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Abstract

This study examines the impact of relationship banking and collateral on the probability of firm loan default 
in Kosovo. Using a sample of 2,320 loan-level data from an individual bank credit register, findings indicate 
that stronger firm-bank relationships reduce the probability of default, and tighter credit policies regarding 
higher collateral requirements and interest rates have the opposite effect. Re-specifying the model to control 
for the banking sector concentration Hirschman-Herfindahl Index (HHI) and the Net Interest Margin (NIM), 
the firm-bank relationship is no longer statistically significant. Results show that the crisis negatively impacts 
credit risk, while HHI positively affects the probability of loan default. This evidence suggests that banking 
relationship matters only in competitive markets. To test the potential interaction effect between relation-
ship banking and collateral, Fairlie’s (1999) decomposition technique is deployed. Our results imply that high 
concentration levels in the banking sector render firm-bank relationships relatively less important. This is of 
utmost importance for SMEs, banks, and policymakers.

JEL classification: G21, O16

Keywords: SMEs, asymmetric information, banks, collateral, debt maturity, economic crises, relationship 
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1. Introduction

The issue of small firm finance has intrigued re-
searchers within both the entrepreneurship and 
finance literature. The role of bank finance in the 
growth of small and medium-sized enterprises (SMEs) 
is critical. For banks, particularly financial institutions 
involved in SME lending, a fundamental part of any 
lending process is the assessment and mitigation of 
the credit risk – the probability of loan default - which 
arises from asymmetric information (Krasniqi 2010a; 
Li et al. 2016; Zambaldi et al. 2011; Berger et al. 2011; 
Kärnä and Stephan 2022; Wernli and Dietrich 2022). 
Banks usually use collateral to alleviate information 
asymmetry of the issues relating to borrower qual-
ity, such as ex-ante adverse selection and/or ex-post 
moral hazard (Stiglitz and Weiss 1981; Bester 1987; 
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Besanko and Thakor 1987). Ex-ante, collateral is a sig-
nalling instrument of unobserved borrower character-
istics, restricting adverse selection (Stiglitz and Weiss, 
1981; Bester 1987; Chan and Thakor 1987; Berger 
et al. 2011; Agostino and Trivieri 2017). Ex-post, it is 
used as a mechanism to reduce the opportunistic 
behaviour of borrowers, inducing the alignment of 
interests between borrowers and banks and mitigat-
ing moral hazard problems. The mechanism of how 
banks mitigate credit risk has influenced the access 
and scope of the bank financing of SMEs. Collateral is 
expected to reduce credit risk and alleviate the nega-
tive impact of asymmetric information on equilibrium 
credit rationing arising from asymmetric informa-
tion. Nevertheless, using collateral as an established 
device to mitigate risk has made it difficult for small 
firms to access external finance. From the perspective 
of the banks, the opaqueness of information of SMEs 
increases the risk associated with providing financing, 
inducing the bank to reduce loan maturity, increase 
the interest rate and introduce collateral requirements 
(Hernández-Cánovas and Koëter-Kant 2011). In the 
context of emerging countries and transitional econo-
mies, lending is particularly risky owing to information 
asymmetry problems in financial relations being po-
tentially higher than in developed countries (Krasniqi 
2010; Menkhoff, Neuberger, and Suwanaporn 2006). 
Other scholars point out the role of contextual factors 
and macroeconomic conditions, such as crises in bank 
lending policy (Peric et al. 2017). For example, lending 
to SMEs is even more risky during crises. This is par-
ticularly true for the 2008 global financial crisis, which 
resulted in banks tightening procedures and increas-
ing requirements for lending to SMEs. Banks declined 
loans to firms with high credit risk due to their pru-
dent lending, which typically increases during the re-
cession (Hernández-Cánovas and Koëter-Kant, 2011). 
Small firms are the most likely to be affected by crises, 
as they cannot meet the higher collateral require-
ments and interest rates.

Given the above discussion, building trust 
through a bank-firm relationship, often referred to 
as relationship banking, is seen as an effective tool 
to mitigate credit risk, that is, the probability of loan 
default (Hernández-Cánovas and Martínez-Solano 
2010; Jiménez and Saurina 2004; Kysucky and Norden 
2015). Relationship banking serves as a mechanism 
to minimise adverse selection by facilitating the ex-
ante screening of borrower creditworthiness by the 
bank and signalling trustworthiness by the borrower 
(Seijvers et al. 2010). Further, it minimises moral haz-
ard by enabling closer ex-post monitoring by the 
bank. So, relationship lending alleviates informa-
tion asymmetry, develops trust, ensures borrower 

discipline, and avoids borrowers’ opportunistic behav-
iour, facilitating lending to SMEs in terms of lower in-
terest rates and collateral requirements (Agostino and 
Trivieri 2017), reducing the probability of loan default. 
Relationship lending, however, may provide incen-
tives to both borrowers and banks for opportunistic 
behaviour; the borrower may put less effort ex-post 
or take excessive risk, whilst the bank may exploit its 
power to increase interest rates and collateral require-
ments resulting in the hold-up problem (Berger et al. 
2011; Agostino and Trivieri 2017; Seijvers et al. 2010). 
The elaboration above suggests potential endogenei-
ty between relationship lending and collateral (Berger 
et al. 2011). Given the growing importance of relation-
ship lending, examining its role in SME access to bank 
finance and, through that, the probability of loan de-
fault, especially in emerging markets and transition 
economies, is necessary.

The aim of this paper is not simply to disentangle 
the different information-asymmetry-related hypoth-
eses from one another and empirically test them; in-
stead, the article aims to investigate whether it is in-
formation asymmetry problems or higher levels of 
concentration in the banking sector that is critical to 
determining the probability of default. Further, it aims 
to empirically test the interaction effect between re-
lationship banking and collateral. For this purpose, 
it uses an econometrics strategy different from that 
introduced in the existing literature, namely Fairlie’s 
(1999) decomposition technique for non-linear 
models.

This study makes several contributions to the ex-
isting small firm finance literature. To the best of our 
knowledge, it is the first to estimate a model on the 
probability of loan default using a unique database of 
internal firm loan accounts from a commercial bank 
in the transitional economy of Kosovo. Further, it in-
tegrates banking sector competition and profitability 
measures (HHI and NIM) into the credit risk analysis, 
indicating that doing so improves the accuracy of re-
sults. Another contribution is that, unlike other studies 
in the existing literature, it is the first to deploy Fairlie’s 
(1999) decomposition technique for non-linear mod-
els to investigate relationship-banking differences in 
the default probability concerning the impact of col-
lateral. We find that relationship banking has a nega-
tive impact on the likelihood of default, suggesting 
that SMEs may benefit from building relational trust, 
which, in turn, enables banks to have more insider in-
formation for more accurate ex-ante evaluation and 
ex-post monitoring of loans. Findings indicate that 
tighter loan policies, that is, higher collateral and in-
terest rate requirements, increase the probability of 
default. This suggests that, in the Kosovan context, 
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collateral is not used as a signal of more credible bor-
rowers or to foster ex-post good behaviour among 
borrowers, which would enable banks to mitigate ad-
verse selection and moral hazard problems; instead, 
results are in line with the “lazy bank hypothesis” and/
or the ex-ante adverse selection hypothesis. Results, 
however, are largely not robust to specification chang-
es. Upon including banking sector concentration and 
profitability measures, relationship banking is no 
longer statistically significant, while loan maturity has 
the opposite sign and is statistically significant. The ef-
fect of banking sector concentration is highly statisti-
cally significant and positively impacts credit risk. The 
crises resulted in the overall impact on banking policy, 
which caused banks to introduce more prudent lend-
ing policy resulted in better SME loan performance 
in both model specifications. No empirical support is 
found for the interaction effect between relationship 
banking and collateral in determining the probability 
of default. 

The remainder of the article is structured as fol-
lows. The next section reviews the literature on the 
relationship between credit risk, collateral, and re-
lationship banking. Section 3 presents the empiri-
cal methodology, and the empirical findings are 
discussed in Section 4. Section 5 draws concluding 
remarks and offers policy recommendations for banks 
and SME managers. It highlights limitations and sug-
gestions for future research.

2. Theory and hypotheses

The small and medium-sized enterprises (SMEs) 
contribute substantially to jobs and income (Hashi 
and Krasniqi 2011; Audretsch et al. 2014; De Wit and 
De Kok 2014; Krasniqi 2010b; Peci 2015), innovation 
and export (Krasniqi and Desai 2017; Kotorri and 
Krasniqi 2018; Mahmutaj and Kransniqi 2020) leading 
to economic growth (Carree and Thurik 2010; Krasniqi 
and Desai 2016). Considering SMEs’ contribution to 
economic growth, the literature was concerned with 
the factors preventing small firms from unlocking 
their full growth potential, and access to finance was 
among the first on the list. Since SMEs usually do not 
have access to capital markets, bank financing often 
remains the only option for external funding. This was 
particularly important for growth-oriented SMEs with 
higher capital requirements to support their growth 
strategies (Krasniqi 2012). Therefore, it was important 
for the literature to examine the determinants of small 
firms’ access to bank finance, as bank financing con-
stitutes the primary source of external funding (Behr 
et al. 2011). An essential aspect of financial relations 

between banks and SMEs is that the latter, owing to 
their size and lack of history and reputation, are char-
acterised by data opaqueness, which leads to asym-
metric information problems. Given these issues, one 
strand of the literature focused on collateral and rela-
tionship banking, as they are expected to impact not 
only access but also the loan performance of small 
firms. This, in turn, is likely to have long-term implica-
tions for banks’ lending policies toward small firms. 
Following is a discussion of factors influencing loan 
default.

2.1.  Collateral 

The impact of collateral on credit risk has been the 
subject of burgeoning research. Explanations for the 
extensive use of collateral are founded in theories of 
banking and financial contracting which aim at re-
ducing risk under asymmetric information about bor-
rower quality based on the well-known Stiglitz-Weiss 
(1981) model. Owing to problems related to the mar-
ket efficiency of the supply of finance to small firms 
and the potential problem of credit rationing, not all 
firms could access the funds they require (Berger and 
Udell 1998). The literature contains several attempts to 
theoretically and empirically explain the relationship 
between collateral and credit risk. Behr et al. (2011) 
and Berger et al. (2011) show that different theoreti-
cal views have been developed, leading to different 
empirical interpretations of the relationship between 
collateral and credit risk. The first view argues that the 
collateral pledged by borrowers serves as a signalling 
device, which reduces asymmetric information, and, 
in turn, may help mitigate ex-ante adverse selection 
faced by banks before the loan is contracted (Bester 
1985; Stiglitz and Weiss 1981). The low-risk borrow-
ers are expected to pledge more and better collateral, 
considering their lower risk, which implies that they 
are less likely to lose the collateral. So, “good borrow-
ers” signal and help the bank to reduce the ex-ante 
adverse selection problem at the time of loan deci-
sion. This interpretation is challenged by the other 
group of studies claiming that collateral is a mecha-
nism of sharing risk between the borrower and the 
bank, which gives incentives to the borrowers to act 
as per the lending contract and, in turn, may reduce 
ex-post moral hazard (Boot and Thakor 1994; Lacker 
2001). According to these studies, even if the bank 
knows the borrower’s credit quality, ex-ante collateral 
is used by banks to mitigate moral hazard problems 
once the loan has been disbursed, reducing monitor-
ing costs. In doing so, the collateral pledged helps 
align the lenders’ and borrowers’ interests, reducing 
credit risk. The third group of studies combines the 
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two types of information asymmetry problems (Carlier 
and Renou 2005, 2006). In addition, collateral also 
represents a transaction cost for both banks and bor-
rowers (Steijvers et al. 2010; Berger et al. 2011). The 
former incurs screening and monitoring costs, regis-
tration fees and other enforcement/disposal expenses. 
Monitoring costs are incurred ex-post, i.e. when banks 
try to ensure that customers act according to their 
contracts, while the rest is incurred prior to the bank’s 
lending decision. Despite benefiting from the lower 
interest rates associated with collateralised assets, 
borrowers risk losing them if the return on the project 
is too low. Further, they incur opportunity costs asso-
ciated with the collateralised assets, which may have 
been used more productively. Due to asymmetric in-
formation, banks will incur a relatively high transac-
tion cost per unit if they deal with small firms com-
pared to large firms, as banks’ collateral-related costs 
depend on the number of loans made rather than the 
size of loans (Parker 2004). In competitive markets, 
aiming at minimising costs, banks prefer to make a 
few large loans rather than many small ones, yielding 
the required result. Storey (1994a) emphasises that 
due to collateral-related costs, banks’ decisions are bi-
ased towards larger firms. These costs usually have an 
inverse relationship with the loan size (Krasniqi 2010). 
Firms with a lower likelihood of success will be willing 
to pay higher interest rates associated with riskier pro-
jects, as they may not perform consistently with the 
contract or in the worst-case scenario, may choose 
not to repay the loan at all (moral hazard problem). 
Owing to their limited ability to monitor investment 
projects (which may now include more risky ones,) 
banks decide on increasing interest rates and collater-
al requirements. This may push away good borrowers, 
who might choose not to apply for a loan (although 
they may have viable projects), as they might consider 
higher interest rates and collateral requirements too 
risky. Banks will ration the supply of credit and tighten 
credit conditions, such as collateral requirements to 
protect themselves against potential opportunistic 
behaviour of dishonest borrowers, that is, adverse se-
lection and moral hazard. Simultaneously, as per the 
“lazy bank hypothesis” collateral reduces banks’ incen-
tives to assess and monitor, since they consider collat-
eral as a substitute for ex-ante screening and ex-post 
monitoring, particularly when lending to small firms 
(Steijvers et al. 2010). Hence, banks have an increased 
incentive to engage in riskier projects. The higher col-
lateral requirements and the associated costs pose 
a greater burden on small firms than larger firms. 
Following these arguments, one would expect a nega-
tive relationship between collateral and credit risk. 
Yet, the empirical evidence on the impact of collateral 

on loan default is inconclusive. According to Berger et 
al. (2011), the mixed empirical evidence results from 
the fundamental issue of identifying asymmetric 
information. 

 In closing this section, on the one hand, the col-
lateral can make borrowers behave according to the 
contract and incentivises the borrower to repay the 
loan because they can lose the collateral. In this sense, 
the collateral can have a positive impact on reducing 
the default rates. On the other hand, there are also 
situations where borrowers have no choices to access 
external finance because they may face financial dis-
tress. Under these circumstances, the collateral may 
not have an expected positive effect on reducing the 
loan default. There are also situations, especially in a 
weakly installed institutional environment, where the 
enforcement of collateral rights is not adequate, and 
collateral cannot be used effectively to prevent oppor-
tunistic behaviour. Based on the arguments developed 
above, there is non-agreement in the literature on the 
impact of collateral on credit risk among small firms. 

2.2.  Relationship banking 

Several studies examine the effect of relationship 
banking on credit risk arguing that it helps minimise 
adverse selection and moral hazard arising from in-
formation asymmetry. The borrowers provide, and 
the banks gather proprietary soft information about 
the borrowers, which may mitigate information asym-
metry problems, convey information in support of the 
borrowers’ creditworthiness, reduce incentives for op-
portunistic behaviour of both lenders and borrowers, 
ensure borrower discipline, prevent strategic default, 
secure better lending conditions, and develop mutual 
trust. Thus, the parties build a relationship which each 
party expects to be mutually beneficial. In this context, 
small and opaque borrowers have the incentive to 
build long-term lending relationships with banks aim-
ing at minimising information asymmetry problems in 
exchange for better lending conditions (Chakraborty 
and Hu 2006; Jimenez et al. 2006; Hernández-Cánovas 
and Martínez-Solano 2010; Voordeckers and Steijvers 
2006; Brick and Palia 2007; Steijvers et al. 2010; Bharath 
et al. 2011). Given the arguments favouring the rela-
tionship being mutually beneficial, a negative impact 
of relationship banking on credit risk is expected. 

The foundation of relationship banking consists 
of the efforts of the borrowers to convey informa-
tion about their creditworthiness to the banks in their 
attempts to minimise information asymmetry and 
benefit from better lending conditions. Relationship 
banking may take time to develop. Yet, once estab-
lished, it implies that the borrower has enabled the 
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bank to have superior information compared to other 
potential lenders. Conditional on the strength of the 
relationship – duration and concentration - the bank’s 
incentive to behave opportunistically increases. So, 
the bank may monopolise the information and lock 
the borrower into a credit relationship and exploit 
their market power to the detriment of the lending 
conditions, giving rise to the hold-up problem (Berger 
et al. 2011; Agostino and Trivieri 2017; Seijvers et al. 
2010). Tighter lending conditions imply higher costs 
for the borrower, particularly small firms. Strong re-
lationship banking may also cause the “soft-budget 
constraint problem”. Given a strong lender-borrower 
relationship, the bank may agree to renegotiate the 
debt, increasing the borrower’s incentive to behave 
opportunistically or engage in hazardous projects 
(Bolton and Scharfstein 1996). Contrary to the argu-
ments elaborated above, the hold-up and the soft-
budget constraint problems suggest a positive cor-
relation between relationship lending and credit risk. 
Consequently, the a priori effect of relationship lend-
ing on the probability of loan default is inconclusive. 

2.3.  Banking sector concentration 

Empirical analyses of the structure-conduct-perfor-
mance paradigm have started with Bain’s (1951) semi-
nal work, followed by several other studies attempt-
ing to confirm the impact of concentration, efficiency, 
or both, on profitability. This has brought about two 
schools of thought with diametrically opposing views, 
the structure-conduct performance school of thought 
and the Chicago school. The former school of thought 
considers the positive relationship between concen-
tration and profitability to be evidence of the ability of 
large producers to collude in an oligopoly context or 
concentrated markets, leading to output restrictions 
and increases in both prices and profits. The Chicago 
school challenged this view, arguing that a positive 
relationship is not per se evidence of market power 
but rather evidence of an efficiency-profitability rela-
tionship. Irrespective of which one of the explanations 
holds, market concentration may enhance banks’ 
market power, which, when exploited, increases the 
burden on the clients. Accordingly, banks operating 
in highly concentrated markets have a larger room to 
manoeuvre in terms of increasing collateral require-
ments and interest rates. Thus, they have lower incen-
tives to assess and monitor their clients/loans giving 
rise to the “lazy bank hypothesis”. This suggests that in 
highly concentrated banking sectors, banks are more 
able to shift the burden of credit risk to their clients. 
Consequently, banks have a higher incentive to en-
gage in more risky lending, increasing the probability 

of loan default. The findings of Akins et al. (2016) sup-
port the view that banks operating in more concen-
trated markets are more inclined to engage in risky 
projects, have higher loan losses, face more regula-
tory interventions, and are more likely to fail. Similar 
evidence is provided by Corvoisier and Gropp (2001). 
Using a Cournot model, they find reduced compe-
tition in the EU banking sector may have induced 
less competitive pricing practices among banks. Yet, 
Guerra, Tabak and Penaloza (2009) in their study of the 
Brazilian banking sector, find no support for the posi-
tive relationship between concentration and market 
power exploitation in terms of interest rate increases. 
Consequently, the a priori impact of the banking sec-
tor concentration on credit risk is inconclusive.

2.4.  Endogeneity between collateral and 
relationship banking

The literature on credit risk is enriched by studies ac-
knowledging the potential endogeneity between 
relationship banking and collateral. A pool of studies 
empirically examine the interaction effect of collateral 
and relationship lending on credit risk (e.g. Jiménez 
and Saurina 2004), while a separate stream of litera-
ture analyses the impact of the latter on collateral 
(Berger et al. 2011; Hanedar et al 2014; Steijvers et al. 
2010). The theoretical underpinnings for the endoge-
neity between collateral and relationship lending are 
set by the “lazy bank hypothesis” (Berger et al. 2011). 
The hypothesis posits that in their efforts to resolve 
information opaqueness/asymmetry problems banks 
value collateral and screening as substitutes. As a re-
sult, when collateral is pledged banks’ incentives for 
ex-ante efforts to build a relationship with the borrow-
er are reduced, and hence they are more likely to en-
gage in risky projects. The heavy reliance on collateral 
rather than relationship lending suggests a positive 
bias in the effect of collateral on credit risk.

As argued above, aiming at minimising informa-
tion asymmetry problems both borrowers and banks 
invest in their financial relations, whereby the borrow-
er secures the main bank information advantages over 
other banks. Depending on the breadth and depth of 
the relationship, borrowers may end-up “locked-in” 
to the financial relation increasing the bank’s incen-
tive to behave opportunistically. So, owing to a strong 
relationship, the bank may “misuse” its market power 
to increase interest rates and collateral requirements 
resulting in the hold-up problem (Berger et al. 2011; 
Agostino and Trivieri 2017). This potential endoge-
neity between relationship lending and collateral in-
troduces a positive bias in the impact of collateral on 
credit risk.
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In the presence of information opacity, borrowers 
consider collateral as a signalling tool, which enables 
them to convey information about their creditwor-
thiness, and in exchange, benefit from lower inter-
est rates and longer loan maturity. In doing so, they 
invest in their relationships with the banks. On the 
other hand, the banks use these relationships to lend 
to borrowers with higher information opacity (Berger 
and Udell 2002). Such borrowers, in turn, are expected 
to pledge more collateral, suggesting that relation-
ship banking impacts collateral while being affected 
by unobserved firm opacity. According to Berger et al. 
(2011), a positive relationship between collateral and 
relationship strength is expected since they both cor-
relate positively with unobserved firm opacity. As a 
result, again, there is a positive bias in the impact of 
collateral on credit risk.

Another source of endogeneity may be the soft-
budget constraint problem arising from relationship 
banking. In their attempts to minimise borrowers’ 
opportunistic behaviour and ensure their discipline, 
banks tighten lending conditions by requiring collat-
eral (Hernandez-Canovas and Martinez-Solano 2006; 
Ono and Uesugi 2009; Kano et al. 2011), increasing in-
terest rates (Hernández-Cánovas and Martínez-Solano 
2010; Kano et al. 2011; Stein 2011) and/or reducing 
maturity. Consequently, the positive correlation be-
tween relationship lending and collateral causes an 
upward bias in the effect of collateral on credit risk. 

2.5.  Financial crises 

Financial crises have an essential impact on banks’ 
risk-averseness and lending policies, particularly to-
wards SMEs. Studies provide empirical evidence that 
banks reduce their credit supply more during crises 
(Fraser 2009; Fraser et al. 2012; Iyer et al. 2013). The 
literature also suggests that SMEs show a higher level 
of distress, particularly at the peak of financial crises-
a faster decline in profitability. Moreover, the ability 
of such firms to repay loans becomes a concern for 
banks (Udell 2015). Empirical evidence from the UK 
shows that during the recession of the early 1990s, 
the relationships between banks and SMEs deterio-
rated, with complaints that banks were too quick to 
foreclose on loans and did not fully pass on reductions 
in base rates (Fraser 2009). During the 2008 financial 
crisis, empirical evidence from the UK indicates that 
SMEs were strongly affected by the collapse in bank 
lending (Fraser 2012). According to this analysis, small 
firms in the UK faced several problems, such as greater 
difficulty in accessing finance, withdrawal of prom-
ised finance by banks, drastic interest rate increases, 

and arrangement fee increases. Further, at times of 
crises, as banks become more risk-averse and tighten 
their lending policies, small firms are more likely to 
be required to pledge collateral and find it more chal-
lenging to meet the higher collateral requirements. 
Considering these arguments, banks, due to their in-
creased risk-averseness arising from financial crises, 
switch to tighter lending policies, increasing firms’ 
credit risks. These effects are felt stronger by smaller 
firms with insufficient collateral, shorter history, and 
higher information opacity. Consequently, in the con-
text of SME lending, the 2008 crisis is expected to pos-
itively impact small firms’ credit risk. 

2.6.  Control variables

In developed countries, banks extensively use owners’ 
characteristics to measure borrower creditworthiness 
(Berger and Udell 1998; Hartarska and Vega 2006). 
Given their importance, we control for a set of owner 
and firm characteristics in this study. Other control 
variables include the sector in which the firm oper-
ates, banking sector characteristics and macroeco-
nomic indicators. 

3. Methodology
3.1.  Data and the sample

The database used for this study is based on a sam-
ple of 2320 SME loans stemming from a unique bank 
Credit Information Register (CIR) of one of the three 
key banks in Kosovo. This database records monthly 
information on all SME loans granted by the bank. The 
database provides information on the firm and entre-
preneur level characteristics (firm size and firm, loca-
tion, sector, number of owners, manager’s age, and 
gender) as well as characteristics of SME loans (mainly 
the size of the loan, maturity, amount of lean, percent-
age value of collateral and default rates). An essential 
contribution of our study is that we rely on unique in-
formation from bank credit registries which is rarely 
used in the existing literature on small firms in tran-
sition. Most of the previous studies rely on an often 
small and biased sample of firms biased towards large 
borrowers (Jiménez and Saurina 2004). Most of the 
studies on small firms rely on survey responses col-
lected from SMEs which sometimes is a cause of con-
cern in terms of reliability. In this study, we take ad-
vantage of the CIR of the bank, and we have used data 
on all loan transactions carried out by a local bank in 
one specific year, 2016. 
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The data used have been subjected to firm-size 
filters. The analysis has been limited to firms with less 
than 250 employees. Also, only loans with Kosovo resi-
dents in the private sector have been included; hence 
loans with non-residents have been excluded from 
further analysis (less than 10 cases). The loan default 
definition is based on the IFRS definition.1 The loan 
default is considered to have occurred when 90 days 
after the date of the maturity, the firm debt balance 
has not been paid, which usually is classified as cate-
gory D and E. This definition is adopted by the Central 
Bank of Kosovo. 

3.2.  Model Specification 
The probability of default can be analysed within the 
utility maximisation framework. Accordingly, the firm 
as the decision-making unit is assumed to maximise 
utility from current and future consumption, includ-
ing in its choices the possibility of (1) defaulting on 
the loan or (2) not defaulting on the loan, subject to a 
set of constraints. The firm decides in favour of option 
one only if the positive effects resulting from this op-
tion outweigh the negative effects. This suggests that 
the firm chooses one of the options, conditional on a 
set of influencing factors. In Table 1, the variable labels 
and their respective definitions are listed.

Table 1.  Variable Label and Variable Definition 

Label Definition

 P Equals 1 if the loan defaults

Loan characteristics

Relationship_banking Equals 1 if the firm has taken a loan from the bank in the past

Loan_amount Size of the loan in Euros

Loan_interest Effective interest rate at which the loan is issued

Loan_maturity Equals 1 if the loan maturity is equal to or greater than one year

Loan_collateral Collateral pledged by the firm as a share of the total loan amount, in per cent 

After_crisis Equals 1 if the firm loan was issued after 2008

Firm characteristics

Firm_age Firm age in years 

Firm_age_sq Firm age squared in years 

Firm_size Number of employees

Firm_size_sq Number of employees squared

Gender Equals 1 if the firm owner is female (in case of more than one owner, if the female owner hold 
majority of ownership, then equals 1, otherwise 0) 

Manager_age Age of the firm manager in years

No_owners Number of owners within the firm

Urban Equals 1 if the firm operates in an urban area

Industry characteristics 

Agriculture Equals 1 if the firm operates in the agricultural sector

Production Equals 1 if the firm operates in the production sector

Service Equals 1 if the firm operates in the service sector

Construction Equals 1 if the firm operates in the construction sector

Trade Equals 1 if the firm operates in the trade sector

Market concentration characteristics

HHI Hirschman-Herfindahl Index in the year the loan was issued

NIM Net Interest Margin in the year the loan was issued

Macroeconomic characteristics 

Growth Annual economic growth rate in the year the loan was issued
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Empirically, we investigate two alternative firm 
behaviours relating to loan repayment: whether the 
firm loan will default or not, implying that the out-
come is dichotomous, bounded between 0 and 1. 
Hence, the probit specification will be used. In probit, 
the error term is independent of the explanatory vari-
ables and is symmetrically distributed around zero. 
Further, the error term is assumed to follow the nor-
mal distribution.

The objective of this model specification is to de-
rive the probability of the firm loan default condition-
al on a set of explanatory variables:

 

(1.1)

where Pi=Pr(Y=1∣X) measures the probability of an 
outcome occurring given the values of Xi and Zi de-
notes the standard normal variable, that is, Zi ~ N(0,σ2) 
(Gujarati 2009). Pi gives the probability of loan de-
fault of firm i with i=1,…,N, where N denotes the to-
tal number of loans, which may fall in two alternative 
outcomes. Accordingly, a vector of observed explana-
tory variables describing loan, firm, industry, market 
concentration and macroeconomic characteristics is 
represented by Xi.

The probit distribution function, F, takes the form:

 (1.2)

where Pi gives the probability of the company loan 
going into default compared to not going into default.

To get information about UA1(c) and β1 and β2 the 
inverse of (1.1) is taken:

  

(1.3) 

where F-1 denotes the inverse of the normal cumula-
tive distribution function. The vector of explanatory 
variables is represented by the term Xi, which is elabo-
rated below. 

Given the elaboration above, the econometrics 
proposition of the probability of loan default is as 
follows:

Pi (Y= 1∣x) = r (loani, firmi, industryi,  
market concentrationi, growth, ωi)       (1.4)

where loani is a vector of variables representing loan 
characteristics, firmi is a vector of firm characteristics, 
industryi is a vector of variables related to type of in-
dustry, market concentrationi is a vector of indicators 
of market concentration, growth stands for the annual 
economic growth rate, and ωi is the error term. The 
subscript i = 0, ..., n represents loans.

3.3.  Empirical Results

In Table 2, under Model 1 (henceforth M1) and Model 
2 (henceforth M2) the results of the probit estimation 
are reported. The last column shows the respective 
theoretical expectations regarding the impacts of the 
variables. The difference in specification between M1 
and M2 is that the latter model controls for the impact 
of market concentration indicators in the banking sec-
tor, namely HHI and NIM. There are a few but, in the 
context of this analysis, highly important differences 
in results between the two specifications. Under M2, 
relationship banking is no longer statistically signifi-
cant, maturity is statistically significant but has the 
opposite sign, whilst the HHI is highly statistically sig-
nificant. For brevity, M2 results will be interpreted, and 
reference will be made to M1 only when there are sig-
nificant differences. 

Results are largely sensitive to specification chang-
es. Upon controlling for the impact of banking sector 
concentration through HHI and NIM, contrary to find-
ings of other studies and of M1, results do not sug-
gest a statistically significant influence of relationship 
banking on the probability of loan default. Evidence 
shows a statistically significant and positive effect of 
the HHI, strongly supporting the ‘lazy bank’ hypoth-
esis, that is, the hold-up problem arising from banks 
exploiting their market power. Given a high market 
concentration level, that is, a high HHI, banks’ incen-
tives to use their market power to the detriment of 
the lending conditions increase. This, in turn, reduces 
banks’ incentives to evaluate and monitor the loans 
because they consider higher collateral requirements 
and interest rates as a substitute for ex-ante screening 
and ex-post monitoring, leading to a higher probabil-
ity of loan default.

As regards collateral, its impact on credit risk was 
a priori inconclusive. Empirical evidence under both 
model specifications (M1 and M2), though, suggests a 
positive effect. This finding may align with either the 
adverse selection hypothesis or/and the lazy bank 
hypothesis developed above. The higher collateral 
requirements may lead to adverse selection where-
by only riskier borrowers apply for loans, and/or to 
the “lazy bank problem” whereby banks have lower 
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incentives to evaluate ex-ante and/or monitor ex-post 
the behaviour of borrowers giving rise to the latter be-
having opportunistically. Accordingly, if one or both 
hypotheses hold, pledging collateral will increase the 
probability of default.

Only the interest rate is statistically significant 
among the other three loan characteristics. As expect-
ed, higher interest rates increase the probability of 
loan defaults. Although results are broadly the same 
across specifications regarding the interest rate, it is 
essential to note that the impact of loan maturity has 
the opposite sign and is statistically insignificant when 
controlling for banking sector concentration, HHI.

The financial crisis has a statistically significant ef-
fect. Contrary to expectations, it has a negative sign 
under both model specifications. This empirical evi-
dence suggests that the introduction of more prudent 
lending policies, that is, higher collateral requirements 
and interest rates, and more stringent monitoring 

rules, owing to banks becoming more risk-averse due 
to the crisis, leads to a reduction in the probability of 
default.

Among the dummy variables controlling for the 
sectors in which the firm that has been issued the 
loan operates, only the dummy capturing the effect 
of agriculture is statistically significant. As expected, 
loans issued for agriculture have a higher probability 
of default. Results are generally similar across specifi-
cations regarding the impact of the economic growth 
rate, at the time when the loan is issued. This variable 
has a negative and statistically significant impact sug-
gesting that better macroeconomic conditions in the 
country reduce credit risk.

Contrary to the findings of the papers reviewed 
and to M1, results under M2 do not support firm char-
acteristics being important determinants of credit risk. 
Out of the five variables capturing the effect of firm 
characteristics, only variable firm size is statistically 

 Table 2.  Probit estimation of the probability of loan default

Model 1 Model 2
Label Dy/dx P> | t | Dy/dx P> | t |
 P
Loan characteristics
Relationship_banking -0.02 0.03*** -0.006 0.51
Loan_amount 1.07E-07 0.76 -3.5E-07 0.48
Loan_interest 0.14 0.001*** 0.32 0.001***
Loan_maturity 0.09 0.43 -0.75 0.001***
Loan_collateral 0.0007 0.001*** 0.0004 0.05***
After_crisis -3.1 0.001*** -2.85 0.001***
Firm characteristics 
Age 0.24 0.01*** 0.12 0.31
Agesq -0.01 0.01*** -0.01 0.30
size -0.03 0.04*** -0.03 0.08*
Sizesq 0.0001 0.43 0.0001 0.48
Gender 0.16 0.37 0.15 0.47
Manager_age -0.003 0.49 -0.7E-03 0.90
No_owners -0.29 0.15 -0.29 0.23
Urban -0.01 0.96 -0.04 0.77
Industry characteristics
Agriculture 0.65 0.02*** 0.62 0.05**
Production 0.21 0.37 0.14 0.60
Services -0.11 0.61 -0.18 0.46
Construction 0.23 0.39 0.21 0.51
Trade -0.11 0.58 -0.14 0.56
HHI 0.005 0.001***
NIM 0.19 0.45
Growth -0.28 0.001*** -0.56 0.001***
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significant. Yet, the results do not support a non-linear 
relationship between firm size and the probability of 
default.

3.4.  Fairlie’s (1999) decomposition technique 
for non-linear models

As elaborated in the section on endogeneity between 
collateral and relationship banking, several studies 
have argued that endogeneity between relationship 
banking and collateral leads to an upward bias in the 
impact of collateral on credit risk. Without taking a 

critical view of the potential limitations of the tech-
nique, Jimenez and Saurina (2003) test for endogene-
ity by introducing an interaction term between the 
two variables. Kotorri (2010), in her analysis of model 
stability over time, critically examines the limitations 
of using interaction terms in non-linear models and 
provides arguments in favour of and deploys Fairlie’s 
(1999) extension of the Blinder-Oaxaca decomposi-
tion to non-linear models. 

In this paper, following the methodological discus-
sion in Kotorri (2010) and given the binomial nature of 
the outcome variable, Fairlie’s (1999) decomposition 
technique for non-linear models is used to investigate 

Table 3.  Fairlie’s (1999) detailed decomposition technique for non-linear models

Model 1 Model 2

Overall difference 0.16 0.16

Probability of default Group 1 0.21 0.21

Probability of default Group 2 0.05 0.05

Label Coefficient P> | t | Coefficient P> | t |

Loan characteristics

Relationship_banking

Loan_amount 8.36E-05 0.90 -9.1E-05 0.85

Loan_interest -0.009 0.002*** -0.06 0.001***

Loan_maturity -0.002 0.86 -0.08 0.001***

Loan_collateral 0.0009 0.33 -0.0005 0.46

After_crisis 0.11 0.001*** 0.10 0.001***

Firm characteristics 

Firm_age -0.07 0.10* -0.002 0.84

Firm_age_sq 0.07 0.10* 0.001 0.90

Firm_size 0.008 0.03*** 0.003 0.58

Firm_size_sq -0.0001 0.96 0.0003 0.95

Gender -0.0007 0.46 -0.0009 0.51

Manager_age 0.0002 0.71 -0.0002 0.74

No_owners 0.003 0.10* 0.0006 0.56

Urban -0.0002 0.74 -0.0006 0.76

Industry characteristics
Agriculture 0.001 0.16 0.001 0.26

Production 0.001 0.37 -0.0006 0.67

Service -0.001 0.66 -0.002 0.55

Construction -0.0006 0.50 -0.0013 0.52

Trade 0.001 0.61 0.001 0.61

Market concentration indicators
HHI 0.22 0.001***

NIM 0.003 0.63

growth 0.001 0.54 -0.02 0.002***
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relationship-baking differences in the default prob-
ability, in particular, whether the impact of collateral 
on credit risk varies depending on relationship bank-
ing. This technique provides a test of the statistical 
significance of the overall difference, in the probabil-
ity of default between loans issued to borrowers that 
have a relationship with the bank (Group 1) and those 
that do not have a relationship with the bank (Group 
2). Further, it identifies and quantifies the contribu-
tions of individual variables to the overall difference 
and tests the statistical significance of these individ-
ual contributions. To our knowledge, this technique 
has not been deployed in examining the potential 
interaction effect between collateral and relationship 
banking.

The table 3 reports the results of Fairlie’s (1999) de-
composition for the difference between relationship 
banking/no relationship banking using the independ-
ent variables of M1 and M2. For brevity, again, only the 
results of M2 will be interpreted.

Results suggest that the overall difference in the 
default probability between Group 1 and Group 2 is 
0.16, with Group 1 having a higher credit risk (0.21). 
The decomposition estimates by individual variables 
indicate that only group differences in five independ-
ent variables make statistically significant contribu-
tions to the overall difference. Contrary to Jimenez 
and Saurina (2003), group differences in collateral do 
not create a statistically significant contribution to the 
overall difference and thus do not provide empirical 
support for the interaction effect between relation-
ship banking and collateral.2 This evidence, however, 
is in line with M2 results, given the statistically insignif-
icant impact of collateral when controlling for the ef-
fect of banking sector concentration. Only group dif-
ferences in loan characteristics, namely loan maturity 
and interest rate, contribute statistically significantly 
to the overall difference. The key factor in explaining 
the overall difference in the probability of default is 
the market concentration index, HHI. This finding in-
dicates a strong interaction effect between HHI and 
relationship banking. Finally, the group differences in 
the two macroeconomic indicators, growth rate and 
crisis effect, account for statistically significant contri-
butions to the overall difference in credit risk.

4. Concluding remarks and policy 
implications
This study has sought to evaluate the impact 

of relationship banking, collateral, economic cri-
sis, and concentration and profitability in the bank-
ing sector on the probability of loan default in the 

post-conflict-economy settings of Kosovo. This study 
shows that stronger firm-bank relationships reduce 
the probability of default, and tighter credit policies 
regarding higher collateral requirements and interest 
rates have the opposite effect. 

From the policy perspective, the study suggests 
that in the broader context of Kosovo’s economy, re-
lationship banking can be helpful for SMEs, which can 
build on relational trust, which, in turn, enables banks 
to have more insider information for more accurate 
ex-ante evaluation and ex-post monitoring of loans. 
In addition, SME owners/managers can benefit from 
networking with banks and building relationships 
and trust through which they can provide information 
and facilitate banks’ decisions making access to loans 
easier. Further, as results indicate tighter loan policies, 
that is, higher interest rates and collateral require-
ments, increase the probability of default, suggesting 
that in the Kosovan context, collateral is not used as 
an ex-ante signal of more credible borrowers or to im-
pose good behaviour among borrowers’ ex-post. As 
such, banks cannot use collateral to mitigate adverse 
selection and moral hazard problems but should opt 
for alternative ways of mitigating risk, such as ex-ante 
adverse selection mechanisms (e.g., better screening 
and loan analysis of investment projects). 

Yet, results on the role of banking relationships are 
sensitive to model specifications. Including banking 
sector concentration and profitability measures into 
the equation, relationship banking loses its statistical 
significance, while loan maturity has the opposite sign 
and is statistically significant. The effect of banking 
sector concentration is highly statistically significant 
and positively associated with credit risk, that is, the 
probability of loan default. This finding in line with the 
empirical evidence in Akins et al. (2016) and Corvoisier 
and Gropp (2001), suggesting that banks operating 
in concentrated markets may exploit their dominant 
position by increasing the burden on the clients (ma-
noeuvre in terms of increasing collateral requirements 
and interest rates), and thus have lower incentives to 
assess and monitor their clients/loans giving rise to 
the ‘lazy bank hypothesis” - shifting the burden of the 
credit risk to their clients. 

Another interesting finding of the study is the very 
large negative and highly statistically significant ef-
fect of the 2008 global financial crisis on loan default. 
According to the empirical results of both model spec-
ifications, the crisis may encourage banks to introduce 
more prudent lending policies, resulting in better SME 
loan performance. Contrary to the literature on the en-
dogeneity between collateral and relationship bank-
ing, empirical results do not support this hypothesis.

Regarding policy implications, the results indicate 
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that more prudent lending policies and baking sector 
concentration can increase banks’ requirements on 
SMEs, which may constrain SMEs’ access to bank debt 
differently than larger firms. This is important for SMEs, 
banks, and policymakers. Using bank relationships to 
enable banks easier, less costly, and more reliable ac-
cess to information for firms, making loans for SMEs 
more accessible is not very useful for SME managers if 
banks operate in concentrated markets. 

This study provides some preliminary insights into 
the association between relationship banking, collat-
eral, economic crisis, and concentration and profit-
ability in the banking sector on the probability of loan 
default. Considering the limitation of cross-sectional 
data, future analyses could extend our research by 
using panel data and including other country-spe-
cific variables related to institutional factors, which 
are highly important in determining the role of rela-
tionship banking under different institutional qual-
ity settings. Also, we acknowledge the limitations of 
our sample of SMEs that belong only to one bank in 
Kosovo, thus, making difficult any generalisability of 
the results; thus, we encourage scholars to use the 
data set of SMEs in all banks in future studies.
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position technique to M1 - group differences in collat-
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