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Research Question: The aim of this paper is to present the effect of corporate income tax on capital structure in the food
industry of the Republic of Serbia. Motivation: Based on the empirical results of Moradi & Paulet (2018) and Kuc & Kalicanin
(2021), the author's aim of the research conducted in this paper is to analyse the impact of corporate income tax on the
capital structure in the Republic of Serbia as a developing country with an underdeveloped capital market and to support
the results of this sporadically researched area of corporate finance in the Republic of Serbia. Idea: The author believes
that by determining the optimal capital structure, it could be possible to reduce the burden of corporate income tax. Given
that the food industry is one of the most significant and profitable industries in the Republic of Serbia, the results of this
theoretical and empirical research would be of a great benefit to the local Tax Authority and to large taxpayers. Data: The
research was conducted on a sample of 250 most active companies that operated within the food industry of the Republic
of Serbia in the period from 2017 to 2019. The source of data for the purposes of this research are the official financial
reports of companies registered with the Serbian Business Registers Agency. Tools: Elemental descriptive statistics
techniques and panel regression analysis were applied throughout the data analysis. For the purpose of data processing
the author used STATA statistical software. Findings: The results confirmed the existence of a negative and statistically
significant relationship between tax savings based on depreciation costs and profitability on the one hand, and capital
structure, on the other. Thus, the results indicate the need of profitable companies to use high depreciation costs to provide
a reduced burden of corporate income tax with a capital structure shifted to accumulated own financial resources. In
addition, the results of the regression model showed the absence of a statistically significant effect of tax savings based
on interest costs on capital structure. Contribution: The contribution of this paper is reflected in additional support to
existing discussions on impact of corporate income taxes on capital structure. Further, the paper contributes to business
practice by determining how corporate income tax burden could be reduced by choosing optimal financial mix. 
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Abstract:

1. Introduction

The study of the optimal capital structure and financial mix is a never sufficiently researched topic in the
field of corporate finance, which has been the subject of numerous studies by many authors for several
decades. The answer to the key question of the optimal proportion between own and borrowed sources is
examined by the top management of each company, considering the advantages and disadvantages of
internal versus external sources of financing. The main advantage of the capital structure shifted to borrowed
resources is related to the tax savings based on the deduction of interest costs, as opposed to the costs of
dividends. In addition, it is believed that predominantly indebted companies lead to greater management
discipline, since the existence of an obligation to repay borrowed money is leaving small amount of available
cash flows for reckless investment.

On the other hand, such capital structure creates certain risks. Among them, the main risk refers to the
inability to settle obligations to the lender, as well as the risk of bankruptcy. With further borrowing, each



company loses flexibility regarding future external financing, i.e., lowers its credit rating, causing an increase
in financing costs and worsening credit conditions. Damodaran (2007) believes that any additional borrowing
can evoke conflicts between the lender and the owner or shareholder.

Furthermore, two research directions have been considered in the literature so far. One group of authors
believes that the benefits of borrowing are ultimately offset by interest costs, while another group of authors
argues that the benefits of borrowing manifest only to a certain level.

The purpose of the research conducted in this paper is the assessment of the impact of corporate income
tax depending on interest costs and depreciation costs on the capital structure, as well as the assessment
of the effects of other determinants of capital structure such as company size, asset tangibility, liquidity and
profitability.

The aim of the research is to theoretically and empirically present the effects of capital structure factors,
primarily between tax savings and the proportion of borrowed and own financial sources of companies
operating within food industry of the Republic of Serbia in the period from 2017 to 2019.

The paper is presented through three related sections. The first section presents an overview of research
results and conclusions of other authors regarding the influence of capital structure determinants on the
proportion of internal and external sources of financing. The second part of the paper presents the
composition of the sample, data source, overview of the variables used, as well as a description of the
conducted research methodology. The third segment of the paper presents the results of the empirical
section of the study, explanations and conclusions based on the evaluation of the regression model.

2  Literature Review

By comparing the results of research works conducted in the last few decades regarding the influence of
different determinants of capital structure, the presence of inconsistencies between the authors can be
noticed. The main difference in conclusions refers to the discrepancy between the direction of the influence
of a particular determinant on the capital structure, as well as in its statistical significance. Below are
presented the views of individual authors on the extent to which corporate income tax, profitability, size,
liquidity and asset structure of companies affect changes in the capital structure.

The capital structure reflects the way in which companies' funds are financed, showing the relative share of
debts in total sources of financing. From the economic aspect, it is completely expected that every company
does not finance the improvement and the growth of its business from exclusively accumulated own funds.
Consequently, companies often rely on external financing opportunities, which together with their own funds
form capital structure. According to the research of Petkovic et al. (2019), conducted on the example of
companies from the Republic of Serbia, local companies mainly use internal funds, while external sources
of financing are used to a lesser extent. The capital structure is a good indicator of a company's risk, given
that companies with a higher share of debt in total sources are being considered as less flexible and much
riskier (Wahab & Ramli, 2014). In addition, research conducted by Kuc & Kalicanin (2021) shows that large
Serbian companies have a low share of long-term debt and a very high share of short-term debt.

There are several criteria and factors to be considered when choosing an appropriate financing source. The
most common problem in this process is an existing contradiction between the determinants of the capital
structure, which makes the choice itself extremely complex.

Subsequently after Miller & Modigliani (1963), had introduced additional changes to the former theory of
capital structure by introducing a tax category, corporate income tax became of great influence on decisions
on capital structure. One of the most influential proposition of amended M&M theory states that the greatest
benefit from tax savings that is realized on the basis of tax deduction of interest cost is the increased value of
the company. Therefore, it leads to a situation in which a company is considered more valuable if it is more
indebted. Confirmation of this fact is precisely in the deduction of interest costs, which affects the reduction
of the tax base in the tax balance, and thus also the liability for corporate income tax and cash outflows. Given
that the amount of collected and spent cash is considered when determining the value of the company, it was
concluded that the deduction of interest expense is a factor of great importance. In the decades following the
theory, corporate income tax became one of the main subjects of research in the field of corporate finance. 

In addition to the theoretical development of this topic, in recent years, tax authorities have been developing
tax policies related to corporate income. The tax administrations of countries around the world have
prescribed a set of costs whose deduction in the tax balance can reduce the amount of taxable profit, such
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as interest costs. Consequently, the capital structure directed mainly towards borrowed resources is an
attractive choice for companies with high taxable profits.

Considering results of local research, it is necessary to refer to one of the latest analysis of this topic
conducted by Kuc & Kalicanin (2021). They investigate determinants of capital structure of the top 141
largest Serbian non-financial companies in the period following the global economic crisis in 2008. This
study shows that effective tax rate measured by dividing tax expense for the period by profit before taxes,
have no significant impact on capital structure of the largest companies in the Republic of Serbia.
Furthermore, Vrzina (2019) investigates whether the Serbian companies listed on the Belgrade Stock
Exchange have enhanced borrowing external funds after the increase of the prescribed corporate income
tax rate in 2013. The author states that despite an increase in prescribed corporate income tax rates,
companies in the Republic of Serbia have not boosted their debt levels. Withal, Vrzina considers a limited
availability of borrowing funds, high interested rates on bank loans, low corporate income tax burden and
availability of non-debt tax shields as a substitute for tax savings are the main causes of such behaviour of
taxpayers in the Republic of Serbia. On the other hand, Arsov (2016) analyzed the capital structure of the
Serbian joint-stock companies, most frequently traded on the Belgrade Stock Exchange and concluded that
average effective tax rates of companies have a significant and negative impact on capital structure.

As far as foreign research is concerned, Bauer (2004) and Thalib et al. (2019) argue the existence of a
positive relationship between tax savings based on interest expenses deductibility and capital structure. On
the other hand, Pirtea et al. (2014) concluded, after analyzing the capital structure of Romanian companies,
that there is a significant negative impact of tax rate, determined by dividing taxes paid by taxable income,
to capital structure. Moradi & Paulet (2018) carried out a large sample survey of 559 companies operating
within six developed European countries. The authors conducted the research from several aspects -
primarily from the aspect of different states. Secondly, from the aspect of different industries, as well as from
the time aspect as regards the Euro crisis. In the end, they have concluded that tax shields are significantly
negatively related to the capital structure. Some authors such as Nasution et al. (2017) consider that there
is no statistically significant influence between tax shields and debt to total assets ratio. Although many
authors have measured tax shield effect as ratio of current tax expense and net income, in this paper, effective
tax rate is determined as a ratio of total tax expenses, including either current or deferred taxes, and EBIT
or better known as operating income in Serbian profit and loss statement. The reasons for this selection of
measurement are twofold. Firstly, the use of deferred taxes in addition to the current tax expense more
accurately shows the effect of tax burden on the financial result of companies in one financial year. Secondly,
the use of operating profit instead of net profit provides a more precise estimate of business operations and
level of activity, especially within a sample of manufacturing and non-financial corporations.

According to the Serbian Corporate Income Tax Law, many prescribed expenses are considered as
deductible when compiling the annual tax balance. Besides interest costs, asset depreciation costs are one
of these.

The negative relationship between the share of depreciation cost in total assets, on the one hand, and capital
structure, on the other hand, is known as non-debt tax shields, which shows the taxpayer's intention to reduce
the amount of taxable profit by incurring high depreciation costs. One of the most common ways to generate
the increase in depreciation costs could be by determining the shorter life of fixed assets by accounting
policies, or by increasing depreciation rates. Accordingly, taxpayers will be able to use tax savings without
directing the capital structure more towards borrowed resources. In this regard, the negative relationship was
stipulated by DeAngelo et al. (1980), Bauer (2004), Deesomsak (2004) and Nasution et al. (2017).

Notwithstanding the above, some authors share the opposite view. Bradley et al. (1984) believe that
companies that have a high value of fixed assets and intangible assets create an adequate collateral and
more favourable credit conditions when borrowing. Particularly, Delcoure (2007), Bajramovic (2017) and
Moradi & Paulet (2018) believe that there is a positive relationship between the non-debt tax shields effect
and the capital structure.

Kakilli Acaravici (2015), Singh (2016), Pepur et al. (2016) and Thalib et al. (2019) consider that the tax savings
in this form are not a statistically significant category when analyzing the capital structure.

Company size is one of the most commonly used variables when analyzing capital structure (Singh, 2016).
The size of a company is a characteristic of legal entities that is closely related to the borrowing amount of
the companies. Since large companies have a high level of fixed assets, such companies usually have a
greater ability to borrow and better creditworthiness with financial institutions. On the other hand, according
to Dogan (2013), the size of the company has a positive effect on profitability. Consequently, large companies
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are usually able to finance themselves from retained earnings of the current or previous years. Wahab &
Ramli (2014), Kakilli Acaravci (2015), Guner (2016), as well as Bajramovic (2017) have agreed with the
previous fact on the existence of a negative relationship between the size and the structure of capital in the
last decade.

When making decisions about capital structure, profitability plays an important role. Results derived from
Stancic et al. (2016) research about testing relevance of alternative capital structure theories in Serbian
economy based on 674 production-oriented observations and 588 service- oriented observation show that
the level of leverage increases with the decrease in profitability. According to Singh (2016), profitability leads
to the creation of retained earnings and available reserves, thus it reduces the need for additional borrowing
in the capital market. This attitude about the negative relationship between profitability and capital structure
was confirmed by Malinic et al. (2013), Kakilli Acaravci (2015), Guner (2016), Nasution et al. (2017), as well
as Thalib et al. (2019). 

According to Harc (2014), companies are mainly financed according to the maturity of debts, i.e., there is a
positive relationship between fixed tangible assets and long-term debts, while the relationship between fixed
tangible assets and short-term debts is negative. The positive relationship between the asset structure and
the capital structure was confirmed by the studies of Wahab & Ramli (2014), Bajramovic (2017), Moradi &
Paulet (2018), Oktavina et al. (2018), Buana & Khafid (2018) and Harc (2019).

Unlike them, when it comes to the negative impact of tangibility, Stancic et al. (2016) state that the level of
leverage increases with the decrease in share of fixed assets in total assets.  The other group of authors,
among them Malinic et al. (2013), Koralun-Bereznicka (2013), Kakilli Acaravci (2015), Arsov & Naumoski
(2016), agree that there exists a negative relationship between the tangibility and capital structure. In this
particular case, Malinic et al. (2013) point to the inflexibility of the Serbian capital market and the lack of
different sources of financing.

Additionally, Deari & Deari (2009), Singh (2016), Ariyani et al. (2018), Silwal (2019) did not realize a
statistically significant relationship between asset structure and capital structure. 

There are known views in the literature regarding the impact of liquidity on the capital structure. Malinic et
al. (2013), Wahab & Ramli (2014), Singh (2016) and Guner (2016) concluded through research that highly
liquid companies have no need for additional borrowing. 

Based on the aim of this research, as well as on the theoretical framework, the hypotheses that will be tested
within the paper are the following:

H1: There is a statistically significant relationship between the tax shield effect and the capital structure of
companies within the food industry in the Republic of Serbia.

H2: There is a statistically significant relationship between the non-debt tax shield effect without debts and
the capital structure of companies within the food industry in the Republic of Serbia.

3. Empirical Data and Methodology

The subject of the research presented in the paper is the impact of corporate income tax on the capital
structure of companies in the food industry of the Republic of Serbia in the period from 2017 to 2019.
Accordingly, the conducted research assesses the direction and strength of the influence of capital structure
determinants, primarily corporate income tax. In addition, the paper includes an assessment of the impact
of company size, liquidity, asset structure and profitability on the financial mix.

The data source includes the official financial reports of companies registered with the Business Registers
Agency of the Republic of Serbia with activity codes within sector C, area 10 - Food production, according
to the Regulation on Classification of Activities (Official Gazette RS, 2010). The sample included top 250
active companies with the highest amount of operating income in 2019 within the food industry of the
Republic of Serbia. In that manner, it is ensured that the sample includes the companies with the highest level
of operations, regardless of the fact that some of them operated at a loss. Thus, the results of the analysis
were driven by the largest and most active representatives of this industry. Considering that TP Catalyst
software, developed by Bureau van Dijk, was used for the formation of the sample, companies that did not
provide financial data to TP Catalyst for the entire analyzed period were excluded from the sample. 
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In addition, it should be noted that the food industry was taken into account primarily due to its largest
contribution to the GDP of the Republic of Serbia, which accounted for up to 13.7% in 2019, according to
the latest data (Republicki zavod za statistiku (Statistical Office of the Republic of Serbia), 2020).

The selection of dependent and independent variables is based on the theoretical framework. The following
table shows the variables used in evaluating the model in this paper, together with the literature source.

Table 1: A review of theoretical framework for dependent and independent variables

Source: Authors’ illustration
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Variable 
category 

Variable 
name 

Abbreviation Variable formulation Literature source 

Dependent 
variable 

Capital 
Structure 

 
CS 

Total debt / Total assets 

Delcoure (2007), Malinic et al. (2013), 
Wahab & Ramli (2014), Singh (2016), 
Pepur et al. (2016), Guner (2016), 
Bajramovic (2017), Vrzina (2019). 

 
Tax shield 

effect 
TS 

Total corporate income 
tax expense (including 
current and deferred 

expense) / EBIT 

Negash (2002), Vatavu (2015), Thalib et 
al. (2019). 

 
Non-debt 
tax shield 

effect 
NDTS 

Depreciation expense / 
Total assets 

Bajramovic (2017), Bauer (2004), 
Delcoure (2007), Deari & Deari (2009), 
Pirtea et al. (2014), Kakilli Acaravci 
(2015), Guner (2016), Pepur et al. 
(2016), Nasution et al. (2017), Moradi & 
Paulet (2018). 

Independent 
variables 

Asset 
Structure 

AS 
Fixed assets / Total 

assets 

Delcoure (2007), Deari & Deari (2009), 
Malinic et al. (2013), Wahab & Ramli 
(2014), Saleh et al. (2015), Kakilli 
Acaravci (2015), Vatavu (2015), Singh 
(2016), Stancic et al. (2016), Pepur et al. 
(2016), Arsov & Neumoski (2016), 
Pepur et al. (2016), Setiadharma & 
Machali (2017), Bajramovic (2017), 
Buana & Khafid (2018), Moradi & Paulet 
(2018), Harc (2019).  

Size SIZE Ln Total assets 

Delcoure (2007), Deari & Deari (2009), 
Wahab & Ramli (2014), Pepur et al. 
(2016), Kakilli Acaravci (2015), Singh 
(2016), Stancic et al. (2016), Pepur et al. 
(2016), Guner (2016), Arsov & 
Neumoski (2016), Bajramovic (2017), 
Moradi & Paulet (2018), Ariyani et al. 
(2018), Silwal (2019). 

Liquidity LIQ 
Current assets / Current 

liabilities 

Malinic et al. (2013), Wahab & Ramli 
(2014), Vatavu (2015), Pepur et al. 
(2016), Singh (2016), Stancic et al. 
(2016), Guner (2016), Stevanovic et al. 
(2019). 

Profitability PROFIT ROA 

Delcoure (2007), Deari & Deari (2009), 
Malinic et al. (2013), Wahab & Ramli 
(2014), Vatavu (2015), Kakilli Acaravci 
(2015), Pepur et al. (2016), Stancic et al. 
(2016), Guner (2016), Bajramovic 
(2017), Nasution et al. (2017), Moradi & 
Paulet (2018), Oktavina et al. (2018), 
Ariyani et al. (2018), Silwal (2019), 
Thalib et al. (2019), Stevanovic et al. 
(2019). 

 



4. Results and Discussion

Descriptive statistics of variables are presented in the following table. The table shows the arithmetic mean,
standard deviation, as well as the minimum and maximum value of selected variables for 750 observations
in a sample of 250 companies in the food industry of the Republic of Serbia.

Table 2: Results of descriptive statistics

Source: Authors’ calculations

The results of the descriptive statistical analysis show that, on average, companies are mostly financed from
their own sources. Additionally, the asset structure of entities from the sample is balanced. Hence, it can be
interpreted that companies from the sample, on average, have an enviable guarantee substance for creditors
on the financial market, in the form of a high value of long-term assets. In general, companies from Serbian
food industry are highly profitable and liquid. Accordingly, it can be assumed that due to high profitability,
companies are financed from current or retained earnings in previous years.
At the beginning of the panel regression analysis, a regression model was determined in accordance with
the previously formulated hypotheses and variables. The regression equation is shown below:

(1)

Hausman’s test was used to detect more appropriate specification of the model. The result of the test showed
that the fixed effects model was adequate.

Table 3: Results of evaluation of a regression model with a fixed specification

Source: Authors’ calculations

Furthermore, it is necessary to test the existence of autocorrelation, as the basic assumptions of regression
analysis. Autocorrelation is considered to be a form of connection between the values of the time series in
different time periods of observation. The Wooldridge test is applied for detecting the presence of
autocorrelation in the regression model. Since the obtained value p = 0.1610 > 0.05, the null hypothesis is
confirmed and the absence of autocorrelation is determined. The results of the Wooldridge test are presented
in the table below.
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Capital Structure Coefficient Standard Error t-Statistic P > | t | 

Tax shield 0.004 0.005 0.77 0.442 
Non-debt tax shield -1.358 0.527 -2.57 0.010 
Size 0.020 0.022 0.91 0.363 
Profitability -0.006 0.001 -7.96 0.000 
Asset Structure 0.012 0.061 0.20 0.842 
Liquidity -0.003 0.002 -1.53 0.126 
     
R-squared 0.1335    
Adjusted R-squared 0.1265    
F-Statistic 12.91 (p=0.000)    
 



Table 4: The Wooldridge test results

Source: Authors’ calculations

The results of regression analysis show that the debt driven determinant of capital structure such as
corporate income tax based on interest costs is not statistically significant when considering its effect on
capital structure. In this regard, hypotheses H1 is rejected. In this regard, the results of Kuc & Kalicanin
(2021) and Vrzina (2019) about the impact of tax shield on capital structure are confirmed. Therefore, it can
be concluded that the most active companies in the Serbian food industry do not consider the tax rate when
making a decision on the capital structure, i.e., the amount of additional borrowing. As far as foreign research
is concerned, the results of the analysis are in accordance with the conclusion reached by Nasution et al.
(2017), who consider that there is no statistically significant influence between tax shields and debt to total
assets ratio.

Further, since the estimated value p = 0.010 < 0.05 for the second regression coefficient regarding non-tax
shield is lower than the significance threshold, hypothesis H2 is accepted and confirms the existence of a
negative and statistically significant relationship between corporate income tax based on depreciation costs
and capital structure. The negative relationship was stipulated by the authors DeAngelo et al. (1980), Bauer
(2004), Deesomsak (2004) and Nasution et al. (2017). In this particular case, the research conducted in this
paper showed that the conclusions reached by the aforementioned authors also apply to companies
operating in the food industry, one of the largest industries in the Republic of Serbia. In this manner, it is
noticeable that Serbian taxpayers take into account only non-debt shield when considering the debt-to-
equity ratio of the company.
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The food industry of the Republic of Serbia is one of the most important sectors of the domestic economy, making a large
part of domestic exports. Doing business in highly competitive areas of the economy requires careful decision-making on
all segments of operations, both internal and external. One of the most vital decisions that needs to be made by top
management is the decision on the capital structure. What precedes such a decision is taking into consideration all the
factors that influence the proportion of borrowed and own financial sources. The aim of the research presented in this
paper is to assess the effect of corporate income tax, as well as the tangibility, company size, profitability and liquidity on
the capital structure of companies in the food industry of the Republic of Serbia. The results of the panel regression analysis
showed that there is a negative and statistically significant impact of non-debt tax shield on the capital structure. In other
words, companies use the right to deduct the costs of asset depreciation. In that manner, companies compensate the tax
savings that would be obtained on the basis of interest costs by additional borrowing in a capital market. In this way,
companies that perform business activities within the food industry are capable of bearing a lower burden of corporate
income tax and have their capital structure turned more towards their own resources. Considering the results of the
research, it can be concluded that the entities in the sample take tax planning into account when it comes to this form of
tax. Further, the results of the regression model assessment also included the impact of the tax shield based on interest
expenses deductibility. However, the research detected the absence of statistical significance of the mentioned capital
structure determinant in the food industry of the Republic of Serbia. Considering that the Republic of Serbia is a country
with one of the lowest corporate income tax rates in Europe, it was expected that the effective tax rate is not an important
factor when deciding on the capital structure, what was confirmed by the results of the research. These results are in line
with the conclusions of the Kuc & Kalicanin (2021), Vrzina (2019) and Nasution et al. (2017). Additionally, Serbian corporate
income tax rate is lower than the rates that were in force at the time of the emergence of the M&M theory. Taking into
account the insufficiently developed capital market in the Republic of Serbia and a low corporate income tax rate, reduced
interest of companies in additional borrowing in order to achieve tax savings could be expected. 

Despite the wide range of research on the determinants of capital structures and on the validation of previously established
theories of capital structure, the impact of corporate income tax on debt-to-assets ratio is not clear enough. The main
reason is that the largest number of theories of capital structure originated in developed countries with developed capital
market and high corporate income tax rates. Therefore, the significance of this paper is that this topic has been partially
covered based on a sample of companies from the Republic of Serbia, especially of companies that participate in one of
the most successful and competitive manufacturing industries, such as food industry. Additionally, the results obtained in
this research will most likely be competitive to other production branches of the industry of the Republic of Serbia. Also,

Conclusion
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