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Abstract: The aim of this paper is to identify the determinants of the effective tax burden of compa-
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covers the time interval from 2008 to 2017. Dynamic panel analysis was used to con-
duct the research. Microeconomic data were obtained from the databases of the Financial 
Agency, and macroeconomic data from the Central Bureau of Statistics. The results indi-
cate that the effective tax burden of companies in the activity division Telecommunication 
is affected by the effective tax burden from the previous period, company size, leverage, 
inventory intensity, profitability and economic cycle. While capital and labour intensity 
didn`t prove statistically significant. The main limitations of the research lie in the impos-
sibility of generalizing the stated results to all companies from the observed activity, using 
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is the first study of the determinants of the effective tax burden conducted in the Republic 
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Introduction

In the period from January 2001 to 31. December 2016., corporate income tax (CIT) 
was generally paid at the statutory rate of 20%, but in 2017 it was reduced to 18% and 
12%, respectively1. However, a small number of companies actually pay taxes at the 
statutory rate. Namely, the law introduced tax incentives and reliefs that enable re-
duction of the corporate tax burden for many companies below the statutory tax rate.

The effect of tax reliefs is not uniform among companies. Some companies use 
more tax incentives than others, resulting in differences in effective tax rates among 
companies. While some companies pay tax at a lower effective tax rate than the 
statutory one, other companies may even pay tax at a higher effective rate than the 
statutory.

In the last few years, there has been an increase in scientific papers that investigate 
the impact of certain determinants on the effective tax burden of companies. Howev-
er, they are mainly focused at large companies listed on the stock exchange of a par-
ticular country. The effective tax burden in the Republic of Croatia is an insufficient-
ly researched area. According to the authors’ knowledge, so far only a few authors in 
Croatia have dealt with this field, who have used the Devereux-Griffith model for this 
purpose (Šimović, 2009; Kukić, 2006; Švaljek, 2006). Bubanić & Korent (2020) anal-
yse the macro-effective tax rates of the Republic of Croatia and selected countries, as 
well as selected activities of the Republic of Croatia. Nevertheless, so far, no research 
has been conducted in the Republic of Croatia that would identify determinants that 
affect the effective tax burden of companies.

The main objective of this research is to identify the determinants of the effective 
tax burden of companies registered in the Republic of Croatia in the activity division 
Telecommunications  according  to  the  National  Classification  of  Activities  20072. 
The study of the entire activity and the inclusion of all companies from the same, 
allows to draw more appropriate conclusions than to consider only a small sample 
of companies from individual activities, and to draw conclusions on a significantly 
smaller set of data. The telecommunications industry is considered one of the most 
important segments of the development of any economy, including the Croatian one 
(Bubanić, 2020). Such an analysis, of only one activity important for the economy, 
could contribute to the preparation of a specific framework for this type of compa-
nies. This industry has a significant contribution to the Croatian economy, which can 
be seen from further data. According to the data of the Financial Agency from the 
official database info.biz, companies from the activity division Telecommunication 
in 2016 had a share in the total profit tax of 3.84% of all companies in the Republic of 
Croatia, and in 2017 a share of 3.06%. In 2016, companies in the Republic of Croatia 
recorded an average income tax in the amount of HRK 61,022, while companies in 
the activity division Telecommunication an average in the amount of HRK 967,111. 
In 2017, companies in the Republic of Croatia recorded an average corporate income 
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tax in the amount of HRK 55,689, and companies in the activity division Telecom-
munications an average in the amount of HRK 728,079. (Financial Agency [FINA], 
2021) Reduced income tax amounts were expected, given that there was also a reduc-
tion in the statutory income tax rate. Significantly higher average amounts of corpo-
rate income tax from the Telecommunications activity compared to companies from 
the entire territory of the Republic of Croatia, make them interesting for researching 
the effective tax burden. 

In order to investigate the main aim of this research, i.e. to identify the determi-
nants of the effective tax burden of companies in the activity division Telecommu-
nications of the Republic of Croatia, it is necessary to start from the main research 
question: “Which determinants affect the effective tax burden of companies?”. Based 
on the research question, and the literature review given in Chapter 2, in order to 
achieve the main research aim, we start from the research assumptions that the ef-
fective tax burden of companies in the activity division Telecommunication in the 
Republic of Croatia is affected by:
 1. Company size,
 2. Financial leverage,
 3. Capital intensity,
 4. Inventory intensity,
  5.  Profitability,
 6. Labour intensity, and
 7. Economic cycle.

Literature Review of Determinants of Effective Tax Rate

The effective (real) tax burden is measured by the effective (real) tax rate, which 
present a picture of the complete tax performance, and it`s a measure that includes 
the use of tax reliefs and incentives (Harris and Feeny, 2003). This is the rate that 
measures the taxpayer’s actual tax liability. Effective tax rate is calculated as the 
share of tax collected in the tax base that has not yet been adjusted to legal provi-
sions, and so it expresses the taxpayer’s actual, economic tax burden (Jelčić, 2001; 
Kesner-Škreb, 1997; Liu and Cao, 2007). Ott (1999) states that the effective corporate 
income tax liability is expressed as the tax base rate, i.e. as a tax rate that takes into 
account all elements of the tax system, not just the statutory tax rate. Therefore, the 
effective tax rate shows the actual, economic tax burden of the taxpayer. (Bubanić 
& Korent, 2020)

A review of previous research has shown that they examined the relationship bet-
ween the effective tax rate (indicator of the effective tax burden) and the character-
istics of the company, such as: size, capital intensity, leverage, inventory intensity, 
profitability, labour intensity; and macroeconomic impact (economic cycle).
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In empirical research, the most common variable whose impact on the effective 
tax burden is sought to be proven is the company size. Siegfried (1972) studied the 
impact of firm size on the effective tax rate by assuming that larger firms have a less 
effective tax burden. This variable is included in the research for two basics but mu-
tually opposite reasons. On the one hand, this relationship will be positive, confirm-
ing the hypothesis of political costs, where greater “visibility” of large companies 
exposes them to greater regulatory action. Conversely, the relationship between a 
firm’s size and its effective tax burden is negative if  larger firms have greater op-
portunities for tax planning and the adoption of accounting practices, which allow 
them to reduce the effective tax burden. The relationship can also be negative if 
larger companies enjoy greater political power. (Zimmerman, 1983) A review of 
previous research shows that in most research, the company size is a determinant 
of the effective tax burden. In these studies, the firm size variable has a statistically 
significant impact on the company’s effective tax rate, whether positive or negative. 
A positive significant relationship was found in the research Fernandez-Rodriguez & 
Martinez-Arias (2012) Fernandez-Rodriguez & Martinez-Arias (2014), which con-
firms the hypothesis of political costs, i.e. that larger companies are under greater tax 
control. In contrast, research by Richardson & Lanis (2007) and Savitri (2017) found 
a negatively significant relationship between the firm’s size variable and effective tax 
rate. This confirms the hypothesis of tax planning and political power of large com-
panies, i.e. larger companies invest more efforts in tax planning. But there are also 
studies that do not find a statistically significant impact of firm size on its effective 
tax burden (Liu & Cao, 2007). Accordingly, any form of statistical significance (or 
insignificance) between the firm size and its effective tax burden can be expected.

The company’s asset mix affects its effective tax burden. In this research, the 
determinants of company’s asset mix that affect its effective tax burden will be 
the size of investments in tangible fixed assets (capital intensity), and investment 
in inventories (inventory intensity). Capital intensity is an important determinant 
that affects company’s effective tax burden. Tax reliefs related to investments in 
fixed assets (primarily fixed tangible assets) such as accelerated depreciation rates, 
capital reliefs, etc., should enable companies to reduce corporate income tax lia-
bilities, and consequently it`s effective tax burden (Fernandez-Rodriguez & Marti-
nez-Arias, 2014) In all tax systems, depreciation (of property, plant and equipment) 
is deducted before tax. Therefore, companies with a higher level of tangible fixed 
assets (higher capital intensity) should have a lower effective tax burden. The stated 
negative relationship between the effective tax burden and the higher level of tan-
gible fixed assets is confirmed by Fernandez-Rodriguez, & Martinez-Arias (2014) 
and Savitri (2017), while Janssen & Buijink (2000) deny the above. Related to the 
company’s asset mix, an important determinant of the effective tax burden is the 
intensity of investment in inventories, and it should have the opposite effect on the 
company’s effective tax burden than capital intensity. Accordingly, companies with 
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higher capital intensity are expected to have a lower tax burden, so companies with 
higher inventory intensity should face a higher effective tax burden, as confirmed 
by Gupta & Newberry (1997). Savitri (2017) in his research refutes the above, and 
finds a significantly positive relationship between the effective tax burden and in-
ventory intensity.

Observing the impact of financial  leverage on the effective tax burden of com-
panies, the results of most studies suggest that this impact is statistically significant 
(Fernandez-Rodriguez & Martinez-Arias, 2014; Liu & Cao, 2007; Gubata & New-
berry, 1997), i.e. that financial leverage is a determinant of company’s effective tax 
burden. Namely, interest expenses represent a tax deduction in profit, which leads to 
tax savings due to the use of external sources of funds (Dvorski, Kovšca & Vincek, 
2018). The cost of interest can be deducted from a company’s pre-tax income, while 
dividends do not. This could mean that the capital structure of a company can affects 
its effective tax burden. (Liu & Cao, 2007) The results of empirical research indicate 
that financial leverage significantly negatively affects company’s effective tax burden 
(Janssen & Buijink, 2000; Liu & Cao, 2007), which is expected, because interests are 
deductible from pre-tax income. Which means that companies with a higher level of 
indebtedness have a lower effective tax burden.

One of  the determinants of company’s effective tax burden is profitability. The 
most  profitable  companies make higher  profits  and pay  corporate  income  tax  (al-
most) every year. Conversely, less profitable companies make lower earnings, or even 
losses, and thus pay a lower amount of corporate income tax, or do not pay it at all. 
Given that permanent and temporary accounting differences affect the company’s 
profitability, using carried forward losses (type of temporary difference), companies 
can reduce their tax liabilities for the coming business years. Evidence from empir-
ical  research suggests a significantly positive association between profitability and 
companies effective tax burden (Liu & Cao, 2007; Rodriguez & Martinez-Arias, 
2014). Savitri (2017) finds the opposite results, i.e. confirms the negatively significant 
impact of profitability on company’s effective tax burden.

Labour intensity is rarely investigated determinant in studies of the effective tax 
burden. The burden of employee social security falls on the company’s cost, thereby 
reducing  their  profitability  and  consequently  effective  tax  burden  (Ooghe,  Schok-
kaert & Flechet. 2003; Wilkie, 1988; Lazar, 2014). Spengel, Li, Finke & Zinn. (2011) 
argues that the inclusion of labour costs in production costs delays their deductibil-
ity, because they become an expense when the products are sold, which increases 
the profit tax. Consequently, there is a possibility that the labour intensity variable 
also affects company’s effective tax burden. Gubata & Newberry (1997) include the 
labour  intensity  determinant  in  their  research,  however,  no  statistically  significant 
impact of this determinant on the effective tax burden has been proven. Notwith-
standing, in order to satisfy the research curiosity, this determinant will be included 
in the subject research.
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All the mentioned determinants are internal, specific to each company. However, 
the company’s effective tax burden is also subject to possible macroeconomic influ-
ences, such as the economic cycle. Rodriguez & Arias (2012) include the economic 
cycle in the research as a control variable, and measure the same using the growth 
rate of gross domestic product (GDP).

For previously selected determinants, empirical research yield opposites result in 
terms of significance, and positive or negative impact on the company’s effective tax 
burden.

Sample design, Model Specifications and Variable Definitions

Sample design

This research covers all companies registered in the database of the Financial Agen-
cy in the period from 2008 and 2017 registered in activity division J61 Telecommu-
nications according to the National Classification of Activities (2007). The analysis 
includes  all  companies  that  submitted  basic  financial  statements  for  the  reference 
year. Activity division J61 Telecommunications comprises four classes: J6110 Wired 
telecommunications activities, J6120 Wireless telecommunications activities, J6130 
Satellite telecommunications activities, and J6190 Other telecommunications activ-
ities. Previous research examining the issue of the effective tax burden has mainly 
considered listed companies, while research examining a separate whole activity al-
most don’t exist3. 

Table 1 shows the distribution of the number of companies in activity division 
J61 Telecommunications used in the study. Central tendency measures indicate an 
increase in the number of companies over the years. In the distribution of the number 
of companies in activity division J61 Telecommunications, the largest share has com-
panies from the class J6110 Wired Telecommunications activities. In 2008, this share 
was 60.83% and in 2017 the share was 47.33%. While the share of these companies is 
decreasing, the share of companies from the class J6190 Other telecommunications 
activities is increasing. In 2008 the share was 16.13%, and in 2017 it was 24.14%.
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Table 1:  Distribution of the number of companies in activity division J61 Telecom-
munications

Year
Classes of the activity division J61 Telecommunication

Sum Mean MedianJ6110 
Wired* 

J6120 
Wireless* 

J6130 
Satellite* 

J6190 
Other* 

2008 132 44 6 35 217 54,25 39,5

2009 154 43 4 20 221 55,25 31,5

2010 136 51 7 51 245 61,25 51

2011 143 50 7 59 259 64,75 54,5

2012 147 42 7 64 260 65 53

2013 151 47 8 75 281 70,25 61

2014 151 51 7 83 292 73 67

2015 146 53 7 92 298 74,5 72,5

2016 141 55 7 90 293 73,25 72,5

2017 142 56 8 94 300 75 75

Sum 1443 492 68 663 2666 666,5 577,5

Mean 144,3 49,2 6,8 66,3 266,6

Median 144,5 50,5 7 69,5 270,5

*telecommunications activities
Source: Authors’ systematization according to Financial agency data 

Table 2 shows the distribution of companies from the sample by size4. So far, large 
companies have been mainly included in the studies (Fernandez-Rodriguez & Mar-
tinez-Arias, 2012). The subject research includes companies of all sizes, with micro 
and small companies predominating.

Table 2: Distribution of the number of companies by size

Size
Year

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Micro 251 263

Small 207 210 234 248 248 269 279 285 29 25

Medium 5 4 5 5 4 5 7 6 7 6

Large 5 7 6 6 8 7 6 7 6 6

Source: Authors’ systematization according to Financial agency data 

Similar studies typically use a balanced sample (Fernandez-Rodriguez & Mar-
tinez-Arias, 2012; Liu & Cao, 2007) which means that only companies that persist 
throughout the observed period are included in the research, thus omitting compa-
nies that entered and left activities during the observed period. In this research, an 
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unbalanced sample will be used, i.e. all companies that found themselves in the ref-
erence year will be included in the study, including companies that entered and left 
the activity division in the observed period. Involving all companies in research and 
using an unbalanced sample gives a scientific contribution. Following the example of 
previous research, only non-financial companies were included in this research.

Model specification

In order to conduct research, in addition to the methods of descriptive statistics, a 
panel regression analysis will be used, i.e. a method that simultaneously uses the 
advantages of time series methods and cross-section methods. In this kind of studies, 
static panel models are mostly used (Fernandez-Rodriguez & Martinez-Arias, 2012), 
while dynamic panel models are rarely represented (Fernandez-Rodriguez & Marti-
nez-Arias, 2014). This study used a GMM dynamic panel model with Arellano-Bover 
/ Blundell-Bond estimator, whose popularity is growing in the scientific community 
(Arellano & Bover 1995; Blundell & Bond 1998; Roodman, 2009).

The application of this estimator is appropriate because it takes full advantage of 
the Arellano-Bover estimator – (1) when the study takes into account several time 
periods (small T) and many companies (large N), as in this case; (2) when estimating 
linear relationships; (3) when the dependent variable is dynamic, i.e. it depends on 
its own past movements (in this study, this would include the need to use the lagged 
dependent variable to capture the dynamic nature of the effective tax burden vari-
able);  (4)  the  likely  endogeneity  of  the  independent  variables;  (5)  individual  fixed 
effects; (6) heteroskedasticity and autocorrelation within, but not between, observa-
tions (companies); – and makes an additional assumption (7) that the first differences 
of the instrument variables are not correlated with fixed effects. (Roodman, 2009) An 
additional assumption allows to introduce more instruments and improves efficiency.

In order to test the assumptions, i.e. the significance of the impact of individual 
determinants on the company’s effective tax burden, the following model is assessed:
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where the symbol i denotes the companies, the symbol t year, β0 represents the com-
panies-specific constant that accumulates unobserved heterogeneity, i.e. time-invari-
ant unobserved individual effects specific to a particular company i, and εit symbol-
izes an error.

Data and variables used

In the analysis, data from the Financial Agency were used. The data include regis-
tered companies in the Republic of Croatia whose predominant activity according to 
the National Classification of Activities 2007 is the activity division J61 Telecommu-
nications. The time period includes data from 2008 to 2017, and the data set includes 
only companies that have submitted financial statements for the reference year.

To calculate the variable indicators, data from the basic financial statements (bal-
ance sheet and income statement) submitted by companies to Financial Agency are 
used, which include: income tax, total assets (assets), short-term and long-term lia-
bilities, tangible assets, inventories, total income, total expenses, profit before tax, net 
profit, capital and reserves, labour expenses. To calculate the indicators of the mac-
roeconomic impact variable, data on the growth rate of real GDP is used, available 
from the Central Bureau of Statistics (Croatian Bureau of Statistics [CBS], 2020).

Data are processed using MS Excel and STATA software packages. The method 
of descriptive statistics is used and the obtained results are presented graphically and 
tabularly. In order to interpret certain results, measures of central tendency are used.

The effective tax burden variable is measured by the indicator of the effective tax 
rate (ETR). It represents the dependent variable in the model. There are different defi-
nitions of the effective tax rate (see for example Callihan, 1994). In this research, the 
effective tax rate represents the ratio of the amount of company’s corporate income 
tax and his profit before tax, i.e.

 ETR Corporate income tax
Profit before tax

=   
  

It is unrealistic to assume, that every company has achieved a positive financial 
result in all years, i.e. the obligation to pay corporate income tax every year. Because 
companies make losses in some years and profits in others, this research is conducive 
to using an unbalanced sample. In similar studies, it is common to exclude from the 
research companies that made a pre-tax loss in a given year or reported a negative 
income tax expense. They are excluded for two reasons: first, it is problematic to in-
terpret a negative effective tax rate, and second, the complete exclusion of such firms 
allows a balanced sample (Liu & Cao, 2007; Zimmerman, 1983). In this study, com-
panies will not be excluded entirely, but only the data on the effective tax rate from 
a particular year when it is negative or shows a distorted result (for example, when 
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income tax is negative and when gross profit is negative, because then the effective 
tax rate is positive, which does not reflect the actual situation5).

The first independent variable in the model is the effective tax burden from the 
previous period (ETRt-1) (i.e. the first lag of the dependent variable effective tax bur-
den measure with the effective tax rate). The use of a lagged dependent variable is 
specific to the dynamic model, and it seeks to identify the possibility of the existence 
of a time adjustment of the dependent variable, i.e. ETR. Fernandez-Rodriguez, & 
Martinez-Arias (2014) state that a statistically significant coefficient means that ad-
justments to the effective tax rate are relevant.

Firm size (SIZE) was measured as the logarithm of total assets (Fernandez-Ro-
driguez, & Martinez-Arias, 2014). It was previously pointed out, that in the case of 
a positive correlation between the effective tax rate and the size of the company, the 
theory of political costs would be confirmed – larger companies will pay more taxes 
due to greater tax control. A negative correlation would confirm the fact that, larger 
companies may reduce the effective tax burden by investing in tax planning.

Financial leverage (LEV) is a possible determinant of the effective tax burden, 
and is measured as the debt ratio, i.e. the ratio of total liabilities to total assets (Feeny 
et. Al., 2006). Traditionally, a negative relationship between indebtedness and the 
dependent variable is expected, as interest on debt creates a tax shield, resulting in a 
reduction in the effective tax burden for firms with higher leverage. In the case of a 
positive relationship, this would mean that companies with a high tax burden (high 
effective tax rate) will be more motivated for borrowing.

The following two determinants are included in the research as determinants of 
asset structure. Capital intensity (CAPINT) is measured by the ratio of a company’s 
tangible assets to total assets. The associated variable, inventory intensity (INVINT) 
is measured as the ratio of inventories to total companies’ assets. Given the tax incen-
tives associated with investments in fixed assets (such as accelerated depreciation), 
companies should be able to reduce their income tax liability, and consequent the 
effective tax rate. If the capital intensity doesǹ t prove to be significant, a significant 
impact of the inventory intensity determinant is expected, and vice versa.

Profitability can affect the company’s effective tax burden. Two profitability mea-
sures will be used in this study: return on assets (ROA) and return on equity (ROE). 
In both measures, the net principle is used, the profitability of assets is measured as 
the ratio of profit after tax and total assets, and the profitability of capital as profit 
after tax and capital and reserves. Given the inconsistent results of previous studies, 
a statistically significant impact is expected, but no positive or negative relationship 
is predicted.

Labour intensity has rarely been investigated as a determinant of company’s ef-
fective tax burden. In this study, it is measured as the ratio of labour costs to total 
income (Lazăr, 2014). Since in previous studies (Gubata & Newberry, 1997; Lazăr, 
2014) this determinant didǹ t prove as statistically significant, a similar outcome is 
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expected here as well. Regardless of expectations, for the purpose of further research, 
it should be assessed here as well.

The macroeconomic impact (economic cycle) is measured by the growth rate of 
real GDP. A positive relationship between the real GDP growth rate and the effective 
tax rate would indicate that during the expansion, companies make higher profits and 
pay more taxes. Conversely, the negative impact would point to the fact that compa-
nies in the expansion phase record higher amounts of depreciation and provisions to 
help them overcome the recession.

The following Table 3 gives the variables, the indicators of the variables, and their 
measurements.

Table 3: Description of research variables

Variable Variable indicator Indicator measure
Dependent variable

Effective tax burden Effective tax rate (ETR) Corporate income tax / Profit before tax

Independent variables
Firm size Size (SIZE) Logarithm of total assets

Financial leverage Indebtedness ratio (LEV) Total liabilities / Total assets

Capital intensity Capital intensity (CAPINT) Tangible assets / Total assets

Inventory intensity Inventory intensity (INVINT) Inventories / Total assets

Profitability
Net return on assets (ROA) Profit after tax / Total assets

Net return on equity (ROE) Profit after tax / Capital and reserves

Labour intensity Labour intensity (LABINT) Labour costs / Total income

Macroeconomic impact Real BDP Real GDP growth rate

Source: Authors’ work

Results, discussion and limitations

Descriptive Statistics Results

Before presenting the regression results, the following Table 4 and Figure 1 show the 
average and median values of the effective tax rate of the observed period, and they 
are compared with the statutory rate of corporate income tax.
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Table 4: Average and median effective and statutory tax rates

ETR
Year

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Mean ETR 16,10 21,15 12,69 12,80 28,41 13,70 13,996 16,89 14,94 10,19

Median ETR 19,96 19,84 0,007 5,25 13,53 11,59 19,86 18,83 20,00 12,00

STR 20 20 20 20 20 20 20 20 20 18*

* The statutory corporate income tax rate of 18% is the highest marginal rate, in 2017 two rates were used: 12% 
and 18%.
Source: author’s calculation

Figure 1: Effective and statutory tax rate

Source: Authors’ work

The results show that, on average, companies pay effective corporate income tax 
at a lower rate than the statutory rate of corporate income tax. Exceptions of this are 
the years 2009 and 2012. The medial values of the effective tax rate show that half of 
the companies certainly pay corporate income tax at a rate lower than the statutory 
rate. Also, it is interesting to note that in 2017, both average and median effective tax 
rates declined after the statutory tax rate was reduced. The median effective tax rate 
in 2017 is 12%, and it shows that half of companies in the activity division telecom-
munication pay effective corporate income tax at a rate equal to or less than the lower 
statutory tax rate.

The following Table 5 shows the descriptive statistics for all variables used in the 
study. The results of the descriptive statistics show that the average value of the effec-
tive tax rate is higher than the statutory rate of corporate income tax. The standard 
deviation, and the minimum and maximum values of the effective tax rate indicate 
high variability. The maximum value of 24,658.72% is the already mentioned outlier 
that appeared in 2014. The values of the firm`s size variable confirm that companies 
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of all sizes, from micro to large, were included in the research. The variability of 
the used variables, is the result of the heterogeneity of the companies within the 
observed activity.

Table 5: Descriptive statistics of research variables

Variable Obs Mean Std. Dev. Min Max
ETR 2594 15,917 81,54299 0 3711,644

SIZE 2664 5,649867 1,174253 0 10,15853

LEV 2664 574.294,5 2,49E+07 0 1,27E+09

CAINT 2664 21,22649 27,32878 0 100

INVINT 2664 5,10854 12,98393 0 96,9633

ROA 2664 -326.851,3 1,73E+07 -8,92E+08 4,30E+07

ROE 2556 16.784,81 851089,9 -85447,82 4,30E+07

LABINT 2528 1.605,676 35938,81 0 1435596

GDP 2666 -0,259227 2,47411 -6,2 2,9

Source: author’s calculation

Regression Results

The following Table 6 shows the results of the panel regression analysis.
The coefficient of the lagged dependent variable (i.e., the effective tax burden from 

the previous period, ETRt-1)  is  statistically  significant. This  confirms  that  the  tax 
burden of one period depends on the tax burden of the previous period. This justifies 
the use of a dynamic panel model over static models, which doǹ t take into account 
lagged dependent variables. The results are consistent with a study by Fernández-Ro-
dríguez & Martínez-Arias  (2014)  that  confirmed  the  statistical  significance of  the 
lagged dependent variable in Brazil, Russia India, and China (BRIC). The negative 
sign of the lagged dependent variable’s coefficient, indicates that the tax burden from 
one period negatively affects the tax burden of the next period. Which would indicate 
that companies are striving to reduce the effective tax burden from year to year.
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Table 6. Results of panel regression analysis

System dynamic panel-data estimation Number of obs = 1.902
Group variable: id Number of groups  = 413
Time variable: YEAR  
 Obs per group:  
 min = 1
 avg = 4,605327
 max = 9
Number of instrument = 53 Wald chi2(9) = 72,27
 Prob > chi2 = 0,0000
One-step results  

ETR Coef. Std. Err. z P>|z| [95% Conf. Interval]

ETR L1. -0,0964983 0,023782 -4,06 0,000* -0,1431106 -0,0498861

SIZE -16,67139 9,823109 -1,7 0,090*** -35,92433 2,581548

LEV -0,0161905 0,002429 -6,67 0,000* -0,0209507 -0,0114303

CAPINT 0,2749479 0,224555 1,22 0,221 -0,1651709 0,7150667

INVINT 0,8356025 0,426018 1,96 0,50** 0,0006227 1,670582

ROA -0,0231431 0,003472 -6,67 0,000* -0,0299474 -0,0163388

ROE 0,0045883 0,001113 4,12 0,000* 0,0024073 0,0067693

LABINT 8,18E-06 0,00014 0,06 0,953 -0,0002658 0,0002822

GDP -5,498234 1,012429 -5,43 0,000* -7,482559 -3,51391

_cons 653,3146 118,8266 5,5 0,000* 420,4187 886,2104

Instruments for differenced equation  
 GMM-type: L(2/.).ETR  
 Standard: D.SIZE D.LEV D.CAPINT D.INVINT D.ROA D.ROE D.LABINT D.GDP
Instruments for level equation  
 GMM-type: LD.ETR  
 Standard: _cons  

Notes: *, **, ***significant at the 1, 5 and 10 percent level,
Source: author’s calculation

The firm size variable is statistically significant with a negative sign, suggesting 
that larger companies invest more in tax planning, leading to a lower tax burden. The 
result is consistent with research by Harris & Feeny (2003) conducted in Australia. 
This confirms the research assumption that the firm size affects company’s effective 
tax burden.

The second assumption that a firm’s financial leverage affects the company’s ef-
fective tax burden is also accepted. A statistically significant negative sign indicates 
that financial  interest expenses reduce companies tax burden (the inverse effect of 
leverage on the effective tax burden). The results are consistent with research ob-
tained in Russia and Brazil (Fernández-Rodríguez & Martínez-Arias, 2014).
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The variables of capital and inventory intensity are unlikely to be significant at the 
same time, i.e. either a capital intensity variable or a inventory intensity variable will 
be significant. The results reject the third assumption about the significance of capital 
intensity, but the fourth assumption is accepted, that the inventory intensity signifi-
cantly positively affects company’s effective tax burden. Companies from the activ-
ity division Telecommunications in the Republic of Croatia with a higher inventory 
intensity have a higher effective tax burden. The results are consistent with research 
by Fernandez-Rodriguez & Martinez-Arias (2012) who find a positively significant 
impact of inventory intensity on the effective tax burden.

In the research, profitability is measured with two indicators, net return on assets 
and net return on capital. Both profitability indicators show a statistically significant 
impact on the effective tax rate, but in the opposite direction, thus accepting the fifth 
assumption. Return on assets has a positive effect on the effective tax rate, which 
leads to the conclusion that companies with higher profitability of assets also have a 
higher effective tax rate. The results are consistent with Liu & Cao (2007), and they 
state that companies with higher profitability pay effectively more taxes. Return on 
capital variable has a statistically significant inverse effect on the effective tax rate, 
implying that higher return on capital leads to a lower effective tax burden. There 
are few studies that have used capital profitability as a determinant of the effective 
tax burden. Vintilă, Gherghina, & Păunescu (2018) use the same variable, and their 
results are not consistent with this study, as they also showed a positively significant 
impact of this variable on the effective tax burden. 

The labour intensity variable did not prove to be statistically significant, thus re-
jecting the sixth assumption, which is contrary to the Liu & Cao (2007) study, where 
it was negatively statistically significant, but according to Gubat & Newberry (1997), 
which also did not find a statistically significant impact of the labour intensity vari-
able on the effective tax burden.

The macroeconomic impact, measured by the real GDP growth rate, confirms that 
the economic cycle has a statistically significant effect on the effective tax burden 
rate. But Fernandez-Rodriguez & Martinez-Arias (2012) didǹ t confirm this. Their 
research used a non-deflated GDP growth  rate, while  in  this  research a  real GDP 
growth rate was used, which could explain the differences in the result. The neg-
ative coefficient of the real GDP growth variable, implies that companies from the 
activity division Telecommunication, in expansion phase record higher amounts of 
depreciation and provisions, which consequently leads to a reduction in the amount 
of corporate income tax and effective tax rates.

Limitations

The main limitation of the research is in the generalization of the obtained results. 
It is not realistic to assume that the results are valid for all analysed companies from 
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the sample. Another limitation is the use of only one estimation model. Since this is 
a cabinet-type study, the conclusions should be confirmed by field research. Further-
more, only one indicator was used for individual variables. For future research, it 
is recommended to eliminate these shortcomings, using several different regression 
models and different variable indicators, and a combination of cabinet and field re-
search. It is recommended to compare the results of activity division Telecommuni-
cation with the results of the effective tax burden of other activities and with national 
effective tax rate.

Conclusions

There are several reasons for conducting this research: first, so far, no research has 
been conducted in the Republic of Croatia of the determinants of the effective tax 
burden, secondly, similar studies generally do not cover entire activities, but listed 
companies, and related to this, the third reason stems from the fact that previous 
studies cover mainly large companies. Also, there are few studies that have used the 
dynamic panel method. 

The research was conducted on a sample of companies in the activity division 
Telecommunications from the Republic of Croatia for the period from 2008 to 2017. 
The results show that companies from the observed activity division in most of the 
observed period, on average, pay corporate income tax at an effective tax rate lower 
than the statutory.

In the study, dynamic panel regression analysis with GMM Arellano-Bover / Blun-
dell-Bond estimator was used. The results of applying this method, confirm that the 
determinants of the effective tax burden of companies from the activity division Tele-
communication in the Republic of Croatia are as follows: effective tax burden from 
the previous period, firm size, leverage, inventory intensity, profitability and business 
cycle. Which accepts the first, second, fourth and sixth research assumptions.

The variable firm size is statistically significant, assuming that larger companies 
invest more in tax planning and thus reduce the tax effective burden. Companies 
from the observed activity division with a higher financial leverage have a less effec-
tive tax burden, as well as those with a higher inventory intensity. A higher level of 
asset profitability indicates a higher corporate income tax burden. In the expansion 
phase, companies in the activity division Telecommunication accounting more de-
preciation expenses, thus reducing the effective tax burden.
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NOTES

1 Note that the 20% corporate income tax rate was valid until the end of 2016. In 2017, the tax reform 
included a reduction in the corporate income tax rate, so that companies with revenues of up to 3 mil-
lion Croatian kuna in 2017 paid corporate income tax at a rate of 12%, while companies with revenues 
of more than 3 million Croatian kuna paid corporate income tax at the rate of 18%.
2 The activity of Telecommunications in this research is included in one of the 88 sections of the Na-
tional Classification of Activities 2007, i.e. section J61 of Telecommunications.
3 A study of the determinants of the effective tax rate of tourism was done by Moreno-Rojas, 
González-Rodríguez & Martín-Samper (2017). But not all companies in the sector were taken into 
account, only hotels and travel agencies.
4  Entrepreneurs are classified according to the Accounting Act. Note that until 2015, entrepreneurs were 
classified into small, medium and large enterprises according to the Accounting Act (NN 109/2007), 
and from 2016 into micro, small, medium and large enterprises according to the new provisions of the 
Accounting Act (NN 78/2007). / 2015).
5  If the corporate income tax is zero and the company makes a profit / loss, then the effective tax rate 
of this company is zero, and such data are not excluded from this analysis, because it`s not a distorted 
result (ETR=0).
6 In 2014, one outlier was excluded from the analysis. In the given year, this company reported a corpo-
rate income tax of HRK 1,494,072 and gross profit of HRK 6,059 (ETR = 24,658.72%). If this outlier 
isn`t excluded from the analysis, then the average ETR is 99.56% and the median is 19.89%. The ETR 
of this outlier in 2014 was also eliminated from the panel analysis.
7 The median value shows that half of the companies had an effective tax rate equal to zero. In 2010, 
245 companies are registered in the activity division J61 Telecommunications, for 235 companies it 
was possible to calculate ETR according to the previously explained assumptions. Of these 235 compa-
nies, 121 companies had an ETR equal to 0.
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