ACTA UNIVERSITATIS AGRICULTURAE ET SILVICULTURAE MENDELIANAE BRUNENSIS

Volume LX

24

Number 7,2012

DETERMINANTS OF CAPITAL
STRUCTURE: EVIDENCE FROM THE
CZECH AUTOMOTIVE INDUSTRY

P. Pinkova

Received: September 6,2012

Abstract

PINKOVA, P: Determinants of capital structure: evidence from the Czech automotive industry. Acta univ. agric.
etsilvic. Mendel. Brun., 2012, LX, No. 7, pp. 217-224

The objective of the paper is to identify the determinants influencing the capital structure of large
and medium-sized enterprises of the automotive industry in the Czech Republic. The sample
consists of 100 companies belonging to NACE division 29. The data come from financial statements
of selected companies and cover a period from 2006 to 2010. For the purpose of the paper quantitative
research is used. The selection of appropriate dependent and independent is realized on the basis
of secondary research on studies of capital structure. The analysis of variance, correlation and
regression analyses have been performed to see the nature of relationship between variables. Size,
tangibility, profitability and liquidity appear to be relevant determinants of capital structure. Growth
is not a statistically significant determinant of leverage. It has been observed that the maturity of debt
has to be considered, since the investigation of total debt only does not provide precious results. The
findings do not unequivocally support either the static trade-off theory or the pecking order theory.

capital structure, determinants of capital structure, leverage, automotive industry, pecking order

theory, trade-off theory

One of the most frequently discussed issues of
financial management is the question of capital
structure choice. The original propositions of
Modigliani and Miller (1958) have been developed,
as Kislingerova et al. (2010) state, into two main
schools of thought. The static trade off theory
believes in the existence of a target debt ratio, in
which the benefits of debt trade-off the costs of
potential financial distress. In contrast, the pecking
order theory denies the existence of optimal capital
structure and claims that the enterprises prefer
internal to external financial sources.

The vast majority of foreign studies concern
the capital structure of large sized enterprises in
developed countries (e.g. Titman and Wessels, 1988;
Bevan and Danbolt, 2002). Recently, the studies
on small and medium sized enterprises (e.g. Hall,
Hutchinson and Michaelas, 2004; Degryse, de Goeij
and Kappert; 2012) or on enterprises in developing
countries (e.g. Gurcharan, 2010; Afza and Hussain,
2011) have appeared.

There are only a limited number of papers
examining the capital structure choice among
Czech enterprises. Above all, it is worthy to mention
the study by Krauseova (1995) or the study by Bauer
(2004), which is focused on listed companies in
Visegrad countries.

Generally, the corporate capital structure is
determined by various external and internal factors.
External factors are macroeconomic variables,
such as tax policy, inflation rate or capital market
conditions. Internal micro-factors are related to
individual firm characteristics. The capital structure
theories have identified a wide range of internal
factors potentially influencing capital structure
choice. Mazur (2007) notifies that these factors
and their impact on capital structure can be sorted
according to theories, they refer to. Landa and
Martinovi¢ova (2010) classify the factors into two
categories. The first category is related to the costs
of capital. The second category concerns the assets
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structure and profitability, and is primarily the
subject of interest of present study.

Moreover, it seems that the relationship between
potential determinants and capital structure differs
with respect to country specifics (see for example
Wald, 1999; Psillaki and Daskalakis, 2009). Some
authors also emphasize the existence of industry
specifics (see Hall, Hutchinson and Michaelas,
2000; Degryse, de Goeij and Kappert, 2012). As
a consequence of these facts, the findings of existing
studies cannot be generally applicable to the
conditions in the Czech Republic.

METHODS AND RESOURCES

The objective of the paper is to identify the
determinants influencing the capital structure
of large and medium-sized enterprises of the
automotive industry in the Czech Republic.

First, the selection of appropriate dependent
and independent (explanatory) variables is made
on the basis of secondary research on studies
of capital structure. Next, several statistical
methods are performed. The analysis of variance
is applied to distinguish significant differences
between statistical groups of medium and large
sized-enterprises. Then, the paper follows the
methodology presented in Heyman, Deloof and
Ooghe (2008). The Pearson correlation is used to test
the relationship among the variables and to define
the significant determinants of corporate capital
structure and the multiple regression analysis is
run to see the impact of explanatory variables on
dependent capital structure variables. Lastly, the
findings are compared with the results of previous
works on the same subject.

The paper uses the data collected from the
balance sheets and income statements of companies
manufacturing the motor vehicles, trailers and semi-
trailers (NACE division 29). These data are obtained
from the Amadeus database. The sampling period
covers a time frame of five years from 2006 to 2010.

The companies in the population have to meet the
following criteria:

e be in the legal form of private limited company or
public limited company,

e be medium or large sized enterprise, according to
the European Commission Recommendation of 6
May 2003 (2003/361/EC),

e submit its financial statements in every year of the
sampling period.

From this population of 238 subjects, a random
sample of 50 medium-sized enterprises and 50
large-sized enterprises is drawn. In total, the panel
data comprises 500 observations.

Selection of dependent variables

The most common definition of capital structure
is the amount of equity and long-term debt used
to finance a company (Pratt, Reilly and Schweis,
1996; Brigham and Houston, 2009). Nevertheless,
there also exists a variant approach, in which capital

structure refers to a mix of equity and total debt
financing (Bierman, 2001).

Because of the fact that short-term debt constitutes
a relatively high proportion of total debt in funding
of enterprises in the Czech automotive industry,
the second approach is respected and the analysis
of determinants of capital structure is based on the
analysis of total debt. However, both long-term and
short-term debt ratios also have to be considered
separately, because, as Hutchinson (2003) argues, the
use of total debt may hide their potential opposite
effects.

Hence, the study employs three measures of
financial leverage. These are:
e Total debtratio (TD) = total liabilities to total assets.
e Long-term debt ratio (LTD) = non-current

liabilities to total assets.
e Short-term debt ratio (STD) = current liabilities to

total assets.

Due to data limitations, all of the measures are
based on book values.

Selection of independent variables

The theories of corporate capital structure
suggest a number of its potential determinants.
The overview of the major determinants, based on
the findings of theoretical and empirical studies,
follows.

Size

The influence of size on financial leverage seems
to be ambiguous. Tt is claimed that large companies
are more diversified; hence they have less chance
of going bankrupt (Rajan and Zingales, 1995). From
this point of view, the size serves as an inverse proxy
for the probability of bankruptcy and has positive
impact on debt ratios. The positive relationship
is also supported by the information asymmetry
theory (Myers and Majluf, 1984). Outside investors
have more information about large firms than small
ones. Therefore, it is easier for large companies to
issue debt. In contrast, Rajan and Zingales (1995)
have argued that large companies would prefer
equity to debt financing to avoid providing more
information to outsiders. Consequently, their
leverage is expected to be lower.

Empirical studies do not show clear findings.
Rajan and Zingales (1995) confirm a positive impact
on debt ratios. On the contrary, Titman and Wessels
(1988) observe a mnegative relation. Bevan and
Danbolt (2002) reveal that the nature of relationship
is dependent on the nature of debt. In case of long-
term debt, the association is expected to be positive;
in case of short-term debt the association is expected
to be negative.

Tangibility
Tangibility is a widely accepted determinant of
capital structure. Fixed assets serve as collateral
which protects the lenders against losses
resulting from the conflicts between lenders and
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shareholders, or against losses resulting from the
lack of information. From this aspect, due to agency
cots (Jensen and Meckling, 1976) and information
asymmetry costs (Myers and Majluf, 1984), the
trade-off theory expects a positive relationship
between tangibility and leverage. Companies with
a high proportion of tangible assets will use more
debt than companies with a high proportion of
intangible assets. To the contrary, the pecking
order theory believes that companies with higher
level of tangible assets tend not to face asymmetric
information problems and are less likely to employ
debt finance. From this point of view, a negative
relationship is anticipated.

Empirical studies do not provide clear evidence.
Titman and Wessels (1988) and Rajan and Zingales
(1995) support a positive relationship between
tangibility and gearing. On the contrary, Huang
and Song (2006) observe a negative relationship.
Many authors (see Bevan and Danbolt, 2002; Song,
2005) find that tangibility is positively associated
with total debt ratio and long-term debt ratio, but it
is negatively associated with short-term debt ratio.
According to Bevan and Danbolt (2002), this result is
in agreement with the maturity matching principle
which suggests that long-term assets should be
financed with long-term debt and short-term assets
should be financed with short-term debt.

Profitability

The pecking order theory (Myers and Majluf,
1984) predicts a negative relationship between
profitability and leverage since highly profitable
firms would prefer internal sources to external
sources. On the other hand, the trade-off theory
claims that enterprises with higher profitability
will acquire more debt to reduce its tax burden.
A positive relationship is also supported from the
perspective of the free cash flow theory (Jensen,
1986). More profitable enterprises will use more
debt financing to prevent managers from investment
into risky projects. However, the majority of existing
studies confirm the findings of pecking order theory
(see Titman and Wessels, 1988; Rajan and Zingales,
1995; Bevan and Danbolt, 2002; Mazur, 2007).

Liquidity
Liquidity together with profitability belongs to

indicators of a company’s financial position. With
respect to this fact, the relation between liquidity

and leverage is expected to be analogous, based on
the same assumptions. Mazur (2007) and Lipson
and Mortal (2009) find negative effect of liquidity
on corporate capital structure, which would mean
that companies with more liquid assets have
lower leverage and prefer equity financing when
increasing capital.

Growth

The pecking order theory assumes a positive
relationship between growth and leverage since
a high growth implies increased needs for financial
sources and a greater dependence on external
financial sources. On the other hand, Myers
(1977) predicts a negative impact on leverage as
a consequence of higher opportunities to invest in
risky projects, which leads to the increase in the cost
of debt. These agency costs can be reduced by the
substitution of short-term debt for long-term debt.
In this case, growth is predicted to have a positive
effect on a short-term leverage. Yet, the empirical
evidence is ambiguous. A negative relationship is
confirmed by Titman and Wessels (1988) or Rajan
and Zingales (1995). On the contrary, Bevan and
Danbolt (2002) report a positive correlation.

The final set of five explanatory variables has
been selected for the purpose of the paper. These
determinants, together with their measure and
expected impact, are reported in Table I. The choice
of measures is based on studies of similar focus, for
example, Bauer (2004), Hall et al. (2004), Song (2005)
or Mazur (2007).

RESULTS AND DISCUSSION

The average leverage ratios for different level
of debt of medium and large-sized companies
are shown in Tab. II. In the case of medium-sized
enterprises, the average long-term debt ratios
oscillate approximately around the same level. To
the contrary, a steep fall of short-term debt between
years 2007 and 2008 can be detected. The debt ratios
of large-sized enterprises seem to be more stable
and a mild decrease is evinced.

Analysis of variance was performed to test the
statistical significance of the differences between
the statistical groups of medium and large sized
companies. On the significance level of 0.05, the
results show that the differences are not statistically
significant. With regard to this finding, the study
further works with one common statistical group.

Iz Potential determinants of capital structure, their measures and expected effect on leverage

Determinant Measure

Expected effect

Trade-off theory Pecking order theory

Size (SZ)
Tangibility (TANG)
Profitability (PROF)
Liquidity (LIQ)
Growth (GRW)

Log of total assets
Fixed assets / Total assets
EBIT / Total assets
Current assets / Current liabilities

+ o+ o+ o+

Percentage change in sales turnover - +
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Tab. IIT illustrates the descriptive statistics of
the leverage ratios. The sample means, medians,
minimums, maximums and standard deviations
are presented with regard to time period and debt
maturity. It is evident that both long-term and short-
term debt ratios gradually decrease during observed
period, with exception of year 2007. The total debt of
companies in automotive industry has mainly short-
term character and there even exist companies that
do not use long-term debt funding. Tab. IV shows
the summary of descriptive statistics of different
explanatory variables.

The correlation matrix of dependent and
independent variables is presented in Tab. V. The
table reports the value of Pearson correlation
coefficient and the results of the significance test of
these coefficients. The test was performed at the 0.05
level of significance.

The results derived from regression analysis are
summarized in Tab. VI. The value of coefficient of
determination of TD model (R? = 0.6486) indicates
that 65% of the variation in capital structure is caused
by the variation in size, tangibility, profitability,

liquidity and growth. Similarly, the coefficient
of determination of STD model has the value of
0.6425. The LTD model achieves the determination
coefficient of only 0.3530. In comparison with other
studies (see Huang and Song, 2006; Hall, Hutchinson
and Michaelas, 2004), these results seem to be
sufficient.

Size is positively correlated with long-term debt
ratio, but it is negatively correlated with short-
term debt ratio. This finding, consistent with those
reported by Bevan and Danbolt (2002), reveals that
larger firms in the sample tend to use more long-
term debt finance than short-term debt finance. Yet,
the slightly negative association between size and
total debt document that larger firms have a lower
debt ratio. These results suggest that larger firms
rely more on equity finance and are more likely to
acquire long-term debt than short- term debt.

Regarding the relationship between tangibility
and leverage, the results show that tangibility has
a positive effect on all three debt measures. This
result supports the trade-off theory and signals the
importance of collateral in securing debt, but it

IL: Average leverage ratios of medium and large-sized companies in automotive industry

Debt Ratio (%) Company Size Year
2006 2007 2008 2009 2010
Medium 12.01 11.47 11.42 9.88 9.16
Long-term
Large 14.47 10.51 12.32 11.76 9.47
Short-term Medium 66.02 73.13 37.18 36.46 37.62
Large 45.07 46.67 45.96 43.70 43.23
Source: Author’s calculations
I11: Summary statistics of leverage ratios
Debt Ratio (%) Year Mean Median Min. Max. Std. Dev.
2006 13.24 6.53 0.00 72.69 15.89
2007 10.99 3.88 0.00 59.28 13.96
Long-term 2008 11.87 331 0.00 92.59 18.01
2009 10.82 2.24 0.00 92.48 17.27
2010 9.31 1.36 0.00 90.21 15.59
2006 55.55 38.54 3.84 1351.11 132.97
2007 59.90 39.92 3.35 1660.49 163.27
Short-term 2008 41.58 39.24 2.53 115.26 24.05
2009 40.08 33.32 0.88 171.76 2941
2010 40.43 33.36 2.70 202.92 30.06
Source: Author’s calculations
1V: Summary statistics of potential determinants of capital structure
Mean Median Min. Max. Std. Dev.
Size (millions CZK) 143.15 48.66 0.26 1431.87 229.96
Tangibility (%) 41.74 41.03 0.18 290.30 23.05
Profitability (%) 7.98 5.93 -55.21 125.76 14.56
Liquidity (%) 273.43 145.41 -11.46 10899.17 587.56
Growth (%) -728.22 330.93 -269394.00 10 000.00 12 577.28

Source: Author’s calculations
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V: The correlation matrix between dependent and independent variables
Variables ™D LTD STD TANG PROF LIQ GRW
Sz -0.080 0.122 -0.103
(S) (S) (S)
0.481 0.272 0.444 0.031
TANG 1
(S) (S) (S)
0.331 -0.178 0.367 -0.082 -0.002
PROF 1
(S) (S) (S) I
-0.148 -0.145 -0.126 0.090 -0.199 0.061
LI
@ (s) (s) (s) (s) m !
0.007 -0.050 0.016 -0.064 -0.083 0.064 -0.037
GRW 1
(I (1) (I) (S) ) (1)

Source: Author’s calculations

Notes: Statistically significant values are marked by “S”, statistically insignificant values are marked by “1”.

VI: Regression analysis results

Variables TD LTD STD
(Constant) -0.291 -0.078 -0.213
Sz -0.011 0.008* -0.019
TANG 1.385* 0.168* 1.217*
PROF 1.925* -0.183* 2.109*
LIQ -0.011** -0.003** -0.008
GRW 0.000 -0.000 0.000

Source: Author’s calculations

Notes: * Statistically significant at 1% level, ** statistically significant at 5% level.

does not confirm the proposed matching principle.
Companies that maintain a large share of tangible
assets in their assets structure are more prone to
debt funding.

In accordance with the pecking order theory,
profitability is negatively correlated with long-
term debt ratio, which confirms the presumption
that more profitable companies prefer the use
of internal funds and only the companies with
insufficient amount of own sources use more long-
term debt financing. Nevertheless, the association of
profitability with short-term debt ratio and total debt
ratio is positive. If companies need more finance,
they prefer to raise short-term debt than long-term
debt. The profitability results are in line with the
results reported in Michaelas et al. (1999) who have
argued for a larger negative impact of profitability
on short term debt than on long term debt.

As far as liquidity is concerned, the findings
indicate a negative relationship with all measures
of capital structure. This result, together with the
negative relationship between profitability and
long-term debt, supports the pecking order theory.
The enterprises with better liquidity prefer equity
financing. Only if lacking internal sources, they tend
to employ more debt in their capital structure.

The obtained results do not indicate a significant
relationship between growth and debt ratios. This
finding is consistent with the findings of Song
(2005), Mazur (2007) or Psillaki and Daskalakis
(2009). Song (2005) has also provided potential
explanations of the causes. The first possible

explanation is contradictory effect of two key
theories, which neutralize each other. The second
possible explanation lies in inappropriate choice of
growth measure.

CONCLUSIONS

The study has examined the determinants
of capital structure of medium to large sized
automotive companies in the Czech Republic. Four
important factors have been identified, namely
size, tangibility, profitability and liquidity. Size is
negatively related to total debt and short-term debt,
but positively related to long-term debt. Tangibility
and leverage are positively related in all cases.
Profitability and total debt as well as short-term
debt are positively related, but profitability and
long-term debt are negatively related. Liquidity and
leverage are negatively related in all cases. The only
one insignificant variable is growth.

The findings provide evidence that the nature
of relationship between leverage and explanatory
variables is highly dependent on the choice of
financial leverage. In four cases there have been
observed differences between long-term and short-
term debt ratios. Hence, the use of total debt ratio
conceals opposite effect of long-term and short-
term debt. The results do not clearly confirm the
universal validity of any of the capital structure
theories. Both the pecking order and trade-off
theories, under some conditions, seem to be
applicable in explaining the capital structure of
Czech automotive companies.
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Theoretical and empirical studies denote
that unique characteristics of enterprises play
a significant role in forming the capital structure.
Nevertheless, these factors are not the only variables
that can influence financing decisions. Future
research should include quantitative investigation

of management’s behaviour. The results also
indicate that country and industry specifics affect
the capital structure choice. Further survey might
consider the impact of inter-industry variations on
capital structure choice.

SUMMARY

The question of capital structure choice is one of the fundamental issues in the field of financial
management. The original propositions of Modigliani and Miller (1958) have been developed into
two main schools of thought: the static trade off theory and the pecking order theory. Also, there
exist a number of potential determinants of capital structure choice. These factors and their impact
on capital structure are frequently proposed from the perspective of capital structure theories. The
objective of the paper is to identify the determinants influencing the capital structure of large and
medium-sized enterprises of the automotive industry in the Czech Republic. The sample consists
of 100 enterprises belonging to NACE division 29 (the manufacture of motor vehicles, trailers and
semi-trailers). The sampling period covers a time frame of five years from 2006 to 2010. On the basis
of secondary research three dependent and five independent variables have been selected. The
dependent variables are total debt, long-term debt and short-term debt ratios. The independent
variables are size, tangibility, profitability, liquidity and growth. The analysis of variance, correlation
and regression analyses have been performed to see the nature of relationship between variables. The
findings show that the determinants of capital structure proposed by theoretical studies are relevant
for companies of Czech automotive industry, but the direction of relationship can be different. Total
debt has been found to be related positively to tangibility and profitability and negatively to size and
liquidity. Long-term debt is related positively to size and tangibility and negatively to profitability
and liquidity. Short-term debt is related positively to tangibility and profitability and negatively to
size and liquidity. Growth has insignificant effect on all three debt measures. The results of the study
reveal that the character of relationship is highly dependent on the choice of financial leverage. Larger
companies prefer equity finance and are more likely to employ long-term debt to short-term debt.
Companies with more tangible assets tend to debt financing. More liquid companies prefer equity
financing. More profitable companies are prone to raise equity and short-term debt. Neither the

pecking order theory nor the trade-off theory has been convincingly proved.
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