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Abstract: During its life cycle, a company needs different amounts of funds, which can come from 

different entities. Each company has a specific structure of funding sources with respect to 

geographical and industry affiliation. The size of the company also has an impact on the structure of 

these sources. There is a number of determinants that affects the financial structure which is why a 

universal recommendation cannot be found. Thanks to these facts, more and more research has been 

created for over half a century. However, it is not possible to focus on individual companies and so 

compare different industries and economies. This research expands knowledge in the industry of 

information and telecommunication technologies in the countries of the extended Visegrád Group 

(V4 plus Austria, Bulgaria, Romania, Slovenia). Medium and (very) large companies during the 

period 2010–2018 are analysed. The aim of this research is to determine whether profitability, 

liquidity, asset structure, GDP growth rate, inflation rate and reference interest rate affect the level of 

total, long-term and short-term debt. The Generalized Method of Moments was chosen to determine 

these impacts. The main conclusion is that without regard to the size, the level of debt is most affected 

by determinants that represent the external environment of companies with the level of the reference 

interest rate having the most significant impact. Therefore, when optimizing and creating the financial 

structure, companies should take this factor into account and monitor the central bank’s comments on 

the future development of this interest rate. 
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Introduction 

Variously, the life cycle of a company is demanding some amount of funds. Within its 

establishment, development and every investment activity, a company usually needs a 

considerable amount of funds. These funds can be obtained from various entities – produced 

profit, shareholders, banks, etc. Examining either the capital or financial structure, basically, 

the aim of the research is still to search for the right optimum of own and debt sources of 

funding. However, economists have been working on this problem since the beginning of the 

last century, and no one has been able to answer it unequivocally up to now. The reason, as 

Myers (2001) states, is probably the fact that a number of determinants can influence the 

formation of the financial structure. That is why it is appropriate to dedicate to this issue as 

we do not even need to know some determinants. In comparison, for those we have already 

known, the impact on the financial structure varies considerably with respect to company size, 

industry, geographical affiliation and sample size. In the following chapter, this fact will be 

proved based on the research already provided in previous studies. 
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The ambiguity and diversity of results have become the motivation for this research that 

focuses on the influences affecting the financial structure (specifically the level of debt) in 

companies belonging to the information and telecommunication technology sector. The 

analysed companies come from eight selected economies of Central and Eastern Europe, 

which are not usually the subject of research in this area. The aim of this investigation is to 

determine whether profitability, liquidity, asset structure, GDP growth rate, inflation rate and 

reference interest rate affect the level of total, long-term and short-term debt. 

 

Dissemination of knowledge not only in the field of selected industries and economies but 

also in the financial structure itself should become a contribution of the research. Companies 

will be divided by size into medium and large ones and as such compared; such analysis is not 

provided frequently. Once this detailed analysis is finalized, the results can be applied directly 

to selected companies in given economies and industry. Last but not least, this research 

analyses all companies of the relevant database. In total, 10,538 information companies and 

1,366 telecommunication companies will be tested. 

 

This paper is organized as follows. Section 1 defines earlier researches on the financial 

structure and selected determinants suggested by this study. Section 2 presents the research 

methodology, data and variables as well as it provides the characterization of industry and 

examined economies. Section 3 describes the results of the analysis of variable dependencies 

using panel regression. Section 4 offers the conclusions. 

 

1 Literature Overview 

As it has been mentioned in the introduction, economists have been dealing with the issue of 

financial structure since the beginning of the last century. However, the fundamental study 

was not written until 1958 by Modigliani and Miller, the authors of the study “The Cost of 

Capital, Corporation Finance and the Theory of Investment”. Thanks to this study, two basic 

theories of capital structure emerged – the trade-off theory and the pecking order theory. The 

basic idea of the first theory is to find a balance between the interest tax shield and the cost of 

financial distress, which should find the optimum of the capital structure, as stated by Brealey 

et al. (2011). On the contrary, the second theory and Myers (1984) created a “ladder” of 

financing sources, in which an equity occupied the first place followed by debt sources. These 

two studies are followed by another research. 

 

As mentioned above within the introduction part, the formation of the financial structure is 

influenced by a number of determinants being divided into internal and external ones. In this 

research, internal determinants are represented by profitability, liquidity and asset structure, 

while GDP growth, inflation and the reference to interest rate characterize external 

determinants. The following paragraphs will be devoted to a brief literature review of these 

determinants having a possible both positive and negative effect on the level of debt. 

 

The positive effect of profitability is explained by Brealey et al. (2011), who argues that the 

costs of financial distress, indicating the risk of bankruptcy, are falling for more profitable 

companies. Such lower costs, the more suitable companies are from a creditors’ point of view 

to obtain a loan. This effect has been confirmed, for example, by Klapper et al. (2002), 

Pinková (2012), Aulová and Hlavsa (2013) and Mokhova and Zinecker (2013) for Slovenian 

companies, Růčková (2015a, 2015b) for Czech and Hungarian companies. On the contrary, 

the negative effect of profitability is associated with the idea that if the company’s profit 

grows, one of its components can retain earnings being, in fact, a cheap source of financing. 

The negative effect of profitability clearly dominates in previous studies, even when dividing 
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debt into long-term and short-term. Nivorozhkin (2002, 2005), Bauer (2004), Weill (2004), 

Črnigoj and Mramor (2009), Hernádi and Ormos (2010, 2012), Hanousek and Shamshur 

(2011), Jõeveer (2013), Mateev et al. (2012), Prędkiewicz and Prędkiewicz (2015). 

 

If a company finds itself in an unfavourable existential situation, a higher amount of highly 

liquid assets can help to survive such situation. The reason is that liquid assets can be sold 

almost immediately (albeit at a loss). Therefore, for each company it is appropriate to have a 

certain amount of such assets in case of emergency. On the contrary, illiquid assets such as 

patents, licenses, goodwill, valuable rights or customer databases are very difficult to sell if 

necessary. In this case, it is usually needed to sell the whole company. What follows is that 

liquid assets should rather be financed by debt while illiquid assets should rather be acquired 

from own funds. This shows the positive impact of liquidity on the debt level being already 

confirmed in studies by e.g. Williamson (1988), Shleifer and Vishny (1992), Mateev et al. 

(2012) for long-term debt, Růčková (2015b) for the Czech Republic. On the other hand, the 

negative impact of liquidity may be caused by a possible conflict between owners and 

managers, who, if they could dispose of corporate assets freely, could gradually expropriate 

the owners. A positive impact was revealed by e.g. Myers and Rajan (1998), Morellec (2001), 

Frieder and Martell (2006), De Jong et al. (2008), Lipson and Mortal (2009), Mateev et al. 

(2012) for short-term debt, Pinková (2012), Aulová and Hlavsa (2013), Růčková (2015b) for 

Poland and Slovakia. 

 

In case of the assets structure, it depends on the specific form of the variable. This research 

works with the variable in form of ratio tangible/total assets. Therefore, a positive effect on 

the amount of long-term debt and a negative impact on the amount of short-term debt are both 

expected here. These expectations have been confirmed by e.g. Nivorozhkin (2002), Mateev 

et al. (2012), Prášilová (2012), Mokhova and Zinecker (2013) in Bulgaria, Hungary and 

Slovenia. Tangible assets are assets that can be used as collateral when applying for a loan. 

 

The impact of GDP growth is linked to the economic cycle. When the economy grows, most 

economic entities should prosper and their profits should increase. High profits may indicate a 

lower risk of bankruptcy, and so the effect of the variable should have a positive impact on 

the level of indebtedness. Similarly, if there is a recession or crisis, the access to debt 

financing becomes difficult. However, there is also the possibility of a negative impact in case 

the increased profitability is used as a funding source within the period of economic boom. 

The positive effect was confirmed by e.g. Gajurel (2006) for long-term debt, Yinusa et al. 

(2017) for long-term debt, Hanousek and Shamshur (2011) for unlisted companies. A 

negative impact can be found e.g. in Gajurel (2006) for total and short-term debt, Cheng and 

Shiu (2007), Bokpin (2009), Hanousek and Shamshur (2011) for listed companies, 

Jõeveer (2013) for unlisted companies. 

 

The impact of the inflation rate is linked to the interest rate as the inflation rate reduces the 

value of existing debt as it lowers the real interest rate. A negative impact can be found in 

studies like, for example, Gajurel (2006) for total debt, Cheng and Shiu (2007), Jõeveer 

(2013), Mokhova and Zinecker (2014) for France and the Czechia, Öztekin (2015). The 

positive impact of the inflation rate is usually expected only for short-term debt, as creditors 

can provide themselves against the risk of rising inflation in the short term, e.g. by linking 

interest rates to inflation, risk premiums, etc. The positive effect was confirmed by Hanousek 

and Shamshur (2011), Mokhova and Zinecker (2014) for France, Yinusa et al. (2017). 
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The last variable is the reference to interest rate. Here, there is a completely logical 

assumption – the lower the costs associated with debt financing, the more debt financing 

companies will demand. Keeping this idea in mind, this variable is expected to have a 

negative effect on the level of indebtedness, as confirmed by e.g. Antoniou et al. (2002) and 

Yinusa et al. (2017). 

 

Unfortunately, the results for external determinants are very often statistically insignificant. 

Therefore, it is important to include these determinants in research in order to obtain more 

relevant and statistically significant results. 

 

2 Data and Methodology 

This research focuses on the financial structure of companies belonging to the section J – 

Information and Communication according to the NACE classification. The whole industry is 

not analysed, only a part of it. Specifically, these are divisions 61 – Telecommunications, 62 – 

Computer programming, consultancy and related activities. 63 – Information service 

activities. The research examines differences between divisions 61 and 62 + 63. The industry 

is defined as a combination of economic activities that produce technologies and services 

primarily used to process, communicate and distribute information electronically including its 

capture, storage, transmission and display. This investigation focuses on the part that is more 

service-oriented. Taking into account that today’s society is an information society, this 

industry is a very important part of the public, business and private spheres. At the same time, 

it is an industry that produces a large amount of innovation every year.  

 

The time series of items belonging to the balance sheet and profit and loss statement come 

from the Orbis database. The World Bank database and the databases of central banks of 

selected economies were used for macroeconomic variables. A total of 10,538 information 

companies (9,420 medium-sized and 1,117 large and very large) and 1,366 

telecommunication companies (1,075 medium-sized and 291 large and very large) are 

analysed. These are all companies of the Orbis database. The research covers the period 

2010–2018. 

 

The above mentioned companies come from eight selected economies of Central and Eastern 

Europe. Concretely, these are the economies that belong to the grouping of the extended 

Visegrád Group – the Czech Republic (CZ), Slovakia (SK), Poland (PL), Hungary (HU), 

Austria (AT), Slovenia (SI), Bulgaria (BG), Romania (RO). The last four economies are 

included in the original V4 because representatives of these economies attend V4 meetings 

very often and cooperate with it in certain areas. Selected economies were chosen with regard 

to their frequency (which is not high) in previous research. 

 

The aim of this research is to determine whether profitability, liquidity, asset structure, GDP 

growth rate, inflation rate and reference interest rate affect the level of total, long-term and 

short-term debt. With regard to the literature review, the following two research questions 

have been formulated: 

1. Do the impacts differ depending on different maturity in funding sources use? 

2. Does the price of financial external sources affect the use of them? 

 

Taken into consideration that neither the aim nor the research questions suggest possible 

relationships between the variables, Table 1 includes the expected impacts of the determinants 

on the level of indebtedness. 
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Table 1: Expected influences of determinants on the level of debt 
  Total debt Long-term debt Short-term debt 

Profitability  -   -  - 

Liquidity  -   -  - 

Asset structure  -/+  +  - 

GDP growth rate  -/+  +  - 

Inflation rate  -/+  -  + 

Reference interest rate  -   -  - 

Source: author’s calculations 

 

2.1 Variables 

As a part of the panel regression, which will be discussed in the following subchapter, it is 

necessary to analyse the endogenous and exogenous variables being used in this method. 

Taking into account that the subject of the research is to find out how given determinants 

affect the amount of indebtedness, it is clear what will be endogenous variable. The 

endogenous variable will consist of three forms for three forms of indebtedness. Total debt 

will be the ratio of total liabilities to equity (DER). Long-term debt will account for the ratio 

of long-term liabilities to equity (DER_L). Short-term debt will be the ratio of short-term 

liabilities and equity (DER_S). 

 

Individual determinants present exogenous variables. The analysis of this industry and the 

influence of selected determinants is part of a broader research, and therefore it may seem that 

the determinants are selected without prior literature research, but in the Literature Overview 

section, studies have been identified that show potential for selection. The overview shows 

that, for example, profitability is a frequent part of researches of financial structure or that 

external determinants have stated that it is necessary to obtain more statistically significant 

coefficients for them to gain an overview of the financial structure of companies and make 

recommendations. Return on equity (ROE) is the share of profit before tax and interest and 

equity. Quick ratio (L2) is the ratio of current assets adjusted for inventories to current 

liabilities. The share of tangible and total assets presents the structure of assets (SA). GDP 

growth rate at market prices, inflation rate (INF) and the reference to interest rate of the 

economy (IR) are macroeconomic determinants. 

 

2.2 Methodology 

A lot of methods can be used to analyse the dependencies between individual determinants 

and the level of debt. This research applies a two-stage Generalized Method of Moments 

(GMM) system, which is one of the panel regression methods that allows to create more 

dynamic models while monitoring company heterogeneity. Unfortunately, the often-used least 

squares method is not suitable for this research, as the time period is not very long and 

stationary data are needed, which, e.g. macroeconomic time period may not always meet. 

(Průcha 2014) 

 

The GMM method eliminates the shortcomings of the least squares method and other methods 

and it is frequently used in the field of finance. (Jagannathan et al. 2002) 

 

At first, this method was introduced in the Arellano and Bond study (1991) and subsequently 

developed in the Arellano and Bover (1995) and Blundell and Bond studies (1998). In his 

study, Roodman (2009) summarizes the basic characteristics of this method: suitability for 

shorter time series; existence of linear functional relationship; the presence of fixed individual 

effects; the dependent variable on the left side of the equation is dynamic and depends on its 

lagged values; independent variables do not have to be strictly independent which means that 

the variables can be correlated with past and present errors; autocorrelation and 
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heteroskedasticity should not be through observation (both of these phenomena cannot be 

tested in this method). The GMM method eliminates the endogeneity problem (correlation 

between the independent variable and the error term). Ullah et al. (2018) state that this 

problem is solved with the help of e.g. internal tools that eliminate unobserved heterogeneity, 

simultaneity and dynamic endogeneity mentioned as sources of endogeneity. 

 

Ullah et al. (2018) further notes that since the GMM method cannot test the autocorrelation 

and heteroskedasticity of variables, some tool needs to be used to test the credibility of the 

model. There are several tools to choose from. The Sargan test is used in this research. If its 

value exceeds 0.05, then the model is correctly constructed, and even if we slightly change the 

parameters, we should get the same results. 

 

The equation of the model looks as follows: 

 
 

(1) 

Within the above-mentioned equation, the Yit represents the endogenous variable 

DER/DER_L/DER_S of the i-th number of companies in the given economy in selected 

industry for the period 2010–2018. Exogenous variables representing selected determinants 

are in the coefficients β2–β7. Among the exogenous variables there is also Yit-1, which is 

generated automatically by the model and which allows modeling of the mechanism of partial 

adaptation in a dynamic model. This variable indicates the lagged value of the endogenous 

variable with one-year lag specifically as all data represent an annual frequency. In equation 

we can see the symbols α and ε, which are an automatic part of the model and which represent 

the constant and the random component of the model. The random component contains all 

other existing determinants of the financial structure that are not addressed in the research. 

 

2.3 The amount and composition of liabilities and capital structure in individual 

economies 

Before analysing the resulting relationships between determinants and the level of debt, it is 

appropriate to perform an analysis of the endogenous variable – debt. Table 2 shows the 

average values for medium and large companies in terms of non-current liabilities (NCL), 

current liabilities (CL), debt, equity and debt-equity ratio (DER). Letter I is a significant part 

of the industry focused only on IT companies and letter C is a significant part of the industry 

focused only on telecommunication companies. 

 

Thinking about the possible composition of assets of companies operating in the ICT industry, 

the assets will be rather long-term tangible (equipment) and may contain a significant amount 

of intangible assets in the form of patents, licenses, etc. However, as these examples of assets 

are long-term assets, long-term debt sources should predominate in financing. 

 

The table 2 shows that in terms of the composition of liabilities, in case of information 

companies (regardless of size), short-term liabilities clearly predominate accounting for about 

80 % of total liabilities on average. However, there are exceptions, namely Austrian medium-

sized companies and Austrian and Hungarian large companies, in which long-term liabilities 

dominate. As far as telecommunication companies are concerned, the situation of medium-

sized companies is similar to information companies, also with the exception of Austrian 

companies. However, the situation is different for large companies – liabilities are almost 

balanced with a slight predominance of long-term liabilities. 
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Table 2: The amount and composition of liabilities and financial structure 
  CZ SK PL HU AT SI BG RO 

NCL_I_medium (%) 16 18 24 13 88 27 23 21 

NCL_C_medium(%) 24 16 30 24 92 44 39 9 

NCL_I_large (%) 9 18 34 66 89 18 27 19 

NCL_C_large(%) 52 48 51 48 76 52 53 51 

CL_I_medium (%) 84 82 76 87 12 73 77 79 

CL_C_medium(%) 76 84 70 76 8 56 61 91 

CL_I_large (%) 91 82 66 34 11 82 73 81 

CL_C_large(%) 48 52 49 52 24 48 47 49 

Debt_I_medium (%) 49 63 53 54 64 51 48 66 

Debt_C_medium (%) 53 49 37 36 37 46 38 15 

Debt_I_large (%) 48 52 42 41 68 56 43 53 

Debt_C_large (%) 56 60 36 47 31 50 55 27 

Equity_I_medium (%) 51 37 47 46 36 49 52 34 

Equity_C_medium (%) 47 51 63 64 63 54 62 85 

Equity_I_large (%) 52 48 58 59 32 44 57 47 

Equity_C_large (%) 44 40 64 53 69 50 45 73 

Debt-equityratio_I_medium 0,96 1,75 1,09 1,22 1,82 1,11 0,9 1,96 

Debt-equityratio_C_medium 0,93 1,1 1,8 1,74 1,67 1,27 1,92 5,61 

Debt-equityratio_I_large 0,94 1,22 0,7 1,15 2,3 1,41 0,71 1,17 

Debt-equityratio_C_large 0,78 0,65 1,84 1,16 2,54 1,03 0,83 3,14 

Source: author’s calculations based on the data from Orbis database 

 

If we look at the indebtedness of companies of the ICT industry, we see that Czech companies 

do not reach the warning value DER = 1 in all cases, which means that equity and debt 

sources contribute to the company’s financing in the same amount. We can also find lower 

values of debt-equity ratio in case of medium-sized Bulgarian information companies and 

large Polish companies and large telecommunication Slovak and Bulgarian companies. Firms 

of the remaining economies have a DER above 1. Even Romanian telecommunication 

companies exceed values 3 and 5. However, it cannot be said that the higher ratio is bad as it 

always depends on the company’s strategy, which at such values can be very aggressive and 

do not necessarily mean financial problems. Also, higher indebtedness can represent cheaper 

sources of funding, which can bring excessive profits. ICT companies very often generate 

revolutionary innovations that need appropriate initial funding. 

 

3 Research Results and Discussion 

Tables 3, 4, 5, 6 show the resulting coefficients of the GMM method for information and 

telecommunication companies for three forms of debt. Complete results for all economies and 

determinants are not available for any form of debt. The missing determinants were not 

statistically significant and the models of the missing economies did not meet the condition of 

the Sargan test. Thus, the J-stat values were lower than 0.05 and the resulting models are not 

trusted, that is why they were deleted from the tables. 

 

In the first column, we can see the results of a variable that does not represent any selected 

determinant but an automatic part of the models – the lagged value of the endogenous 

variables. Overall, the positive impact prevails which means that if a given company finances 

its investment activities with debt in the previous period, it will continue to do so in the 

following period. If we divide companies according to size, the predominance of positive 

impacts is typical for medium-sized companies and for large information companies while the 

predominance of negative impacts is typical for large telecommunication companies. On the 

contrary, the negative impact means that if debt financing is used in the previous period, it 

will no longer be used or, if so, it will be used to a much lesser extent in the following period. 

Unfortunately, the coefficients are so low (with one exception) that we cannot talk about any 
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impact but rather about the direction in which this variable could affect the level of 

indebtedness. 

 

Table 3: GMM for medium-sized information companies 
Total debt 

  DER(-1) ROE L2 SA GDP INF IR J-stat. 

CZ 0.021a       21.207c   28.786b 0.179 

SK 0.228a 1.809a 0.011a     -104.301a 571.002b 0.339 

PL 0.051a   -0.001a -2.147a 19.797b     0.648 

AT -0.885a -31.485b   -819.732a 3,365.906a 10,529.300a -29,216.110a 0.189 

BG -0.003c     -3.668b   25.188a -358.982c 0.129 

Long-term debt 

PL -0.104a 0.310c -0.001a     5.004a -4.144a 0.292 

AT -1.008a -2.162a   -59.462a 515.052b 802.458a -2,687.412a 0.071 

SI 0.455a   0.001a -0.889a     4.685a 0.353 

Short-term debt 

CZ 0.018a   -0.006a   15.841a     0.115 

SK 0.231a 1.573a   -8.376a   -85.737a 575.717a 0.705 

PL 0.049a   -0.015a   13.989a   -14.290b 0.570 

AT 0.029a   -0.025a     309.805a -283.972a 0.951 

RO   0.002a   -5.433a   21.508b -470.666b 0.269 

Source: author’s calculations based on data of Orbis databases 

Symbols a, b, or c indicate significance at 1 %, 5 %, or 10 %. 

 

Profitability was expected to have a negative impact on all forms of debt but the results 

showed the exact opposite in most cases. The companies that met negative expectations are 

the following: Austrian medium-sized and Czech, Hungarian large information companies, 

Czech medium-sized and Bulgarian and Romanian (for short-term debt) large 

telecommunication companies. The identified negative influences are followed by studies 

such as Črnigoj and Mramor (2009), Hernádi and Ormos (2012), Mokhova and Zinecker 

(2013), Růčková (2017). The remaining coefficients are positive. A positive effect can be 

found, for example, in the studies of Klapper et al. (2002), Pinková (2012), Aulová and 

Hlavsa (2013), Růčková and Škuláňová (2021) for Slovenia and Hungary. For Czech and 

Bulgarian companies, the negative impact is in line with the results for the GDP growth rate 

having also a negative impact on these economies, which means that companies use equity 

before debt financing in times of economic prosperity. However, neither the negative nor the 

positive impact is surprising in spite of some problems at the beginning of the period due to 

the financial crisis of 2008/2009, the monitored economies performed very well for at least 

half of the period under review and also despite the GDP growth rate being very good in some 

economies. Thus, in these economies, the conditions for both the use of own resources 

(increasing retained earnings) due to increasing profitability and economic development were 

conducive to the use of debt financing. 

 

In contrast to profitability, liquidity results in most cases confirmed our assumption of a 

negative impact on the level of indebtedness. We can find this impact for example in studies 

of Myers and Rajan (1998), Mateev et al. (2012) and Aulová and Hlavsa (2013). With five 

exceptions, the coefficients are very low and so the effect of liquidity on the level of 

indebtedness cannot be discussed. However, those exceptions are very interesting. These are 

Austrian medium-sized and Hungarian and Bulgarian large telecommunication companies for 

total and long-term debt. All these coefficients are positive, which means that these 

companies may have a larger amount of liquid assets. This result follow for example these 

studies – Williamson (1988) and Shleifer and Vishny (1992). Unfortunately, the Orbis 

database does not allow such detailed approach to see if this is true, but if we look only at the 

composition of assets in terms of the division into tangible and intangible, we find out that 40 
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% of assets are tangible ones certainly belonging to liquid assets. The percentage is high, so 

the positive impact has its justification in these economies. 

 

Table 4: GMM for medium-sized telecommunication companies 
Total debt 

  DER(-1) ROE L2 SA GDP INF IR J-stat. 

CZ 0.021a -1.139a -0.001c   -9.432a -12.506a -30.915a 0.064 

AT 0.162a 4.553a 2.419a 2.060a -19.908a -243.872a -390.960a 0.154 

SI 0.291a 0.698a -0.032a 3.072a -44.444a -202.025a 362.881a 0.224 

BG 0.143a     1.751c -20.249a -8.412a 380.637b 0.285 

RO -0.367a 52.148a -0.437a     -14.721b   0.417 

Long-term debt 

CZ 0.150a -0.310a   0.436a -1.040b   6.644a 0.722 

AT 0.075a 3.379a 2.127a 4.421a -42.997a -106.123a -478.889a 0.208 

SI 0.053a 0.060a -0.007b 5.355a -11.507a -142.063a 4.334a 0.150 

RO   3.478a   12.357a 232.224a   190.492b 0.075 

Short-term debt 

CZ 0.013a -0.983b -0.001c   -7.254a -8.657b -37.533a 0.072 

SI 0.138a 0.849a 0.024a 1.250a -31.020a -30.734a 248.273a 0.232 

BG 0.120a   -0.021a   -13.357b   210.235c 0.453 

RO -0.402a 58.204a -0.431a 28.064a     -121.712a 0.186 

Source: author’s calculations based on data from Orbis databases 

Symbols a, b, or c indicate significance at 1 %, 5 %, or 10 %. 

 

Regarding the impact of the asset structure, a positive impact on the level of long-term debt 

and a negative impact on the level of short-term debt were expected, as stated, for example 

Klapper et al. (2002), Nivorozhkin (2002), Song (2005), Cheng and Shiu (2007), Mateev et al. 

(2012) and Vo (2017). Information companies, regardless of size, showed negative links 

regardless of the form of indebtedness. Negative impacts may occur due to the fact that 

medium-sized companies achieve on average 16 % of tangible assets out of total assets; large 

companies reach an average of 10 %. Such low ratios mean that companies do not have 

enough tangible assets that can serve as collateral to increase debt. The situation is slightly 

different for telecommunication companies, as a positive impact on debt levels has been 

revealed for medium-sized companies, regardless of its form, but for large companies this 

impact is negative. The positive impact is related to the ratio of tangible assets to total assets, 

which is on average 36 % for these companies, which is already a significant amount of such 

assets to increase debt. However, large companies have this average ratio of around 44 %, 

which is more than for medium-sized companies, but apparently these assets are not used to 

obtain additional debt financing. 

 

The results of GDP growth rates are mixed. The Czech, Austrian and Bulgarian information 

companies are affected positively, while telecommunications companies are affected in 

negative way. Various results can also be found in previous studies. A positive impact can be 

found in the studies of Salehi and Manesh (2012), Mursalim and Kusuma (2017) and Yinusa 

et al. (2017), while a negative impact was found in these studies – Bastos et al. (2009), 

Bokpin (2009) and Jõeveer (2013). Slovak and Slovenian companies are affected negatively 

in both sectors while Hungarian ones are affected positively. Romanian and Polish companies 

lack results for one of the industries. Romanian telecommunication companies and Polish 

information companies are positively affected. As already indicated in the impact of 

profitability, neither the negative nor the positive effect is unexpected, because despite some 

problems at the beginning of the period due to the financial crisis of 2008/2009, the monitored 

economies were very successful for at least half of the period. Thus, in these economies, the 

conditions for both the use of own resources (increasing retained earnings) due to increasing 

profitability and economic development were conducive to the use of debt financing. 
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Table 5: GMM for large and very large information companies 
Total debt 

  DER(-1) ROE L2 SA GDP INF IR J-stat. 

CZ 0.114a -8.337a   -4.602a   -42.121a 56.789a 0.068 

SI -0.176a 4.823a -0.921a -4.161a -107.259a 111.118a -670.178a 0.267 

Long-term debt 

PL 0.016a         -3.050a   0.410 

SK 0.042a 0.197a -0.092a -0.849a -13.580a 8.103a -54.812a 0.315 

Short-term debt 

HU 0.162a -7.405a   -4.606b 5.065b -31.356a -50.943a 0.078 

AT -0.179a 4.318a -0.802a -3.500a 92.205a 105.444a -600.483a 0.190 

BG 0.119a 18.591a -0.287a   820.699a 366.168a 22,278.880a 0.286 

Source: author’s calculations based on data from Orbis databases 

Symbols a, b, or c indicate significance at 1 %, 5 %, or 10 %. 

 

Our assumptions for inflation rate were clearly fulfilled by Hungarian and Romanian 

companies, regardless of size and industry. Negative effects were identified for long-term 

debt and positive effects for short-term debt. We can find these results for example on studies 

of Gajurel (2006), Cheng and Shiu (2007), Hanousek and Shamshur (2014), Mokhova and 

Zinecker (2014), Öztekin (2015) and Yinusa et al. (2017). Romania achieved the highest 

inflation rate out of the examined countries during the observed period. The average inflation 

rate was 2.7 %, and even 4.8 % during the period 2010–2013. In addition, higher inflation 

may have brought the advantage of cheaper debt – it is applied to long-term debt. While in 

case of short-term debt, credit insurance for creditors was likely to be applied as evidenced by 

the positive impact. The same explanation can be applied to the Hungarian economy having 

an average inflation rate of 2.4 % and during the period 2010–2013 even 4 %. For the 

remaining economies, it is more difficult to find an explanation for the resulting impacts, as 

these economies had average inflation rates from 1.2 to 1.9 %, being considered the normal 

inflation rate. Frequently, economies even achieved deflation. For this variable, it would be 

appropriate to analyse companies for individual years, which could specify the direction of 

impact and so it could be better explained. In some economies, the inflation rate was higher 

than the average value – e.g. in case of Poland in 2010, 2011, 2012; Austria for 2011 and 

2012; Slovenia and the Czech Republic in 2012; Slovakia for the years 2011 and 2012. The 

development of the inflation rate will be reflected also in the products of selected companies, 

moreover, it will subsequently influence companies through the level of profits, etc. 

 

The reference interest rate was the last variable analysed. There should be a clear negative 

impact on companies from Romania, Poland and Hungary as these economies have had 

relatively high rates. The same results were found out by Růčková and Škuláňová (2021). The 

Romanian interest rate averaged 3.6 %, the Hungarian 3.1 % and the Polish 2.5 %. However, 

the maxima in the first half of the observed period exceeded 5–6 %. High rates carry high 

debt acquisition costs causing reduced debt as companies did not want to use debt financing. 

A negative impact was found for medium-sized companies regardless of industry and for 

large information companies. Unfortunately, there was a positive impact on the indebtedness 

found out for Hungarian and Romanian telecommunication companies. This difference may 

be explained by the fact that at the end of the period under review, interest rates fell to as low 

as around 1 %, which may have led to the increase in indebtedness and thus it outweighed the 

majority of the negative effects from the beginning of the period. In the remaining economies, 

rates averaged around 0.3 % indicating very low debt financing costs and, at the same time, 

explaining the positive effects in all remaining economies. Unfortunately, the negative effects 

are difficult to explain. For example, companies did not want to go into debt despite low 
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interest rates being, however, a reasonable fact given that economy was more prosperous and 

companies could reduce their debt as well as they could prepare themselves for worse times. 

 

Table 6: GMM for large and very large telecommunication companies 
Total debt 

  DER(-1) ROE L2 SA GDP INF IR J-stat. 

CZ -0.521a 3.191a -0.017a -45.127a -456.274a 1162.858a -1,038.722a 0.263 

SK -0.396a 6.627a -0.297a -16.298a -82.647a 16.245b   0.320 

HU 0.489a 11.716a 2.566a -35.863a 49.941a -12.955a 91.789a 0.323 

AT -0.512a 34.776a -0.003a -5.793a -115.336a -1246.887a 2,306.612a 0.411 

BG -0.516a   5.991a -23.960a -144.172a -92.442b 788.381b 0.197 

RO 0.191a   0.036a -3.766a 59.381a -69.876a 187.023a 0.193 

Long-term debt 

CZ -0.521a 1.887a -0.022a -22.641a -88.478a 1405.941a -1,115.886 0.074 

SK -0.491a   0.066a -12.037a -17.451a 15.398a 16.287c 0.503 

HU 0.452a 13.255a 2.460a -25.407a 27.512a -3.783a 119.723a 0.416 

AT -0.452a 29.178a -0.283a -3.483a -88.380a -798.909a 1,523.710a 0.294 

SI 0.519a   cor ROE     10.298b -26.141a 0.280 

BG -0.273a 1.586b   -21.728a -206.207a -51.314a -1,108.001a 0.541 

RO -0.016a 4.017a 0.005a -1.574a 54.115a -82.353a 211.989a 0.115 

Short-term debt 

CZ -0.515a 1.144a 0.001a -21.337a -362.099a -240.310a 67.474a 0.235 

SK -0.049a 4.750a -0.363a -5.422a -58.696a -8.634a   0.219 

HU 0.667a   0.292b -11.152a 20.635a 12.876a 13.887a 0.322 

AT -0.587a 0.199a   -1.434a -12.989a -456.838a 808.130a 0.353 

BG -0.323a -2.663c 0.816a   -64.499a -41.562a 1,402.730a 0.193 

RO 0.115a -0.514b -0.079a -6.583a   26.276a 29.973a 0.175 

Source: author’s calculations based on data from Orbis databases 

Symbols a, b, or c indicate significance at 1 %, 5 %, or 10 %. 

 

A brief summary is appropriate at the end of the chapter. Regardless of the industry, the main 

finding is that the level of indebtedness of companies operating in the ICT industry is most 

influenced by the determinants of their external environment. By far, the level of the reference 

interest rate, which slightly outweighs the overall positive impact, becomes the most 

significant impact. Looking at individual industries and company sizes, it is slightly different. 

Information companies, regardless of size, are negatively affected by the interest rate while 

large telecommunication companies are mainly affected positively and for medium-sized 

companies it is half and half. This difference may be due to the fact that in the analysed 

sample, the number of information companies was seven times higher than the number of 

telecommunication companies. At the same time, short-term liabilities of information 

companies also reached higher values than in telecommunication companies. Current 

liabilities include spontaneous sources of funding that are not affected by the interest rate. The 

explanation could also be the fact that telecommunication companies were more dependent on 

a larger amount of investments than information companies, but unfortunately the data 

available for research did not include the volume of investments. However, 

telecommunication companies show a higher share of tangible fixed assets, which increased 

for most companies during the period under review, which can be considered as a larger 

investment, in which interest rates already play a large role in debt financing. 

 

Conclusion 

This research analysed the financial structure of companies belonging to the ICT sector and 

the determinants that could affect it. The aim of this research was to determine whether 

profitability, liquidity, asset structure, GDP growth rate, inflation rate and reference interest 

rate affect the level of total, long-term and short-term debt. With regard to the literature 

review, two research questions were formulated: 
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1. Do the impacts differ depending on different maturity in funding sources use? 

2. Does the price of financial external sources affect the use of them? 

 

Regarding the impact of selected determinants, both internal and external determinants have 

an impact. However, the impact of determinants of the external environment is stronger– 

economic development, the inflation rate and the reference interest rate. Detailed results can 

be found in the previous chapter where everything is summarized. The main conclusion is that 

the level of indebtedness of the ICT sector companies is most influenced by determinants of 

their external environment. By far, the most significant impact is the level of the reference to 

interest rate, which slightly outweighs the overall positive impact. When taking a look at 

individual industries and company sizes, it is slightly different. Considering the influence of 

the interest rate and information companies, regardless of size, they are affected negatively 

while large telecommunication companies are mainly affected positively and as it comes to 

medium-sized companies, it is half and half. 

 

Taking into consideration our results in detail, the clear negative impact should be on 

companies from Romania, Poland and Hungary, as these economies had relatively high rates. 

High rates carry high debt acquisition costs, which reduced debt as companies did not want to 

use debt financing. A negative impact was found for medium-sized companies, regardless of 

industry, and for large information companies. Unfortunately, a positive impact on the 

indebtedness of Hungarian and Romanian telecommunication companies was seen. This 

difference may be explained by the fact that at the end of the period under review, interest 

rates fell sharply (by a few percent), which may have led to the increase in indebtedness and 

thus it outweighed the majority of the negative effects from the beginning of the period. In the 

remaining economies, rates were very close to zero indicating very low debt financing costs 

and, at the same time, explaining the positive effects in all remaining economies. 

Unfortunately, the negative effects are difficult to explain. For example, companies did not 

want to go into debt despite low interest rates being, however, a reasonable fact given that 

economy was more prosperous and companies could reduce their debt as well as they could 

prepare themselves for worse times. 
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