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Summary: Using a rich dataset on individual firms in selected EU countries
between 2005 and 2012, we document a surprisingly high share of assets tied
in highly inefficient firms. Moreover, we discuss different channels through
which institutions may affect firm financial developments and thus the long-run
growth. Using Bayesian model averaging analysis, we discuss the importance
of different types of economic, financial and political institutions. We show that
high institutional quality improves the financial conditions of firms. However, too
lax business regulations may worsen firms’ performance possibly due to excessive risk taking behavior.
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Institutions are now generally believed to be a major precondition for ownership
rights, investment security, and long-term growth. However, a precise definition of
institutions has still remained surprisingly vague despite the intense debate in the
recent literature. The majority of institutional indices have remained nebulous as they
often hide behind general terms like freedom, property rights, or constraints of different types. Other indices concentrate on possible policy failures like corruption,
shadow economy, or excessive taxation.
We try to contribute to this literature by including several indices covering
hopefully the vast majority aspects of economic, political and financial institutions.
Our findings indicate that high institutional quality ensures an efficient use of assets
by firms in general. However, some indices are found to be less detrimental than other. Actually, some institutions (e.g. business regulations) may even have an ambigu-
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ous impact on firms’ behavior. Our findings imply that institutional quality can be
understood as the ability to guarantee property rights and to resolve insolvency by
the owners. Thus, weak institutions may reduce the ability to clean up the economy
from an unproductive use of assets and we show that this adverse effect is one of the
channels through which institutions affect income per capita in the long-run. At the
same time, insufficient business regulations may worsen the economic performance
of firms.
Our measurement for efficiency at the firm-level is provided by the interest
coverage ratio. Firms should be able to serve at least their interest payments from
their current earnings. By contrast, firms falling below this benchmark for one or
even for two years in a row are wasting resources because they have to use internal
sources for interest payments. Therefore, Arturo Bris, Yrjö Koskinen, and Vicente
Pons (2001) link the interest coverage ratio to corporate performance. Building upon
this argument, we try to show that the existence of highly inefficient firms is result of
inefficient institutions. Indeed, we document that there are comparably large shares
of inefficient firms in Central and Eastern European countries (CEECs) but we find
also surprisingly high shares of inefficient companies in Western European countries
including France, Austria, and Germany. This development is far from being optimal
from the macroeconomic perspective, although some economic players (especially
the employees and regional government) may have short-run interests in maintaining
inefficient firms.
The paper is structured as follows. We start with a literature review on the
complex relationship between institutions and growth in the first section. Section 2
presents analyzed data and descriptive statistics. The methodology and estimation of
Bayesian model averaging is described in Section 3. The last section concludes and
discusses implications for future research. Finally, detailed data definitions are presented in the Appendix.

1. Literature Review
The literature witnesses many attempts to measure the quality of economic and political institutions in order to empirically employ a numerical variable. In this context,
Rafael La Porta et al. (1998) prove in their path-breaking contribution a decisive effect of legal origins on financial markets and growth. Daron Acemoglu, Simon Johnson, and James A. Robinson (2001) paved the way for an intensive discussion of the
relationship between institutions, efficiency and long-run income.
Various authors distinguish between de jure and de facto institutions reflecting
the distinction between the legal rules per se and their enforcement (Alberto Alesina
and Paola Giuliano 2015). However, there is still little understanding about how institutions have an impact on growth. Acemoglu, Fransisco Gallego, and Robinson (2014) point out that institutions are a fundamental determinant working through
several channels while the empirical literature on this topic is largely agnostic about
exact channels via which institutions influence long-run growth.
The traditional approach argues that the quality of institutions predispose the
productivity of entrepreneurial activities (William J. Baumol 1990; Harry P. Bowen
and Dirk De Clercq 2008). Moreover, recent theoretical and empirical studies examPANOECONOMICUS, 2017, Vol. 64, Issue 4, pp. 383-400
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ine the role of expectations and the stability of the environment from the perspective
of firm efficiency, investment, and profitability (e.g. Mahmut Yasar, Catherine J.
Morrison Paul, and Michael R. Ward 2011). Witold J. Henisz (2004) takes a similar
approach focusing on the stability of the political environment as a central source for
higher infrastructure investment. In addition, Yaxuan Qi, Lukas Roth, and John K.
Wald (2010) show how the development of the legal system can lead to different
reductions in the cost of debt for firms. Finally, according to Hans Pitlik and Luděk
Kouba (2015) matured informal institutions, e.g. high level of social trust, can reduce
transaction costs both at macroeconomic and at firm-level.
Besides these most well-known contributions, many different variables are
constructed to gauge the relationship between the quality of government and the
functioning of the public sector, efficiency of bureaucracy, corruption etc. Traditionally, the original institutional indices focused both on broad economic and political
categories (Henisz 2002, 2004). La Porta et al. (1998) thereby emphasize the role of
legal origins with respect to current investor protection. Their property rights index
shows the protection against expropriation. This index is commonly used (e.g.
Acemoglu, Johnson, and Robinson 2001). However, Edward Glaeser et al. (2004)
criticize that a country under dictatorship can achieve the same level of protection
against expropriation like a democratic country.
The economic freedom index tries to shed more light on the discussion of institutions by presenting the individual component indices describing various aspects
of economic institutions (rule of law, limited government, regulatory efficiency and
open markets) which are summarized into a joint index of economic freedom (Terry
Miller, Kim R. Holmes, and Edwin J. Feulner 2013). Following this approach, other
institutions and authors tried to identify special economic institutions such as different aspects of globalization and labor markets (Milan Vodopivec, Andreas
Wörgötter, and Dhushyanth Raju 2005).
Alternatively, other authors concentrated on institutional weaknesses that restrict the free market, growth and entrepreneurship. These aspects include the size of
the shadow economy (Friedrich Schneider 2003, 2013; Schneider, Andreas Buehn,
and Claudio E. Montenegro 2010), top marginal tax rate (Florian Heider and Alexander Ljungqvist 2015), and labor market restrictions (Dan Andrews and Frederico
Cingano 2014). Aya S. Chacar, William Newburry, and Balagopal Vissa (2010)
point out that institutions, for example antitrust laws, improve market access and
prevent collusions between firms. They also argue that labor market institutions reduce legal constraints imposed on residual claimants to enhance profitability and performance.
Financial institutions have often received special attention in this research
field. Better developed financial institutions should support investment by improving
access to external finance (Jarko Fidrmuc and Johann Scharler 2013; Dominykas
Poderys 2015). However, developed financial systems can be based on largely different institutional frameworks, e.g. being rather bank or market based (Ross Levine
and Sara Zervos 1998; Thorsten Beck and Levine 2004). Moreover, countries with
the prevailing market-based financial system might have better institutional characteristics than countries with the bank-based financial system (Zuzana Kučerová and
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Michela Tichá 2013). Therefore, financial institutions are even more difficult to
measure than other economic and political institutions. In order to solve this problem,
some authors tried to identify comparable financial institutions using expert evaluations for different countries. The World Bank, for example, publishes several indices
for special institutions related to the starting business, construction permits, contract
enforcement, and debt enforcement (Simeon Djankov et al. 2008).
From our perspective, the index on resolving insolvencies is especially interesting, because it is directly related to firm restructuring. Using data on time, cost,
and the likely disposition of assets, Djankov et al. (2008) construct a measure for the
efficiency of debt enforcement for 88 countries. In order to construct the index, they
present insolvency practitioners with a standardized case of an insolvent firm. This
example assumes that a midsize firm has a limited liability legal form. It has one major shareholder and one large secured creditor. Hence, the firm will default on
straight debt and there is no financial complexity which could help to circumvent
formal default. It is assumed that the firm is facing the possibility of a temporary
downturn for the next two years if it cannot serve the bank debt. Employees want the
firm to continue in business while tax administration will follow the procedure that
maximizes its expected recovery rate. There are three possible procedures in place,
namely foreclosure, reorganization, and liquidation. The liquidation can be followed
by two possible outcomes: going concern or piecemeal sale.
Based on this example, Djankov et al. (2008) provide a measure for efficiency
which is defined as the present value of the terminal value of the firm after bankruptcy costs, referred to as a recovery rate. This measure does not only reflect the institutional quality. In addition, we understand this measure to create incentives for different parties at stake when considering whether to enter formal bankruptcy or not. A
high recovery rate means that different parties at stake may initiate a formal bankruptcy procedure rather sooner than later. By contrast, a low recovery rate creates an
incentive to keep a firm operating even if its assets cannot be employed productively
anymore. Thereby, market entry of new firms is prevented which is economically not
desirable. Ability to resolve insolvency ensures that such inefficient firms will not be
kept artificially operating and that their share in the market will be low.
To sum up, one channel through which institutional quality works are assets
tied up in highly inefficient firms. Hence, we address the question to which degree
the existence of assets tied up in highly inefficient firms can be explained by institutional ability to resolve insolvency.

2. Data and Descriptive Statistics
2.1 Descriptive Statistics at Firm-Level
We collect detailed firm data for eleven member states of the European Union. We
thereby focus on 7 CEECs, namely Bulgaria, Czech Republic, Hungary, Latvia, Poland, Romania, Slovenia, and Slovak Republic. We concentrate on CEECs because
this region shows large differences in institutional quality that have been created to a
large extent in the past, actually before the reform process and even also before the
communist intermezzo (Sascha Becker et al. 2016). Moreover, their institutions have
PANOECONOMICUS, 2017, Vol. 64, Issue 4, pp. 383-400
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improved mainly stepwise in the process of the accession to the EU which included
the adoption of the acquis communautaire (Jens Matthias Arnold and Wörgötter
2011). Thus, the institutional quality can be viewed as exogenous. Moreover, we include Austria, France, Germany, and Sweden as examples of mature developed
economies in the European Union and represent different origins of law (La Porta et
al. 1998). Relatively detailed firm data are available from 2005 to 2012 for all countries except Latvia for which there is only data after 2008.
We select domestic firms which are mostly dependent on domestic institutions
and mainly cover small and medium firms as they are more sensitive to institutional
weaknesses than large firms. Therefore, we focus on non-listed companies because
only large and international firms have access to capital markets as the domestic capital markets are generally underdeveloped. Nearly all analyzed countries in Central
and Eastern Europe are less dependent on capital markets. Market capitalization is
only between 5 per cent (Slovakia) and 35 per cent of GDP (Slovenia), while average market capitalization in the EU is with 70 per cent of GDP at least twice higher
(World Bank 2016)1. In order to avoid financial complexity and multinational firms,
we additionally restrict our analysis to companies that are bank financed and affected
by the quality of institutions within the domestic country.
We use the Amadeus databank of Bureau van Dijk, which provides detailed
data including balance sheets, profit and loss accounts, the legal form for European
firms, and the industrial code (NACE Rev. 2). We use the following information for
each firm: cash flow (CF), total assets (TA), long-term debt (LTD), short-term debt
(STD), interest expenses (IE), depreciation (DP), and earnings before interest, taxes,
depreciation and amortization (EBITDA). Using these inputs for each firm, i, in period t, we define the interest coverage ratio (ICR) which equals to:
=

.

(1)

This will be the key variable for further analysis which will be used for the
definition of highly inefficient firms. Following International Monetary Fund - IMF
(2013), we identify inefficient firms as the firms with interest expenditures below
their EBITDA, that is, with ICR below unity. In order to repay the debt, these firms
have to exploit internal sources in order to serve their interest payments. This is an
intuitive measure to identify firms facing debt servicing difficulties. IMF (2013)
points out that inefficient firms will become insolvent unless they introduce necessary adjustments measures such as reducing debt and costs or increasing capital expenditures. Correspondingly, the allocation of assets in such firms is not efficient. In
turn, the inefficiency at firm-level causes potential growth slowdown in the economy.
The interest coverage ratio is increasingly used in the literature on firm performance and financial risk. Creditors often impose a minimum interest coverage
ratio for the borrowing firms (Michael Dothan 2006). The firms should be able to
serve at least their interest payments from their current earnings. By contrast, the
1

World Bank. 2016. Market Capitalization of Listed Domestic Companies.
http://data.worldbank.org/indicator/CM.MKT.LCAP.GD.ZS/countries (accessed July 24, 2015).
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firms falling below this benchmark for one or even two years in a row are wasting
resources because they have to use internal sources for interest payments. Bris,
Koskinen, and Pons (2001) link the interest coverage ratio to corporate performance
and Fotini Voulgaris and Athanasia Rizonaki (2011) relate the interest coverage ratio
to financial risk of firms.
We test whether economies with higher institutional quality suffer less from
unproductive assets tied up in firms with debt servicing difficulties. Moreover, we
include different institutions which can show which institutional aspects are influencing financial performance of the firms.
Both control variables (cash flow divided by total assets and debt divided by
total assets) follow the findings of previous literature (Benoit Mojon, Frank Smets,
and Philip Vermeulen 2002; Andrew Benito and John Whitley 2003). In total, we
collect nearly 1 million observations across countries (after outlier adjustment) between 2005 and 2012.
Table 1 illustrates pair wise correlations of the analyzed variables using individual data. The interest coverage ratio is as expected significantly positively correlated with the ratio of cash flow to total assets and negatively and significantly correlated to the debt to total assets ratio. The chosen macroeconomic variables show the
expected signs (positive for GDP growth and negative for policy interest rate) but the
correlations remain weak and insignificant.

Interest cov. ratio

0.0510* 1.000

Debt to assets

-0.0251* -0.1138* 1.000

GDP growth
Business regulations

Starting business

Shadow econ.

Fin. freedom

Investment freedom

Trade freedom

Monetary freedom

Labor freedom

Business freedom

Fiscal freedom

Property rights

Corrupt. percept.

Business reg.

GDP growth

1.000

Cash flows to assets

Policy rate

Policy rate

Debt to assets

Cash flows

Table 1 Correlation Matrix
Interest cov. ratio
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-0.003 0.0683* -0.0292* 1.000
0.001 0.0701* -0.0128* 0.2373* 1.000
0.0048* -0.0533* 0.1931* -0.2410* -0.1908* 1.000

Corruption perceptions 0.0131* -0.0811* 0.1744* -0.4563* -0.1396* 0.8037* 1.000
Property rights

0.0166* -0.0990* 0.1854* -0.5260* -0.1334* 0.6440* 0.9101* 1.000

Fiscal freedom

-0.0050* 0.0590* -0.0103* 0.3897* 0.0961* -0.6572* -0.8596* -0.7298* 1.000

Business freedom

0.000 -0.0602* 0.1559* -0.3553* -0.2312* 0.5934* 0.6993* 0.6164* -0.5658* 1.000

Labor freedom

-0.003 0.0732* -0.2212* 0.0815* 0.0700* -0.4369* -0.5793* -0.5861* 0.4217* -0.5497* 1.000

Monetary freedom

0.0090* -0.0617* 0.0863* -0.3363* 0.1200* 0.4174* 0.6411* 0.6593* -0.5439* 0.2417* -0.2843* 1.000

Trade freedom

0.0188* -0.0489* 0.0980* -0.0598* -0.1287* -0.0609* 0.0042* 0.1122* 0.2761* 0.0439* -0.0396* 0.0501* 1.000

Investment freedom

0.0235* -0.0399* 0.3076* -0.0684* -0.0183* 0.4397* 0.4343* 0.4981* -0.0411* 0.2013* -0.3082* 0.3577* 0.4108* 1.000

Financial freedom

0.002 -0.0181* -0.1323* -0.4822* -0.0312* -0.1370* 0.0401* 0.2029* -0.1421* -0.0364* 0.3581* 0.0636* -0.0420* -0.0636* 1.000

Shadow economy

-0.002 0.0924* -0.0149* 0.5644* 0.1856* -0.4703* -0.7780* -0.8312* 0.7633* -0.6022* 0.4251* -0.5572* 0.0703* -0.0985* -0.3114* 1.000

Starting business

0.0167* -0.0040* 0.1886* -0.0390* 0.1869* -0.2610* -0.0103* 0.2213* 0.2774* -0.1920* -0.2048* 0.2095* 0.2591* 0.4391* -0.0451* -0.0037* 1.000

Recovery share

0.0216* -0.0630* 0.3131* -0.3835* -0.0943* 0.6784* 0.8086* 0.8031* -0.4736* 0.6350* -0.5520* 0.5247* 0.2642* 0.7137* -0.1016* -0.5134* 0.3206*

Notes: * denotes significance at 1%-level.
Source: Own estimations.
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Institutional indices show a surprising degree of variation. The average correlation is only 0.06 if we include all institutional indices. This is only in part due to
differences between indices of institutional quality and indices of institutional weaknesses (in particular, the size of shadow economy). Also, if we exclude the size of
shadow economy, the average correlation is only slightly positive (0.11). Moreover,
it ranges between -0.9 (correlation between the index of corruption perception and
the index of fiscal freedom) and +0.9 (correlation between again the index of corruption perception and the property rights index). Actually, excluding the index of corruption perception cannot stabilize the picture because other correlations are very
close to these extreme values. This demonstrates again that it is difficult to define
institutional quality properly.
The interest coverage ratio is positively and significantly correlated with the
index of business regulations, corruption perceptions, property rights, monetary freedom, trade freedom, investment freedom, starting business and recovery share. In
turn, it is negatively and significantly correlated with the index of fiscal freedom.
The remaining institutional indices show low and insignificant correlation being either with positive or negative sign.

Notes: Share1 - inefficient firms for 1 year; Share2 - inefficient firms for 2 consecutive years.

Source: Own estimations.

Figure 1 Average Inefficiency

2.2 Firm Inefficiency at Country-Level
In addition to firm analysis it is interesting to see the levels of inefficiency at the
country-level. We focus on the inefficient use of assets by firms facing debt servicing
difficulties which are not declared bankrupt due to weak insolvency frameworks. If a
firm is in financial distress, defined by an interest coverage ratio below one, it will
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use internal sources to repay credits. In the long-run, such firms will starve slowly to
death and its assets will eventually be fully wasted (Fidrmuc and Martin Siddiqui
2015). Moreover, we distinguish between firms which face financial distress for only
one period and those which do so for two consecutive observations, thus, we try to
distinguish between firms with some and no long-term prospects respectively.
Using individual firm data, we define asset share, share, which is the share of
assets tied up in firms facing financial distress within the individual countries. This
variable is constructed based on firms which face debt servicing difficulties for either
one period or two consecutive observations, denoted by share1 and share2 respectively.
The shares of assets which are bound in inefficient firms for one or two consecutive years, presented in Figure 1, are surprisingly high. In all countries, the
shares of financially inefficient firms reach up to 8% of total assets in our sample.
The financial crisis caused a slight increase in insolvency problems in all countries.
But the differences between the shares of firms with efficiency problems either in
one or two years are surprisingly small. It may appear especially surprising that the
share of inefficient firms is slightly higher in Germany and Austria than in the analyzed Central and Eastern European countries.

3. Bayesian Model Averaging
3.1 Methodology
Our data set of individual data includes more than 1.5 million observations, however,
we exclude observations with extreme values (the top and bottom percentiles of all
selected indicators). After having undergone the cleaning procedure of omitting all
observations related to an outlier firm in any indicator or year the dataset is reduced
to slightly less than 1 million observations.
The interest coverage ratio is our key variable which identifies firms facing
debt servicing difficulties causing them to use assets inefficiently. We use Bayesian
model averaging methodology in order to find out which variables, especially which
institutional indices, are the most important determinants of firm efficiency. In a typical regression, we regress interest coverage ratio on institutional variables and a set
of control variables:
=

+

+

+

+

+

+

,

(2)

where cash flow, CF, and debt, D, divided by total assets, A, are included as the firmspecific control variables describing the financial situation of the analyzed firms. To
include country-specific shocks, we include real GDP growth, GDP, and policy interest rate, IR, for country c. Moreover, we include time fixed effects denoted by 
which control for unobserved effects across different countries being equal across
periods of time. Most importantly, INSTct, reflects country-specific institutional indicators. However, there is no appropriate theory to select the indicators of institutional
quality have been involved in the model (Svatopluk Kapounek 2016). Therefore we
use methodology that reflect this uncertainty and apply Bayesian model averaging.
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We follow the framework provided by Giuseppe De Luca and Jan R. Magnus (2011)
where a regression model is defined by:

yit  X 1it 1  X 2it  2ct  uit ,

(3)

where
represents interest coverage ratio of firm = 1, … , and time t. We as≥ 1,
≥ 0, = +
≤ − 1, and the design matrix
=
sume that
has full column-rank . The deterministic regressors
,
represents ×
and .
and
are unmatrices of observations on two subsets of regressors
known regression parameters and ~ 0,
. The first subset of regressors
concontains
tains time dummies and constants which we take as focus regressors and
all other explanatory variables (auxiliary variables) to which model uncertainty is
confined. Thus, we involve more regressors than the traditional model to reduce the
risk of omitting some important regressors (Roman Horváth 2013).
There are 2 possible models, thus, there are 2 possible choices for X2. We
consider up to 17 regressors to be included in the model that means 217, that is
131.072, individual models. A model-averaging estimate of is given by:
I

ˆ1   i ˆ1i ,

(4)

i 1

where i represent nonnegative random weights which reflect our confidence in
model
based on prior beliefs. We employed an estimator developed by Magnus,
Owen Powell, and Patricia Prüfer (2010) based on the distinction between focus and
auxiliary regressors. The conditional posterior distribution
is
, , | ,
given by sample likelihood function:



 

p y | 1 ,  2i ,  2 , M i   2

   
exp  i 2i  ,
 2 

(5)

   V 1 
exp  2i 0i2 2i  ,
2



(6)

n / 2

with the conditional joint prior distribution:



  

p 1 ,  2 ,  2 | M i   2

k2 i  2 / 2

where
=
was proposed by Arnold Zellner (1986) and Carmen
is a
Fernández, Eduardo Ley, and Mark F. J. Steel (2001) and = 1/
,
constant scalar for each model . Then we obtain results for every model considered and average them where the weights in the averaging are the posterior model
probabilities:

i  pM i | y 

pM i  p y | M i 
,
 pM j  py | M j 
I
j 1

is the prior probability of model
where
and
|
hood of y given model . The unconditional estimates of
as:

(7)

is the marginal likeliand
are computed
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I

ˆ1  E 1 | y    i ˆ1i ,

(8)

i 1
I

ˆ2  E  2 | y    iTi ˆ2 i ,

(9)

i 1

where the are
×
in
tional estimates
excluded from model

matrices defined by
=
, 0 transforming the condi× 1 vectors by setting to zero the elements of
which are
.

3.2 Results
Table 2 reports the posterior results for estimates of (2). The coefficients of firmspecific variables show the expected signs and are statistically significant. The cash
flow has a posterior probability of 1 to be included in the model and its mean coefficient is positive indicating that high cash flows lower the interest burden for the firm.
Similarly, the posterior probability for debt is also 1, while its negative mean coefficient confirms that debt increases significantly the financial burden for the firms.
Time effects are important and show a classical cyclical pattern. In turn, the posterior
probabilities for country-specific macroeconomic shocks (policy interest rate and
GDP growth) are very low. It seems that macroeconomic policy is less important for
financial performance at the firm-level than institutional quality.
Finally, institutions are confirmed to be an important determinant of firm financial developments. This finding is especially important when considering that
country-specific variables are often insignificant. Nearly all institutional variables
have posterior probabilities equal or very close to 1 and their coefficients are positive
which means that the institutional quality in general contributes positively to financial health of firms. The exceptions include some rather general indices like corruption perception, fiscal, and investment freedom which have all low posterior probabilities of model inclusion. Moreover, business regulations, business freedom, and
indices of monetary and financial freedom, as well as the World Bank index of starting business conditions are found to contribute negatively to firms’ financial situation. Thus, our findings confirm that some business regulations may reduce the possibilities for adverse behavior of the firms and stabilize the economy. The size of the
shadow economy accordingly may have an ambiguous character (Angela De Martiis
2015). Our results show that some degree of shadow economy can improve the financial situation of firms.
Thus, our results show that only property rights (time necessary for property
registration according to the World Bank), trade and labor (however, with slightly
lower posterior probability which is 66%) freedom, and recovery ratio robustly improve the financial conditions of firms in Europe. Finally, our Bayesian model averaging estimations confirm a superior performance of the recently constructed institutional indices provided by the World Bank, especially the recovery ratio, as a part of
the Doing-Business project.
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Table 2 Institutions and Firm Performance, Bayesian Model Averaging Analysis
Mean coef.
Number of observation
Regressors always included in the model:
Constant
Year 2008
Year 2009
Year 2010
Year 2011
Year 2012
Auxiliary variables:
Cash flow to total assets
Debt to total assets
Policy interest rate
GDP growth real
Business regulations
Corruption perceptions index
Property rights index (index of economic freedom)
Fiscal freedom (index of economic freedom)
Business freedom (index of economic freedom)
Labor freedom (index of economic freedom)
Monetary freedom (index of economic freedom)
Trade freedom (index of economic freedom)
Investment freedom (index of economic freedom)
Financial freedom (index of economic freedom)
Shadow economy size
Starting business (procedures)
Resolving insolvency (share)

Std. error

PIP

56.218
-6.776
-16.264
-31.838
-25.387
-22.984

62.766
5.790
11.978
5.574
5.610
6.351

1.00
1.00
1.00
1.00
1.00
1.00

5.755
-0.015
0.123
-0.576
-50.871
1.263
3.825
-0.027
-1.949
0.577
-3.359
3.950
0.000
-0.418
5.089
-6.987
1.824

0.120
0.001
0.546
1.185
5.401
3.943
0.440
0.147
0.224
0.450
0.444
0.475
0.008
0.394
0.398
1.426
0.184

1.00
1.00
0.05
0.21
1.00
0.10
1.00
0.04
1.00
0.66
1.00
1.00
0.00
0.56
1.00
0.99
1.00

963227

Source: Own estimations.

3.3 Robustness Analysis - Interaction Effects of Institutions and Firm Controls
Using the BMA results, we select a preferred specification base on the median probability model (Maria Maddalena Barbieri and James O. Berger 2004) that includes
only variables with a posterior inclusion probability above 50%. We report the preferred specification using OLS with robust standard errors in Table 3. We can see
that all variables remain significant and keep the signs as in the BMA analysis.
Moreover, we can use the preferred specification for further robustness analysis. For example, we include interactive variables between firm controls. In particular, we compute multiplicative terms between institutions as well as either cash flows
or debt (both indicators are taken again as ratios to total assets). Thus, we generate
firm-level variation also in “institutional” variables through the inclusion of interaction terms. For a smaller number of institutional variables, the interactive terms could
be included also directly in the BMA analysis. However, given the dimension of the
presented analysis, this approach would not be feasible.
Table 3, columns (2) and (3) report the OLS results for the interaction terms
with cash flows and debt respectively. Actually, we can see that the results are quite
sensitive to this extension. Firstly, debt to assets ratio becomes positive if interaction
terms between institutions and debt to assets ratio are included. Thus, this specification may be biased by a possible relationship between institutional quality and debt.
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Table 3 Interaction Effects of Institutions and Firm Controls
Preferred
specification
Cash flow to total assets
Debt to total assets
Business regulations
Property rights index (index of ec. freedom)
Business freedom (index of ec. freedom)
Labor freedom (index of ec. freedom)
Monetary freedom (index of ec. freedom)
Trade freedom (index of ec. freedom)
Financial freedom (index of ec. freedom)
Shadow economy size
Starting business (procedures)
Resolving insolvency (share)
Interaction term with business regulations

(1)

(2)

(3)

5.753***
(0.116)
-0.015***
(0.000)
-50.790***
(3.639)
4.161***
(0.241)
-1.870***
(0.167)
0.922***
(0.227)
-3.364***
(0.539)
3.771***
(0.456)
-0.755***
(0.172)
5.148***
(0.308)
-7.213***
(0.741)
1.748***
(0.125)

15.404***
(4.086)
-0.015***
(0.000)
-16.706***
(5.575)
1.002***
(0.372)
0.033
(0.263)
-0.510
(0.327)
-1.226*
(0.736)
2.287***
(0.550)
-0.523
(0.321)
2.696***
(0.456)
-1.166
(1.113)
0.822***
(0.165)
-2.650***
(0.417)
0.255***
(0.023)
-0.154***
(0.020)
0.119***
(0.025)
-0.207***
(0.037)
0.097***
(0.022)
-0.019
(0.021)
0.206***
(0.035)
-0.450***
(0.092)
0.077***
(0.012)
yes
no
963,227
0.006

5.773***
(0.119)
0.056**
(0.027)
-55.995***
(4.361)
4.365***
(0.229)
-1.772***
(0.175)
-0.221
(0.223)
-2.603***
(0.393)
4.383***
(0.442)
0.223
(0.168)
7.129***
(0.351)
-7.115***
(1.025)
2.121***
(0.152)
4.423**
(1.852)
-0.143
(0.110)
-0.008
(0.107)
0.609***
(0.167)
-0.491**
(0.234)
-0.233***
(0.088)
-0.557***
(0.122)
-1.178***
(0.192)
0.285
(0.355)
-0.152**
(0.065)
yes
no
963,227
0.005

Interaction term with property rights index
Interaction term with business freedom
Interaction term with labor freedom
Interaction term with monetary freedom
Interaction term with trade freedom
Interaction term with financial freedom
Interaction term with shadow economy size
Interaction term with starting business (procedures)
Interaction term with resolving insolvency (share)
Time effects
Country effects
Observations
R2

Interaction terms with
Cash flow
Debt

yes
no
963,227
0.005

Notes: Robust standard errors in parentheses. Time and country fixed effects and constant are not reported.
Source: Own estimations.

Second, only few institutional variables (without the interaction terms) remain
significant in the specification with cash flows interaction terms. Therefore, we can
summarize that model uncertainty and the risk of omitting important regressors was
minimized.
Only property rights, monetary and trade freedom, shadow economy and the
World Bank indicator of insolvency resolvement remain significant and signed as
before. Finally, these indicators are also significant when included as interaction
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terms with the cash flow ratio. Hence, we can argue that the impact of cash flow on
the interest coverage ratio is strengthened by the quality of the institutional environment.
In sum, the robustness analysis confirms the significance of the previous indicators but with the exclusion of business regulations; business, financial and labor
freedom; and the indicator of starting business. The cross-check with the previous
results of the BMA analysis shows that labor and financial freedom have a posterior
probability relatively close to the threshold of 50%.

4. Conclusions
Starting with the seminal contributions by La Porta et al. (1998), Acemoglu, Johnson,
and Robinson (2001), and other authors, institutions have become increasingly popular in economics since the last two decades. This has led to a surge of research using
different institutional indices documenting their potential importance for various factors of economic development. We actually document surprisingly high correlations
of different institutional indices. Therefore, it is often not clear which aspects of institutional quality are proxied by a particular institutional index. Moreover, even the
sign might be ambiguous because several indices show high but negative correlations. We scrutinize the impact of different aspects of institutional quality on corporate financial performance in Europe. We employ a Bayesian model averaging approach to reduce model uncertainty related to the selection of involved institutional
quality indicators.
This is a particularly interesting regional example because growth of several
European economies remained surprisingly low while their institutions are generally
considered to be superior to other world regions. Moreover, Central and Eastern European countries did not see accelerated growth since the accession to the EU nor an
improvement of their institutions.
We start with the analysis of the financial situation at the firm-level in selected
Eastern and Western European countries. On the aggregate level, the shares of financially inefficient firms with 8% or more are surprisingly high. Moreover, the financial situation of firms has worsened in all countries since the financial crisis. This
observation does not only hold true for Central and Eastern European countries but
also for selected Western European economies. It seems that efficiency problems do
not receive the necessary attention by economic policy in Europe.
Subsequently, we try to identify which institutional aspects may affect firms’
financial situation in Europe. On the one hand, we find that high institutional quality
related to property rights, trade freedom, and recovery ratio reduces the share of assets tied up unproductively in firms. On the other hand, however, we can also see that
insufficient business regulations may induce adverse behavior of the firms with negative consequences on their financial developments in the long-run. Our findings show
that expert evaluations of institutions, e.g. the Doing-Business project of the World
Bank, provide institutional indices which are particularly appropriate for deeper empirical analysis. Finally, several institutions taking a prominent place in the general
discussion, including corruption or investment freedom, show only weak impact on
firms’ performance.
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Overall, these results underline the necessity to achieve further improvements
in terms of institutional quality especially with regard to business regulations not
only in Central and Eastern Europe but also in Western European countries. Our results indicate that although the European countries are characterized by high general
institutional quality, they suffer under insufficient liberalization of business markets.
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Appendix
Table A1 Definition of Institutional Indices
Name and source
Political constraints index V
Henisz (2002, 2004)
http://www-management.wharton.upenn.edu/
henisz/
Business regulations, Frazer institute economic
freedom of the world index
http://www.freetheworld.com/index.html
Corruption perceptions index
http://www.transparency.org/
policy_research/surveys_indices/cpi
Property rights index, comp. of economic freedom
index
http://www.heritage.org/index/explore
Fiscal freedom, comp. of economic freedom index
http://www.heritage.org/index/explore
Government spending index, comp. of economic
freedom index
http://www.heritage.org/index/explore
Business freedom, comp. of economic freedom
index
http://www.heritage.org/index/explore
Labor freedom, comp. of economic freedom index
http://www.heritage.org/index/explore
Monetary freedom, comp. of economic freedom
index
http://www.heritage.org/index/explore
Trade freedom, comp. of economic freedom index
http://www.heritage.org/index/explore
Investment freedom, comp. of economic freedom
index
http://www.heritage.org/index/explore
Financial freedom, comp. of economic freedom
index
http://www.heritage.org/index/explore
Freedom to trade internationally,
comp. of economic freedom index
http://www.heritage.org/index/explore
Shadow economy size
Schneider (2013)
Starting business (procedures)
World Bank (2016)
www.doingbusiness.org

Recovery ratio (per cent)
World Bank (2016)
www.doingbusiness.org

Definition
The index measures political constraint, that is, to identify underlying political structures and to measure their ability to support credible policy commitments.
The index covers price controls, administrative requirements, bureaucracy costs,
requirements for starting a business, extra payments (bribes) licensing restriction,
and tax compliance. The more widespread different regulations are mirrored in a
lower value of the index.
The index is a composite index based on expert evaluations and business surveys,
ranging between 0 (highly corrupt) and 10 (very clean).
The index indicates the freedom to accumulate private property, secured by laws and
enforced by the state including the likelihood of expropriation. It covers also the independence of the judiciary, corruption, and contract enforcement.
Fiscal freedom measures the fiscal burden in terms of the top income tax for households and firms and tax revenues in GDP.
This index is based on the level of government expenditures in GDP, GEI = 100 – α
(G/GDP)2. Thus, large governments receive over-proportionally low scores.
This index shows the ability to start, operate, and close a business that represents
the overall burden of regulation and the efficiency of government regulations. The
score is based on ten factors from the World Bank’s Doing-Business study.
The index considers the legal and regulatory framework of labor market, including
minimum wages, laws inhibiting layoffs, severance requirements, and measurable
regulatory restraints on hiring and hours worked.
Monetary freedom combines price stability (weighted average inflation for previous
three years) with an assessment of price controls (a penalty up to 20% if price controls are important).
Trade freedom is a composite measure of the absence of tariff (based on the
weighted average tariff) and non-tariff barriers (a penalty up to 20% if non-tariff barriers are important).
The index evaluates the severity of restrictions related to investment including rules
for foreign and domestic investment, restrictions on payments, transfers, foreign exchange and capital transactions, labor regulations, corruption, red tape, weak infrastructure, and political and security conditions.
The index is a measure of banking security and independence from government control. It is based on the following five areas: government regulation of financial services; state intervention through direct and indirect ownership; the extent of financial
and capital market development; government influence on the allocation of credit;
and the openness to foreign competition.
The index measures a wide variety of restraints that affect international exchange:
tariffs, quotas, hidden administrative restraints, and exchange rate and capital controls. The index ranges from least free to most free.
Size as percentage of official GDP according to Schneider (2013).
The index records all procedures officially required, or commonly practiced, for an
entrepreneur to start and formally operate an industrial or commercial business. These procedures include obtaining all necessary licenses and permits and completing
required notifications, verifications or inscriptions for the company and employees
with relevant authorities. The ranking on the ease of starting a business is determined by sorting their distance to frontier scores for starting a business.
The index is based on a hypothetical case evaluated by country experts. The recovery rate is recorded as cents on the dollar recouped by secured creditors through
reorganization, liquidation or debt enforcement proceedings.
Source: Own estimations.
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