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Abstract

The choice of capital structure by rms is a fundamental issue in nancial literature. According to a recent nding, the capital structure of rms remains almost unchanged during
their lives meaning that leverage ratios are signicantly stable over time. The stability
of leverage ratios is mainly generated by an unobserved rm-specic eect that is liable
for the majority of variation in capital structure (Lemmon, Roberts, and Zender 2008).
However, the study focuses on the US economy, which is relatively stable. I study how
substantial changes in the economy aect the stability of rms' capital structure in transition countries. Specically, I concentrate on Central and Eastern European economies
that passed through transition from central planning to a market economy and privatization, the Russian nancial crisis, and EU membership. In addition, I investigate whether
the ownership structure of rms is responsible for the part of the unexplained variation in
leverage.

Abstrakt

Volba kapitálové struktury rmami je základním tématem nan£ní literatury. Podle
sou£asných poznatk· se ukazuje, ºe kapitálová struktura rmy z·stává b¥hem jejího ºivota
nezm¥n¥na, coº znamená, ºe pom¥r závazk· a majetku je v £ase pom¥rn¥ stabilní. Jeho
stabilita je zp·sobena p°edev²ím nepozorovaným pro rmu specickým efektem, který
je odpov¥dný za v¥t²inu variace v kapitálové struktu°e (Lemmon, Roberts, and Zender
2008). Tato studie se ale zam¥°uje na relativn¥ stabilní ekonomiku Spojených Stát·. Já
se naopak zam¥°uji na transformující se ekonomiky a studuji zm¥nu kapitálové struktury
rem v t¥chto zemích. Zam¥°uji se na ekonomiky St°ední a Východní Evropy, které pro²ly
transformací z centrálního plánování sm¥rem k trºní ekonomice a privatizaci. Dále studuji
efekt nan£ní krize v Rusku a £lenství v EU. Rovn¥º se zabývám tím, zda je vlastnická
struktura rem zodpov¥dná za £ást nevysv¥tlené variace v pom¥ru závazk· a majetku.
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1 Introduction
Capital structure choice is an important decision for a rm. It is important not only
from the returns maximization point of view, but also because this decision has a
great impact on a rm's ability to successfully operate in a competitive environment.
Current literature has suggested a number of factors that can explain about 30%
of the total variation in capital structure. However, Lemmon, Roberts, and Zender
(2008) notice that the capital structure of rms remains almost unchanged from
their birth to death meaning that leverage ratios are signicantly stable over time.
The authors also stress that the stability of leverage ratios is not aected by the
process of going public, but it is mainly generated by an unobserved rm-specic
eect that is responsible for the majority of variation in capital structure.
As Lemmon, Roberts, and Zender (2008) focus on the US economy which is
relatively stable over time, their nding raises the question whether this signicant
stability in leverage ratios is determined by the stability of the economy the rms
operate in. The impact of substantial changes in the economy on capital structure
stability has not been studied yet. In the US context, it could be investigated how
the capital structure of rms changes in response to a crisis. For example, Lemmon,
Roberts, and Zender (2008) use a sample that consists of all non-nancial rm-year
observations between 1963 and 2003. This time span embraces the US savings and
loan crisis in the 1980s and the dot-com bubble. However, neither of these crises
caused deep recession or depression of production and investment in the economy
as a whole. The nancial sector was stabilized and continued growing after funds
infusion. So, both crises did not dramatically aect the stability of the US economy.
In this paper I focus on countries that experienced substantial changes in all
economic spheres during transition. There are several events that could have a
strong impact on rms' capital structures. These are transition from a central
planning to market economy and privatization, the Russian nancial crisis, and EU
membership.
After the USSR collapsed (in 1991), the former USSR countries started the pro2

cess of transition from a centrally planned system to a market-oriented economy or,
in other words, started reconstruction of their whole economic systems. This process
stimulated large-scale privatization with complete rebuilding of rms' capital structure in accordance with their needs and opportunities. All these transformations in
the economy were accompanied by the evolution of national accounting systems and
application of international standards. The total mess in accounting was aggravated
by accounting dishonesty. In this situation large asymmetric information hinders
getting outside sources of nance for rms even if their investment opportunities
exceeded their internal funds. Even now debt remains the main source of nancing
in many transition countries due to underdeveloped capital markets and lack of
equity capital. Firms were experiencing hard credit constraints and were forced to
rely mostly on their internal funds.
The Russian nancial crisis occurred in August, 1998, and mostly hit the countries heavily dependent on the export of raw materials. All the former USSR countries were aected by the crisis. First, the export and import rms suered from
the crisis due to decline in trade and exchange rate pressures. Second, the majority
of rms were aected by an increase of interest rates and decrease of equity prices.
However, the Russian crisis had no impact on the structural reforms in Eastern and
Central Europe (Backe and Fidrmuc 2000).
On the whole, the transition process was particularly prompt in the EU-applicant
countries1 because, despite socio-political aspects, their economies had to satisfy the
EU requirements or had well-functioning market economies with agents able to compete at the EU level. Denitely, the economic adjustments to the level appropriate
for EU membership aected rms' behavior. After the accession of Central and
Eastern European countries to the EU, rms obtained signicant benets. For example, barriers to trade and investment were eliminated and rms got access to
the international (EU) market, and what is more important, to international credit
markets.
1 Bulgaria,

the Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Romania, Slovakia, and Slovenia.
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Taking into account the considered events, I investigate whether the capital
structure of rms in Eastern and Central European countries exhibits the same
level of persistence as in the US or rather actively changes in response to economic
evolution.
The paper is organized as follows. In the next section I survey the literature.
In section 3, I describe the traditional determinants of capital structure and their
possible signs in transition economies. Section 4 describes the data sources and
provides summary statistics of the sample. In section 5, I present the models and
discuss the obtained results. I summarize the paper and conclude in section 6.

2 Literature
The question about the choice of capital structure by rms is fundamental in the
nancial literature. This literature is fairly extensive and includes contributions
by Titman and Wessels (1988), Rajan and Zingales (1995) and Frank and Goyal
(2009). Scholars have identied a number of factors which are correlated with
leverage. For example, Frank and Goyal (2009) begin with a long list of factors from
prior literature. They choose six factors (industry median leverage, market-to-book
assets ratio, tangibility, protability, rm size and expected ination) that account
for more than 27% of the variation in leverage, while another 19 factors improve
the explanatory power of the model by only 2%. The set of leverage determinants
identied by Frank and Goyal (2009) is employed by a large number of studies2 .
However, a recent paper of Lemmon, Roberts, and Zender (2008) notes that
traditional leverage determinants explain a minor part of the variation in leverage
(at most 30%), while 60% remain unexplained. This variation comes from an unobserved rm-specic time-invariant component that is responsible for persistence
in leverage ratios over time. As the authors focus on the US economy, which is
relatively stable, it is not clear whether leverage ratios exhibit a similar level of
persistence when the economic environment rapidly changes over time. To answer
2 The

studies usually cite unpublished version of the Frank and Goyal paper.
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this question I will study transition economies.
There are only a few papers that attempt to study the capital structure of
rms in transition economies. Some of them are concentrated on the rm-specic
determinants. Cornelli, Portes, and Schaer (1996) and Delcoure (2007) investigate
capital structure determinants and nd that leverage ratios of rms in transition
economies behave dierently from leverage ratios of rms in Western economies.
For example, asset tangibility and protability are negatively related to leverage in
transition countries, while studies on Western rms report positive relationships.
Cornelli, Portes, and Schaer (1996) explain the negative relation between leverage
and asset tangibility by the poor prospects of the previously capital-intensive sectors
in the new environment and the negative relation between protability and leverage
by credit rationing.
Apart from static leverage regressions, scholars employ a dynamic capital structure model. They assume that rms have their target leverage level and the actual
leverage of the rm deviates from the target level due to adjustment costs. The
dynamic capital structure in transition economies is studied by Haas and Peeters
(2006) and Nivorozhkin (2005). The authors apply methodology that allows both
the target leverage and the adjustment speed to vary across rms and over time.
They nd that the determinants of target capital structure of rms in transition
countries are similar to those observed in western countries. According to them,
protability and rm age appear to be the most robust determinants of target
leverage ratios among transition countries.
Unlike previously considered studies, Joeveer (2006) investigates the signicance
of rm-specic, country institutional and also macroeconomic factors in explaining
variation in leverage ratios. The study focuses on Eastern European countries3
from 1995 to 2002. Joeveer (2006) nds that rm-specic factors mostly explain
the variation in leverage for listed and large unlisted rms, while country-specic
factors are responsible for the variation in leverage of small unlisted rms.
3 Bulgaria,

Slovakia.

the Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Romania and
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My paper diers from existing studies by focusing on the question of capital
structure stability and its sources. I expect that the rigidity of capital structure is
determined by the stability of the economy. Thus, the capital structure of rms in
Eastern and Central Europe evolves in response to economic changes. Furthermore,
I anticipate that stabilisation of leverage ratios occurs after EU enlargement in 2004
because the accession countries have achieved a certain level of economic and sociopolitical development required by the EU, major economic changes have completed,
and economic stability has increased compared to the transition period.
In addition, I attempt to investigate whether the ownership structure is able to
explain the part of unexplained rm-specic variation in leverage. My motivation
for the inclusion of this factor into the model is based on the existing dierences in
ownership patterns between the US and Europe. In the US, dispersed ownership
prevails, while in Europe it is more concentrated. Majority ownership not only gives
a right to make important strategic decisions, but also creates strong incentives
to monitor managers. The controlling share owner is directly interested in rm
performance and is likely to take part in rm capital structure decisions. Thus,
ownership structure seems to be an important determinant of rm capital structure.

3 Leverage Factors
Below I briey describe the determinants of capital structure suggested by theory
and by recent studies of capital structure in transition economies.
Protability
On the one hand, nancial structure theory considers debt as an instrument to
reduce agency cost. Debt is used as a monitoring device that prevents managers
from building their own empires (Jensen 1986). Moreover, debt could be served
as a tax shield. So, the more protable rms demand more debt and the relation
between protability and leverage is positive. On the other hand, when asymmetric
information is great and, consequently, bank interest rates are high, large protable
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rms will choose to use their internal sources, but others will have to borrow. This
implies a negative relation between protability and leverage.
Previous studies (Rajan and Zingales 1995, Joeveer 2006, and Haas and Peeters
2006) have identied statistically signicant negative relationships between profitability and leverage. Protability is calculated as operating prot (loss) before
tax over total assets (Haas and Peeters 2006).
Growth Opportunities
According to the pecking order theory, rms that are expecting high growth in
the future require additional equity nancing. In order to use protable investment
opportunities, rapidly growing rms tend to be less leveraged. Furthermore, agency
theory (Jensen 1986) argues that rms with greater opportunities for shareholders
could choose investments and it leads to wealth expropriation from debt holders.
Thus, a negative relation between growth opportunities is expected. At the same
time, a fast-growing rm cannot fully rely on internal funds. A shortage of nancial
sources will be covered by issuing debt.4 This implies a positive relation between
growth opportunities and leverage, which is consistent with existing literature.
I proxy growth opportunities by GDP growth.
Size
There are several reasons for a positive relation between size and leverage. First,
size could be a proxy for the probability of default because larger rms tend be more
diversied and, consequently, have lower risk of bankruptcy. Bankruptcy costs are
also lower for large rms meaning a lower price of leverage. Second, the larger rms
with diversied ownership structure are less able to control managers, but debt is a
monitoring device. Third, a larger rm is associated with higher transparency even
in transition economies where asymmetric information is large. Thus, it is easier
for them to obtain bank credit. In addition, they are more likely to have access
to international credit markets. For all these reasons large rms will demand more
debt.
4 Similar

to Haas and Peeters (2006), the possibility of issuing equity is not considered.
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However, Titman and Wessels (1988) nd a negative relationship between size
and leverage, while Haas and Peeters (2006) and Joeveer (2006) report a positive
relationship. The dierence in obtained results could be determined by the fact that
larger rms are able to issue more equity than small rms due to lower asymmetric
information with nancial markets.5 This is mostly the case of developed countries
with low nancial distress.
Size is proxied by the natural logarithm of total assets.
Tangibility of Assets
Theory suggests that tangible assets could be used as collateral. Collateral usage
decreases agency costs of debt or reduces the lender's risk and protects them from
the moral hazard problem caused by shareholders-lenders conict of interests. In
this situation a positive relationship is expected. However, when tangible assets
are rm-specic, their liquidation value is low and rms in transition economies
are forced to nance them internally, which would imply a negative relationship
between leverage and a rm's tangible assets.
Evidence on the relationships between tangibility and leverage could be determined by economic development. Rajan and Zingales (1995), and Delcoure (2007)
report that they are positive, but Haas and Peeters (2006), and Joeveer (2006) nd
them negative.
Tangibility of assets is measured as tangible xed assets over total xed assets.
Maturity of Assets
There is evidence that rms strive to match the maturity of assets and liabilities
in order to reduce the risk of bankruptcy (Morris 1976, Hol and der Wijst 2008,
Heyman, Deloof, and Ooghe 2008). If a maturity of debt is shorter than the maturity
of assets, then return generated by assets might not be sucient to repay the debt
or enough cash might not be available. At the same time, if a maturity of debt is
longer than the maturity of assets, the rms might have problems with nding new
assets to support the debt.
5 According

to the pecking order hypothesis.
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Hol and der Wijst (2008) nd a positive relation between assets maturity and
short-term debt and a negative relation with long-term debt.
The maturity of assets is measured as current assets to total assets.
Corruption Perception Index (CPI)
CPI measures corruption dened by Transparency International as the misuse of
entrusted power for private gain. In other words, the index measures an institutional
quality and provides both time-series and cross-sectional variation.
I expect positive relation between rm's leverage and CPI, because lower CPI
means lower institutional quality and higher asymmetric information. So, it is
more dicult for an ordinary rm to obtain nancing from banks. However, Fan,
Titman, and Twite (2008) argue that CPI could reect the possibility of investor
rights being expropriated by managers or authorities. They nd that the frequency
of using debt by rms is higher than frequency of using equity in more corrupted
countries because it is more dicult to expropriate debt holders than outside equity
holders.
The index ranging from 0 to 10 with the lower values indicating more severe
corruption.
Age
Age is found to be a signicant determinant of capital structure in transition
economies (Haas and Peeters 2006, Joeveer 2006). Older rms have lasting relationships with business and nancial partners resulting in certain reputation, lower
information asymmetries, and higher leverage. This implies a positive relationship
between rm age and leverage.
Age is computed as the natural logarithm of the dierence between the last
observed year and year of incorporation.
Industry Median Leverage
Industries dier by their leverage level. These dierences are determined by
inter-industry heterogeneity in technology, assets, risk, etc. Firms operating in
industries where median leverage is high tend to have high leverage. However,
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it could be that managers use the industry median as a benchmark for a rm's
leverage. Frank and Goyal (2009) argue that industry median is robust to the
leverage denition. A positive relationship between industry median and leverage
is expected.
Median industry leverage is measured as median of leverage by NACE code and
by year.

4 Data
The rm-level data is obtained from the Amadeus database constructed by Bureau
Van Dijk. This database is the most comprehensive source containing nancial
information on public and private companies in Europe. The Amadeus database is
available in dierent modules that are Top 250,000 companies, Top 1.5 million and
all companies (around 1 million companies in 41 European countries). In this study I
use the Top 1 million companies and focus on eight Eastern European countries (the
Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Slovakia, Slovenia)
between 1996 and 2006.6
While the biggest problem of the data from transition economies is missing
values, I require that all key variables have nonmissing data. I keep only rms that
have leverage from zero to one interval. Firms from nancial intermediation sector
are excluded from the sample since they have a specic liability structure. Similar
to Haas and Peeters (2006), I exclude observations if the sum of current and noncurrent liabilities does not exceed the trade credit because in this case, according
to leverage denition, the numerator is negative.7 Observations where capital is
negative are excluded as well. The construction of all of the variables used in the
study is presented in the Appendix.
The resulting sample is unbalanced and the number of observations across countries varies. Estonia, Hungary and the Czech Republic have the greatest coverage,
6I

would like to thank the Organizational Dynamics Graduate Studies Program, the University
of Pennsylvania for access to this data.
7 See Appendix.
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while Lithuania and the Slovak Republic have the lowest coverage. The mean leverage in all countries is in the 40% range, however, it is lower in Estonia (0.37) and
about 50% in the Czech Republic and Latvia. The largest rms in terms of total
assets are located in Poland. In terms of protability, rms' mean return in assets
is larger than their median return. This implies that rms' protability distribution
is positively skewed and most rms have low protability, while only a few rms
have very high protability. The average age of rms in the sample is about 7 years.
Table 1 presents summary statistics for all of the rms in the sample.

5 Model
5.1 The Determinants of Leverage in Transition Economies
I start studying the determinants of leverage ratios using cross-sectional regressions
as in Rajan and Zingales (1995), and in Frank and Goyal (2009).

Yijt = α + βXijt−1 + νt + γj + ²ijt

(1)

where Yijt is leverage of rm i in country j at time t; ν is a time xed eect and

² is a random error term. Since residuals of given rm may be correlated across
years (unobserved rm eect) and the sample contains more rms than years, an
appropriate way will be to include dummy variables for each time period, each
country and then cluster by rm. Using this approach requires year and rm eects
to be unchanged over time. When year eect is xed, time dummies will remove the
correlation between observations in the same time period and only the rm eect
will be in the data. The assumption of xed rm eect is quite fair because I have a
short panel where it is impossible to distinguish between permanent and temporary
rm eects (Petersen 2009).
The results are presented in Table 2. To control for scale eects, I scale all
variables by the total assets. In addition, explanatory variables are lagged one
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period to control for potential endogeneity issues.8
In the rst column I focus on the core determinants9 of rms' leverage ratios
identied by previous studies (Rajan and Zingales 1995, Frank and Goyal 2009).
These six factors which are size, tangibility, protability and growth opportunities,
industry median and expected ination account for only 8.04% of the variation in
capital structure. The results I obtain are similar to previous works examining
transition economies. Size of the rm and GDP growth have a positive and highly
signicant eect. Tangibility is positively related to leverage, but signicant only
at 10% level. However, it appears that protability is insignicant, while industry
median leverage and expected ination have a strong positive eect on leverage.
In the second column I also add rm age, maturity of assets, CPI and a dummy
for listed rms. Unexpectedly, age of the rm is negatively related to leverage ratio
(contrary to Haas and Peeters (2006), but consistent with Brav (2009)). On the one
hand, older rms are better known on the market. They have a certain reputation
and lower information asymmetries, thus, it is easier for them to obtain credit. On
the other hand, a negative sign could be due to older rms that are able to nance
their operations from their internal sources and prefer to do so rather than use
the external sources. The dummy for rm status is negatively related to leverage
and highly signicant, which is consistent with Brav (2009) who demonstrates that
public rms in the UK have lower leverage than private rms. In this specication,
tangibility is signicant at the 10% level and positively related to leverage, which
is consistent with studies from developed economies, while expected ination loses
its signicance.
Finally, the last column examines only protable rms. It could be seen that
all the determinants except expected ination and growth opportunities of the rm
proxied by GDP growth are signicant. Assets maturity has a negative impact
8 Related

studies of leverage determinants in transition economies (Delcoure 2007 and Joeveer
2006) do not account for potential endogeneity.
9 Dividend payments and market-to-book ratio are not included because the overwhelming
majority of rms in the sample (387,176 out of 388,896) are unlisted and the data are not available
for them.

12

on leverage. As expected, CPI positively aects leverage of the rm meaning that
lower corruption in the country leads to higher debt levels. This contradicts Fan,
Titman, and Twite (2008) who nd that higher corruption level is associated with
higher debt usage.
In order to look at the dierences in leverage between public and private rms,
I conduct an analysis based on the rm's status (Table 3).
I nd that all rm-specic factors are signicant determinants of leverage despite
tangibility, which is measured imprecisely for the subsample of listed rms. This
is generally consistent with Joeveer (2006) (only protability and age of the rm
appear to be insignicant factors) and Delcoure (2007) (all factors have an important
impact on leverage despite of rm's growth opportunities). In addition, external
factors such as GDP growth and industry median leverage are highly statistically
signicant. As expected, there is a positive relation between leverage and industry
median leverage, meaning that rms use industry median leverage as a benchmark
and adjust their own leverage accordingly. A negative relation between leverage and
GDP growth is consistent with Joeveer (2006) for broad leverage10 of public rms.
However, corruption level appears to be an insignicant leverage determinant for
listed rms because they are subject to strong regulation.
Similar to public rms, leverage of unlisted rms tends to be positively related
to rm size and industry median leverage. Notice that for unlisted rms industry
median leverage has greater impact than for listed rms (0.64 compared to 0.41).
Moreover, such rm-specic determinant as tangibility is signicant at the 10%
level and has positive coecient. Protability and expected ination are measured
imprecisely. In contrast to listed rms, CPI is signicant and positively aects
leverage of unlisted rms. This is consistent with the hypothesis that the lower
index or higher corruption leads to higher asymmetric information, which restrains
rms from obtaining external nancing. Age of the rm and maturity of assets
have a negative impact on the leverage of unlisted rms. Both factors are strongly
10 The

denition of broad leverage is in the Appendix.
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signicant. Interesting, the maturity of assets is positively related to leverage of
public rms, but negatively related to leverage of private rms. In line with the
nding of Hol and der Wijst (2008), this could be considered as evidence of shortterm debt nancing usage by public rms, while private rms mostly rely on longterm debt. On the whole, the ndings for unlisted rms are in line with Joeveer
(2006).

5.2 How much of the Variation in Leverage is Firm-specic
Time-invariant?
Recent ndings of Lemmon, Roberts, and Zender (2008) point out that traditional
leverage determinants account only for a modest part of the variation in leverage,
while rms' xed eect regression explains about 60% of the variation. In order to
investigate whether the xed eect is responsible for the majority of the variation in
leverage in transition economies, I run the following regression (Lemmon, Roberts,
and Zender 2008).

Yijt = α + βXijt−1 + ηi + νt + γj + uijt ,

(2)

uijt = ρuijt−1 + wijt ,
where u is stationary, w is a random disturbance that is assumed to be possibly
heteroskedastic, but serially and cross-sectionally uncorrelated, η is a rm xed
eect.
In order to answer the question how much of the variation is rm-specic and
time-invariant, I run the regression of leverage on rm xed eects. The adjusted

R2 from this regression is about 65%, which is larger than in the US. Then I conduct
a sensitivity analysis by considering only rms that have at least 5, 7, and 10 years
of non-missing data for book assets. I nd that the variation explained by rm xed
eects approaches 60% as the number of years available increases. However, it is
quite surprising that even in rapidly changing transition economies, the xed eect
14

is responsible for the same or even larger part of the variation in leverage.
Furthermore, I estimate leverage regression by pooled OLS, xed eect and
random eect models for listed and unlisted rms. Table 4 contains the obtained
results. As I reported above in the case of pooled OLS model, all factors except
protability and expected ination have a signicant impact on leverage of unlisted
rms. In the case of public rms, tangibility and CPI are measured imprecisely.
In line with Delcoure (2007) and Haas and Peeters (2006) studies of transition
economies, Frank and Goyal (2009), and Lemmon, Roberts, and Zender (2008)
of the US, the estimated relation between leverage level and tangibility is positive.
However, the coecient is signicant only for unlisted rms. The pooled OLS model
explains only about 9.6% of the variation in leverage of private rms and 22.6% of
the variation in leverage of public rms. Fixed and random eect models perform
better, while using Hausman specication test, the random eect model is rejected
in favor of the xed eect model. In case of unlisted rms all determinants are
statistically signicant despite tangibility and age of the rm, which are measured
imprecisely. As expected, larger rms tend to have higher leverage because they are
more diversied and face lower bankruptcy risk. Corruption index has a positive
signicant eect in the xed eect model for both listed and unlisted rms.
Although the xed eect model has a statistical advantage over the random
eect and the pooled OLS models because it has the highest adjusted R2 , there is
a certain threat that xed eect estimation kills all of the cross-sectional variation
and leave only the time-series variation in the data. However, it is acceptable when
the cross-sectional and the time-series impacts are equal, but if this assumption
is violated, xed eect estimates are not able to capture the total impact of the
leverage factors (Baranchuk and Xu 2009).
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5.3 Ownership Structure of the Firm as a Determinant of
Firm Capital Structure
Besides analysing the stability of capital structure and the variation explained by
previously identied determinants, I suggest looking at the ownership structure of
the rm as a potentially important determinant of capital structure. European rms
tend to be controlled by a major owner, the remainder is held by small investors. An
owner of the rm is directly interested in rm's performance and trying to reduce
risk of default through the nancing choices. Higher debt levels are more likely
to lead to default. The owner may choose to use a greater portion of equity in
the capital structure. I distinguish between three ownership categories: majority
ownership (>50%); blocking minority ownership (>33%, but ≤50%); and legal
minority ownership (>10%, but ≤33%).11
The majority ownership not only gives a right to make important strategic decisions, but also creates strong incentives to monitor managers because the controlling
share owner is directly interested in the rm's performance. In addition, blocking
minority ownership grants a right to block a number of decisions concerning major
changes in the business activity of the rm. For example, blocking minority owners
are able to block the decisions of the major shareholder concerning changes in assets and the rm's activities. Finally, legal minority ownership gives the possibility
to delay or completely block the implementation of larger shareholders' decisions
through lengthy court proceedings (Hanousek, Kocenda, and Svejnar 2007). Thus,
ownership structure has the potential to be an important determinant of rm capital
structure.
The concentration ownership dummies are dened in the following way (Bena
and Hanousek 2008): majority ownership when rm is controlled by a majority
owner and the rest are held by less than 10%; monitored minority when despite
11 The

percentages for control rights are taken in accordance with Czech corporate law. The
most dicult to decide about blocking minority ownership because it is usually dened dierently
in each corporate law. For example, for Hungary it is xed at 25% of total stock and for the Czech
Republic at 33%. I also used the 20% threshold and obtained qualitatively the same results. So,
I do not report them.
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the majority owner at least one minority owner is present; minority when either
a blocking or legal minority owner is the largest owner; dispersed ownership is in
case when all shareholders hold less than 10% of equity. I also distinguish between
foreign and domestic owners.12
The direct ownership data are available starting from 2004. Descriptive statistics
of the resulting subsample according to ownership concentration is in Table 5. It
can be seen from Table 5 that rms controlled by major owners are largest in terms
of total assets. In fact, median total assets are signicantly lower compared to
their mean value. This fact suggests that total assets are positively skewed. In
other words, total assets of most rms are low, while total assets of few rms are
high. However, in terms of protability, tangibility and leverage level, there are no
signicant dierences with respect to ownership concentration.
Table 7 reports the results of leverage regression that accounts for ownership
structure of the rm. The rst column contains estimates from the pooled OLS
regression I discussed above. In the second column I add ownership concentration
variables to traditional leverage determinants. As can be seen from Table 7, it only
slightly increases the explanatory power of the model. All the estimates stay approximately the same. At the same time, ownership concentration variables appear
to be highly signicant meaning that ownership structure of the rm aects its nancial decisions. In the third column, in addition to ownership concentration, I also
account for ownership domicile. Domestic ownership estimates for all concentration
levels are signicant and positively related to leverage. The obtained result is quite
intuitive because obviously domestic owners are better informed about nancing
possibilities in their country, they most likely have informal contacts in banks and
other credit institutions. However, only the foreign majority matters and does aect
leverage level, while monitored majority and minority foreign owners estimates are
insignicant.
12 Table

6 presents summary statistics by domicile.
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6 Conclusion
Inspired by recent ndings of Lemmon, Roberts, and Zender (2008) concerning
capital structure stability in the US, I use a comprehensive database of rms in
transition countries to study whether this signicant stability in the leverage ratios
is determined by the stability of the economic environment. First, I examined
the explanatory power of leverage determinants identied by previous studies as
relevant for both developed and transition economies. It appears that a number of
core determinants are able to explain only about 8% of the variation in leverage.
This percent is low mostly because the majority of rms in the sample is unlisted.
For listed rms about 22% of the variation in leverage is explained by traditional
determinants. However, listed companies are only about 1% of the entire sample.
The obtained coecient estimates are in line with estimates reported in earlier
studies in transition economies (Joeveer 2006, Delcoure 2007). At the same time,
the variation explained by traditional determinants in transition economies is lower
than in developed economies.
Second, I focus on the question of capital structure stability. As I mention
above, leverage ratios are stable over time in the US economy. Obviously, transition
economies are dierent from the US economy. They have experienced overwhelming transformation and exogenous shocks. Although Eastern and Central European
rms went through transition from central planning to market economy, privatization, the Russian nancial crisis, and EU membership, the rm xed eect is
responsible for an even larger part of the variation in leverage meaning that capital
structure of the rm has not even been aected by substantial economic transformations. It could be the case that credit constraints restrained rms from signicant
changes in capital structure. This is conrmed by studies of capital structure dynamics in transition countries, which report that rms in these economies tend to
be underleveraged compared to their optimal leverage level and adjust their capital structures more slowly than rms in developed economies (Haas and Peeters
2006, Nivorozhkin 2005). So, in transition economies where asymmetric informa18

tion is large, rms often may not be able to raise sucient capital to nance viable
projects. Financial institutions are eager to have full information about the rm
that they are lending money to. However, the quality of the rm and quality of
its investment projects is not always easy to verify. This process often takes time,
thus, rms prefer to rely on their internal sources which implies certain rigidity in
their leverage.
As the majority of the unexplained variation comes from unobserved timeinvariant rm characteristics, I look at ownership of the rm. The typical US/UK
rm has a large number of shareholders, but no one investor owns a controlling
share of the rm's stock. Thus, no one has control over a rm and can not directly
monitor and replace the management. In contrast, European rms tend to be controlled by a major owner; the remainder is held by small investors. I control for
majority ownership, monitored majority and minority. I nd that direct ownership
inuences a rm decision concerning its capital structure. However, an ownership
variable does not improve substantially the explanatory power of the model. The
reason behind this could be that direct ownership is likely quite dierent from ultimate ownership. These dierences in the ownership and control patterns might
have important implications for the rm level decisions. In addition, capital structure decisions might be aected by the type of major owner. For example, rms
owned by a bank may have higher leverage because nancial organizations are more
experienced in handling dierent kinds of risks. At the same time, industrial owners
will more likely strive to minimize the risk of default, thus, they stick to the lower
leverage level. Hence, further investigation of the role of ultimate ownership, type of
major owner and credit constraints in the rm capital structure decisions is needed.
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7 Appendix
Leverage =

debt
,
debt+equity

where debt=total liabilities-trade credit (Haas and Peeters

2006).

Broad leverage = total liabilities/total assets.
Narrow leverage = debt(long-term and short-term credit)/(debt+shareholders funds).
GDP growth is a proxy for growth opportunities of the rm.

Age = Log(Y eart −year of incorporation ).
Log(total assets) is the natural log of total assets.
Corruption Perception Index (CPI) is an index ranging from 0 to 10. A lower value
indicates more severe corruption.

Ownership dummies (Bena and Hanousek 2008):
Majority ownership=1, rm is controlled by a majority owner, the rest hold less
than 10%.
Monitored minority ownership=1, despite of the majority owner at least one minority owner is present.
Minority ownership=1, either blocking or legal minority owner is the largest owner.
Dispersed ownership=1, all shareholders hold less than 10% of equity.
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Table 1: Summary Statistics
The table reports summary statistics of the entire sample. Denitions of all variables are in the
Appendix. Total assets are in thousands of USD.

Country

Czech Republic

Obs
153410

Estonia

203394

Hungary

486698

Lithuania

23347

Latvia

26150

Poland

98328

Slovak Republic

23459

Mean
Median
St. dev.
Mean
Median
St. dev.
Mean
Median
St. dev.
Mean
Median
St. dev.
Mean
Median
St. dev.
Mean
Median
St. dev.
Mean
Median
St. dev.

Leverage

Total assets

ROA

Tangibility

Age

0.50
0.49
0.29

7057.1
696.5
86870.9

0.09
0.05
2.72

0.34
0.28
0.38

7.5
7
4.6

0.37
0.32
0.30

686.9
56.7
9417.3

0.09
0.07
0.59

0.39
0.33
0.30

6.0
5
6.1

0.48
0.48
0.29

1569.5
62.4
101490.0

0.11
0.05
11.42

0.38
0.29
12.18

5.6
5
3.9

0.44
0.41
0.27

3015.2
651.0
22150.3

0.10
0.07
0.23

0.33
0.28
0.24

6.7
7
3.8

0.50
0.50
0.28

3550.4
572.2
21710.6

0.11
0.08
0.20

0.35
0.31
0.25

6.6
6
3.6

0.39
0.36
0.26

14495.5
2467.5
107162.9

0.09
0.07
0.26

0.38
0.33
2.10

17.5
10
25.3

0.43
0.40
0.28

10122.1
1707.9
88404.4

0.07
0.05
0.28

0.38
0.37
0.27

9.0
8
8.3
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Table 2: Determinants of Leverage in Transition Economies: Pooled OLS
The table reports parameter estimates from pooled panel OLS regression of book leverage and
corrected for heteroskedasticity and correlation within rms standard errors (reported in parentheses) on dierent specications. The dependent variable is Leverage. Independent variables are
lagged one period. Denitions of all variables are in the Appendix. The regressions include twodigit NACE code dummies, year dummies and country dummies, which are not reported. *,**,
and *** denote statistical signicance at the 10%, 5%, and 1% level correspondingly.

Variable
Log(Total Assets)
Tangibility
Protability
GDP growth
Industry median
Expected ination
Log(Age)
Maturity of Assets
CPI
Quoted
cons
Industry FE
Year FE
Country FE
Obs
R2

(1)
All rms
0.011∗∗∗ (0.000)
0.003∗ (0.002)
-0.0001 (0.000)
0.001∗∗∗ (0.000)
0.64∗∗∗ (0.008)
0.002∗∗∗ (0.000)

-0.017∗∗
Yes
Yes
Yes
706704
0.0804

(0.007)

Book leverage
(2)
All rms
0.016∗∗∗ (0.000)
0.002∗
(0.001)
-0.0001 (0.000)
0.0009∗∗∗ (0.000)
0.64∗∗∗
(0.008)
0.0003
(0.000)
-0.051∗∗∗ (0.001)
-0.029∗∗∗ (0.002)
0.01∗∗∗
(0.002)
∗∗∗
-0.092
(0.010)
0.005
(0.010)
Yes
Yes
Yes
706704
0.0961
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(3)
Protable rms
0.015∗∗∗ (0.000)
0.006∗∗ (0.003)
-0.005∗ (0.003)
-0.0005 (0.000)
0.62∗∗∗ (0.009)
0.0004
(0.000)
∗∗∗
-0.05
(0.001)
-0.022∗∗∗ (0.004)
0.015∗∗∗ (0.002)
-0.095∗∗∗ (0.010)
-0.001
(0.011)
Yes
Yes
Yes
524270
0.1068

Table 3: Determinants of Leverage and the Status of the Firm: Pooled OLS
The table reports parameter estimates from pooled panel OLS regression of book leverage with
corrected for heteroskedasticity and correlation within rms standard errors (reported in parentheses). I distinguish between listed and unlisted rms. The dependent variable is Leverage.
Independent variables are lagged one period. Denitions of all variables are in the Appendix. The
regressions include two-digit NACE code dummies, year dummies and country dummies, which
are not reported. *,**, and *** denote statistical signicance at the 10%, 5%, and 1% level
correspondingly.

Variable
Log(Total Assets)
Tangibility
Protability
GDP growth
Industry median
Expected ination
Log(Age)
Maturity of Assets
CPI
cons
Industry FE
Year FE
Country FE
Obs
R2

Listed
0.016∗∗∗
0.045
-0.003∗∗
-0.009∗∗∗
0.37∗∗∗
-0.004∗∗
-0.026∗∗
0.15∗∗
0.015
-0.19
Yes
Yes
Yes
2401
0.2264
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Book leverage
rms
Unlisted rms
(0.006) 0.016∗∗∗ (0.000)
(0.051)
0.002∗ (0.001)
(0.001)
-0.0001 (0.000)
(0.003) 0.001∗∗∗ (0.000)
(0.073)
0.64∗∗∗ (0.008)
(0.002)
0.0003 (0.000)
(0.012) -0.051∗∗∗ (0.001)
(0.060) -0.030∗∗∗ (0.002)
(0.015)
0.01∗∗∗ (0.002)
(0.152)
0.006 (0.010)
Yes
Yes
Yes
704303
0.0961

Table 4: Three Dierent Estimators of Leverage
The table reports parameter estimates from pooled OLS, xed eect, and random eect regressions.
The dependent variable is Leverage. Independent variables are lagged one period. Denitions of
all variables are in the Appendix. The pooled OLS regression include year dummies, two-digit
NACE code dummies, and country dummies, which are not reported. The pooled OLS standard
errors are robust to heteroskedasticity and correlation within rm. Fixed eect standard errors are
robust to heteroskedasticity and serial correlation within rms. AR(1) is the estimated rst-order
serial correlation coecient. *,**, and *** denote statistical signicance at the 10%, 5%, and 1%
level correspondingly.

Book Leverage

Pooled OLS

Fixed Eect

Random Eect

Panel A. Unlisted rms
Log(Total Assets)
Tangibility
Protability
GDP growth
Industry median
Expected ination
Log(Age)
Maturity of Assets
CPI
cons
Hausman test
Obs
AR(1)
R2

0.016∗∗∗
0.002∗
-0.0001
0.0008∗∗∗
0.64∗∗∗
0.0004
-0.051∗∗∗
-0.030∗∗∗
0.0097∗∗∗
0.005

(0.000)
(0.001)
(0.000)
(0.000)
(0.008)
(0.000)
(0.001)
(0.002)
(0.002)
(0.010)

704303
0.0961

-0.014∗∗∗
0.00001
-0.00006∗∗∗
-0.0009∗∗∗
0.30∗∗∗
-0.001∗∗∗
-0.002
-0.009∗∗∗
0.007∗∗∗
0.023∗∗∗

(0.001)
(0.000)
(0.000)
(0.000)
(0.008)
(0.000)
(0.007)
(0.002)
(0.002)
(0.002)

3897.15
458259
0.5151

0.0000

0.012∗∗∗
0.0004∗∗
-0.00002
-0.001∗∗∗
0.57∗∗∗
-0.0003
-0.047∗∗∗
-0.034∗∗∗
0.003∗∗∗
0.16∗∗∗

(0.000)
(0.000)
(0.000)
(0.000)
(0.004)
(0.000)
(0.001)
(0.001)
(0.001)
(0.007)

704587
0.5151

Panel B. Listed rms
Log(Total Assets)
Tangibility
Protability
GDP growth
Industry median
Expected ination
Log(Age)
Maturity of Assets
CPI
cons
Hausman test
Obs
AR(1)
R2

0.016∗∗∗
0.045
-0.003∗∗
-0.009∗∗∗
0.37∗∗∗
-0.004∗∗
-0.026∗∗
0.15∗∗
0.015
-0.19
2401
0.2264

(0.006)
(0.051)
(0.001)
(0.003)
(0.073)
(0.002)
(0.012)
(0.060)
(0.015)
(0.152)

0.5196
26

0.007
0.11∗∗
-0.0015
0.001
0.063
-0.0007
-0.06
0.059
0.050∗∗∗
0.013

(0.011)
(0.046)
(0.001)
(0.003)
(0.053)
(0.002)
(0.065)
(0.038)
(0.018)
(0.030)

63.91
1994

0.0000
0.5196

0.011∗∗
0.015
-0.0016
-0.008∗∗∗
0.21∗∗∗
-0.005∗∗∗
0.007
0.071∗∗
0.021∗∗
0.021
2401

(0.004)
(0.031)
(0.001)
(0.002)
(0.043)
(0.002)
(0.010)
(0.029)
(0.011)
(0.087)

Table 5: Summary Statistics by Concentration
Mean Median
Total assets (mil. USD)
Majority 16.21
1.6
Monitored Majority
6.87
0.82
Minority
5.12
0.58
Dispersed
6.58
0.65
Leverage
Majority
0.43
0.41
Monitored Majority
0.46
0.45
Minority
0.45
0.43
Dispersed
0.43
0.42
Protability
Majority
0.09
0.07
Monitored Majority
0.09
0.07
Minority
0.1
0.07
Dispersed
0.09
0.07
Tangibility
Majority
0.35
0.3
Monitored Majority
0.33
0.28
Minority
0.33
0.28
Dispersed
0.34
0.29

Std
124.22
139.85
81.52
86.86
0.27
0.26
0.27
0.26
0.56
0.19
0.24
0.25
0.27
0.26
0.3
0.26

Table 6: Summary Statistics by Domicile
Mean Median
Std
Total assets (mil. USD) Domestic
6.9
0.76
87.63
Foreign 40.85
5.67 236.45

Obs
38,443
13,681
33,540
9,333
38,443
13,681
33,540
9,333
38,443
13,681
33,540
9,333
38,443
13,681
33,540
9,333

Obs
86,327
8,670

Leverage

Domestic
Foreign

0.44
0.42

0.43
0.4

0.27
0.27

86,327
8,670

Protability

Domestic
Foreign

0.09
0.09

0.07
0.08

0.3
0.94

86,327
8,670

Tangibility

Domestic
Foreign

0.34
0.31

0.29
0.26

0.28
0.26

86,327
8,670
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Table 7: Leverage and Direct Ownership
The table reports parameter estimates from pooled panel OLS regression of book leverage with
corrected for heteroskedasticity and correlation within rms standard errors (reported in parentheses). The dependent variable is Leverage. Independent variables are lagged one period. Denitions
of all variables are in the Appendix. The regressions include year dummies, two-digit NACE code
dummies, and country dummies, which are not reported. *,**, and *** denote statistical signicance at the 10%, 5%, and 1% level correspondingly.

Variable
Log(Total Assets)
Tangibility
Protability
GDP growth
Industry median
Expected ination
Log(Age)
Maturity of Assets
CPI
Quoted
Majority
Monitored Majority
Minority
Majority*foreign
Majority*domestic
Monitored Majority*foreign
Monitored Majority*domestic
Minority*foreign
Minority*domestic
cons
Industry FE
Year FE
Country FE
N
R2

Book leverage
(2)

(1)
0.007∗∗∗
0.085∗∗∗
-0.012
0.006∗∗∗
0.55∗∗∗
0.007∗∗
-0.062∗∗∗
0.037∗∗∗
-0.01∗
0.009

0.14∗∗∗
Yes
Yes
Yes
89464
0.0963

(0.001)
(0.013)
(0.009)
(0.002)
(0.021)
(0.003)
(0.002)
(0.012)
(0.005)
(0.014)

(0.031)
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0.007∗∗∗
0.085∗∗∗
-0.012
0.006∗∗∗
0.54∗∗∗
0.007∗∗
-0.062∗∗∗
0.036∗∗∗
-0.010∗
0.014
0.016∗∗∗
0.020∗∗∗
0.009∗∗

(0.001)
(0.013)
(0.009)
(0.002)
(0.021)
(0.003)
(0.002)
(0.012)
(0.005)
(0.014)
(0.004)
(0.004)
(0.004)

0.13∗∗∗
Yes
Yes
Yes
89464
0.0968

(0.031)

(3)
0.007∗∗∗
0.085∗∗∗
-0.012
0.006∗∗∗
0.54∗∗∗
0.007∗∗
-0.062∗∗∗
0.037∗∗∗
-0.010∗
0.014

(0.001)
(0.013)
(0.009)
(0.002)
(0.021)
(0.003)
(0.002)
(0.012)
(0.005)
(0.014)

0.011∗
0.018∗∗∗
-0.007
0.021∗∗∗
-0.001
0.01∗∗
0.13∗∗∗
Yes
Yes
Yes
89464
0.0968

(0.006)
(0.004)
(0.012)
(0.004)
(0.012)
(0.004)
(0.031)
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