
Regarding the second and third models, since chi2 < 0 in both of them, they fail to meet the asymptotic assumptions 
of the Hausman test. This suggests that there is not enough information to reject the null hypotheses, and so as 
result the random effects model shall be used. 
 
In order to further examine our second and third model, the Hausman test for fixed effects model versus random 
effects model can also be cast as a test of the additional over-identifying restrictions that RE model imposes. The 
null hypotheses of this test (performed by xtoverid through STATA) stands that RE model is consistent 
(Wooldridge, 2002; Wooldridge, 2010; Arellano, 1993). 
 
H0: Random effects model is consistent 
H1: Fixed effects model is consistent 
 

Table 3. Results of the over-identifying restrictions test: fixed vs random effects 

Model Dependent Variable Chi2(n) P-value 

2 STDTA 24.253 0.0001 

3 LTDTA 3.085 0.5437 

 
Based on the results of Table 3, the p-value of Model 2 is small enough (p-value = 0.0001 < 0.05) to reject H0, and 
since the p-value of Model 3 is 0.5437 (> 0.05), in this case the evidence against RE is not rejectable. Thus, the 
second model is considered to be a fixed effects model, whereas the third model a random effect one. 
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We considered the following alternative models for the specification of the capital structure for each company, as a 
start point: 

• Model 1: LEV = f (SIZE, GRA, GRS, TAX, TANG, PROF, RISK, LIQD) 
• Model 2: STDTA = f (SIZE, GRA, GRS, TAX, TANG, PROF, RISK, LIQD) 
• Model 3: LTDTA = f (SIZE, GRA, GRS, TAX, TANG, PROF, RISK, LIQD)  

 
The test hypothesis is established as bellow:  
H0: There are no individual and time effects 
H1: There is autocorrelation 
 

Table 4. The Results of the Baltagi Wu LBI Tests 

Model Dependent Variable Durbin-Watson Baltagi-Wu LBI 
1 LEV 0.8106938 1.2759304 
2 STDTA 1.2102871 1.5632805 
3 LTDTA 1.2682174 1.6243993 

 
The Baltagi-Wu LBI statistic values and the Bhargava et al. (1982) Durbin-Watson statistic for zero first order serial 
correlation statistic values both reject the null hypothesis raised in relation to the above models (see Table 4). The 
rejection of the null hypothesis here indicates the need to correct the standard errors for serial correlation.  
 
Further, Wald test and Breusch and Pagan LM test for fixed and random effects models has been performed, 
respectively. The test hypothesis would be as following:  
 
H0: There is constant variance among cross section error terms 
H1: There is heteroscedasticity 
 

Table 5. The Results of the Wald Tests and Breusch and Pagan LM Test 

Model Dependent Variable Chi2 Probability 

 Wald Tests 

1 LEV 42354.12 0.0000 

2 STDTA 33543.25 0.0000 

 Breusch and Pagan LM Test 

3 LTDTA 277.45 0.0000 

 
Based on Table 5, since the p-value is smaller than 0.05 the results reject the null hypotheses and thus suggest that 
there is evidence of heteroscedasticity. Since the tests recognize the presence of heteroscedasticity and 
autocorrelation in all models, heteroscedasticity-robust standard errors are going to be used for the regression of 
fixed and random effects panel data, following Stock & Watson (2006), eliminating in this way the HAC problem 
(Fischer & Sousa-Poza, 2009; Nichols & Schaffer, 2007). 
 

4. Empirical Findings 
The results of robust standard error adjusted fixed (for the first and second models) and random effects (for the 
third model) panel regression are displayed in Table 6. F-statistics, chi-square statistics and other values demonstrate 
that the selected models are reliable. Even though, R-square values indicate a relatively low significance level of these 
models, at 26%, 16% and 17% for LEV, STDTA and LTDTA, respectively, suggesting the idea that short-term 
debts might depend more on macroeconomic factors.  
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Table 6. Results of Standard Error Adjusted Panel Regressions 

Note: *Significant at 1% level, **Significant at 5% level, ***Significant at 10% level 
 
Table 6 shows that liquidity has a significant negative relationship with the debt to equity ratio for each model. 
Profitability have a significant negative impact on short-term debts to equity and total debts to equity, and even the 
lagged one period of profitability has a significant negative effect on the leverage as a whole and in long-terms of the 
debt. Growth opportunities induce to an increasing of the leverage in terms of total debts, however this results 
insignificant in short and long terms. The three of the models indicate that the companies’ size, tangibility, asset 
utilization, and non-debt tax shield does not connect to leverage significantly.  
 
As Fan et. al. (2012) reports, profitability seems to have generally a negative impact on the leverage, with the 
exception of some developed countries like the USA, Canada, and Ireland. The lack of developed debt securities’ 
markets in transitional economies or the presence of operation costs in developed countries may be an explanation. 
In this connection, the pecking order theory apprises that companies with high profits prefer their own resources, 
whereas unprofitable companies depend on debts. Agency costs concerns may also explain the negative relationship 
among profitability and debt preferences, since debts might not be preferred in such circumstances. This is 
consistent with the fact that there is a dominance of small businesses and banks as primary financing resources in the 
Western Balkans. 
 
Based on the results there is not a significant relation between tangibility and leverage. The impact of liquidity on 
leverage is significant and negative, and has a higher influence in total and short-term debt ratios. Thus, companies 
with a high level of liquidity prefer short-term debts toward long-term debts. Growth opportunities expressed as a 
rate of change of the total assets, affect the leverage as a whole positively suggesting that the companies depend on 

 
Model 1 

(fixed-effects model) 

Model 2 
(fixed-effects model) 

Model 3 
(random-effects model) 

Robust Standard Error adjustment for 30 clusters in id (Robust) 
Number of observations 180 = (2012-2017) 

LEV STDTA LTDTA 

Variable Coef. 
Robust 
Std. Err. 

Prob. Coef. 
Robust 
Std. Err. 

Prob. Coef. 
Robust 
Std. Err. 

Prob. 

GRA       0.15399** 0. 0636 0.015 

PROF -0.3670* 0.0709 0.000 -0.3486** 0.1706 0.050    

TAX -0.0027*** 0.0016 0.102 -0.0043** 0.0020 0.039    

RISK 0.00002** 0.00001 0.014 0.00002* 0.0000 0.004    

LIQD -0.0118** 0.0045 0.013 -0.0106* 0.0032 0.002 -0.0006*** 0.0004 0.090 

LTDTA(-1)       0.8318* 0.0562 0.000 

PROF(-1) -0.3201* 0.0868 0.001    -0.2115* 0.0810 0.009 

TAX(-1)       -0.0015*** 0.0008 0.058 

DS       -0.0175*** 0.0111 0.117 

C 0.4891 0.0153 0.000 0.3311 0.0115 0.000 0.0322 0.0123 0.009 

R2 0.2617 0.1597 0.1665 
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the capital structure in the case of making a decision about new investments. In line with our findings, Akman et al. 
(2015) reports that in developed countries there is a negative relationship between growth opportunities and debt-to-
equity ratio, while in less developed countries this relationship turns out to be positive. We could not find significant 
relationship between company size and leverage. One reason may be the fact that the sample includes large-scale 
firms, which makes it more difficult to identify the size effect in the capital structure. Taxes have a slight downward 
impact on the overall leverage. In addition, taxes of a previous period tend to decrease the long-term debt ratio, 
supporting the tradeoff theory, under which the firms see taxes as an essential determinant of leverage. It is observed 
that the business risk variable considered as interest coverage rate has surprisingly a significant incremental effect on 
leverage. This result is in contrast to the theoretical expectations of pecking order and trade off theory stating that 
companies under financial distress circumstances decrease the leverage level, as they wish to avoid issuing equity. 
Regarding business risk, its impact should be seen both from the perspective of the firm and their creditors. Firms in 
possession of a considerable amount of collateral tend to increase their leverage level, independently of the afflictions 
debt financing may cause. On the other hand, as long as these firms own collateral, creditors will continue to be 
predisposed and give debts. Further, the lagged one period long-term debt ratio appears to have a positive significant 
effect on the long-term debt leverage.  
 
In addition to the firm specific factors used in this study, other factors such as the macroeconomic determinants can 
be effective in the formation of capital structure. Transitional economies have different capital market and 
institutional structures and the power of banking industry might limit the explaining power of the classical theories 
asserted for developed countries. In these countries, most of the debt is covered by long-term debts (Booth et al., 
2001). 
 

5. Conclusions 
This research explores the determinants of capital structure choices of thirty Western Balkans companies listed on 
the stock exchange markets of Macedonia, Serbia, and Croatia, for the period 2012-2017. The capital structure of the 
companies observed is financed by debts at an approximate rate of 42 percent. Transitional economies are facing 
many challenges such as the lack of investor protection rights, legal stability and the availability of financing sources. 
The high ratio of non-performing loans is the main issue of this region and has resulted in fewer loans, especially for 
the non-financial companies. The main financing method is through the banking system, as the other sectors such as 
insurance market, capital market and bond market are not fully developed.  
The results found in this study reveal that the capital structure determinants of companies placed in emerging and 
transitional economies and their behaviours seems to be similar. Namely, both total debt to equity and short-term 
debt to equity ratios, decrease with respect to profitability and liquidity, while the leverage measured by the long-term 
debt ratio increases significantly in relation with the possibilities of growth. In this way we notice that WB firms 
demonstrate reactions that support pecking order theory. However, we note that both the total debt to equity and 
short-term debt to equity ratios are affected positively by risk, albeit to a small extent, and negatively by taxes. This 
shows that these companies partially follow the statistic trade off theory. Our findings do not show any supporting 
evidence about the agency cost theory. 
 
Regarding the long-term debt rate, there is a negative impact from the lagged one period variables of profitability and 
taxes, meanwhile the firms with high long-term debt rates tend to increase even more this kind of leverage level. 
Another significant finding of this model is that Serbia causes the long-term debt ratio to decrease in the entire 
region. For the analysed period, Serbia has the lowest average rate of long-term debt to total asset among the three 
countries with an approximately rate of 10%. In conclusion, transitional economies require a unique theoretical 
approach to explain their capital structures. 
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