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Abstract 

This paper analyzes the determinants of firm profitability in energy-related sectors. The analysis 

is conducted on the sample of firm-level data from 2008 to 2017, for the seven ex-Yugoslavia 

countries (Bosnia and Herzegovina, Croatia, Kosovo, Macedonia, Montenegro, Serbia and 

Slovenia), of which two are member states of the European Union. The analysis considers standard 

firm profitability determinants such as company growth, liquidity, solvency and indebtedness, 

production factor productivities and their cost, including the cost of the materials used in the 

production, and finally, the indicator of export intensity. The paper tests whether there is a 

significant difference between the profitability determinants of the two subsamples, namely, the 

countries that are EU member states, compared to those that are not. The empirical analysis is 

conducted using the one-step difference GMM dynamic panel estimator and the sensitivity analysis 

using different methodological approaches as well as alternative measures of different indicators. 

The results suggest that company growth and liquidity do not significantly affect profitability. Debt 

plays a significant negative role, possibly more so in EU companies, but the results are not robust. 

Accumulation of physical capital is more important in the non-EU countries, while the same is 

true for labor in the EU companies of the sample. The role of material costs and export intensity 

depends on the accompanying measure of indebtedness used in the analysis. However, there is a 

possible positive effect of material cost, and a negative effect of export intensity in the EU 

compared to the non-EU companies. 
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Introduction 
 

What makes companies more profitable? This has been an interest of many disciplines in both 

economics as well as business. However, the empirical analyses of the energy sector mostly focus 

on the capital structure or some other measure of firm indebtedness as a main profitability 

determinant. In this analysis, standard firm profitability determinants such as company growth, 

liquidity, solvency and indebtedness, production factor productivities and their cost, including the 

cost of the materials used in the production, and finally, the indicator of export intensity are 

considered for the energy-related sectors of the seven ex-Yugoslavia countries, for which there are 

no such studies available in the current literature. In addition to the broader scope of the 

determinants, the provided robustness analysis is an important advantage of this analysis. And 

finally, the main aim of this paper, which is to test whether there is a significant difference between 



 

 

the profitability determinants of the current EU member states in the sample compared to the non-

EU countries is a novelty which this paper provides to the existing pool of literature on this subject. 

 

Data used in the analysis are retrieved from the Amadeus database for the period from 2008 to 

2017. The sample consists of 277 medium-sized, large, and very large active companies from 

seven ex-Yugoslavia countries, namely Bosnia and Herzegovina, Croatia, Kosovo, Macedonia, 

Montenegro, Serbia, and Slovenia. The empirical analysis is conducted using the one-step 

difference GMM dynamic panel estimator and the sensitivity analysis using the static fixed effects 

model, as well as alternative measures of different indicators. 

 

The rest of the paper continues with a brief literature review, followed by the section on data and 

methodology. Afterwards, the results are presented, and finally discussed in the Conclusion. 

 

 

Literature review 
 

Profitability determinants in general 

 

A brief overview of the theories of profitability determinants is provided by Raguž Krištić et al. 

(2020). Industrial economics focuses on industry-related determinants (Slater and Olson, 2002). 

The strategic management approach focuses on firm-related determinants (Barney, 2001). 

Resource-based view states organizational structures and management practices of the firms’ 

resources as the main determinants (Hamel and Prahalad, 1990). The accounting and finance 

approach analyzes the random walk model as a descriptor of time series movements in profitability 

(Little, 1962).  

 

Empirical research in general mostly combines these different theoretical approaches when 

estimating the firm profitability determinants. Morina et al. (2021), for example, divide the 

determinants into firm-specific (e.g. market share, liquidity, size, risk of default, energy 

consumption, market capitalization, capital intensity, share of renewable energy, productivity, 

indebtedness, research, investment, etc.), industry-specific (industry size, industry challenges, 

business environment, networks, changes in consumer preferences, technologies, competition, 

barriers to entry, etc.), and market-related (such as market regulation, fiscal policies, cost of 

materials, output prices, etc.). The other example is Škuflić and Mlinarić (2015) who, in addition 

to firm- and industry-specific determinants, also discuss national (e.g., economic growth, domestic 

demand, education, labor and financial market characteristics, tax system, infrastructure and 

institutions, exchange rate, etc.) and global determinants (e.g., trends in commodity, input and 

output markets). Morina et al. (2021) separately discuss risk and uncertainty as important firm 

profitability determinants. 

 

Profitability in the energy sector 

 

The analysis of the empirical research of the energy sector companies is vast, and most of the 

previously mentioned variables were analyzed at some point. For example, Abbas and Siddiqui 

(2020) analyzed determinants of profit efficiency in Pakistan’s 30 companies, 8 of which from the 

energy sector, using a stochastic frontier approach. The study showed a positive correlation with 



 

 

firm age, labor productivity and export orientation in the energy sector. Hazarika (2021) used a 

dynamic panel analysis of the alternative energy sector firms and showed a positive impact of 

investment in R&D on the net profit margin. Wattanatorn and Kanchanapoom (2012) analyzed the 

Thailand data from 2001 to 2010 using the fixed effect model and found a significant impact of 

oil prices on firm profits, positive impact for the oil exporters and negative for oil importers. 

Morina et al. (2021) analyzed the determinants of renewable energy companies from 2005 to 2018 

using the fixed effects panel model and showed that profitability is positively affected by capital, 

size and capital productivity, and negatively by firms' leverage. Similarly, Fareed et al. (2016) 

analyzed key determinants of profitability of the power and energy sector in Pakistan using random 

effects panel model on 16 power and energy sector firms from 2001 to 2012. The results suggest 

that firm size and growth positively impact profitability, while firm age, financial leverage and 

productivity have a negative effect. Wieczorek-Kosmala et al. (2021) analyzed non-listed energy 

firms from four central European countries: Hungary, Poland, Slovakia, and the Czech Republic 

in the period from 2015 to 2019 and also showed the inversed relationship between leverage and 

profitability. On the other hand, Herciu and Ogrean (2017) analyzed 59 most profitable, non-

financial companies in the world in 2016 and showed a positive relationship between profitability 

and debt-to-equity, suggesting that in the most profitable companies debts are used to generate 

more profits. This relationship is, however, less pronounced in the energy sector compared to, e.g., 

technology, telecommunications, and health care sectors. And as for the so-called market 

determinants, one example is the study by Jaraitė and Kažukauskas (2013) who analyze the impact 

of renewable energy promotion systems on the profitability of the electricity production sector in 

Europe from 2002 to 2010, with firm age, size, growth, and market concentration as the control 

variables. These renewable energy promotion systems appeared to have had a positive impact of 

firm profits, as well as a greater degree of market concentration. Similarly, the effect of the 

European Emissions Trading System (EU ETS) has shown in many studies a non-existent or even 

positive impact of this regulation system on firm profitability during the first two trading periods 

(Martin et al., 2012.; Healy et al., 2015.). In the third trading period, however, there is some 

evidence of the negative effects of the EU ETS on profitability (e.g., Raguž Krištć (2018) on a 

sample of Croatian firms).  

 

It is visible from the provided brief literature review that there are many possible determinants of 

firm profitability. In the energy sector, most of the analyses focus on the capital structure or some 

other measure of firm indebtedness as a main determinant. The contribution of this paper is the 

analysis of the energy sector of the ex-Yugoslavia region, for which there are no such studies. 

Also, the scope of the determinants, as well as the provided robustness analysis, add to this 

contribution. And finally, the comparison of the impacts of different determinants in the current 

EU countries and non-EU countries, on the other hand, is a novelty which this paper provides. 

 

 

Data and methodology 
 

Data used in the empirical analysis are retrieved from the Amadeus database for the period from 

2008 to 2017. The sample consists of 277 medium-sized, large, and very large active companies 

from seven ex-Yugoslavia countries, namely, Bosnia and Herzegovina, Croatia, Kosovo, 

Macedonia, Montenegro, Serbia, and Slovenia. The firms are all operating in one of the energy-

related sectors, i.e., in the Mining and quarrying (B) sector and the Manufacturing (C) sector. The 



 

 

specific subsectors analyzed are presented in Table 1, together with the number of corresponding 

companies from each sector in the sample. From the table, it is visible that most of the companies 

in the sample are electricity-producing companies, followed by the sector of Distribution of 

gaseous fuels through mains. However, it is also visible that the structure of the companies by 

sectors varies by country. 

 

Table 1. Number of companies in the sample, by NACE sector codes and countries 

NACE 

sector 

code Sector name BH HR KV MK ME RS SI Total 

B.0510 

Mining of hard 

coal 0 0% 0 0% 2 15% 1 4% 0 0% 0 0% 0 0% 3 1% 

B.0520 Mining of lignite 12 29% 0 0% 0 0% 1 4% 2 29% 2 5% 3 3% 20 7% 

B.0610 

Extraction of crude 

petroleum 0 0% 0 0% 0 0% 0 0% 0 0% 1 2% 0 0% 1 0% 

B.0721 

Mining of uranium 

and thorium ores 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 1 1% 1 0% 

B.0910 

Support activities 

for petroleum and 

natural gas 
extraction 0 0% 2 4% 0 0% 1 4% 0 0% 1 2% 2 2% 6 2% 

C.1910 

Manufacture of 

coke oven products 1 2% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 1 0% 

C.1920 

Manufacture of 

refined petroleum 
products 5 12% 4 8% 2 15% 2 8% 0 0% 10 23% 2 2% 25 9% 

C.3511 

Production of 

electricity 12 29% 9 17% 7 54% 12 50% 3 43% 6 14% 62 65% 111 40% 

C.3512 

Transmission of 

electricity 1 2% 1 2% 0 0% 1 4% 1 14% 1 2% 2 2% 7 3% 

C.3513 

Distribution of 

electricity 6 14% 5 10% 1 8% 1 4% 1 14% 1 2% 8 8% 23 8% 

C.3514 Trade of electricity 2 5% 3 6% 1 8% 3 13% 0 0% 5 11% 12 13% 26 9% 

C.3521 Manufacture of gas 0 0% 0 0% 0 0% 1 4% 0 0% 0 0% 0 0% 1 0% 

C.3522 

Distribution of 
gaseous fuels 

through mains 1 2% 21 40% 0 0% 1 4% 0 0% 16 36% 3 3% 42 15% 

C.3523 

Trade of gas 

through mains 2 5% 7 13% 0 0% 0 0% 0 0% 1 2% 0 0% 10 4% 

Total 42 52 13 24 7 44 95 277 

Note: BA = Bosnia and Herzegovina, HR = Croatia, KV = Kosovo, MK = North Macedonia, ME = Montenegro, RS 

= Serbia, SI = Slovenia 

Source: Author 

 

The companies in the sample are “medium” in size or larger, as classified by Amadeus1. The 

variables used in the analysis were constructed from the data available in the Amadeus database 

and are presented in Table 2 together with the calculation method used to obtain them. The last 

column shows the selection of papers that used the listed variables in their firm profitability 

                                                           
1 Amadeus classifies companies as “medium” based on the following criteria: operating revenue above 1 mil EUR, 
total assets above 2 mil EUR, or more than 15 employees. 



 

 

analysis. Independent variables from Table 2 are additionally modified by multiplying them with 

a dummy variable which takes the value 1 if the firm operates in the countries which are currently 

EU member states, and 0 otherwise. Those variables are listed with a suffix “EU”. 

 

Table 2. Description of the variables 

Variable name Symbol Calculation method 

EBITDA margin EBITDAm (EBITDA/turnover)*100 

EBIT margin EBITm (EBIT/turnover)*100 

Return on assets ROA Net income / total assets 

Growth of the company Growth Annual percentage change in operating revenue 

Liquidity LIQ (Current assets – Stock) / Current liabilities  

Solvency SOL Total assets / Total debt 

Leverage LEV Total debt / Shareholders funds 

Indebtedness IDEB Total debt / EBITDA 

Capital productivity Kprod Turnover / Fixed assets 

Capital intensity KINT Fixed assets / Employments 

Labor productivity Lprod Turnover/Employment 

Labor cost Lcost (Employee cost/turnover)*100 

Cost of materials Mcost Cost of materials / Turnover 

Export intensity 
EXINT Export/Sales 

EXINT2 Export/Turnover 

EU dummy Deu = 1 if country is Croatia or Slovenia; 0 otherwise  

Source: Author 

 

The empirical model explores the relationship between one of the profitability variables 

(EBITDAm, EBITm or ROA) and its potential determinants, such as company growth (Growth), 

liquidity (LIQ), different measures of indebtedness (SOL, LEV, INDEB), the role of production 

factors (KINT, Kprod, Lprod, Lcost), the cost of materials (Mcost) used in production, and finally, 

the indicator of export intensity (EXINT and EXINT2). The natural logarithm was taken of all the 

variables (prefix “ln”), and all of the explanatory variables were multiplied by the EU dummy 

variable (suffix “EU”) and included in the model.  

 

The paper focuses primarily on the dynamic panel model due to the expected impact of profitability 

from the previous period(s) on the current firm profitability. Hence, Arellano and Bover (1995), 

and Blundell and Bond’s (1998) one-step difference GMM estimation is applied. Additionally, 

their estimator is designed for a panel with relatively few time periods and many individuals, which 

corresponds to the data set used in this research. The general model, following Roodman (2009), 

can be written as: 

𝑦𝑖,𝑡 = 𝛼𝑦𝑖,𝑡−1 + 𝒙𝑖,𝑡
′ 𝛽 + 휀𝑖,𝑡 

휀𝑖,𝑡 = 𝜇𝑖 + 𝑣𝑖,𝑡 

𝐸(𝜇𝑖) = 𝐸(𝑣𝑖,𝑡) = 𝐸(𝜇𝑖𝑣𝑖,𝑡) = 0 

Here, the 𝑦𝑖,𝑡 represents the measure of firm profitability in the current period, 𝑦𝑖,𝑡−1 is the lag of 

the dependent variable, 𝒙𝑖,𝑡
′  is the vector of explanatory variables, 휀𝑖,𝑡 is the disturbance term which 

is comprised of the fixed effects, 𝜇𝑖, and the idiosyncratic shocks 𝑣𝑖,𝑡. 



 

 

 

The approach used to estimate this model is the one-step difference GMM.  

∆𝑦𝑖,𝑡 = 𝛼∆𝑦𝑖,𝑡−1 + ∆𝒙𝑖,𝑡
′ 𝛽 + ∆𝑣𝑖,𝑡 

One-step difference GMM works around the fixed effects by transforming the regressors through 

first differencing, and around the endogeneity problem (i.e., lags being correlated with the fixed 

effects in the error term) by instrumenting the lags of the first-differenced dependent variable (and 

any other similarly endogenous variables) with variables thought uncorrelated with the fixed 

effects (e.g., the past levels of the variable). The choice of difference GMM as opposed to the 

system GMM was made, following an instruction by Bond (2001) who suggests first estimating 

the autoregressive model by the pooled OLS, and consider the coefficient for the lagged variable 

as an upper bound estimate. Next, one should take a fixed effects approach and consider the 

coefficient as a lower-bound estimate. Finally, difference GMM is performed. If the estimate is 

close to or below the lower bound, instrumentation is weak, and the system GMM should be used. 

Since this was not the case in the models analyzed for this paper, difference GMM was chosen as 

the appropriate one. 

 

For the model diagnostics, the Arellano and Bond (1991) autocorrelation test was performed in 

first and second differences, with the null hypothesis of no autocorrelation. This test examines the 

autocorrelation in the idiosyncratic disturbance term, 𝑣𝑖,𝑡, which directs the choice of the number 

of lags to use as instruments. The Arellano–Bond test is applied to the residuals in differences, and 

since ∆𝑣𝑖,𝑡 is mathematically related to ∆𝑣𝑖,𝑡−1 via the shared 𝑣𝑖,𝑡−1 term, a negative first-order 

serial correlation in differences is expected, and the evidence of it is uninformative. However, the 

second-order correlation in differences detects the first-order serial correlation in levels. The 

diagnostics for autocorrelation in the estimated dynamic panel models can be found in the Table 

A1 in the Appendix. 

 

In order to test for joint validity of the instruments, the Sargan (1958) test and the Hansen (1982) 

J test statistic for overidentifying restrictions were performed. Both tests suggest that the 

instruments used in the analysis are valid (Table A1 in the Appendix). However, one should note 

that too many instruments can cause issues in the analysis of the finite sample. Namely, they can 

weaken the Hansen test to the point where it generates implausibly good p-values of 1.000 

(Anderson and Sørenson 1996; Bowsher 2002), which is exactly what can be found in Table A1. 

Unfortunately, it is unclear from the literature how many instruments is “too many” (Ruud 2000), 

in part because the bias is present to some extent even when there are few instruments (Roodman, 

2009). On the other hand, the Sargan test is not weakened by the number of instruments, but is, 

however, not robust. 

 

Due to these potential concerns about the validity of instruments, as well as not entirely robust 

results on the statistical significance of the coefficients of lags (Table A1 in the Appendix), 

additional robustness analysis was performed using a static panel fixed effects model. In its general 

form, the empirical model can be written as 

𝑦𝑖,𝑡 = 𝒙𝑖,𝑡
′ 𝛽 + 𝛼𝑖 + 𝛿𝑡 + 𝑢𝑖,𝑡 

where 𝒙𝑖,𝑡
′  is the vector of the time-varying, company-specific variables, 𝛼𝑖  is time invariant, the 

so-called fixed effect or an individual effect, 𝛿𝑡 is the time-specific intercept, and 𝑢𝑖,𝑡 is the error 

term. The within-group fixed effects were used as a method of estimation, where variables within 

each unit were demeaned and estimated by the OLS approach. 



 

 

 

The choice of the fixed as opposed to random effects model was based on the review of the related 

research in the literature, as well as the Hausman (1978) and the modified Hausman test by 

Hoechle (2007). The difference between the two is that the modified Hausman test controls for  

cross-sectional dependence, while the original Hausman test does not. In Table A2 and Table A3 

in the Appendix, the results of the original Hausman test are presented for all of the models, except 

for the ones where the two tests lead to different conclusions. In that case, the results of the 

modified Hausman test were presented. 

 

Additionally, alongside the standard fixed effects model using the within regression estimator, the 

analysis was performed using the Driscoll and Kraay (1998) nonparametric covariance matrix 

estimator, which produces heteroskedasticity- and autocorrelation- consistent standard errors that 

are also robust to general forms of spatial and temporal dependence. The results of the two 

approaches did not vary much, so only the standard fixed-effects models’ results are presented in 

Table A2 and Table A3, while the other results are available at the request from the author. 

 

And finally, it should be noted that including the lags of the dependent variable in the fixed effects 

model was not possible since it would give rise to the so-called “dynamic panel bias” (Nickell 

1981). Hence, the model used for the static analysis does not entirely reflect the relationships 

investigated in the dynamic model. Nevertheless, it is used as a form of the robustness check for 

the results on the other independent variables obtained by the dynamic model(s). 

 

 

Results and discussion 
 

The results of different dynamic models are available in Table A1 in the Appendix, with all of the 

corresponding diagnostics. To make comparison somewhat easier, Graph 1 displays just four of 

the ten analyzed dynamic models. The dot in the graphs represents a coefficient and the line 

represents a confidence interval. If the confidence interval crosses the vertical line at x=0, then the 

coefficient is not statistically significant. In Graph 1, we can see confidence intervals for 10% level 

of statistical significance. Also, the coefficients show a percentage change of EBITDAm following 

a change in the corresponding dependent variable of 1%. 

 

Graph 1. Four models of profitability determinants 



 

 

 
Source: Author 

 

Graph 1 shows that the coefficients do not seem to vary significantly after varying explanatory 

variables. This is better visible in the following series of graphs (Graph 2 to Graph 6) that show 

coefficients for each individual explanatory variable across different models, both dynamic and 

static. And although the dynamic models are the focus of this paper, the results obtained from the 

static models offer some insights into the robustness. Some degree of robustness was expected 

between the results of the two methodological approaches since the robustness of the lags of the 

dependent variables did not prove to be fully attained (Table A1 in the Appendix). 

 

Graph 2. The impact of growth on firm profitability 

 
Source: Author 

 

It is visible from Graph 2 that company growth does not have a statistically significant impact on 

firm profits in this country group. Whether there is some positive impact of company growth in 



 

 

the EU countries is not entirely clear, but dynamic models mostly suggest that there is none. The 

same conclusion arises when liquidity is concerned (Graph 3). 

 

Graph 3. The impact of liquidity on firm profitability 

 
Source: Author 

 

On the other hand, when different measures of (non)indebtedness are concerned, some effect 

appears to be present, although not the same for different indebtedness measures. In Panel 4a of 

Graph 4, it is visible that solvency does not play a role in the non-EU countries but might have a 

significant positive impact in the EU countries, according to the dynamic panel analysis. The 

leverage variable gives us similar conclusions (Panel 4c). Indebtedness, on the other hand, seems 

to play a negative role in all of the analyzed countries, with no difference between the EU and non-

EU countries (Panel 4b). 

 

Graph 4. The impact of indebtedness indicators on firm profitability 

Panel 4a. Solvency 

 
Panel 4b. Indebtedness 

 
Panel 4c. Leverage 

 
Source: Author 

 



 

 

Graph 5 depicts the roles of production factors, physical capital and labor, in firm profitability. 

Panel 5a suggests that there is a significant difference between the non-EU and EU countries in 

the sample, where the latter appear to exhibit (greater) positive impact of more productive physical 

capital on profitability. Greater capital intensity, however, appears to diminish the profitability of 

the EU countries compared to the rest of the sample (Panel 5b). It is interesting to note as well how 

the role of physical capital in the non-EU countries of the sample is significant only when INDEB 

is used in the model. The non-EU companies in that case show a negative effect of capital 

productivity and positive effect of capital intensity. 

 

As far as the labor is concerned, there also appears to be a significant difference between its roles 

in the two subsamples of the countries. Although labor cost and labor productivity do not play a 

significant role in firm profitability of the non-EU countries, interestingly, higher labor costs are 

related to higher profitability, and higher productivity appears to be related to lower profitability 

of the companies operating in the EU. 

 

Graph 5. The role of production factors in firm profitability 

Panel 5a. Capital productivity 

 
Panel 5b. Capital intensity 

 
Panel 5c. Labor cost 

 
Panel 5d. Labor productivity 

 
Source: Author 



 

 

 

The results on the cost of materials are less robust (Graph 6). It is a robust conclusion that when 

the indebtedness variable (INDEB) is present in the model, Mcost is not statistically significant in 

neither of the two samples. However, when combined with one of the other two measures of 

(non)indebtedness, namely, solvency or leverage, the cost of materials used in production appears 

to have a less negative, or even positive effect on the firm profitability in the EU countries 

compared to the non-EU countries. 

 

Graph 6. The role of the cost of materials in firm profitability 

 
Source: Author 

 

Similarly, when export intensity is analyzed, in combination with the INDEB variable, EXINT 

appears to have a negative impact on the profitability in the EU countries compared to the non-

EU countries of the sample. However, in the other models, EXINT appears to have no effect in 

any of the countries in the sample (Graph 7). 

 

Graph 7. The impact of export intensity on firm profitability 

 
Source: Author 

 

Finally, robustness analysis was performed with alternative dependent variables, namely, EBIT 

margin and ROA, using fixed effects analysis due to insufficient data for the panel analysis (Graph 

8). Hence, in addition to different dependent variables, the sample used for the model estimation 

is not entirely the same. There are some visible similarities in the results but also some obvious 

differences which suggest that this topic should be explored further before making final 

conclusions.  

 

Graph 8. Robustness analysis with alternative dependent variables 



 

 

 
Source: Author 

 

 

Conclusion 
 

The aim of this paper was to test whether there is a significant difference between the profitability 

determinants of the current EU member states in the sample compared to the non-EU countries of 

ex-Yugoslavia. The dependent variable in focus is the EBITDA margin, and for the independent 

variables the standard firm profitability determinants such as company growth, liquidity, solvency 

and indebtedness, production factor productivities and their cost, including the cost of the materials 

used in the production, and finally, the indicator of export intensity are considered. 

 

The results indicate that company growth and liquidity are the only variables that do not have a 

significant impact on firm profitability in the energy-related sectors of the ex-Yugoslavia countries 

in general. 

 

The impact of debt on profitability seems robustly significant. And while the share of debt in 

EBITDA appears to have a robust, significantly negative impact equally in the EU and non-EU 

countries, the share of debt in total assets (insolvency) and the share of debt in shareholders’ funds 

(leverage) appear to have a robust, significantly negative impact only in the EU countries. This 

result should be investigated further, especially having in mind how the results on the impact of 

the cost of materials for production and export intensity appear to vary depending on which 



 

 

measure of indebtedness was used in the model. Namely, the cost of materials is not a statistically 

significant determinant, and export intensity negatively impacts the EU countries only when the 

share of debt in EBITDA is analyzed (possibly due to market liberalization in the EU). On the 

other hand, when insolvency or leverage are analyzed, there is a positive effect of the cost of 

materials in the EU and no impact of the export intensity. This positive effect may be explained 

by the better management of the materials or their lower unit cost, suggesting that an increase in 

cost of materials may reflect greater quantity of production and consequently higher profits. The 

empirical literature so far has not analyzed material costs in general but mostly focused on the 

impacts of oil prices on the companies of the energy sector, showing that they have a positive 

impact on the oil exporters and the negative impact on the oil importers. This interplay between 

indebtedness, cost of materials and export intensity, is certainly interesting and presents an avenue 

for future research. 

 

Finally, concerning the production factors, there appears to be a significant difference between the 

non-EU and EU countries in the sample. For the EU companies, the emphasis is less on the 

additional quantity of physical capital per se, but more on its sophistication and productivity. 

Interestingly, with the share of debt in EBITDA in the model, the non-EU companies show the 

opposite: a negative effect of capital productivity and positive effect of capital intensity on 

productivity, suggesting that the quantity of capital in those countries is suboptimal. As for the 

labor, the results show that a higher ratio of labor costs to turnover contributes to profitability, 

while higher labor productivity (measured as the ratio of turnover to labor) diminishes profitability 

of the companies operating in the EU, while playing no role in the capital-intensive energy-related 

sectors of the non-EU countries. This might suggest that the EU companies are profiting from 

hiring high-skilled labor. 

 

There are many avenues for future research that this paper opens. First is the question of different 

determinants of indebtedness. What makes them different, and what is the measure that the 

companies are actually considering when making their business decisions in this sector of these 

ex-Yugoslavia countries? The second question is the question of possible interactive effect of 

indebtedness, material costs, export intensity, and physical capital in these energy-related sectors. 

And finally, there is the question about the reasons behind different roles of capital and labor in 

the EU and non-EU energy companies. Is it due to structural differences of these sectors, 

differences in their technological sophistication, or availability of the appropriate human capital? 

These are all questions for further research. 
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Appendix 

 

Table A1. The results of the one-step GMM panel models 

  Model 1dyn Model 2dyn Model 3dyn Model 4dyn Model 5dyn Model 6dyn Model 7dyn Model 8dyn Model 9dyn Model 10dyn 

VARIABLES lnEBITDAm lnEBITDAm lnEBITDAm lnEBITDAm lnEBITDAm lnEBITDAm lnEBITDAm lnEBITDAm lnEBITDAm lnEBITDAm 

                      

lnEBITDAm = L1, 0.658* 0.650* 0.502 0.787* 0.502 0.706* 0.474 0.531* 0.474 0.542* 

 (0.314) (0.310) (0.423) (0.405) (0.423) (0.353) (0.290) (0.264) (0.290) (0.306) 

lnEBITDAm = L2, -0.142 -0.150 -0.223 -0.134 -0.223 0.0342 -0.101 -0.101 -0.101 -0.202 

 (0.268) (0.272) (0.282) (0.297) (0.282) (0.192) (0.205) (0.172) (0.205) (0.290) 

lnEBITDAm = L3, 0.546** 0.539** 0.415* 0.632** 0.415* 0.500 0.329 0.394 0.329 0.465** 

 (0.229) (0.226) (0.199) (0.295) (0.199) (0.365) (0.242) (0.254) (0.242) (0.219) 

Growth 0.264 0.259 0.120 0.388 0.120 0.573* 0.416 0.372 0.416 0.157 

 (0.427) (0.410) (0.448) (0.351) (0.448) (0.322) (0.326) (0.323) (0.326) (0.460) 

GrowthEU 1.028* 1.013* 0.730 0.962 0.730 0.817 0.481 0.734* 0.481 1.122 

 (0.513) (0.502) (0.520) (0.561) (0.520) (0.574) (0.383) (0.409) (0.383) (0.784) 

lnLIQ 0.200 0.184 0.181 0.241 0.181 0.281 0.235 0.232 0.235 0.187 

 (0.216) (0.200) (0.218) (0.202) (0.218) (0.167) (0.175) (0.175) (0.175) (0.203) 

lnLIQEU 0.332 0.341 0.166 0.298 0.166 0.266 0.123 0.218 0.123 -0.448* 

 (0.277) (0.267) (0.309) (0.314) (0.309) (0.261) (0.206) (0.207) (0.206) (0.234) 

lnSOL -0.0987 -0.0859 -0.0685 -0.0375 -0.0685      

 (0.206) (0.198) (0.207) (0.181) (0.207)      

lnSOLEU 0.943*** 0.927*** 0.905*** 1.008*** 0.905***      

 (0.270) (0.270) (0.276) (0.334) (0.276)      

lnINDEB      -0.404** -0.400** -0.357** -0.400**  

      (0.165) (0.158) (0.130) (0.158)  

lnINDEBEU      -0.235 -0.217 -0.277 -0.217  

      (0.253) (0.215) (0.216) (0.215)  

lnLEV          0.133 

          (0.193) 

lnLEVEU          -0.537** 

          (0.213) 

lnKprod 0.291 0.296 0.243   -0.898** -0.831**   0.376 

 (0.495) (0.470) (0.478)   (0.400) (0.339)   (0.487) 

lnKprodEU 3.244** 3.218** 1.726   3.781*** 2.161**   3.863* 



 

 

 (1.345) (1.306) (1.590)   (0.990) (0.885)   (2.018) 

lnKINT    -0.132 -0.243   0.699** 0.831**  

    (0.389) (0.478)   (0.291) (0.339)  

lnKINTEU    -2.761** -1.726   -2.595*** -2.161**  

    (1.270) (1.590)   (0.618) (0.885)  

lnLcost 0.0158 0.00488  -0.140  -0.373  0.212  0.00556 

 (0.409) (0.420)  (0.518)  (0.625)  (0.574)  (0.384) 

lnLcostEU 3.490*** 3.483***  0.939  3.719***  0.805  3.961** 

 (0.819) (0.808)  (0.609)  (1.035)  (0.630)  (1.442) 

lnLprod   0.221  0.464  0.481  -0.351  

   (0.307)  (0.580)  (0.447)  (0.581)  

lnLprodEU   -2.912**  -1.186*  -2.946***  -0.785  

   (1.238)  (0.583)  (0.851)  (0.589)  

lnMcost -1.824* -1.837* -1.630 -1.891* -1.630 -1.335 -1.022 -1.129 -1.022 -1.684 

 (1.013) (1.033) (0.983) (0.957) (0.983) (0.975) (0.919) (0.830) (0.919) (1.007) 

lnMcostEU 2.329* 2.334* 2.011* 2.384** 2.011* 1.756 1.300 1.436 1.300 2.058* 

 (1.116) (1.136) (1.101) (1.076) (1.101) (1.071) (1.012) (0.915) (1.012) (1.108) 

lnEXINT -0.0171  -0.00276 -0.0260 -0.00276 0.0274 0.0534 0.0631 0.0534 -0.0171 

 (0.0549)  (0.0616) (0.0472) (0.0616) (0.0735) (0.0813) (0.0754) (0.0813) (0.0570) 

lnEXINTEU -0.410  -0.241 -0.402 -0.241 -0.502** -0.329* -0.419*** -0.329* -0.347 

 (0.267)  (0.297) (0.298) (0.297) (0.232) (0.161) (0.142) (0.161) (0.354) 

lnEXINT2  0.00576         

  (0.0444)         

lnEXINT2EU  -0.430         

  (0.263)         

Obs 49 49 49 49 49 49 49 49 49 49 

No. of BvDID 17 17 17 17 17 17 17 17 17 17 

AB test           

AR(1) p-value 0.015 0.015 0.019 0.012 0.019 0.026 0.009 0.015 0.009 0.02 

AR(2) p-value 0.425 0.430 0.427 0.393 0.427 0.113 0.141 0.152 0.141 0.470 

Sargan test 0.098 0.108 0.080 0.145 0.080 0.190 0.183 0.232 0.183 0.075 

Hansen test 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 

           

Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1 

Source: Author  



 

 

Table A2. The results of the static fixed effects models 

  Model 1stat Model 2stat Model 3stat Model 4stat Model 5stat Model 6stat Model 7stat Model 8stat Model 9stat Model 10stat 

VARIABLES lnEBITDAm lnEBITDAm lnEBITDAm lnEBITDAm lnEBITDAm lnEBITDAm lnEBITDAm lnEBITDAm lnEBITDAm lnEBITDAm 

                      

Growth 0.0165 0.0134 0.0333 0.00572 0.0333 0.0907 0.0803 0.0509 0.0803 0.00911 

  (0.209) (0.206) (0.227) (0.201) (0.227) (0.111) (0.109) (0.117) (0.109) (0.215) 

GrowthEU 0.953** 0.957** 0.702* 0.784** 0.702* 0.712*** 0.526** 0.643** 0.526** 1.071*** 

  (0.370) (0.366) (0.364) (0.347) (0.364) (0.251) (0.244) (0.240) (0.244) (0.348) 

lnLIQ 0.321** 0.310** 0.320** 0.310** 0.320** 0.0380 0.00156 -0.0142 0.00156 0.308** 

  (0.126) (0.121) (0.130) (0.121) (0.130) (0.105) (0.0997) (0.102) (0.0997) (0.116) 

lnLIQEU 0.00823 0.0207 -0.0401 0.00887 -0.0401 0.250 0.253 0.295 0.253 -0.172 

  (0.215) (0.211) (0.228) (0.223) (0.228) (0.176) (0.189) (0.181) (0.189) (0.240) 

lnSOL 0.103 0.107 0.0983 0.100 0.0983       

  (0.0856) (0.0855) (0.0925) (0.0896) (0.0925)       

lnSOLEU 0.146 0.142 0.128 0.142 0.128       

  (0.138) (0.139) (0.133) (0.133) (0.133)       

lnINDEB      -0.515*** -0.528*** -0.523*** -0.528***   

       (0.141) (0.143) (0.146) (0.143)   

lnINDEBEU      0.250 0.275 0.261 0.275   

       (0.171) (0.169) (0.173) (0.169)   

lnLEV          -0.0746 

           (0.0711) 

lnLEVEU          -0.0876 

           (0.0911) 

lnKprod -0.194 -0.182 -0.133   -0.825*** -0.807***   -0.163 

  (0.165) (0.160) (0.163)   (0.270) (0.276)   (0.173) 

lnKprodEU 1.637*** 1.634*** 1.840***   1.831*** 2.073***   1.807*** 

  (0.413) (0.405) (0.443)   (0.444) (0.423)   (0.358) 

lnKINT    0.167 0.133   0.782*** 0.807***   

     (0.138) (0.163)   (0.267) (0.276)   

lnKINTEU    -1.834*** -1.840***   -2.002*** -2.073***   

     (0.426) (0.443)   (0.420) (0.423)   

lnLcost -0.532*** -0.531***  -0.370  -0.690**  0.00909  -0.519** 

  (0.193) (0.188)  (0.232)  (0.269)  (0.215)  (0.198) 

lnLcostEU 2.222*** 2.219***  0.706*  2.187***  0.538*  2.418*** 



 

 

  (0.573) (0.577)  (0.371)  (0.463)  (0.311)  (0.584) 

lnLprod   0.413***  0.281  0.702**  -0.105   

    (0.139)  (0.246)  (0.266)  (0.178)   

lnLprodEU   -2.339***  -0.499  -2.440***  -0.367   

    (0.625)  (0.425)  (0.498)  (0.319)   

lnMcost -1.357** -1.359** -1.411** -1.361** -1.411** -0.901 -0.941 -0.922 -0.941 -1.364** 

  (0.652) (0.661) (0.667) (0.666) (0.667) (0.571) (0.606) (0.607) (0.606) (0.660) 

lnMcostEU 1.260* 1.266* 1.143 1.129 1.143 0.882 0.772 0.796 0.772 1.413** 

  (0.672) (0.679) (0.691) (0.688) (0.691) (0.594) (0.628) (0.629) (0.628) (0.673) 

lnEXINT 0.00970  0.0282 0.0189 0.0282 0.0774 0.108* 0.115* 0.108* 0.00844 

  (0.0569)  (0.0600) (0.0513) (0.0600) (0.0581) (0.0588) (0.0591) (0.0588) (0.0559) 

lnEXINTEU -0.146  -0.0925 -0.0926 -0.0925 -0.194* -0.163 -0.190* -0.163 -0.172 

  (0.128)  (0.126) (0.104) (0.126) (0.113) (0.105) (0.0981) (0.105) (0.119) 

lnEXINT2  0.0284          

   (0.0484)          

lnEXINT2EU  -0.169          

   (0.123)          

Constant -3.174*** -3.147*** -1.383 -1.375 -1.383 -2.600*** -1.671 -2.416** -1.671 -2.755*** 

  (0.657) (0.663) (1.270) (1.100) (1.270) (0.660) (1.142) (0.998) (1.142) (0.704) 

             

Observations 120 120 120 120 120 120 120 120 120 120 

R-squared 0.284 0.285 0.277 0.285 0.277 0.653 0.659 0.660 0.659 0.283 

Number of BvDID 36 36 36 36 36 36 36 36 36 36 

Hausman (p-val) 0.0012 0.0001 0.0079 0.0018 0.0079 0.0000 0.0000 0.0000 0.0000 0.0000 1 

Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1 
1 Modified Hausman test  

Source: Author 
 

 

  



 

 

Table A3. The static fixed effects models with alternative dependent variables 

  

Model 

1stat 

Model 

11stat 

Model 

15stat 

Model 

4stat 

Model 

12stat 

Model 

16stat 

Model 

6stat 

Model 

13stat 

Model 

17stat 

Model 

10stat 

Model 

14stat 

Model 

18stat 

VARIABLES 
lnEBITDA

m lnEBITm lnROA 
lnEBITDA

m lnEBITm lnROA 
lnEBITDA

m lnEBITm lnROA 

lnEBITDA

m lnEBITm lnROA 

                          

Growth 0.0165 -0.174 -0.540 0.00572 -0.130 -0.416 0.0907 -0.189 -0.697 0.00911 -0.183 -0.520 

  (0.209) (0.138) (0.447) (0.201) (0.114) (0.412) (0.111) (0.224) (0.654) (0.215) (0.142) (0.440) 

GrowthEU 0.953** 1.377 -0.638 0.784** 0.999 -0.928 0.712*** 0.960 -0.332 1.071*** 1.348 -0.349 

  (0.370) (1.080) (1.004) (0.347) (0.959) (0.760) (0.251) (0.910) (0.931) (0.348) (0.978) (1.098) 

lnLIQ 0.321** 0.384** -0.585 0.310** 0.370** -0.515 0.0380 0.281 -0.803 0.308** 0.402** -0.578 

  (0.126) (0.183) (0.782) (0.121) (0.161) (0.724) (0.105) (0.205) (0.709) (0.116) (0.192) (0.781) 

lnLIQEU 0.00823 0.398 1.103 0.00887 0.380 1.022 0.250 0.475 1.472* -0.172 -0.565 0.916 

  (0.215) (0.576) (0.841) (0.223) (0.570) (0.774) (0.176) (0.725) (0.772) (0.240) (0.523) (0.803) 

lnSOL 0.103 -0.0438 -0.165 0.100 0.0484 -0.133          

  (0.0856) (0.226) (0.210) (0.0896) (0.180) (0.254)          

lnSOLEU 0.146 1.075*** 0.299 0.142 0.980*** 0.309          

  (0.138) (0.322) (0.439) (0.133) (0.293) (0.448)          

lnINDEB         -0.515*** -0.176 -0.293     

          (0.141) (0.208) (0.210)     

lnINDEBEU         0.250 -0.801** -0.262     

          (0.171) (0.304) (0.278)     

lnLEV              -0.0746 0.0624 0.0785 

               (0.0711) (0.194) (0.194) 

lnLEVEU              -0.0876 -0.408 -0.278 

               (0.0911) (0.241) (0.256) 

lnKprod -0.194 0.348 1.562**    -0.825*** 0.00630 0.925 -0.163 0.371 1.462** 

  (0.165) (0.441) (0.611)    (0.270) (0.488) (0.572) (0.173) (0.401) (0.563) 

lnKprodEU 1.637*** 1.430* -0.466    1.831*** 0.426 -0.170 1.807*** 1.716** 0.0197 

  (0.413) (0.784) (1.159)    (0.444) (0.782) (0.786) (0.358) (0.776) (1.223) 

lnKINT      0.167 -0.0595 -1.373**          

       (0.138) (0.283) (0.654)          

lnKINTEU      -1.834*** -1.714*** 0.202          

       (0.426) (0.581) (0.960)          

lnMcost -1.357** -1.973*** 0.907 -1.361** -2.039*** 0.872 -0.901 -1.733** 1.502 -1.364** -1.959*** 0.916 

  (0.652) (0.605) (2.141) (0.666) (0.653) (2.150) (0.571) (0.742) (2.321) (0.660) (0.609) (2.154) 



 

 

lnMcostEU 1.260* 2.644*** -0.841 1.129 2.616*** -0.842 0.882 2.621*** -0.936 1.413** 2.215** -0.547 

  (0.672) (0.640) (2.181) (0.688) (0.690) (2.186) (0.594) (0.831) (2.326) (0.673) (0.806) (2.168) 

lnLcost -0.532*** -0.290 -0.743 -0.370 -0.593** -2.039** -0.690** -0.697 -1.947 -0.519** -0.252 -0.839 

  (0.193) (0.451) (0.594) (0.232) (0.242) (0.847) (0.269) (0.472) (1.158) (0.198) (0.430) (0.637) 

lnLcostEU 2.222*** 2.665** -1.297 0.706* 1.266 -0.956 2.187*** 2.356** 0.763 2.418*** 3.052** -0.392 

  (0.573) (1.275) (2.239) (0.371) (0.776) (1.569) (0.463) (1.014) (2.083) (0.584) (1.338) (2.473) 

lnEXINT 0.00970 0.233 0.546 0.0189 0.212 0.495 0.0774 0.261* 0.645* 0.00844 0.230 0.553 

  (0.0569) (0.159) (0.323) (0.0513) (0.163) (0.301) (0.0581) (0.140) (0.317) (0.0559) (0.160) (0.328) 

lnEXINTEU -0.146 -0.175 -1.123*** -0.0926 -0.0899 -1.016** -0.194* -0.169 -1.096*** -0.172 -0.000229 -1.119*** 

  (0.128) (0.232) (0.366) (0.104) (0.222) (0.377) (0.113) (0.213) (0.361) (0.119) (0.235) (0.366) 

Constant -3.174*** -2.979* -5.272** -1.375 -1.440 -1.718 -2.600*** -2.800*** -5.788*** -2.755*** -1.854 -4.931* 

  (0.657) (1.532) (2.541) (1.100) (2.078) (4.072) (0.660) (0.975) (1.842) (0.704) (1.558) (2.585) 

                   

Observations 120 96 104 120 96 104 120 95 98 120 96 104 

R-squared 0.284 0.419 0.387 0.285 0.406 0.383 0.653 0.482 0.436 0.283 0.393 0.386 

Number of 
BvDID 36 31 31 36 31 31 36 31 30 36 31 31 

Hausman (p-val) 0.0012 0.0000 0.0000 1 0.0018 0.0000 - 0.0000 0.0000 1 0.0000 0.0000 1 0.0038 0.0000 1 

Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1 
1 Modified Hausman test  

Source: Author 
 


