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Abstract The promotion of a more stable European
banking system has become a priority which, not doubt,
will bring important benefits to firms. However, bank
stability comes with stronger regulations that could
harm the access to finance of small and medium-sized
enterprises (SMEs), which are highly dependent on
bank financing. We provide new evidence on the asso-
ciation between the stability of a country’s banking
system and SMEs access to finance through the study
of borrower discouragement. We analyze 20,207 obser-
vations gathered among 16,382 firms operating in the
EU-28 during the period 2011–2018. Applying multi-
level methodology, our results show that SMEs operat-
ing in countries with more stable banking systems are
less likely to be discouraged from applying for a loan.
Working to achieve a more stable banking system does
not seem to harm the access to finance of SMEs.

Keywords Financial constraints Z-score . Financial
integration . Two-levelmodel . Information asymmetries

JEL classifications G21 . G30 . G32 . L26

1 Introduction

A deeper integration of the European banking system,
with the aim of promoting the safety and soundness of
the financial landscape (Constâncio 2017), has become
an urgent priority in response to the recent financial
crisis. The European Commission recognizes that the
banking union will bring financing opportunities to
firms of all sizes (European Commission 2017a), al-
though small and medium-sized firms (SMEs) are, com-
pared to large companies, likely to experience a deeper
effect. These firms are especially sensitive to changes in
the structure of a country’s banking system (Han et al.
2017; Mol-Gómez-Vázquez et al. 2019) because they
are highly dependent on bank financing (ECB 2015).
The aim of this paper is to analyze whether a more stable
European banking system reduces SMEs’ financial con-
straints by ameliorating the problem of borrower
discouragement.

Discouraged borrowers are firms that decide not to
incur in the time and money consuming process of
applying for a bank loan for fear of being rejected due
to screening mistakes (Kon and Storey 2003). A more
stable banking system reduces asymmetric information
problems (Mishkin 1999) and also enables banks and
firms to build stronger and longer relationships
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(Hernández-Cánovas and Koëter-Kant 2010), reducing
screening errors, loan application costs, and interest
rates that retain firms from applying for financing. How-
ever, the structure and nature of the banking system are
likely to change to adapt to new regulations that bring
larger compliance costs and the need for higher opera-
tional efficiency. Mergers and acquisitions to achieve
higher efficiency, and the use of lending technologies
that demand a lower investment, are likely to reduce the
deployment of relationship banking, and thus interfere
with the flow of information between SMEs and banks.
Moreover, to underpin a more stable banking system,
the European Commission has promoted stronger pru-
dential requirements for banks, higher protection for
depositors, and rules for managing failing banks
(European Commission 2017b). For example, the im-
plementation of Basel III agreement in the EU legal
framework increases the capital requirements imposed
to banks for those assets with a higher risk. Then, one
could wonder whether stricter regulations could nega-
tively affect SMEs, which are perceived to be more
opaque and riskier than large companies (ECB 2015).
Banks, for instance, could favor the more transparent
and safe large companies to reduce the impact of regu-
lations on their financial statements, harming SMEs’
access to finance. Recognizing that there might be an
inadequate flow of credit to SMEs, the Capital Require-
ments Regulations (CRR) introduced the small and
medium enterprises’ Supporting Factor (SF), defined
as a capital discount aimed at ameliorating the negative
repercussions of increased minimum capital require-
ments. Consequently, the process toward a more stable
banking system may have positive and negative effects
on borrower discouragement for SMEs.

We analyze whether the stability of the European
banking system influences the likelihood of being dis-
couraged from applying for a loan using a survey dataset
of 20,207 observations gathered among 16,382 firms
operating in the EU-28 during the period 2011–2018.

Our article offers several contributions. First, we add to
the banking literature by analyzing financial constraints in
the credit market for European SMEs. Up to the best of our
knowledge, there is not empirical evidence on the associ-
ation between the stability of a country’s banking system
and SMEs’ access to finance through the study of borrow-
er discouragement. The importance of this phenomenon
has recently increased the attention of academics and
policy makers. The economic impact of discouraged bor-
rowers is higher than that of those being denied a credit

(Freel et al. 2012; Gama et al. 2017). In our sample, the
magnitude of discouraged borrowers (18.41%) is more
than two times larger than that of rejected firms
(8.21%).1 In addition, although previous evidence argues
that borrower discouragement is an efficient self-rationing
mechanism (Han et al. 2009), more recent evidence shows
that the majority of discouraged borrowers are good firms
that would have obtained the credit if they had applied for
it. Specifically, for a sample of US small business, Cole
and Sokolyk (2016) estimate that as much as 37% of
discouraged borrowers would have received credit if they
had been convinced to apply for it. In addition, they find
that one third of discouraged borrowers in their sample
make inexact evaluations of their relative financial
strengths, because their financial indicators are quite sim-
ilar or even better than those of firms with approved credit.
Therefore, discouraged borrowers should not be consid-
ered a random draw of the population because of its
significant economic impact (Cowling et al. 2016). Our
results show that SMEs operating in countries with more
stable banking systems are less likely to be discouraged
from applying for a loan. Second, we add to the existing
borrower discouragement literature by providing a more
recent evidence applying multilevel methodology. In so-
cial sciences, multilevel or hierarchical structures are the
norm. Examples include individuals nested within geo-
graphical areas or institutions, and repeated observations
over time on individuals.When individuals form groups or
clusters, we might expect that two randomly selected
individuals from the same group will tend to bemore alike
than two individuals selected from different groups. In our
research, this methodology enables us to consider that
financing decisions (i.e., not applying for a loan) taken
on by the same individuals at different occasions will tend
to be more highly correlated than two measurements from
different individuals. The LR tests provided in the result
section confirm that the two-level model used in this paper
offers a significantly better fit to the data than the single-
level model.

The remainder article is organized as follows.
Section 2 discusses previous literature and develops
the hypothesis of this study. Section 3 presents the data

1 The percentage of rejected firms decreases from 8.21 to 6.70% if we
compute it over the whole sample, as we do with the percentage of
discouraged firms, instead of using just those firms that did apply for a
loan. Data provided by the Survey on the Access to Finance of
Enterprises (SAFE) carried out by the European Commission and the
European Central Bank between 2011 and 2018.
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and the variables. Section 4 presents the methodology
and the results, and Section 5 concludes.

2 Theory and hypothesis development

Informational asymmetries in credit markets significant-
ly influence the demand for and access to debt financing
for SMEs, that suffer from severe credit constraints
(Beck et al. 2008). Imperfect information between the
lender and borrower lies at the heart of the so-called
discouragement phenomenon.

According to Kon and Storey (2003), borrower dis-
couragement arises from asymmetric information prob-
lems. Specifically, screening errors, application costs, and
the extent to which interest rates differ from that charged
frommoneylenders are the main determinants of borrow-
er discouragement. Under imperfect information, banks
can mistakenly assess good firms as bad firms, originat-
ing screening errors. Application costs involve the costs
incurred by the borrower during the process of seeking
and applying for a bank which include financial, in-kind
and psychic costs (Kon and Storey 2003). In addition, the
existence of alternative funding from moneylenders,
whose interest rates do not differ significantly from that
charged by traditional financial institutions, may also
discouraged firms from applying for bank financing.
These factors could be especially important for SMEs
because of their risky nature. These firms are less able to
provide collaterals, audited financial statements, and his-
torical records, which exacerbates informational
asymmetries (Rahman et al. 2017).

In a context of banking instability, that exacerbates
asymmetric information problems, it could be expected
that borrower discouragement is at its highest (Cowling
et al. 2016). For example, the uncertainty caused by
financial instability puts additional pressure on the screen-
ing process (Mishkin 1999), where banks may become
more rigorous and quality firms more afraid of being
rejected. It would be also logical to think that firms may
bear higher application costs since banks will seek to
reduce the risk of their portfolios asking borrowers for
additional information and more complicated loan appli-
cations. In addition, asymmetric information arising from
banking instability could increase interest rates charged by
banks. This will reduce the extent to which the bank
interest rate differs from that charged by the alternative
moneylenders (Mishkin 1999), discouraging firms from
applying for bank loans. The above arguments would lead

to an increase in borrower discouragement resulting from
increased bank instability.

However, achieving a more stable banking system also
comes at the cost of tougher regulations, such as those
increasing capital requirements for financial institutions,
that might constrain the supply of lending (Hyun and Rhee
2011). The bank risk-taking literature shows that the in-
crease of capital requirements has a direct impact on the
behavior of banks. This literature can be divided in two
lines. The first one shows that banks, trying to reduce their
risk-taking, might choose to supply credit to larger com-
panies, which are perceived as less risky, but being even-
tually financially worse than others, a priori, riskier firms
such as SMEs (Blum 1999; Calem and Rob 1999). In
addition, banks would try to reduce the potential negative
effects produced by additional capital requirements by
strengthening the screening and the loan application pro-
cess in order to increase the quality of their portfolios, or
increasing the interest rate trying to maintain their profits
(BIS 2010; Taylor and Goodhart 2006). The second line
shows that the existence of a minimum capital ratio could
incentivize banks to continue lending to their most trou-
bled borrowers in order to maintain their capital ratios
above, or not close to, the minimum required (Peek and
Rosengren 2005). This misallocation of credit, known as
the zombie firms phenomenon, is a perverse lending be-
havior where firms artificially stay in business, thanks to
banks that are unwilling to recognize bad loans (Peek and
Rosengren 2005). Zombie firms drain a significant amount
of resources that could be used to fund good and quality
firms (Acharya et al. 2019; Caballero et al. 2008), that
instead are left with worse borrowing opportunities
(Andrews and Petroulakis 2019). Therefore, one could also
expect an increase in borrower discouragement resulting
from higher bank stability. Existing evidence shows that
higher capital requirements lead to a decrease in the supply
of credit to riskier borrowers (Fraisse et al. 2020), while the
decrease in bank risk-taking can be seen as a positive
aspect because non-performing loans decrease with
tougher regulations (Barth et al. 2004). This means that
the disadvantages of improving bank stability wouldmain-
ly apply to riskier and less quality firms,while good quality
firms would be less discouraged from applying for a loan.

In addition, stronger regulations that aim to increase
the stability of banking system come at the expense of
larger compliance costs and the need for higher opera-
tional efficiency. This is expected to affect relationship
banking, and thus lending to SMEs in different ways.
First, this lending technology is, compared to
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transactional banking, better suited to ameliorate infor-
mational asymmetries and, therefore, to reduce screen-
ing errors, application costs and interest rates. But,
obtaining hard and soft information from opaque SMEs
requires an initial investment (Mol-Gómez-Vázquez
et al. 2019), that banks under cost efficiency pressures
might not be willing to make. Second, banks also aim to
achieve more stability through mergers and acquisitions
that make them more cost efficient, but also hamper the
transmission of soft information through their large and
hierarchical structures (Berger et al. 2001). Third, regu-
lations are also the driving factor behind the conversions
of stakeholder banks (cooperatives and savings banks)
into shareholder banks (Kalmi 2017). The stakeholder
banks add a value-based perspective to the banking
activity that is important when dealing with SMEs.

However, gathering hard and soft information through
relationship banking requires a commitment from both
sides, that may be strengthen with a stable banking sys-
tem that reduces the likelihood that the relationship ends
prematurely. On the one hand, compared with transac-
tional banking, relationship banking requires a larger
initial investment that can only be recovered if the rela-
tionship has a long duration and a wide scope (Mol-
Gómez-Vázquez et al. 2019). On the other hand, firms
that establish close and lasting banking relationships re-
duce the extent to which they are known by other banks,
which can be a problem if the firm is forced to seek
financing outside the relationship (Mahrt-Smith 2006).
The termination of a relationship due to the bank insta-
bility throws away the information that the firm has
provided and leaves the bank without recovering the
initial investment. Consequently, we expect that the sta-
bility of the banking system helps more than harms the
deployment of banking relationships and the flow of
information, reducing borrower discouragement.

Based on the above arguments, the hypothesis of this
study is as follows:

Hypothesis. Borrower discouragement decreases
with higher levels of banking stability.

3 Data and variables

3.1 Data

Firm-level data is obtained from the Survey on the
Access to Finance of Enterprises (SAFE) carried out
by the European Central Bank and the European

Commission since 2009 on a semiannual basis. The
sample is stratified by firm size class, economic activity,
and country. The number of firms in each of these strata
was adjusted to increase the accuracy of the survey
across activities and size classes.2 The SAFE contains
information on the firm’s general characteristics (such
as size, sector, age, or turnover) and on the firm’s
assessment of its financing needs and its access to
finance during the 6 months under study. The sample
contains only non-financial firms and excludes firms in
agriculture, public administration, and financial ser-
vices. The survey is divided into two categories named
ECB rounds and Common rounds. ECB rounds include
a limited number of euro area countries (12 countries).3

However, Common rounds include a more comprehen-
sive survey including all EU countries and some neigh-
boring countries.4 As Table 1 shows, our analyses ex-
ploit seven Common rounds trying to maximize the
number of countries under analysis, arriving to a final
sample of 28 countries comprising the period 2011–
2018.5 The survey period covers the aftermath of the
global financial crisis, which give us the opportunity to
analyze SMEs’ financial restrictions in a period of eco-
nomic recession and the subsequent recovery.

2 For more information about the fieldwork, sample selection and
weighting of the survey, see https://www.ecb.europa.eu/stats/ecb_
surveys/safe/html/index.en.html - Annex 3 to the methodological in-
formation on the survey and user guide for the anonymized micro
dataset.
3 ECB rounds include the following countries: Austria, Belgium, Fin-
land, France, Germany, Greece, Ireland, Italy, the Netherlands, Portu-
gal, and Spain. Since 2014, Slovakia has been included in the sample in
each survey round, while initially it was only included every 2 years
(2009H1, 2011H1, and 2013H1). ECB rounds exclude the smallest
countries (Cyprus, Estonia, Latvia, Lithuania, Luxembourg,Malta, and
Slovenia) which represent less than 3% of the total number of em-
ployees in the euro area because, as ECB states, the inclusion of the
above countries had only a very marginal impact on the results for the
euro area as a whole.
4 The list of the countries included in Common rounds consists in those
included in the ECB rounds plus the smallest euro area countries plus
Bulgaria, Croatia, Czech Republic, Denmark, Hungary, Poland, Ro-
mania, Sweden, and United Kingdom plus some neighboring countries
(i.e., Albania, Bosnia Herzegovina, Iceland, Israel, Kosovo, Liechten-
stein, Macedonia, Montenegro, Norway, Serbia, Switzerland, and
Turkey).
5 We do not include all the countries covered in Common rounds
because of the unavailability of some key variables. We leave out for
our analyses the first Common round (wave 1) because of the particular
settings of this round in which not all the questions were asked to all
firms.
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3.2 Dependent variable

The dependent variable discouraged is obtained from
the survey question: Have you applied for a bank loan in
the past 6 months?, with a response choice: “Applied;
No, because of possible rejection; No, because of suffi-
cient internal funds; No, for other reasons; DKNA”. Our
analysis considers the response “No, because of possible
rejection” as the value one in our dummy dependent
variable, and the value zero for the response “Applied”.
Following Mac an Bhaird et al. (2016), we do not
include in our analyses the response “No, because of
sufficient internal funds” because of the different factors
between this group of firms which does not require
external financing and that which it does. Finally, we
arrive to a final sample of 20,207 observations within
16,382 SMEs. There are 16,487 (81.59%) loan applica-
tions and 3720 (18.41%) discouraged borrowers. Table 1
shows that the percentage of discouraged borrowers
ranges from 15.92 to 21.14%, with an increase during
the earliest years until wave 11 followed by a progres-
sive decrease in the remaining period.

3.3 Independent variables

This section describes the explanatory variables used in
our empirical study. Table 2 provides detailed defini-
tions of all the variables, whereas Table 3 reports the
correlations, where no collinearity problems are
detected.

Banking stability We measure the stability of a
country’s banking system using the variable zscore.
This measure is commonly used in the empirical
banking literature (Ijtsma et al. 2017; Uhde and

Heimeshoff 2009, among others) and it captures
the probability of default of a country’s banking
system. Higher values of this variable imply a
higher degree of solvency. As Table 4 shows, it
seems that most of western European countries
present a high level of banking stability, being the
banking system of Luxembourg the most stable
(39.285). On the contrary, Slovenia and Croatia
have the less stable banking systems (3.277 and
5.0978, respectively). In addition, an inspection of
Table 4 shows that most of the countries, whose
percentage of discouragement is above the sample
mean (0.1652), present low levels of the variable
zscore, except for Slovakia and Denmark. This
could suggest that firms in countries with higher
levels of banking stability suffer from less borrower
discouragement.

Institutional variables We include several institu-
tional variables to control for country’s heteroge-
neity in our sample. To represent general economic
conditions, we include the variables GDP per
capita and GDP growth which have been used in
recent financial literature to analyze the determi-
nants of borrower discouragement (Chakravarty
and Xiang 2013). We also include the variable
inflation because it might influence the reliance of
firms on bank financing (Beck et al. 2008). To
control for the banking environment, we include
the variable CR5 as a measure of banking concen-
tration following previous literature (Mol-Gómez-
Vázquez et al. 2019).

Firm-specific variables We include several firm-
specific variables to control for firm heterogeneity

Table 1 Survey description

Wave Survey round Reference period Firms Discouraged (%) Countries

5 2011H1 April–September 2011 2686 18.69 28

9 2013H1 April–September 2013 3018 18.82 28

11 2014H1 April–September 2014 3235 21.14 28

13 2015H1 April–September 2015 3061 18.59 28

15 2016H1 April–September 2016 2941 18.23 28

17 2017H1 April–September 2017 2684 16.77 28

19 2018H1 April–September 2018 2582 15.92 28

We do not include survey round 2012H1 because it was categorized as ECB rounds rather than Common round, which are the ones that we
use in this study
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Table 2 Variables, description, and data sources

Variable name Definition

Dependent variable:
Discourageda Dummy variable that takes the value one if the firm states that did not apply

for a bank loan because of possible rejection and zero if the firm applied
for it over the past 6 months.

Banking stability:
Zscoreb Dummy variable that takes the value one if the value of z-score is above the

sample mean and zero otherwise. It captures the probability of default of
a country’s commercial banking system. Z-score compares the buffer of a
country’s commercial banking system (capitalization and returns) with the
volatility of those returns. A higher z-score implies a lower probability
of insolvency.

Institutional environment variables:
GDP per capitac GDP is the natural logarithm of GDP per capita expressed in current U.S.

dollars, divided by total population.
GDP growthc Ratio of GDP growth expressed in current prices in US dollars.
Inflationb Inflation as measured by the consumer price index reflects the annual

percentage change in the cost to the average consumer of acquiring a
basket of goods and services.

CR5d A measure of market power in the banking sector, calculated as a fraction of
assets held by the five largest banks to total commercial banking assets.

SFa Dummy variable that takes the value zero for the observations collected before
2014 (i.e., observations from waves 5 and 9) and one for the observations
collected during and after 2014 (i.e., observations from waves 11, 13, 15, 17,
and 19).

Firm-specific variables:
Sizea An indicator of the firm size which we use to define three dummy variables

following the European Commission Recommendation of 6th May 2003
(2003/361/CE): micro takes the value one when the firm has less than 10
employees and zero otherwise, small takes the value one when the number
of employees is between 10 and 49 and zero otherwise, and medium takes
the value one when the number of employees is between 50 and 249 and
zero otherwise.

Agea Categorical variable which ranges from one for those firms that have been in
operation less than 2 years to four for those firms that have been in
operation 10 years or more.

Growtha Dummy variable that takes the value one if the firm has growth in terms of
turnover over the past 3 years and zero otherwise.

Dummy variable that takes the value one if the firm has increased the level
of turnover over the past 3 years and zero otherwise.

Sectora An industry classification of the firm obtained from the answer to the survey
question: What is the main activity of your enterprise?, which we use to
define four industry dummies. Each variable takes the value 1 if the firm
belongs to one of the following sectors: construction, industry (including
manufacturing, mining and electricity, gas, and water supply), wholesale
and transport, and zero otherwise.

Sole proprietorshipa Dummy variable that takes the value one if the firm is owned by one natural
person and zero otherwise.

Vulnerablea Dummy variable that takes the value one if the firm states simultaneously
lower turnover, decreasing profits and higher interest rates and zero
otherwise.

Granteda This variable equals the average percentage of successful loan applications at
the country level during the previous wave.

Ldiscourageda This variable equals the value of the variable discouraged for
each firm in the previous wave.

Data sources:
a SAFE
bWorld Development Indicators, the World Bank
c International Monetary Fund
dGlobal Financial and Development Database, the World Bank

1584 A. Mol-Gómez-Vázquez et al.



in our sample. In order to control for firm size, we
include the dummy variables micro, small, and me-
dium measured by the number of employees. Age is
measured using the number of years that the firm
has been in operation. Previous evidence shows that
smaller and younger firms suffer from higher bor-
rower discouragement due to the unavailability of
reliable financial information (Chakravarty and
Xiang 2013; Mac an Bha i rd e t a l . 2016;
Rostamkalaei et al. 2020). Growth is measured by
a dummy variable that takes the value one if the firm
has increased its level of turnover and zero other-
wise. On the one hand, growing firms are expected
to report lower borrower discouragement if past
growth is associated with an optimistic outlook
about the future and a healthier financial situation
(Mac an Bhaird et al. 2016). On the other hand, firm
growth could also be associated with cash con-
straints and, probably, collateral problems, which
may foster the fear of loan rejection and thus, bor-
rower discouragement (Freel et al. 2012). We also
control for the main activity of the firm including

four industry dummies.6 Firms operating in
knowledge-intensive and technology sectors suffer
from higher information asymmetries and thus, they
are expected to suffer from higher borrower discour-
agement (Freel et al. 2012). Sole proprietorship is a
dummy variable that takes the value one if the firm
is owned by a one natural person and zero
otherwise. Rostamkalaei et al. (2020) find that sin-
gle owner firms are less likely to make formal ap-
plications. Therefore, we expect that sole proprietor-
ship firms suffer from higher borrower discourage-
ment. Finally, in order to proxy for the quality of the
firm, we include the variable vulnerable which is
measured by a dummy variable that takes the value
one if the firm simultaneously shows a decline in
turnover and profits, and higher interest rates, and
zero otherwise.7 Less profitable firms are less will-

6 In the interest of brevity, the industry dummies are not shown in the
tables and their results are not discussed.

7 Due to data limitations, we do not have the ideal measure of firm risk
in order to make a distinction between good and bad borrowers.

Table 3 Correlations

Discouraged Zscore GDP per capita GDP growth Inflation CR5

Zscore −0.1091***
GDP per capita −0.0370*** 0.4097***

GDP growth −0.0351*** 0.0889*** −0.0088
Inflation −0.0505*** −0.0366*** −0.0158** −0.2736***
CR5 0.1102*** −0.0243*** 0.2595*** −0.0191*** −0.1880***
Micro 0.2141*** −0.0403*** 0.0131** −0.0439*** −0.0703*** 0.0436***

Small −0.0279*** 0.0204** 0.0434*** −0.0131* 0.0307*** 0.0311***

Medium −0.1789*** 0.0187*** −0.0555*** 0.0553*** 0.0374*** −0.0728***
Age −0.0628*** 0.0305*** 0.0343*** 0.0039 −0.0449*** 0.0265***

Growth −0.1673*** 0.0238*** 0.0015 0.1515*** −0.0212*** 0.0149**

Sole proprietorship 0.0623*** 0.0121* −0.0145** 0.0802*** −0.0298*** −0.0100
Vulnerable 0.0770*** −0.0276*** −0.0171** −0.1198*** 0.0645*** −0.0243***

Micro Small Medium Age Growth Sole proprietorship

Small −0.4763***
Medium −0.4938*** −0.5294***
Age −0.1809*** 0.0325*** 0.1424***

Growth −0.1525*** 0.0180** 0.1293*** −0.0603***
Sole proprietorship 0.1854*** −0.0196*** −0.1595*** −0.0675*** 0.0048

Vulnerable 0.1001*** −0.0183*** −0.0786*** 0.0094 −0.2065*** 0.0046

Definitions and sources of all the variables are reported in Table 2. *, **, *** denote significance at the levels of 10%, 5%, and 1%,
respectively
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ing to seek for finance (Romano et al. 2001), so are
firms with lower turnover (Mac an Bhaird et al.
2016) and higher interest rate expenses (Brown
et al. 2011). Thus, we expect that vulnerable firms
suffer from higher borrower discouragement.

Table 5 shows a summary of statistic for the variables
used in our regressions. Firms of our sample are in
operation, on average, more than 5 years. In total,
59.52% of firms have grown in terms of turnover and
32.72% of firms have only one owner. As for the insti-
tutional environment, on average firms in our sample are
subject to a high level of banking concentration
(79.28%), and to large differences in terms of economic
development as shown by the variable GDP per capita.

4 Methodology and results

4.1 Methodology

In social sciences, multilevel or hierarchical structures
are the norm. Examples include individuals nested with-
in geographical areas or institutions, and repeated ob-
servations over time on individuals. When individuals
form groups or clusters, we might expect that two ran-
domly selected individuals from the same group will
tend to be more alike than two individuals selected from
different groups. For example, measurements taken on
the same individual at different occasions, e.g., financ-
ing decisions, will tend to be more highly correlated

Table 4 Overview of county-specific characteristics in ascending order of the level of borrower discouragement

Country Discouraged Zscore GDP per capita GDP growth Inflation CR5 N

Finland 0.0827 10.2215 46,546.45 0.008 0.0106 0.9435 556

Malta 0.0935 24.9944 24,432.69 0.0604 0.0121 0.9712 107

Luxembourg 0.0971 39.285 108,488.48 0.029 0.014 0.4752 103

Czech Republic 0.1050 14.1064 19,410.94 0.0227 0.0143 0.7697 505

Sweden 0.1099 13.2884 54,662.65 0.0269 0.0065 0.9516 373

Belgium 0.1186 15.6784 44,258.17 0.0133 0.0159 0.8902 801

Slovenia 0.1208 3.277 22,818.16 0.0153 0.0103 0.7167 240

Austria 0.1271 24.355 47,841.83 0.0127 0.0168 0.7793 598

France 0.1305 19.5099 41,364.46 0.0119 0.0087 0.7511 2629

Italy 0.1430 12.6544 33,416.28 0.0013 0.0103 0.7236 2538

Germany 0.1433 21.6043 44,305.85 0.0194 0.0115 0.8258 1417

Poland 0.1447 8.7076 13,248.73 0.0309 0.011 0.543 1209

Croatia 0.1560 5.0978 13,086.36 0.0063 0.0085 0.7705 327

Spain 0.1574 19.5135 28,460.13 0.0094 0.0097 0.7701 2154

Slovakia 0.1730 17.8857 17,313.39 0.0307 0.0091 0.8837 341

Lithuania 0.1765 6.7724 14,970.99 0.0299 0.0133 0.9594 340

Hungary 0.1812 6.093 13,335.19 0.0219 0.021 0.7615 425

Bulgaria 0.1967 8.1729 7498.18 0.0211 0.0086 0.6971 488

Denmark 0.2052 18.1362 58,054.22 0.0166 0.0113 0.9215 268

United Kingdom 0.2170 9.4897 42,322.65 0.0199 0.0182 0.722 751

Latvia 0.2244 6.5467 14,133.61 0.0201 0.0072 0.7502 156

Estonia 0.2375 7.6355 18,192.40 0.031 0.0181 0.975 80

Portugal 0.2428 10.37 21,069.93 0.006 0.0095 0.9194 725

Romania 0.2511 5.8938 9357.61 0.0297 0.0195 0.7336 438

The Netherlands 0.3195 9.6201 49,435.93 0.0124 0.0136 0.915 651

Ireland 0.3630 8.2615 56,915.51 0.0703 0.0022 0.8766 686

Cyprus 0.3797 8.5525 26,964.47 0.0037 −0.0003 0.9127 158

Greece 0.4541 5.5429 21,114.31 −0.0206 0.0036 0.962 1143

The variables zscore and GDP per capita are measured in a continuous way, instead of using the dummy and logarithm definitions,
respectively
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than two measurements from different individuals. Such
dependencies can therefore be expected to arise, and we
need multilevel models—also known as hierarchical
linear models, mixed models, random effects models,
and variance components models—to analyze data with
a hierarchical structure. Throughout this section, we
refer to the lowest level of observation in the hierarchy
(measurements on a given occasion) as level 1, and the
firm where these measurements are taken as level 2. In
our research, there might be measures on a firm on
different time occasions because the same firm might
enter one or more waves of the survey. Therefore, we
treat occasion as a level nested within firms. The struc-
ture is a strict hierarchy because each observation
(occasion) belongs to one and only one firm (Steele
2010).

One would not normally omit any firm because it has
few observations. But at the same time, one will not be
able to distinguish between-firm and between-
observation variation if there is only one observation
in each firm. Note that firms with only one observation
still add information to the estimates of the effects of the
explanatory variables on the mean. There are, of course,
some contexts where some or all of the higher-level
units will have only a few lower-level units. Our re-
search is one of them, when there may be firms entering
the study in just one wave of the survey. However, this

is not a problem because multilevel models do not
require that there are the same number of lower level
units in each and every higher-level unit.

4.2 Multilevel modeling

We begin by considering the simplest possible two-level
model: a two-level variance component model for firms’
discouragement. This model is a special case of the two-
level random intercept model where we make no adjust-
ments for predictor variables. The model is therefore
also often referred to as an “unconditional”, “null”, or
“empty” two-level model. This model includes only an
intercept and firm random effects, and an observation
level residual error term; the model makes no adjust-
ments for predictor variables. The model simply decom-
poses the total variance in observations’ discouragement
into separate firm variance components.

The two-level variance component model is written as.

yijk ¼ β0 þ uj þ eij ð1Þ

ujk∼N 0;σ2
u

� � ð2Þ

eijk∼N 0;σ2
e

� � ð3Þ
where yij is the observed event (discouraged) for the
observation (occurrence) i in the firm j, β0 is the mean
response across all firms, uj is the effect of firm j, and eij
is the residual error term. The random effects and resid-
ual errors are assumed independent of one another and
normally distributed with zero means and constant
variances.

The indices are defined using unique identifiers:

i ¼ 1;…;N ; j ¼ 1;…; J

where N denotes the total number of observations in the
sample, and J denotes the total number of firms in the
sample.

Since the first regression includes no fixed part pre-
dictor variables and so is equivalent to the restricted
model, Wald test is not provided. Table 6, column 1,
shows that the intercept is −2.6194 with standard error
0.0787. Thus, the mean observation is predicted to have
a probability of being discouraged of 6.79%, computed
as the anti-log of 2.6194:

Table 5 Summary statistics

Mean Std.
dev

Min Max N

Discouraged 0.1841 0.3876 0 1 20,207

Zscore 0.4806 0.4996 0 1 20,207

GDP per capita 10.2866 0.5222 8.8164 11.6990 20,207

GDP growth 0.0135 0.0270 −0.073 0.25 20,207

Inflation 0.0107 0.0128 −0.0210 0.0609 20,207

CR5 0.7928 0.1140 0.4287 1 20,207

Micro 0.3076 0.4615 0 1 20,207

Small 0.3380 0.4730 0 1 20,207

Medium 0.3544 0.4783 0 1 20,207

Age 3.7457 0.5835 1 4 20,207

Growth 0.5952 0.4909 0 1 20,207

Sole
proprietorship

0.3272 0.4692 0 1 20,207

Vulnerable 0.0832 0.2762 0 1 20,207

Definitions and sources of all the variables are reported in Table 2
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exp −2:6194ð Þ
1þ exp −2:6194ð Þ

� �
¼ 6:79% ð4Þ

σ2u is the between-firm variance in the log-odds of
being discouraged, but it is difficult to assess the size of
the firm effects when using the log-odds scale. Instead,
we can calculate predicted probabilities of being dis-
couraged, assuming different values for the firm effect
σ2
u. We have already calculated the probability for an

“average” firm with uj = 0. Under the assumption that uj
follows a normal distribution, we would expect approx-
imately 95% of countries to have a value of uj within 2
standard deviation of the mean of zero, i.e., between

approximately −2
ffiffiffiffiffiffiffiffiffiffiffiffiffiffi
5:5162

p ¼ −4:6973 and 4.6973.
This type of interval is sometimes called coverage in-
terval. Using these values and our estimates for the
intercept, we would expect the probability of borrower
discouragement to lie between 0.07 and 88.88% for
95% in the middle 95% of firms.

Next, we have information about the estimated vari-
ance component, showing that the between-firm vari-
ance (σ2uÞ is 5.5162. Considering that the variance of eij
is fixed at 3.29, we can compute the interclass correla-
tion (IC) which, in a null model, reports the proportion
of the observed response variation that is explained by
the grouping structure of the hierarchical model. The
firm IC is calculated as:

VPCu ¼ σ2
u

þσ2
u þ σ2

e
¼ 5:5162

5:5162þ 3:29
¼ 62:64%: ð5Þ

If the interclass correlation approaches 0, then the
grouping by firms is of no use (we may run a simple one
level regression as well). If the IC approaches 1, then
there is no variance to explain at the individual level (all
the measurements within a firm are the same). IC there-
fore allows us to establish the relative importance of
firms as sources of variation of borrower discourage-
ment. We see that 62.64% of the variation in borrower

Table 6 Regression analyses of borrower discouragement and banking stability

(1) (2) (3) (4)

Constant −2.6194*** (0.0787) −2.0989*** (0.2160) −1.7361*** (0.2096) −1.1485* (0.6289)

Firm-specific variables:

Micro 1.8947*** (0.0984) 1.8479*** (0.0959) 1.7726*** (0.0948)

Small 0.8826*** (0.0821) 0.8758*** (0.0806) 0.8353*** (0.0801)

Age −0.2020*** (0.0477) −0.1866*** (0.0467) −0.2169*** (0.0465)

Growth −1.0268*** (0.0648) −1.0021*** (0.0635) −1.0297*** (0.0641)

Sole proprietorship 0.1628*** (0.0623) 0.1825*** (0.0610) 0.1939*** (0.0608)

Vulnerable 0.3108*** (0.0945) 0.2878*** (0.0926) 0.3536*** (0.0928)

Country-specific variables:

Zscore −0.7677*** (0.0619) −0.6014*** (0.0660)

GDP per capita −0.3109*** (0.0631)

GDP growth 0.6339 (1.0490)

Inflation −6.0973*** (2.2763)

CR5 3.4820*** (0.2898)

Industry effects Yes Yes Yes Yes

Observations 20,207 20,207 20,207 20,207

Number of firms 16,382 16,382 16,382 16,382

Wald test 0.0000 0.0000 0.0000

Var(_cons) 5.5162 3.9726 3.6019 3.4269

Interclass correlation 0.6264 0.5470 0.5226 0.5102

LR test 0.0000 0.0000 0.0000 0.0000

The dependent variable is discouraged. All specifications include industry effects. Descriptions and sources of all the variables are reported
in Table 2. Standard errors are in parentheses. *, **, *** denote significance at 10%, 5%, and 1%, respectively
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discouragement lies between firms, which justifies the
use of the multilevel methodology.

Finally, we report an LR test which compares the
current model to a single-level model with no firm
effects. The LR test rejects the null hypothesis, which
means that the two-level is preferred to the single-level
model because it offers a significantly better fit to the
data. Therefore, we can conclude that the 20,207 obser-
vations do not act as 20,207 independent observations;
rather, observations are clustered within firms.

4.3 Results of the multilevel analysis

Next in column 2, Table 6, we introduce firm-specific
characteristics. In line with our expectations, firms with
a more concentrated ownership, with a shorter track
record and with a small dimension are more likely to
be discouraged from applying for a loan, confirming the
role of informational asymmetries in explaining this
phenomenon. Borrower discouragement also increases
for SMEs in a vulnerable situation, although one could
also think that riskier firms self-select out of the credit
market. The likelihood of being discouraged from ap-
plying for a loan decreases for those firms which are
growing and, probably, having a more optimistic out-
look about its future.

The estimate of the between-firm variance drops to
3.9726, while the IC is 0.547. Thus, 54.70% of the
variation unexplained by any predictors in the model
can be attributed to the grouping variable as compared to
the overall unexplained variance (within and between
variance).

Column 3, Table 6, adds the variable zscore, which
shows a negative and statistically significant coefficient.
In longitudinal designs like ours, where the clusters are
individuals, the coefficient of the variable is often re-
ferred to as the subject-specific or unit-specific effect.
The subject-specific effect of one explanatory variable is
the effect of a 1-unit change in that variable for a given
individual, that is holding constant the combination of
unobserved individual characteristics represented by the
random effect. Therefore, the coefficient for the variable
zscore represents the effect on a firm likelihood of being
discouraged of increasing the zscore by one unit. Spe-
cifically, it is the effect of the variable zscore holding
constant the time-invariant individual characteristics
represented by uj. This means that for a given firm, the
risk of developing a fear for applying for a loan de-
creases as the stability of the banking system moves

above its sample average. In short, controlling for firm
differences, we would expect the odds of being discour-
aged to decrease by a factor exp(−0.7677) = 0.4641 after
increasing bank stability above the sample average. We
would therefore expect the odds of being discouraged to
be 0.4641 smaller for an observation in a more stable
banking system than for an observation in the same firm
but in banking system with lower stability.

In column 4, Table 6, we add the remaining country
variables. Results show that the likelihood of being
discouraged decreases with the level of development
of the economy, while it increases with the concentra-
tion of the banking system. Comparing these results
with those in column 3, the coefficient of the variable
zscore decreases, in absolute terms, when the country
fixed effects are added. The odds of being discouraged
now decrease by a factor exp(−0.6014) = 0.548, com-
pared with the factor 0.4641 in the previous regression.
Wemight expect that z-score is associated with country-
level determinants of borrower discouragement, that are
now proxied by the added country fixed effects, such as,
for example, the availability and quality of banking
services to fulfill loan applications. If better services
are offered in more stable banking systems, and these
markets have lower incidence of borrower discourage-
ment, we would expect that controlling for these country
characteristics in the multilevel model will reduce the
effect of the variable zscore.

4.4 Additional analyses

Basel III agreement was introduced through the “CDR
package” (commonly refers to both CDR IV and CRR)
whose application started in January 2014. Basel III
standards are aimed at improving the ability of the
banking sector to absorb shock arising from financial
and economic distress. To achieve this objective, Basel
III standards include significant changes related to both
the quality of capital and capital requirements for finan-
cial institutions. In this context, the use of capital has
become a critical variable in credit allocation which
could negatively affect to SMEs. These firms are per-
ceived to have a higher probability of default and higher
informational opacity (ECB 2015), so financial institu-
tions might turn their lending toward larger and more
transparent firms. To ensure an adequate flow of credit
to SMEs, Article 501(1) of the Capital Requirements
Regulations (CRR) introduced the small and medium
enterprises Supporting Factor (SF). This capital
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discount, that banks can profit from when lending to
SMEs, aims to alleviate the negative repercussions of
increased minimum capital requirements. However, re-
cent empirical evidence shows that the SF fails to alle-
viate financial constraints to micro and small firms,
whereas it seems to be an effective tool for the
medium-sized and the healthiest firms (Dietsch et al.
2019; Mayordomo and Rodríguez-Moreno 2018). Fo-
cusing on discouraged borrowers, the European Bank
Authority (EBA) shows that SMEs have the same prob-
ability to be discouraged than larger firms during the
period immediately after the introduction of the SF
(EBA 2016). However, the EBA recognized that it is
necessary to analyze a longer period to draw stronger
conclusions of the effect of the SF on SME lending.
Therefore, we add the dummy variable SF, that indicates
whether the observation was collected before (takes on
the value zero) or after (takes on the value 1) 2014, the
year of implementation of the SF.8 Our results in Ta-
ble 7, column 1, show that the coefficient for the vari-
able SF is not statistically significant, which means that
the SME SF is not achieving the desired results. One
explanation could be that the SF is enhancing the incen-
tive of banks to lend additional resources to small zom-
bie firms. This misallocation of credit might be draining
funds and leaving worse borrower opportunities to the
more productive and healthier firms (Andrews and
Petroulakis 2019), which cannot benefit from the SF.9

As a robustness check, we also consider that the
percentage of successful credit applications during the
previous wave might well create an overall sentiment
among businesses that could influence their willingness
to apply for financing. Our new analysis in column 2 of
Table 7 shows that the variable granted, which equals
the average percentage of successful loan applications at
the country level during the previous wave, has a neg-
ative and significant coefficient. Therefore, the higher
the average percentage of successful loan applications,
the lower the likelihood of borrower discouragement.

Finally, we check the persistence in borrower dis-
couragement by adding the variable Ldiscouraged, that
equals the value of the variable discouraged for each
firm in the previous wave. Results show a positive and

significant coefficient in column 3 of Table 7. This
means that those firms that report discouragement in
the previous wave are more likely to report discourage-
ment in the current wave. Consequently, we do believe
that the borrower discouragement phenomenon is af-
fected by persistence. However, due to the reduced
number of firms with complete data in all surveys, we
cannot make any strong claim on the duration of this
persistence.10 A larger dataset, with a more balanced
panel data sample, would be necessary to perform an
accurate analysis regarding the persistence of borrower
discouragement.

5 Conclusion

Structural changes and new banking standards are ex-
pected to show up in a near future in the European
Union. The ECB is encouraging the consolidation of
the banking sector as a measure to solve its overcapacity
and profitability problems. According to de Guindos
(2020), COVID pandemic is rising concerns about risks
to financial stability due to a significant drop of 8% in
the estimated GDP for the euro zone at the end of 2020.
In addition, bank entities will have to face the final stage
of Basel III framework, the so-called Basel IV agree-
ment. This re-regulation aims to restore trust in the
banking sector, diminished, among other reasons, by
differences in the calibration of market risk across banks
and jurisdictions that the existence of different internal
approaches to compute capital requirements has created
(Feridun and Özün 2020). Although Basel IV does not
pursue to increase capital requirements (BIC 2017), an
increase of nearly 24% is expected (EBA 2018), which
will lead to a shortfall in total capital of almost 125 bil-
lion euro (EBA 2019). Consequently, increasing bank-
ing stability continues raising the concerns of policy
makers, professional, and academics. Both benefits
and problems of financial stability are expected to be
disproportionally larger for SMEs, which are, compared
to large companies, more dependent on bank financing.

8 Following Mayordomo and Rodríguez-Moreno (2018), we drop
observations from Spain because the SME SF was implemented
4 months earlier than the other EU countries.
9 An increase in the number of zombies also reduces the collateral
value of good firms in the industry, and hence tightens any financial
constraints (Caballero et al. 2008).

10 Introducing the first lag already reduces the sample size to 2320
observations, and 1803 firms, which leads to the large reduction in the
interclass correlation, and an LR test that accepts the null hypothesis
that the single-level model could be used instead of the two-level
model. Since running a single-level logistic regression does not qual-
itatively change our results and conclusions, we decide to keep the
same estimation method as in the previous regressions to make our
results comparable.
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Besides being rationed, SMEs can suffer financial con-
straints if they are discouraged from applying the financ-
ing they need for their investments. On this basis, bor-
rower discouragement phenomenon merit further re-
search attention. This paper provides new evidence into
this problem, analyzing the association between borrow-
er discouragement and the stability of the European
banking system using 20,207 observations gathered
among 16,382 firms operating in 28 European countries
during the period 2011–2018.

After applying multilevel methodology, our results
show that SMEs operating in a more stable banking
system are less likely to be discouraged from applying
for a loan. In addition, we report that 62.64% of the
variation in borrower discouragement lies between
firms, which justifies the use of the multilevel method-
ology. The results also show that the likelihood of being
discouraged decreases with the level of development

and inflation of the economy, while it increases with
the concentration of the banking system.

Our study contains evidence with clear implications
for firms, financial institutions, policy makers, and aca-
demics. First, firms should be aware of the opportunities
and also the risks that the ongoing transformation of the
European banking might trigger in the future. Second,
the capacity of banks to supply credit to SMEs depends
on the latter being willing to apply for financing. The
demand side should therefore be a concern for financial
institutions. Third, SMEs serve as engine of economic
growth, innovation, and job creation, consequently
policymakers should be concerned with completing an
integration of the European banking system that actually
helps SMEs rather than harms them. Finally, academics
could improve our empirical contribution using a dataset
that includes information from firms’ financial state-
ments, which would allow for robustness checks

Table 7 Additional regressions of borrower discouragement and banking stability

(1) (2) (3)

Constant −1.1299* (0.6546) 0.6092 (0.7245) −3.3969* (1.8214)

Firm-specific variables:

Micro 1.8080*** (0.1019) 1.6884*** (0.0991) 1.2641*** (0.2067)

Small 0.8350*** (0.0850) 0.7763*** (0.0857) 0.4892*** (0.1838)

Age −0.2291*** (0.0492) −0.1951*** (0.0508) −0.2311* (0.1271)

Growth −1.0235*** (0.0687) −1.0083*** (0.0682) −0.6677*** (0.1441)

Sole proprietorship 0.2266*** (0.0647) 0.2186*** (0.0653) 0.0105 (0.1458)

Vulnerable 0.3647*** (0.1022) 0.3533*** (0.1023) 0.3073 (0.2174)

Granted −2.8286*** (0.2739)
Ldiscouraged 2.0178*** (0.1514)

Country-specific variables:

Zscore −0.6346*** (0.0735) −0.0295*** (0.0067) −0.0395*** (0.0135)

GDP per capita −0.3155*** (0.0648) −0.2083*** (0.0737) 0.0860 (0.1796)

GDP growth 1.8961* (1.0970) 3.0878*** (1.0755) −0.0076 (2.4269)
Inflation −9.0315*** (2.8782) 0.6851 (2.6341) −11.4117 (7.1782)

CR5 3.6511*** (0.3031) 2.2027*** (0.3261) 1.8446*** (0.6890)

SF −0.1320 (0.0827)

Industry effects Yes Yes Yes

Observations 18,053 17,484 2320

Number of firms 14,773 13,888 1803

Wald test 0.0000 0.0000 0.0000

Var(_cons) 3.5543 3.3083 0.2116

Interclass correlation 0.5193 0.5014 0.0604

LR test 0.0000 0.0000 0.2537

The dependent variable is discouraged. All specifications include industry effects. Descriptions and sources of all the variables are reported
in Table 2. Standard errors are in parentheses. *, **, *** denote significance at 10%, 5%, and 1%, respectively
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regarding the quality of borrowers. Future contributions
could also shed additional light on the effect that differ-
ences in banking structures across European countries
have on the strength and type of banking relationships,
and thus on SMEs’ access to finance.
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