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Abstract
The role of relationship banking has been the subject of intensive discussion in recent years. A large
body of the literature has examined the benefits and costs related to lender-borrower relationships in
small business finance. Despite the numerous studies conducted in both market-based and bank-based
economies, the specific sources of the determinants of the value of relationship lending are
ambiguous. However, many research results imply that a close and long-term relationship with the
bank is desirable for small businesses.

In this study, we investigate the sources of value in Finnish lender-borrower relationships in small
business finance. We conduct three separate empirical studies that cover the following aspects of
relationship banking: determinants of the value of the bank-firm relationship, collateral requirements
and borrower risk, and the comparison of the different characteristics of relationship banking in bank
financing and non-bank financing. We use unique and detailed credit file data from two sources, bank
data from one of the largest banks in Finland and non-bank data from a large financial institution
owned by the Finnish state. Both datasets cover the period 1995 to 2001.

Our main findings are the following. First, duration and scope are important characteristics in
determining the sources of value in the bank-firm relationship. We find that a longer relationship
tends to lower the cost of the credit, and that wider scope tends to decrease the collateral requirements
significantly. Second, a long-lasting bank-firm relationship is beneficial, especially to high-risk
firms. As the relationship matures, loan premiums for high-risk firms decrease at a higher rate than
for low-risk firms. Third, low-risk borrowers put up more collateral than high-risk borrowers, which
implies the existence of a signaling effect. According to the signaling theory, low-risk firms are
willing to pledge more collateral than high-risk firms. Fourth, when comparing bank and non-bank
credit files, we find that bank-firm characteristics are not fully transferable to the relationship between
a non-bank and a firm.

Keywords: collateral, loan pricing, relationship banking, relationship lending, small
business finance
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1 Introduction 

1.1  Background 

Bank loans constitute the most important part of external small business finance in all 
well-developed financial markets (Mayer 1988, Berger & Udell 1998, Berger & Udell 
2003). As small businesses aggressively turn to banks as their first choice for external 
financing, policy makers, regulators, and academics have shown increased interest in the 
nature and behavior of the financial markets that fund these small businesses (Berger & 
Udell 1998). At a general level, questions regarding small business finance focus on the 
financial needs and types of financing in each stage of a firm’s growth. The private equity 
and debt contracts into which a firm enters over its life-span are also important and have 
macroeconomic implications. 

There is a large body of literature investigating bank-firm relationships in small 
business finance. The results of these studies indicate that bank relationships have 
important effects on loan decisions. In an optimal bank-firm relationship, both parties 
enjoy economic benefits. These benefits are related to easier access to credit (Angelini, 
Di Salvo & Ferri 1998), lower cost of credit (Petersen & Rajan 1994), positive signals for 
the stock market (Preece & Mullineaux 1996), support from banks when the firm is under 
financial distress (Edwards & Fischer 1994), and monopoly power of the bank (Sharpe 
1990). On the other hand, in an unbalanced relationship, either the bank or the firm may 
commit to opportunistic behavior in order to gain excess returns at the cost of the other 
party. This is indeed a shortsighted strategy which may not last in the long run. Either the 
bank or the firm can incur economic costs which may eventually terminate the 
relationship. These costs relate to firms’ simultaneous multiple bank relationships (Bulow 
& Shoven 1978, Petersen & Rajan 1994), higher cost of credit (Weinstein & Yafeh 1998), 
lower firm performance (Edwards & Fischer 1994), and lock-in problems caused by the 
misuse of banks’ monopoly power (Elsas & Krahnen 1998). 

In sum, relationship banking is an efficient way to satisfy the financial needs of small 
businesses. It is extremely important for both the bank and the firm to be aware of the 
functions of relationship banking in order to gain maximum mutual economic benefits 
from the relationship. In the ideal case, the firm receives credit with better availability 
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and lower costs, and the bank is able to offer more competitive, flexible, and accurate 
credit contracts than other competitors. Thus, the bank is able to fulfill the firm’s different 
financial needs through private, firm-specific information gathered from the relationship. 
An enduring and ‘nourishing’ relationship presumes a great amount of mutual trust in 
order to maximize these shared benefits. 

Despite the growing body of relationship banking literature, the existing empirical 
work has not yet been able to explore the precise sources of the value of relationship 
banking (Boot 2000). In addition, several questions about the specific nature of the 
essential characteristics of the mechanisms governing bank-firm relationships remain 
unanswered. These questions need to be answered in order to deepen the understanding 
of relationship banking and to discover the factors related to financial efficiency in small 
business finance. 

1.2  The purpose of this study 

The purpose of this study is to call attention to the characteristics of relationship banking 
in small business finance and explore the effect of relationship banking on the cost and 
the role of collateral in credit contracting. We use unique credit files from one of the 
largest banks in Finland and from a government-owned, Finnish non-bank financial 
institution. The data cover the period 1995-2001. The examination is conducted through 
three separate empirical investigations with three main aims in view. 

The first aim is to study bank-firm relationship characteristics by analysing whether 
and how the duration and scope of the relationship are associated with the strength of the 
relationship. It is assumed that a lower cost of credit is related to a stronger bank-firm 
relationship and vice versa. Previous studies emphasize that duration may be either 
positively (Greenbaum, Kanatas & Venezia 1989, Sharpe 1990, Wilson 1993) or 
negatively (Boot & Thakor 1994, Berger & Udell 1995) related to the cost of credit. 
However, studies show that cost of credit tends to be negatively related to the scope of 
the bank-firm relationship (Cole 1998, Degryse & van Cayseele 2000, Mörttinen 2000). 
We contribute to the current literature by examining new characteristics of the scope of 
the bank-firm relationship and analysing whether and how the riskiness of a firm is 
associated with bank-firm relationship characteristics as well as the cost of credit and 
collateral requirements.1 In our analysis, we use the bank’s internal credit ratings, 
effective loan rate and collateral requirements with a continuous variable.2 These features 
have rarely been available in previous studies. 

The second aim is to deepen understanding of collateral requirements by examining 
the relationship between collateral and borrower risk in the Finnish economic 
environment. Existing theoretical and empirical literature provides ambiguous results 
regarding whether collateral and borrower risk are negatively (Bester 1985, Chan & 
Kanatas 1985, Chan & Thakor 1987, Besanko & Thakor 1987, Machauer & Weber 1998, 
                                                           
1 These characteristics include commitment-associated variables. Although our data set is rich, we are aware 
that the dataset is lacking information about whether firms have multiple bank relationships or not. 
2 The equation for effective rate calculation is presented in Appendix I, according to the European Union 
directive 87/102/EEC. 
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Capra, Fernandez & Ramirez, 2001) or positively (Orgler 1970, Leeth & Scott 1989, 
Berger & Udell 1990, Boot, Thakor & Udell 1991, Welch 1997, Longhofer & Santos 
2000) related. The reason for these contradictory results is unclear, but several 
conclusions are associated with the problems caused by asymmetric information, i.e. 
adverse selection and moral hazard. Because the ambivalent results are primarily present 
in theoretical studies, the research problem is an empirical one. Our literature review 
shows that, typically, collateral requirements and borrower risk are negatively related 
under adverse selection and positively related under moral hazard. Since the impact on 
collateral requirements and borrower risk under the existence of either adverse selection 
or moral hazard is empirically complex, we contribute to the current literature by 
analysing whether adverse selection or moral hazard is dominant in our sample data. We 
provide tests by using a continuous measurement for the level of collateralization, which 
is often unavailable in research data in current studies. 

The third aim is to extend the current relationship literature by comparing the 
characteristics of the bank-firm relationship to the relationship between a non-bank and a 
firm. In addition, we test if bank loans have a lower cost of credit than non-bank loans. 
Recent literature is rather extensive with regard to bank vs. non-bank financing, but there 
are not many studies that compare the characteristics of relationship lending in bank 
financing and non-bank financing. Denis & Mihov (2003) examine the choice between 
three sources of debt financing: bank debt, private non-bank debt, and public debt. They 
find that high-quality firms typically borrow from public sources, medium-quality firms 
borrow from banks, and low-quality firms are associated with non-bank lenders. We 
extend the recent literature by providing empirical evidence on the transferability of the 
characteristics of relationship lending between bank- and non-bank-financing 
environments. In short, we investigate whether relationship lending is as important in 
non-bank lending as it is in bank lending. Moreover, we test whether bank loans differ 
from non-bank loans in terms of the effective cost of credit. Our data taken from the non-
bank credit files include features for firm-specific risk assessment and measurement of 
collateralization similar to the bank credit files, i.e. the non-bank’s internal risk rating and 
a continuous variable for the level of collateralization.  

With these aims, this study tries to identify factors that can describe the sources of the 
value of relationship banking in Finnish credit markets. It can be assumed that a close 
relationship between the firm and the bank will give significant benefits to both parties. If 
benefits exist in the bank-firm relationship, this implies that market efficiency in the 
banking sector may be improved by concentrated lending through close and long-term 
relationships between banks and firms. 

This study contains four chapters: the introduction and three separate empirical 
research essays. This chapter, Introduction, contains the background and the purpose of 
the study and reviews related topics and the recent literature on relationship banking. The 
second chapter provides an empirical investigation of the characteristics of the bank-firm 
relationship. The third chapter researches how collateral requirements are associated with 
borrower risk and relationship characteristics. The fourth chapter documents the results of 
the comparison between bank and non-bank financing in the context of relationship 
lending. 

In the following, we review the concept of relationship banking and related literature. 



 16

1.3  Relationship banking: the concept and related literature 

1.3.1  Definitions and background 

The bank-firm relationship is a special form of the normal relationship in a bank-client 
setting. This means that a strong, long-term, bank-firm relationship is able to provide 
extensive benefits to both parties. Ongena & Smith (2000) define a bank-client 
relationship to be “the connection between a bank and customer that goes beyond the 
execution of simple, anonymous, financial transactions”. In short, the bank benefits 
mainly from informational advantages through access to private, firm-specific 
information. The firm benefits mainly from better credit availability and better terms of 
credit. Moriarty, Kimball & Gay (1983) propose that in relationship banking, the bank 
maximizes the profitability of the customer relationship over time. 

The concept of relationship banking is not new. Bodenhorn (2003) analyses contract-
specific loan records of a U.S. bank from 1855. He shows that firms with an extended 
relationship with a bank achieve lower credit costs and make fewer personal guarantees. 
In addition, these firms are more likely to have loan terms renegotiated during a credit 
crunch. Roosa (1951) discusses the effect of the bank-customer relationship in the context 
of credit rationing.3 The results in this study show that the availability of credit increases 
as a firm forms a closer relationship with the bank. Similar results are found in Hodgman 
(1961), Kane & Malkiel (1965) and Wood (1975), who explore the characteristics of loan 
pricing policy in the client-bank relationship and its consequences for customer loyalty. 

The relationship between bank and firm can be exclusive or non-exclusive. In the 
latter case, the firm maintains several relationships with other banks simultaneously but 
operates primarily with one bank, i.e. the main bank or house bank (Harhoff & Körting 
1998, Elsas 2004). In an exclusive bank-firm relationship, the role of the bank is very 
important. Fischer (1990) gives four elements that should hold true in an exclusive bank-
firm relationship. These elements are presented from the point of view of the bank: 

1. The main bank is the most important external source of finance. 
2. A close, long-term relationship includes a considerable amount of mutual trust. 
3. The main bank holds a unique position in terms of the private, firm-specific 

information gathered through the relationship. 
4. The main bank holds a unique position in terms of supporting the firm during a period 

of financial distress. 

The subject of informational asymmetries is the basic reason for the existence of the 
bank-firm relationship and financial intermediaries in general (Freixas & Rochet 1997).4 
The role of private, firm-specific information is one of the key issues behind relationship 
banking. If all the information shared between the lender and borrower were symmetric, 

                                                           
3 Roosa (1951) is one of the first research studies exploring bank-client relationships. 
4 Implications of the existence of asymmetric information, i.e. ex-ante (adverse selection), interim (moral 
hazard), and ex-post (costly state verification), generate market imperfections that can be seen as specific forms 
of transaction costs. 



 17

there would be no advantage in forming a special bank-firm relationship because close, 
long-term relationships are based on trading private, firm-specific information for 
flexible loan contracts. Under the condition of asymmetric information, both parties 
benefit by establishing a close, long-term relationship. The value of the relationship is 
determined by its costs and benefits. If the costs exceed the benefits for either of the 
parties, there is no economic reason to maintain the relationship. Currently, the research 
into relationship banking examines factors related to various costs and benefits in order to 
find precise sources of value in relationship banking (Boot 2000). Previous studies find 
that a strong bank-firm relationship has been able to alleviate problems, such as adverse 
selection and moral hazard, which arise from the asymmetric information (Greenbaum et 
al. 1989, Fischer 1990, Sharpe 1990, Bhattacharya & Thakor 1993, Boot & Thakor 1994, 
Thakor 1995, Petersen & Rajan 1995). This implies that financial markets in the banking 
sector are able to function more efficiently the closer and more long-term the bank-firm 
relationship is. 

1.3.2  The importance of debt financing 

Small firms are very dependent on debt financing. Over 50 percent of small, young firms 
both in the US and in Europe rely on bank loans. Public sources of finance are more 
readily available to larger firms. Thus, they are not restricted to bank debt only (Berger & 
Udell 1998). The capital structure of firms remains one of the most problematic topics in 
corporate finance, although a large body of literature investigates the characteristics of 
the optimal capital structure (Barbosa & Moraes 2003). Theoretically, one basic model of 
capital structure, called “the pecking order hypothesis” is based on the characteristics of 
asymmetric information (Myers 1984). The main idea of the model is that firms prefer 
internal financing to external financing because the management of the firm is not able to 
transfer its private information about investments reliably to investors. 

The earliest models of a firm’s capital structure are presented by Modigliani & Miller 
(1958, 1961), Miller (1977), Jensen & Mecklin (1976) and Myers (1977). According to 
Modigliani & Miller (1958, 1961), the choice of capital structure is irrelevant to the value 
of the firm under the assumption of perfect markets. Jensen and Mecklin (1976) 
contributed to the research by adding the effect of agency cost to the capital structure 
discussion. They conclude that agency costs can be mitigated by preferring external debt 
to internal finance until the marginal agency cost of the external debt equals the marginal 
agency cost of the internal finance. According to Myers (1977), there is no equilibrium 
level in choosing the optimal capital structure, but each firm should maintain its pre-
determined level of leverage without making any large changes to it. Their model 
contains a conclusion that the association between taxes and capital structure decisions 
are very complex. Diamond (1984) shows that the level of control (monitoring) and 
bankruptcy costs are differently distributed between bank and public financing, which 
leads to different choices of optimal capital structure. 

Barton and Matthews (1989) suggest that the capital structure decisions made by small 
firms and large firms should be different. They argue that the importance of risk taking by 
the owner is very important for small businesses, while the decisions by the management 
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of large firms are evaluated by financial markets. Thus, personal characteristics of a small 
firm’s owner, i.e. his or her level of risk aversion, are related to the choice of capital 
structure. In addition, financial security can dominate the goals of profitability in small 
businesses, as opposed to the goals set by large firms. In small firms, non-financial goals 
can be important factors in decision making. 

Empirically, managers’ decisions seem to be related to the “pecking order hypothesis” 
rather than focused on maintaining a determined capital structure goal (Pinegar & 
Wilbricht 1989). Mayer (1990) documents that internal financing is the most important 
source of finance. In addition, bank debt is the most important source of external 
financing, and small firms are more dependent on bank loans than large firms. His 
research data cover eight industrial countries, including Finland, where the share of bank 
debt is 54 percent of total assets of the firm. Rajan & Zingales (1995) report that, in bank-
based financial systems (Japan, Germany, France, and Italy), firms are more highly 
leveraged than in market-based financial systems (US, Great Britain, and Canada). 

1.3.3  The role of financial intermediaries and the banking sector in 
modern financial markets 

Overview. According to Bernanke & Lown (1991), Hall (1993), Hancock & Wilcox 
(1993) and Peek & Rosenberg (1995), the total supply of bank credit was reduced after 
loan losses around 1990. In the 1990s, the financial industry grew rapidly by producing 
various financial instruments with an increasingly wide range of financial intermediaries. 
A financial intermediary is seen as a middleman between savers and investors. In other 
words, it creates a forum where those who have capital but no enterprise and those who 
have enterprise but no capital can meet their respective needs. In traditional 
macroeconomic terms, financial institutions exist to channel resources from savers to 
investors by improving overall economic efficiency. In the modern financial world, 
however, this definition does not correspond with reality (Freixas & Rochet 1997, 
Cecchetti 1999).5 

Banks, including both universal and investment banks, have begun to face stronger 
pressure in competing not only with themselves but also with other financial 
intermediaries: leasing companies, investment funds, insurance companies, and other 
finance companies. In addition, large companies have the option of direct funding 
without dealing with a bank, causing banks to look toward small firms. Comparing 
financial assets with the ratio of depository institutions’ assets to GDP, it is clear that, 
since 1985, the assets of the financial industry have outperformed those of the banks in 
the US. This does not mean that the relative role of banking sector is declining, however. 
Although there was a savings and loans crisis in the 1980s which caused a huge decline 
in the banking sector, the relative size of depository institutions in the US in the mid-
1990s was more than one-third larger than it was in the mid-1960s. The conclusion is that 

                                                           
5 The traditional definition seems to be inadequate for several reasons. It does not fully reflect the regular 
patterns, such as heavy regulation or legally complex financial arrangements involving collateral, that exist in 
the financial world. In addition, why are marketable securities not the primary source of finance? 
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the role of financial intermediaries, including the banking sector, is not declining. This 
conclusion leads to two different and noticeable implications. Firstly, the 
disintermediation process of the banking industry may be true if we consider only the 
institutional perspective, where financial institutions other than banks have increased 
their share of financial assets. But, secondly, and acting in an opposite direction to the 
disintermediation process, financial intermediaries play a remarkably important 
functional role in the modern economy, with over a 60 percent share of depository 
institutions’ assets to GDP in the US. (Scholtens & Wensveen 2000.) 

Asymmetric information – justification for the existence of relationship banking. 
Asymmetric information between the firm and the bank is the basic reason for the 
existence of financial intermediaries, as well as relationship banking in general. Two 
serious problems that follow from asymmetric information are adverse selection and 
moral hazard. It is very noticeable that the higher the level of asymmetric information, 
the less efficiently the financial market functions. Hence, there is a negative relationship 
between the level of asymmetric information and market efficiency. Many studies have 
shown that relationship banking can overcome – or at least mitigate – problems arising 
from asymmetric information in close bank-firm relationships, via lower financing cost, 
re-negotiations of credit contracts, or lower collateral requirements (Greenbaum et al. 
1989, Fischer 1990, Sharpe 1990, Bhattacharya & Thakor 1993, Boot & Thakor 1994, 
Petersen & Rajan 1995, Thakor 1995). 

The modern theory of financial intermediaries pays special attention to the information 
problems and solutions between the two parties. One of the fundamental papers 
presenting the information-approach view is in Fama (1985). This paper shows that the 
bank is able to receive “inside” information about its customers through the client-bank 
relationship. Wriston (1986) points out that the modern function of financial 
intermediaries is to process information, offer and gather information, and communicate 
with informational operations. Other important studies have also supported the belief that 
banks actually generate information (Lummer & McConnell 1989, Hoshi, Kashyap & 
Scharfstein 1990). The modern theory of financial intermediaries could be formulated in 
terms of information producers. 

The problems arising from asymmetric information are crucial, especially in small 
business finance where the availability of information is remarkably low (Foglia, Laviola 
& Reedtz 1998). This is one reason why small business finance is heavily focused on 
external sources and, in particular, relationship banking (Harhoff & Körting 1998, Berger 
& Udell 1998, Cole 1998). Berger & Udell (1995) divide firm-specific information into 
two components: the age of the firm and the length of the relationship. The age of the 
firm should reflect the amount of available public information about the firm, while the 
length of the relationship reflects private, firm-specific information. In addition, Diamond 
(1991) shows that firm age should have a positive relationship with the availability of 
credit, since older firms should be more reliable than younger firms. Thus, the role of 
information becomes critical in lender-borrower relationships. 

The seminal paper by Sharpe (1990) shows that, under the condition of asymmetric 
information, low-quality firms receive more credit than high-quality firms compared to 
the condition of symmetric information. According to Fischer (1990), good firms are not 
able to convince the banks of their high quality because of adverse selection. Taking into 
account the competition, this leads banks to charge lower interest rates for firms of 
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unknown quality. According to Stiglitz & Weiss (1981), credit rationing occurs because 
of asymmetric information. They show that the problems of adverse selection and moral 
hazard should be taken care of by banks charging low rates at the beginning of the 
relationship and separating the firms with successful projects in the following periods. 
According to an opposing theory of Boot & Thakor (1994) and Petersen & Rajan (1995) 
banks may charge high rates at the beginning of a relationship, which reflects the fact that 
low-quality firms can not be separated from high-quality firms. In later periods, it is 
possible to identify the firms with good quality and low risk, charge them less and offer 
lower collateral requirements. Such (1985), Chan, Greenbaum & Thakor (1986), Boot, 
Thakor & Udell (1987), and Boot & Thakor (1989) show that multiperiod re-negotiation 
processes and credit rationing are followed by a greater ability to separate borrower 
types. 

The problems of adverse selection can be mitigated by granting L/C-types of loans to 
firms (Thakor & Udell 1987). In L/C (lines of credit) loans, the lender promises credit to 
the borrower with certain terms in the future. By monitoring the use of L/C, the quality of 
the firm is more easily verified. Also, problems of moral hazard have been shown to 
decrease through monitoring the use of L/C (Boot, Thakor & Udell 1987). Overall, the 
problems arising from asymmetric information in relationship banking can be alleviated 
by implicit contracting (Elsas & Krahnen 1998). 

Reviewing the past literature and the present state of relationship banking research, 
there are four main categories into which existing studies could be grouped. First, a great 
number of studies evaluate the basic characteristic of a relationship by investigating the 
duration of the relationship and its effect on cost of credit and/or collateral requirements 
(Boot & Thakor 1994, Berger & Udell 1995, Petersen & Rajan 1995, Blackwell & 
Winters 1997, Harhoff & Körting 1998, Degryse & Cayseele 2000, Bodenhorn 2003). 
Duration appears to be a relatively good measure of the strength of the relationship in 
general because it reflects the essence of the relationship. In most cases, the duration of 
the relationship has been shown to be negatively related to the cost of credit, but opposite 
results is reported as well (see Caves & Uekusa 1976, Nakatani 1984 and Weinstein & 
Yafeh 1998). Ongena & Smith (2001) examine the value of bank relationships over time 
and find that firms are more likely to leave the relationship as it matures. Moreover, 
profitable and highly leveraged firms, as well as those with multiple relationships, tend to 
maintain shorter relationships. The measure of duration has generally been criticized for 
its flat content: the duration indicates only the length of the relationship and does not 
measure strength in terms of the intensity of the relationship (see Elsas & Krahnen 1998, 
for instance). 

The second category, scope, presents another measure of the strength of the 
relationship between bank and firm. Scope defines the relationship’s breadth by 
investigating all of the financial services that a firm uses at one bank, including deposits, 
the quality and level of existing collateral in the bank, savings accounts, financial 
management services as transactions services, and other financial services. According to 
empirical evidence, the scope dimension offers a deeper understanding of the essence of 
the bank-firm relationship – the more financial services a firm has at the bank, the lower 
the cost of credit the firm obtains (Mörttinen 2000, Degryse & Cayseele 2000), and the 
greater the availability of credit (Berlin & Mester 1998, Cole 1998). The lack of 
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appropriately detailed data is the main reason that more knowledge has not been 
generated in this group of studies (Ongena & Smith 2000). 

The third, and modern category in the relationship banking literature deals with 
venture capital from the point of view of the bank. The bank expands its position in the 
bank-firm relationship by placing board member(s) or by investing equity in the client 
firm. This approach has been widely discussed in recent years. Results have been 
somewhat puzzling. Some evidence indicates that firms have suffered from the increased 
control which the bank has attained (Kracaw & Zenner 1998). On the other hand, there is 
also evidence supporting the view that the relationship has become stronger compared to 
earlier stages (Van Ees & Garretsen 1994, Berglöf & Sjögren 1995). Firms that invest 
heavily in R&D (research and development), in particular, are not able to undertake 
investments secured by their own collateral. This prevents potential growth companies 
from operating efficiently and therefore venture capital investments are needed. 

The fourth and most recent category in relationship banking research as well as in the 
banking sector in general includes the effects and the role of ‘hard’ versus ‘soft’ 
information and the organizational architecture of the bank-firm relationship (Berger & 
Udell 2002, Stein 2002, Cole, Goldberg & White 2004, Scott 2004). ‘Soft’ information 
relates to the character and reliability of the firm’s owner, for instance. This type of 
information is generally difficult to observe, quantify, and verify by others, and cannot be 
easily communicated through the normal transmission channels of a banking 
organization. In the context of relationship banking, ‘soft’ private information is the most 
valuable type of data that bankers gather. ‘Hard’ information is typically quantitative 
information on the financial characteristics of the firm, i.e. financial ratios, collateral 
ratios, or credit scores in financial statement lending, asset-based lending, and credit 
scoring, respectively. ‘Hard’ information is based on objective criteria. Thus, it is easily 
observed, verified, and transmitted to others in the banking organization. Recent changes 
in the economic environment, both in technology and deregulation, which have already 
dramatically reduced the number of banking organizations (particularly in the U.S.), have 
challenged the importance of relationship banking. 

The model of Berger and Udell (2002) suggests that a small ‘community banking’ 
environment and thin organizational banking structures are desirable for small business 
financing in the context of relationship banking. Stein (2002) examines the different 
information types (‘hard’ and ‘soft’) in decentralized and hierarchical organizations. He 
finds that large hierarchies perform better when information can be costlessly ‘hardened’ 
and transferred within the organization and that a decentralized organizational structure is 
preferred when information about the project is ‘soft’ and cannot be credibly transferred. 
Also, Scott (2004) provides evidence that small banks are more capable than large banks 
of producing ‘soft’ information. Thus, the suggestions in Stein (2002) and Scott (2004) 
are consistent with Berger and Udell (2002). Recent empirical evidence on bank 
relationships has not found that the duration of the relationship is related to soft 
information (Cole, Goldberg & White 2004, Scott 2004). 

Other important and very recent issues in small business financing and especially in 
bank-firm relationships relate to distance between the lender and borrower (Petersen & 
Rajan 2002, Degryse & Ongena 2005). The motivation to address this topic has arisen 
since the distance between small firms and their lenders has increased in recent years and 
communication between them has become more impersonal. Petersen & Rajan (2002) 
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analyse whether this impersonal communication can be explained by the distance 
between the lender and the borrower. Their results do not support this argument, but they 
do find a relationship between impersonal communication and improvements in the 
lender’s productivity with respect to available information. In addition, they find that 
credit availability for distant firms has increased over time. Degryse & Ongena (2005) 
examine the existence of spatial price discrimination in bank lending. Their 
comprehensive study finds that loan rates and distance between the firm and the lending 
bank are negatively related, and that loan rates increase with the distance between the 
firm and competing banks. In their interpretation, transportation costs cause the spatial 
price discrimination. 

In sum, the banking sector has faced several challenges in the past ten years, mostly 
caused by dramatic changes in technology and deregulation. As small businesses are 
mainly dependent on the banking sector when searching for funding for their projects, a 
long-term bank-firm relationship becomes valuable for both parties. However, new 
financial environments imply that small banks (which generally are more capable of 
establishing and maintaining close relationships with their clients) may face difficulties in 
the future. This means that small, information-opaque businesses are at the forefront of a 
new financial era – can large banks satisfy the financial needs of small firms through 
(impersonal) transactional lending as efficiently as small banks can through relationship 
banking? 

1.3.4  The role of bank- versus market-based financial systems 

In order to achieve a realistic and factual base for this study, it is important to draw a 
clear line between bank-based and market-based financial systems. Countries tend to 
have either a bank- or a market-based financial system. This distinction is important in 
order to understand the nature of bank lending behaviour in different financial 
environments. Because the research data in most of the studies is country-specific, it is 
vital to explore the main differences in these two financial systems in order to deepen the 
understanding and interpretation of the research results. 

According to one definition, banking (market) economies are associated with a small 
(high) proportion of quoted companies, a high (low) concentration of ownership, and 
long-term (short-term) relations between banks and industry (Mayer 1994). In a market-
based system, the financial securities market is well developed with a high level of 
competition. Institutional investors play an important role. In addition, direct financing 
dominates, and the monitoring of firms is organized by the central exchange. In a bank-
based system, bank lending dominates and monitoring is arranged by banks through 
client-specific relationships. Banks are the most important sources of external credit for 
firms and, simultaneously, the main channels for financial intermediaries in financing 
different investment projects. Mayer (1988) argues that countries with strong bank-based 
financial systems, such as Germany and Japan, have shown higher economic growth than 
other countries with advanced and competitive financial markets. He provides an 
interesting explanation, showing that close ties between banks and firms bring about the 
macroeconomic benefits mentioned above. Close bank-firm relationships become 
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economically significant and give rise to efficiency through the availability and relatively 
low cost of credit. 

There is no empirical evidence, however, to suggest which system is to be preferable, 
especially in financially undeveloped countries and economies in a transition stage. A 
liquid stock market does seem to be of great importance, particularly for countries in the 
initial stages of developing their financial market structure. This also enables firms to 
obtain direct funding in addition to bank lending (Hermes & Lensink 2000). A liquid 
stock market is advantageous in situations where start-up-firms may not be able to 
receive bank loans because lending is focused mainly on firms owned by the state and, 
therefore, familiar to the bank. A stock market is also useful where banks may not be able 
to expand their lending to cover new firms because of the credit loss banks have already 
suffered (Scholtens 2000). 

Moreover, the stock market has a great ability to allocate resources to the best 
investment projects at hand. There is also a disciplinary approach lauding the stock 
market for the way it forces managers to operate efficiently. According to the literature, 
the stock market plays a critical role in the development and growth of an economy, 
taking into account that the excessive volatility of stock prices must be controlled through 
a basic regulatory structure. In a bank-based financial system banks are able to control 
firms’ operations through board members in client-firms’ management (Dittus 1996). 
Scholtens (2000) examines whether the academic community and international 
institutions recommend that undeveloped economies should move towards bank-based or 
market-based financial structures. In conclusion, Scholtens (2000) argues that both 
structures are supported and justified. However, Scholtens concludes that the most 
important goal would be to build a safe and stable bank system and simultaneously 
develop equity markets reasonably fast. Thus, banks and markets could be 
complementary parties. This is the opposite view to that usually stated in the literature: 
namely, that banks and markets are considered substitutes rather than complements. 

1.3.5  Finnish financial markets and the role of relationship banking 

Overview. The following review of the development of Finnish financial markets in the 
past 20 years is based on the discussion in Tikkanen & Vartia (2000) and Suomen Pankki 
(2002). 6 

Until the 1980s, financial markets in Finland were underdeveloped and highly 
regulated. At the time, the following five characteristics were present: 

− The financial system was bank-centered. 
− The regulation of deposit and credit interest rates was governed by the central bank, 

the Bank of Finland. The Bank of Finland strongly regulated the financial markets by 
controlling the upper limits of the interest rates of bank loans. The average loan 
interest rate between the Bank of Finland and commercial banks was also regulated. 

− The regulation of foreign exchange was governed by the Bank of Finland. The Finnish 
financial markets were very isolated from international financial markets. As a 

                                                           
6 For a review in English, see Bank of Finland (1996). 
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consequence, the financial markets in Finland became rather independent of the 
development of international financial markets. 

− The excess demand for credit was rising. Because of regulation, interest rates were 
only marginally related to the inflation rate. The real interest rate was even negative at 
the time, causing excess demand for credit and credit rationing. 

− The Bank of Finland controlled the cost of loans. Banks’ profitability and willingness 
to lend were easily regulated through the costs of central bank loans, determined by 
the Bank of Finland. 

In 1980, a market for new financial instruments, e.g. forward contracts, was created. In 
1982, foreign banks were allowed to start lending in Finland. The gradual elimination of 
regulation began in the mid 1980s. Banks were allowed to adjust their loan interest rates 
to market rates. At the same time, foreign equity transactions were liberalized. This 
permitted investment in and borrowing from foreign countries. As a consequence, 
liberalization of financial markets in Finland limited the independent position of the Bank 
of Finland. Before liberalization, effective financial operations were performed mainly by 
the central bank. 

At the same time, when the liberalization of financial markets in Finland was in 
progress, the Finnish economy was faced with ‘overheating’ followed by deep recession. 
GDP growth was greater than 5% during 1988 and also in 1989. The economic downturn 
caused credibility problems with the hard currency policy and the Finnish markka was 
devalued by 12.3% in 1991. As a consequence, the Bank of Finland let the markka float 
in 1992. There were huge credit losses among banks in the early 1990s, which were 
partly to blame for large structural changes in the Finnish banking environment. The two 
largest banks were merged, for instance. 

With the liberalization of financial markets in Finland, the cash management skills of 
Finnish firms started to improve. The motivation for this improvement laid in the high 
inflation and low deposit rates that even caused negative real deposit rates. Thus, firms 
began to search for more profitable investment opportunities for their liquid assets. As 
there was already massive excess demand for credit at the time, bilateral financial 
transactions between firms began to occur. Banks as financial intermediaries were by-
passed by private lending operations. Lending rates were higher in bilateral transactions 
compared to regulated lending rates. At the same time, banks were able to find ways to 
avoid the regulation of interest rates by acting as intermediate parties in trustee 
operations.7 The lack of availability of credit created two important results for small 
businesses. Either cash savings or a well-maintained bank-firm relationship was 
necessary for obtaining credit from the bank. Clearly, firms with a good bank relationship 
obtained credit much more easily than anonymous borrowers. 

Since the liberalization of Finnish financial markets and the recession, more scrutiny 
has been given to the screening and monitoring of borrowers by banks. Risk management 
at the investment- and firm-specific level has become a vital part of the lending structure. 
Information processing is the key element in risk management in relationship lending, 
particularly in opaque small business finance, where asymmetric information causes 
some serious problems. The more public and, especially, private firm-specific 

                                                           
7 The income in trustee operations came mainly from commission fees. 
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information a bank receives from the borrower firm, the more accurately the bank is able 
to determine the risk level of the firm and its investment projects. This is related to better 
terms and faster access to credit, which are important features of relationship banking.8 
To review our argument, we present the reasons for the change in Finnish bank-firm 
relationships over the past twenty years. In 1980, the motivation for the relationship was 
mainly the lack of availability of credit. After the liberalization of financial markets, the 
price and terms of credit became critical reasons to establish the relationship. Thus, 
relationship banking was already important before the liberalization of financial markets, 
but for a different reason than after liberalization. 

Recent Finnish studies find that it is desirable for small firms to establish a close and 
long-term relationship with the main bank. Murto (1994) studies Finnish bank-client data 
and finds that loan premiums are low relative to the riskiness of the clients in locally 
concentrated markets.9 

Niskanen & Niskanen (1999) document that relationship duration is positively related 
to the availability of credit, and having multiple relationships is negatively related to the 
availability of credit. In addition, small firms with an existing relationship with the bank 
receive loans with a lower marginal interest rate. Furthermore, as the number of bank-
firm relationships increases, the likelihood that a bank requires a firm to give collateral 
for the credit contract also increases. Their data is a survey of 526 Finnish firms within 
the period 1994-1997. 

Kinnunen (1999) investigates whether firm size, firm age, and type of industry are 
associated with the source and choice of financing and with the financial challenges 
facing the firm. The survey data contain 746 Finnish firms. Kinnunen finds that the bank 
is the most important source of external financing to firms. The bank is the main source 
of credit for 67.8% of the firms in the data. 43% of small firms have only one relationship 
with the bank.10 Firm size is shown to be positively correlated with the number of bank 
relationships. Results show that the probability of default is higher for small firms and for 
firms that are more leveraged. Moreover, younger firms do not use the bank as a primary 
source of finance. Regarding industry type, firms in the service sector seem to have more 
multiple bank relationships, while firms in the manufacturing sector typically concentrate 
on one or two banks. According to the results, small businesses are more dependent on 
bank financing than large firms and small businesses seem to have more financial 
problems compared to medium and large firms. The results imply that firm size is 
positively related with firm quality and availability of credit. It is noticeable that the data 
analysed in Kinnunen (1999) do not provide any information about the duration of the 
bank-firm relationship or terms of credit.11 

Mörttinen (2000) investigates Finnish savings banks’ individual credit contracts 
between 1987 and 1991. The results indicate that customers receive lower loan premiums 
if they have an active relationship with the bank and have deposits there. In addition, 
these customers are less likely to default. Mörttinen (2000) also documents that the 
quality of collateral is negatively associated with the loan premium. In another words, 

                                                           
8 We refer to the literature presented in previous sections. 
9 Clients in the data include both households and firms. 
10 A small firm is one that has fewer than 50 employees in this study. 
11 Instead, he uses firm age as a proxy for the length of the bank-firm relationship. 
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customers who pledge collateral of lower quality pay higher interest rates for the loan. 
Also, concentrated markets seem to give benefits to bank loan contracting, since the 
premiums are lower and there exist fewer problem loans compared to loans from banks 
with weak market power. Mörttinen (2000) does not provide deeper explanations for this 
phenomenon, as the characteristics of the mechanism are still unknown. 

The Finnish banking sector contains three major commercial banks, which had a total 
of 84% market share in 2001 (Suomen Pankki 2002). Moreover, banks are a very 
important source of finance for small businesses in Finland. Over 60% of Finnish small 
firms rely on bank financing as the primary external source.12 On the other hand, trade 
credit companies are a primary source for about 20% of service firms and 10% of 
industrial firms. Finnvera plc, a major financial intermediary owned by the Finnish state, 
provides primary financing for 10% of Finnish small firms. However, for 15% of larger 
firms, i.e. those with over 250 employees, internal financing or equity financing is the 
primary source. (Teollisuuden ja Työnantajain Keskusliitto, Kauppa- ja 
teollisuusministeriö & Suomen Pankki 2001.) 

The above facts strongly support the concentrated structure of financial markets and 
the importance of bank lending in small business finance in Finland. Banks play a vital 
role in the financing of small businesses. Thus, there is an evident demand for 
understanding the mechanisms of bank lending behavior in small business financing in 
Finland. 

Two aspects related to changes in the financial structure of Finnish credit markets are 
particularly noteworthy. First, regulation caused problems for the availability of credit in 
1980s. Second, after the deregulation and liberalization of financial markets, the cost and 
terms of credit as well as customer-specific risk management have become key issues 
related to financial contracting. This, especially, has increased the importance of the 
bank-firm relationship both in the banking sector and in financial research. Relationship 
banking has been one of the key issues in the banking industry in the 1980s and 1990s. 
However, the major motivation for establishing the bank-firm relationship has changed 
within the past 20 years – in the 1980s it was the availability of credit and in 1990s the 
cost of credit. 

1.4  The sources of the benefits of relationship banking  
– Review of the first essay 

The first essay contains an empirical analysis of the benefits of relationship banking in 
Finnish credit markets. We test whether and how the two essential dimensions proposed 
in previous studies, duration and scope, are associated with the strength of the bank-firm 
relationship. We test whether the representative variables for these dimensions have any 
impact on the cost of credit. Moreover, we examine how the riskiness of the firm is 
associated with the relationship characteristics. Typically, lower loan rates are related to a 
stronger bank-firm relationship. The theoretical and empirical literature presents 
ambivalent results, however. 
                                                           
12 Small firms with fewer than 250 employees. 
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Our data consist of detailed, hand-gathered credit files from one of the major Finnish 
banks for the period 1995-2001. As the data include the arrangement fees, we are able to 
calculate the effective loan rate. Also, we are able to control for the riskiness of firms by 
using the bank’s internal credit rating. In addition, the collateral requirements include a 
continuous measure of the level of pledged collateral. Thus, we have information about 
whether the loans are collateralized or not and the level at which the firm’s total 
responsibilities (loans and bank guarantees) in the subject bank are covered by collateral. 
These features are rarely available in existing research on small business credit files. 
Duration indicates the actual length of the relationship in years, starting from the date the 
firm started the relationship with the subject bank. The scope of the relationship includes 
factors that are related to customer-specific bank information, such as the number of 
financial services and loans and the level of commitment in the relationship. We use two 
measures for the level of commitment. The first consists of the proportion of the firm’s 
total liabilities in the bank to the total assets of the firm, and the second indicates whether 
the firm has multiple client relationships with the subject bank. These factors gauge the 
importance of the bank for the firm. 

We find that the duration of the relationship is positively associated with the strength 
of the relationship, i.e. a longer bank-firm relationship implies a lower cost of credit for 
the firm. Our tests show that high-risk firms pay higher loan rates than low-risk firms, but 
the price reduction is higher for high-risk firms than for low-risk firms as the relationship 
matures. Thus, according to our results, a long-term relationship with the bank tends to be 
very desirable for small firms, especially high-risk firms. One important implication of 
our results is that although high-risk firms pay higher interest rates at the beginning of the 
relationship, the riskiness of the firm does not play such an important role in a longer 
relationship. This is indicated by the finding that length of relationship and cost of credit 
are negatively related for high-risk firms. 

We control the bank-firm relationship measures for collateral, firm, and loan 
characteristics. We find that the requirement of a personal guarantee is related to a higher 
interest rate, and that riskier firms are likely to give personal guarantees. Our firm-
specific control variables include a variety of risk measures such as leverage, size, and 
the bank’s internally determined risk rating class. The results for loan-specific controls 
show that loans with longer maturity and larger size tend to be associated with 
significantly lower interest rates. 

In the existing literature, duration of relationship tends to be a reasonable basic 
measure for strength of relationship, but it does not indicate anything about the intensity 
of the relationship. Thus, a major emphasis in recent studies has been on finding the 
specific sources of the value of relationship banking in terms of relationship intensity. 
That challenge still prevails, though several studies have already contributed to a deeper 
understanding of relationship banking. Many empirical findings support the theoretical 
approach that a longer and broader relationship between bank and firm is desirable to 
both parties in terms of economic benefits. Other studies have shown that the relationship 
may lead to costs for both parties. These results exist in the theoretical and empirical 
research so far. 
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1.5  Collateral, borrower risk, and relationship banking  
– Review of the second essay 

In the second essay, we explore the characteristics of the role and use of collateral in bank 
loans in small business financing. The role of collateral is extremely important in 
corporate loan contracts between bank and firm (Berger & Udell 2003). Despite a rather 
large body of research on this topic, the essence of collateral in credit contracts is still 
unclear. Many studies in this field, both theoretical and empirical, analyse the relationship 
between borrower risk and the collateral requirements of the bank. There has been no 
clear convergence of results, however. Two opposite paradigms are valid. Conventional 
banking wisdom and some academic research suggest that borrower risk and collateral 
requirements should be positively related, while other academic research supports a 
negative association. In addition, both theoretical and empirical results are ambivalent. 

Our review of recent literature suggests that the contrary research results may be due 
to whether moral hazard or adverse selection is a dominant factor. Both factors are 
problems caused by asymmetric information between the lender and the borrower. We 
conclude that when theoretical studies assume only the existence of moral hazard, 
conventional banking wisdom of the role of collateral is supported. When both moral 
hazard and adverse selection are assumed, borrower risk and collateral requirements can 
be either positively or negatively associated. Thus, the research problem seems to be 
empirical rather than theoretical. 

The empirical literature is still quite scant. The paucity of extensive studies can be 
explained by data restrictions (non-availability). Although many articles explore bank-
firm relationships in small business finance, the data do not usually contain detailed 
information on collateral requirements. Generally, the information content of the 
collateral requirements is restricted to information about whether the bank loan is 
collateralized or not. 

We contribute to the literature by testing borrower risk and collateral requirements 
with a continuous measurement of the level of collateralization. Thus, we are able to test 
how much of the loan is collateralized in the cases of both over- and under-
collateralization. To the author’s knowledge, this is one of the first studies to document 
empirical results using this kind of measure for a more accurately defined level of 
collateralization. 

We analyse the same data as in the first essay. Our analyses of the role of collateral 
include an original sample of 936 Finnish small businesses. We form three groups of 
variables: firm-, relationship-, and loan-specific characteristics, in order to test two 
hypotheses. First, we test whether moral hazard is the primary concern. This occurs if 
borrower risk and collateral requirements are positively related. If the relation is negative, 
then the primary concern is adverse selection, which is our second hypothesis. 

According to our results, higher borrower quality (low-risk borrowers) is associated 
with higher collateral requirements. Thus, the evidence supports our second hypothesis, 
that the primary concern is adverse selection. Our finding implies that there exists a 
signaling effect such that low-risk firms are willing to signal their quality to the subject 
bank. We conclude that the signaling effect occurs because high-risk borrowers are not 
willing to pledge more collateral. For low-risk firms, signaling is a valuable way to reveal 
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their good quality. The interpretation of the result is that high collateral requirements may 
be too costly for high-risk firms and can increase the probability of default. The result is 
robust after separately examining two sub-samples of (i) secured and partially secured 
loans and (ii) two separate legal types of firms. 

In addition, we examine whether relationship characteristics and collateral are related. 
We find that firms with stronger relationships with the bank, receive loans with lower 
collateral requirements. Also, when examining the effect of the strength of relationship on 
collateral terms in secured and partially secured loans as well as with separated legal 
types, the result remains consistent. We measure the strength of relationship using 
duration and scope of relationship-based variables. Our proxy for the scope of 
relationship is the number of financial services that a firm has in the bank. Previous 
studies have documented that the scope measure is an important factor of the strength of 
relationship between bank and firm. 

For future research on the role and use of collateral in bank loan contracts, it will be 
crucial to find the sources of factors that would move academic research toward (i) unity 
and (ii) convergence of the theoretical and empirical foundations. The academic field 
may need more factors in order to control for the characteristics of the structure of the 
financial system, which can affect the data. Fortunately, it seems that the availability and 
accuracy of databases are continuously increasing with more computerization and more 
creative ways of producing and processing private information in the banking industry. 
We expect that, with this improvement, enriched databases will provide new empirical 
evidence about the specific sources of the role of collateral. These challenges are left for 
future research. 

1.6  Bank vs. non-bank – Review of the third essay 

Our third essay compares the characteristics of relationship banking to the characteristics 
of relationship lending, especially between the non-bank and the small firm. Much of the 
emphasis of the research on small business finance is placed on relationship banking. A 
close, long-term relationship with the bank seems to be very desirable to small firms, 
since banks are the most important source of external financing for small businesses 
(Mayer 1988, Berger & Udell 1998, Berger & Udell 2003). A large body of literature has 
addressed the importance of duration and scope as valuable dimensions of the bank-firm 
relationship. Many studies find that a stronger relationship is associated with longer 
duration and wider scope. 

Still, it is not known whether the findings on relationship banking are transferable to 
relationship lending between the non-bank and small firm. Non-bank lending has become 
an important source of financing as a consequence of the deregulation of financial 
markets. The role of non-bank financing is crucial to firms that would not be able receive 
funding from other sources. In this sense, non-banks are ‘filling’ the market gap and at 
least seemingly increasing the efficiency of financial markets. 

We extend the non-bank financing literature by analysing Finnish small business 
lending. Our data consist of unique, hand-collected credit files from one of the major 
Finnish banks and from a government-owned Finnish non-bank financial institution. We 
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test whether and how the characteristics of the bank-firm relationship are related to the 
strength of the relationship and analyse whether the results are applicable to the 
relationship between the non-bank and the firm as well. In addition, we test which one of 
these funding sources is the most beneficial to the firm in terms of the cost of credit. 
Lastly, we test how borrower risk is associated with two different bank loan contracts, 
one with the (external) non-bank guarantee and one without it. 

Our results show that the characteristics of relationship banking are not fully 
transferable to relationship lending between the non-bank and the firm. Though the 
duration of the relationship is an important factor in the strength of relationship banking, 
there are no strong connections between duration and strength in the context of 
relationship lending, between the non-bank and firm. We find that only the duration of 
relationship is associated with the cost of credit between the non-bank and the firm and 
that this association is weak. When comparing the cost of credit between the bank and the 
non-bank, we find that firms that borrow from banks receive loans with a lower cost of 
credit in a certain case. This result is supported by the recent study of Denis & Mihov 
(2003). We document that a loan accompanied by an external guarantee by the non-bank 
is the most costly source of funding in our data. Finally, we find that high-risk firms are 
more likely than low-risk firms to be associated with a loan that is guaranteed by the non-
bank. 

Our results contribute to the recent literature by exploring the characteristics of the 
relationship between the non-bank and the firm. In addition, we analyse the strength of 
the relationship by using the effective loan rate, which includes the total arrangement 
fees. Our data from both sources, bank and non-bank files, contain detailed contract-
specific figures for the arrangement fees, which we include with the marginal interest rate 
of the loan. To the author’s knowledge, this study is the first one to explore relationship 
characteristics in the context of non-bank financing, and to use the effective marginal 
interest rate. Previous studies typically do not have enough information in their data to 
estimate an effective loan rate. 

1.7  Summary 

The issues of this research study are concluded with a summary and short discussion. 
Considering recent theoretical and empirical papers, we can state that, through their close 
relationships with small business customers, banks function as important, independent 
intermediaries. Building an ideal lender-borrower relationship for banks is about 
screening and monitoring potential customers at the first stage and establishing close, 
long-term bank-firm relationships with prospective client firms in further stages through 
implicit transactions. This is accomplished by gathering firm-specific information and 
providing flexible and competitive bank services to firms. The benefits for firms are 
lower cost of credit and collateral requirements as well as accurate financial services 
fulfilling the firms’ needs. Optimally, the private information of the firm and the 
customized financial services of the bank are actually feeding each other in the most 
effective way, enhancing the efficiency of financial markets in the banking sector. It is in 
close, long-term bank-firm relationships involving a great amount of trust, where the real 
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efficiency of small business finance – with the bank-financing sector as the source of 
external finance – becomes evident. The literature provides utilities of lender-borrower 
relationships that are measurable in a very practical way (in the economic sense) for both 
parties. For example, from the point of view of the firm, there is better availability of 
credit, lower cost and collateral requirements of credit, support from the bank at times of 
financial distress, and a positive signal for the stock market, all of which cause the firm’s 
value to rise. From the bank’s side, the economic benefits are evident in the form of 
decreased problems of information asymmetries (particularly adverse selection and moral 
hazard) and monopoly power (which creates competitive advantages), as well as a low 
marginal cost of private, firm-specific information. All the utilities of the implications 
mentioned above show that relationship banking has value which is observable and, in 
most cases, measurable. Ideally, all the benefits can exist if the relationship grows to the 
point of its optimal strength, meaning that the optimality requires balanced mutual and 
shared benefits. If one of the parties engages in opportunistic behavior, the long-term 
endurance of the relationship may be threatened. This strategy may be bad for the 
relationship at any stage. The literature discusses several implications of this type of cost 
existing in the lender-borrower relationship. 

In a close, long-term relationship, mutual trust and repeated transactions confirm the 
strength of the relationship. This can be measured by the duration of the relationship 
through time and by the scope of different dimensions of the relationship. The former 
measure is very simple and easy to observe, but it tells us only the age of the relationship 
– not anything about its intensity. This measure, however, is one of the basic tools which 
have been used in most of the studies to date. The latter measure, scope, is a tool 
developed to test the strength of relationship. The weakness is that, although it offers a 
very logical framework with which to work, there are difficulties in discovering the 
proper factors or variables that accurately describe the strength of the relationship. In 
addition, the lack of this kind of data is one of the main obstacles to exploring this 
dimension further. 

It can be argued that several questions related to the strength and value of bank 
relationships have received little attention in the existing literature. The following 
questions are presented in closing as worthy of investigation: 

− The cost effectiveness of relationship banking is not very well known, although it is 
one the most researched topic of this theme. How much more explanatory power can 
be attained through examining the entire scope of the relationship? What is its effect 
on the cost of the credit? 

− A better understanding of the mechanism linking collateral and relationship banking is 
needed. Our understanding of the use of collateral is more empirical than theoretical. 
We need to establish a basic framework for the theory of collateral in the bank-firm 
relationship. 

− More evidence on risk financing in relationship banking is needed. The modern way of 
developing the bank-firm relationship is to let the bank invest capital in the firm. The 
framework contains benefits that go both ways. The firm faces even more flexible 
terms in financial contracts with the main bank, and the bank receives more valuable 
information from the firm, which means less need of monitoring and better service 
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offerings to the firm. Hence, the problems generated by information asymmetry 
decrease considerably. 

− Recent changes in the financial environment, especially in technology, information 
processing, and bank mergers, play a vital role in information-opaque small business 
finance. The essential question for the future of relationship banking is whether large 
(merged) banks are able to satisfy the various financial needs of small firms through 
transactional lending with better or at least equal quality and flexibility than small 
banks have through relationship banking. 

In this study we extend the current relationship banking-oriented literature by presenting 
a deepened understanding of the sources of the value of the bank-firm relationship. We 
present evidence which supports the view that a close and long-term relationship between 
the bank and the small business is beneficial. Our results indicate that a stronger 
relationship with the bank is associated with lower cost of credit and lower collateral 
requirements. This also implies that the bank benefits through private, firm-specific 
information it gathers from the relationship and that the bank shares these mutual benefits 
with the firm by granting loans with a lower cost. For future considerations, it would be 
interesting to expand the research to cover the third dimension of relationship banking – 
the dimension of venture capital. We surmise that when the bank holds some level of 
equity in its key customers by investing venture capital in that firm, this may indicate 
even stronger relationship ties than the current dimensions of duration and scope. We 
leave these challenging thoughts for future research. 



 References 

Angelini P, Di Salvo R & Ferri G (1998) Availability and cost of credit for small businesses: 
Customer relationships and credit cooperatives. Journal of Banking and Finance 22: 925-954. 

Bank of Finland (1996) Financial markets in Finland. ISBN 951-686-523-2. 
Barbosa E & Moraes C (2003) Determinants of the firm’s capital structure. The case of the very 

small enterprises. Working paper [cited 9.2.2004]. Available from 
http://econpapers.hhs.se/paper/wpawuwpti/0302001.htm. 

Barton SL & Matthews CH (1989) Small firm financing: Implications from a strategic management 
perspective. Journal of Small Business Management 27: 1-7. 

Berger AN & Udell GF (1990) Collateral, loan quality and bank risk. Journal of Monetary 
Economics 25: 21-42. 

Berger AN & Udell GF (1995) Relationship lending and lines of credit in small business finance. 
Journal of Business 68: 351-381. 

Berger AN & Udell GF (1998) The economics of small business finance: The roles of private 
equity and debt markets in the financial growth cycle. Journal of Banking and Finance 22: 613-
673. 

Berger AN & Udell GF (2002) Small business credit availability and relationship lending: the 
importance of bank organizational structure. The economic journal 112: F32-F53. 

Berger AN & Udell GF (2003) Small business and debt finance. In: Acs Z & Audretsch D (eds) 
Handbook of Entrepreneurship. Kluwer Academic Publishing. 

Berglöf E & Sjögren H (1995) Combining arm’s-length and control oriented finance – Evidence 
from main bank relationships in Sweden. Mimeo Stockholm University. 

Berlin M & Mester LJ (1998) On the profitability and cost of relationship lending. Journal of 
Banking and Finance 22: 873-898. 

Bernanke BS & Lown C (1991) The credit crunch. Brookings Papers on Economic Activity 2: 204-
239. 

Besanko D & Thakor AV (1987) Collateral and rationing: sorting equilibria in monopolistic and 
competitive credit markets. International Economic Review 28: 671-689. 

Bester H (1985) Screening vs. rationing in credit markets with imperfect Information. American 
Economic Review 75: 850-855. 

Bhattacharya S & Thakor AV (1993) Contemporary banking theory. Journal of Financial 
Intermediation 3: 2-50. 

Blackwell D & Winters D (1997) Banking relationships and the effect of monitoring on loan 
pricing. Journal of Financial Research 20: 275-289. 



 34

Bodenhorn H (2003) Short-term loans and long-term relationships: Relationship lending in Early 
America. Journal of Money, Credit and Banking 35: 485-506. 

Boot AW & Thakor AV (1989) Dynamic equilibrium in a competitive credit market: Intertemporal 
contracting as insurance against rationing. Working paper, Indiana university. 

Boot AW & Thakor AV (1994) Moral hazard and secured lending in an infinitely repeated credit 
market game. International Economic Review 35: 899-920. 

Boot AW, Thakor AV & Udell GF (1987) Competition, risk neutrality and loan commitments. 
Journal of Banking and Finance 11: 449-471. 

Boot AW, Thakor AV & Udell GF (1991) Secured lending and default risk: Equilibrium analysis 
and policy implications and empirical results. Economic Journal 101: 458-472. 

Boot AW (2000) Relationship banking: What do we know? Journal of Financial Intermediation 9: 
7-25. 

Bulow J & Shoven J (1978) The bankruptcy decision. Bell Journal of Economics 9: 437-456. 
Capra CM, Fernandes MO & Ramirez I (2001) The separating role of collateral requirements in 

credit markets with asymmetric information. Lineex Working Papers 23/01: 1-33. [cited 
11.3.2004]. Available from http://www.uv.es/~lineex/pdf/2301.pdf. 

Caves R & Uekusa M (1976) Industrial organization in Japan. Brookings Institution, Washington, 
D.C. 

Cecchetti SG (1999) The future of financial intermediation and regulation: An overview. Current 
Issues in Economics and Finance 5: 1-6. Federal Reserve Bank of New York. 

Chan YC & Greenbaum S & Thakor AV (1986) Information reusability, competition, and bank 
asset quality. Journal of Banking and Finance 10: 243-254. 

Chan Y & Kanatas G (1985) Asymmetric valuations and the role of collateral in loan agreements. 
Journal of Money, Credit and Banking 17: 84-95. 

Chan Y & Thakor AV (1987) Collateral and competitive equilibria with normal hazard and private 
information. Journal of Finance 42: 345-364. 

Cole RA (1998) The importance of relationships to the availability of credit. Journal of Banking 
and Finance 22: 978-982. 

Cole RA, Goldberg LG & White LJ (2004) Cookie cutter vs. character: The micro structure of 
small business lending by large and small banks. Journal of Financial and Quantitative Analysis 
39: 227-251. 

Degryse H & van Cayseele P (2000) Relationship lending within a bank-based system: Evidence 
from European Small Business Data. Journal of Financial Intermediation 9: 90-109. 

Degryse H & Ongena S (2005) Distance, lending relationships, and competition. Journal of 
Finance. Forthcoming. 

Denis D & Mihov V (2003) The choice among bank debt, non-bank private debt and public debt: 
Evidence from new corporate borrowings. Journal of Financial Economics 70: 3-28. 

Diamond DW (1984) Financial intermediation and delegated monitoring. Review of Economic 
Studies 51: 393-414. 

Diamond DW (1991) Monitoring and reputation: The choice between bank loans and directly 
placed debt. Journal of Political Economy 99: 688-721. 

Dittus P (1996) Why East European banks do not want equity. European Economic Review 40: 
655-662. 

Edwards J & Fischer K (1994) Banks, finance and investment in Germany. Centre for economic 
policy research, Cambridge. 

Elsas R (2004) Empirical determinants of relationship lending. Journal of Financial Intermediation. 
Forthcoming. 

Elsas R & Krahnen JP (1998) Is relationship lending special? Evidence from creditfile data in 
Germany. Journal of Banking and Finance 22: 1283-1316. 

Fama EG (1985) What´s different about banks. Journal of Monetary Economics 15: 29-36. 



 35

Fischer K (1990) Hausbankbeziehungen als instrument der Dindung zwischen Banken und 
Unternehmen. Dissertation thesis, University of Bonn. 

Foglia A, Laviola S & Marullo Reedtz PM (1998) Multiple banking relationships and the fragility 
of corporate borrowers. Journal of Banking and Finance 22: 1441-1456. 

Freixas X & Rochet JC (1997) Microeconomics of Banking. The MIT Press. 
Greenbaum S, Kanatas G & Venezia I (1989) Equilibrium loan pricing under the bank-client 

relationship. Journal of Banking and Finance 13: 221-235. 
Hall BJ (1993) How has the Basle accord affected bank portfolios? Journal of Japanese and 

International Economies 7: 408-440. 
Hancock D & Wilcox JA (1993) Has there been a ”capital crunch” in banking? The effects on real 

estate lending of real estate conditions and bank capital shortfalls. Journal of Housing 
Economics 3: 31-50. 

Harhoff D & Körting T (1998) Lending relationships in Germany – Empirical evidence from 
survey data. Journal of Banking and Finance 22: 1317-1353. 

Hermes N & Lensink R (2000) Financial system development in transition economies. Journal of 
Banking and Finance 24: 507-524. 

Hodgman D (1961) The deposit relationship and commercial bank investment behavior. Review of 
Economics and Statistics 63: 257-268. 

Hoshi T, Kashyap A & Scharfstein D (1990) The role of banks in reducing the costs of financial 
distress in Japan. Journal of Financial Economics 27: 67-88. 

Jensen M & Mecklin WH (1976) Theory of the firm: Managerial behavior, Agency costs and 
ownership structure. Journal of Financial Economics 3: 305-360. 

Kane E & Malkiel B (1965) Bank portfolio allocation, deposit variability, and the availability 
doctrine. Quarterly Journal of Economics 79: 113-134. 

Kinnunen KJ (1999) Pankkisuhteen merkitys pienyrityksen rahoituksessa. (The importance of bank 
relationship in small business finance) Julkaisuja N:o 117. Jyväskylän yliopisto, Taloustieteiden 
tiedekunta. 

Kracaw WA & Zenner M (1998) Bankers in the Boardroom: Good news or bad news. Mimeo 
University of North Carolina. 

Leeth JD & Scott JA (1989) The incidence of secured debt: evidence from the small business 
community. Journal of Financial and Quantitative Analysis 24: 379-394. 

Longhofer D & Santos J (2000) The importance of bank seniority for relationship lending. Journal 
of Financial Intermediation 9: 57-89. 

Lummer SL & McConnell JJ (1989) Further evidence on the bank lending process and the capital-
market response to bank loan agreements. Journal of Financial Economics 24: 99-112. 

Machauer A & Weber M (1998) Bank behavior based on internal credit ratings of borrowers. 
Journal of Banking and Finance 22: 1355-1383. 

Machauer A & Weber M (2000) Number of bank relationships: An indicator of competition, 
borrower quality, or just size? CFS Working Paper No. 2000/06 [cited 23.10.2004]. Available 
from http://www.ifk-cfs.de/papers/00_06.pdf. 

Mayer C (1988) New issues in corporate finance, European Economic Review 32: 1167-1189. 
Mayer C (1994) The assessment: Money and banking: theory and evidence. Oxford Review of 

Economic Policy 10: 1-13. 
Mayer C (1990) Financial Systems, Corporate Finance, and Economic Development. In: 

Hubbard G (ed) Asymmetric Information, Corporate Finance, and Investment. The University of 
Chicago Press, Chicago 1990. 

Miller M (1977) Debt and Taxes. Journal of Finance 32: 261-275. 
Miller M & Modigliani F (1961) Dividend Policy, Growth and the Valuation of Shares. Journal of Business 

34: 411-433. 



 36

Modigliani F & Miller M (1958) The Cost of Capital, Corporation Finance and the Theory of Investment. 
American Economic Review 48: 261-297. 

Moriarty R, Kimball RC & Gay JH (1983) The Management of Corporate Banking Relationships. 
Sloan Management Review: 3-15. 

Murto R (1994) Finnish banking crisis: Can we blame bank management? Finnish Economic 
papers 7: 56-68. 

Myers SC (1977) The Determinants of Corporate Borrowing. Joumal of Financial 
Economics 5: 147-176. 

Myers SC (1984) The Capital Structure Puzzle. Journal of Finance 39: 575-592. 
Mörttinen L (2000) Essays on loan pricing and the credit channel of monetary policy. Research 

Reports, Kansantaloustieteen laitoksen tutkimuksia 85: 1-117. Department of Economics, 
University of Helsinki. 

Nakatani I (1984) The role of financial corporate grouping. In: Aoki M (ed) Economic analysis of 
the Japanese firm. North Holland, New York, NY. 

Niskanen J & Niskanen M (1999) Pankkikilpailun ja pankkisuhteiden vaikutus yrityslainojen 
saatavuuteen ja ehtoihin. Tutkimus pienistä ja keskisuurista yrityksistä. (The effect of bank 
competition and bank relationships on the availability and terms of small business loans). 
Tampereen yliopisto, Yrityksen taloustieteen ja yksityisoikeuden laitos, Sarja A1: Tutkimuksia 
46. 

Ongena S & Smith DC (2000) Bank relationships: A review. In: Zenios SA & Harker P (eds) 
Performance of Financial Institutions, 221-258. Cambridge University Press. 

Ongena S & Smith DC (2001) The duration of bank relationships. Journal of Financial Economics 
61: 449-475. 

Orgler Y (1970) A credit scoring model for commercial loans. Journal of Money, Credit and 
Banking 2: 435-445. 

Peek JB & Rosengren ES (1995) The capital crunch: Neither a borrower nor a lender be. Journal of 
Money, Credit and Banking 27: 625-638. 

Petersen M & Rajan R (1994) The benefits of lending relationships: Evidence from small business 
data. Journal of Finance 49: 3-37. 

Petersen M & Rajan R (1995) The effect of credit market competition on lending relationships. 
Quarterly Journal of Economics 110: 407-433. 

Petersen M & Rajan R (2002) Does distance still matter? The information revolution in small business 
lending. Journal of Finance 57: 2533-2570. 

Pinegar JM & Wilbricht L (1989) What Managers Think of Capital Structure Theory: A Survey. Financial 
Management 18: 82-91. 

Preece D & Mullineaux DJ (1996) Monitoring, loan renegotiability, and firm value. The role of 
lending syndicates. Journal of Banking and Finance 20: 577-593. 

Rajan RG & Zingales L (1995) What Do We Know about Capital Structure? Some Evidence 
from International Data. Journal of Finance 50: 1421-1460. 

Roosa R (1951) Interest rates and the central bank. Money Trade and Economic Growth: Essays in 
Honor of John Henry Williams. Macmillan, New York. 

Scholtens B (2000) Financial regulation and financial system architecture in Central Europe. 
Journal of Banking and Finance 24: 525-553. 

Scholtens B & Wensveen D (2000) A critique on the theory of financial intermediation. Journal of 
Banking and Finance 24: 1243-1251. 

Scott JA (2004) Small business and the value of community financial institutions. Journal of 
Financial Services Research 25: 207-230. 

Sharpe S (1990) Asymmetric information, bank lending, and implicit contracts: a stylized model of 
customer relationship. The Journal of Finance 45: 1069-1089. 



 37

Stein JC (2002) Information production and capital allocation: decentralized versus hierarchical 
firms. Journal of Finance 57: 1891-1921. 

Stiglitz J & Weiss A (1981) Credit rationing in markets with imperfect information. American 
Economic Review 71: 393-409. 

Such C (1985) Interaction between signaling and repeated play with borrower default. IMSSS 
Technical Report No. 480. Stanford University. 

Suomen Pankki (2002) Suomen rahoitusmarkkinat. (Financial markets in Finland). ISBN 952-462-
023-5. 

Thakor AV (1995) Financial intermediation and the market for credit. In: Jarrow R, Maksimovic V 
& Ziemba WT (eds) Handbooks in Operations Research and Management Science: Finance. 
Elsevier-Science, 1073-1103. 

Thakor AV & Udell GF (1987) An economic rationale for the pricing structure of bank loan 
commitments. Journal of Banking and Finance 11: 271-289. 

Teollisuuden ja Työnantajain Keskusliitto, Kauppa- ja teollisuusministeriö & Suomen Pankki 
(2001) Teollisuus- ja palveluyritysten rahoituskysely. (Survey of business sector finances). 
Vuosi 2001. 

Tikkanen E & Vartia P (2000) Taloudellista pääomaa – johdatus kansantalouteen. ISBN 951-628-
278-4. 

Van Ees H & Garretsen H (1994) Liquidity and business investment: Evidence from Dutch panel 
data. Journal of Macroeconomics 16: 613-627. 

Weinstein D & Yafeh Y (1998) On the costs of a bank centered financial system: Evidence from 
the changing main bank relations in Japan. Journal of Finance 53: 635-672. 

Welch I (1997) Why is bank debt senior? A theory of asymmetry and claim priority based on 
influence costs. Review of Financial Studies 10: 1203-1236. 

Wilson PF (1993) The pricing of loans in a bank-borrower relationship. Working paper, Indiana 
University. 

Wood J (1975) Commercial bank loan and investment behavior. John Wiley & Sons, London. 
Wriston W (1986) Risk and other four-letter words. Harper and Row, New York. 
 



2 Sources of the benefits of relationship banking: Evidence 
from small business financing in Finland 

2.1  Introduction 

The innovative resources brought to bear by small businesses are of fundamental value 
for economic growth. Most small firms receive their financing from external sources 
where debt financing plays a major role (Berger & Udell 1998). The proportion of debt 
for firms less than two years of age is 52 percent in the US (Berger & Udell 1998). In 
Finland, the proportion of debt for small businesses is 54 percent (Hyytinen & Pajarinen 
2002). Because the majority of debt financing among small firms is in the form of bank 
loans, characterization of the bank-firm relationship is essential in analyses of small 
business financing. 

There is a large body of literature investigating the bank-firm relationship in small 
business finance. Results of these studies indicate that the relationship has important 
effects on loan decisions. In an optimal bank-firm relationship, both parties – bank and 
firm – receive large economic benefits. Numerous studies support this assertion. A firm 
may benefit from better availability (Cole 1998, Elsas & Krahnen 1998, Angelini, Di 
Salvo & Ferri 1998, Strahan & Weston 1998 Machauer & Weber 2000), cost and terms of 
credit (Boot & Thakor 1994, Berger & Udell 1995, Harhoff & Körting 1998, D’Auria, 
Foglia & Reedtz 1999, Degryse & van Cayseele 2000); support from the bank when the 
firm is under financial distress (Hoshi, Kashyap & Scharfstein 1990, Edwards & Fischer 
1994); lower dependence on trade credit (Petersen & Rajan 1994, 1995); positive 
abnormal stock returns related to the existence of relationship banking (James 1987, 
Lummer & McConnell 1989, James & Wier 1990, Preece & Mullineaux 1996); less 
credit rationing (Petersen & Rajan 1994, Blackwell & Winters 1997, Angelini et al. 1998, 
and Harhoff & Körting 1998); lower collateral requirements (Berger & Udell 1995, 
Harhoff & Körting 1998, Scott & Dunkelberg 1999) and higher probability of protection 
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against the interest rate cycle (Conigliani, Ferri & Generale 1997, Berlin & Mester 1999, 
Ferri & Messori 2000).13  

Recent empirical findings on the strength of the bank-firm relationship show that the 
length of the relationship is negatively related to the cost of credit, which suggests that 
the value of the relationship increases with the duration of the relationship through lower 
loan premiums (Berger & Udell 1995, Blackwell & Winters 1997, Bodenhorn 2003). 
Other studies report that the breadth of the relationship, as a measure of strength, is 
negatively related to the cost of credit (Degryse & Cayseele 2000, Mörttinen 2000, Elsas 
2004). Despite the growing body of relationship banking literature and its effect on loan 
pricing, the existing empirical studies have not yet come to an understanding of the 
precise sources of the value of relationship banking (Boot 2000, Berger & Udell 2002). 

This paper examines the bank-firm relationship by using unique and detailed small 
business credit-file data from a major Finnish bank for the years 1995 to 2001. First, our 
investigation uses the effective interest rate of the loan instead of the nominal interest rate 
spread, which has been the dominant measure for determining the cost of credit in 
previous literature. Our data include not only the nominal interest rate spread but also the 
total loan arrangement fees for the bank. For more realistic and efficient testing, these 
fees should, if possible, always be included when calculating the interest rate of the loan. 
Restrictions on available data usually prevent studies from exploring loan arrangement 
fees. To our knowledge, this is the first study that analyses the characteristics of the bank-
firm relationship by using the effective interest rate of the loan. 

Second, a range of relationship measures is analysed.14 We focus on the variables 
associated with the duration and scope of the bank-firm relationship. In our study, the 
relationship scope covers several relationship-specific characteristics such as the number 
of the bank’s financial services used by the firm, the number of loans and the level of 
commitment between the lender and borrower. 

Third, our data include the bank’s internal risk-rating classes for firms, which is not 
common in relationship banking literature. There are five different rating classes for 
different risk levels and the rating is based on four factors: firm size, profitability, 
leverage and growth. We are able to analyse how borrower risk and relationship 
characteristics are associated. Recent literature has not provided results for such an 
examination thus far. 

Fourth, the level of collateralization is calculated using a continuous measurement. 
Previous studies typically use a dummy variable indicating whether the loan is 
collateralized or not. In our study, we use a variable which indicates the ratio of a firm’s 
pledged collateral to the firm’s total liabilities to the bank at the moment when the credit 
is granted. We suggest two main reasons for the preference of continuous over 
dichotomous measurement concerning the level of collateralization. First, if the variable 
includes more frequent and accurate information on the target of interest, the efficiency of 
the expected estimate should increase. Second, if the parameter estimate of the level of 
(continuous) collateralization is statistically significant, this suggests that a continuous 

                                                           
13 Conigliani, Ferri & Generale (1997) cited in Capra, Fernandes & Ramirez (2001). 
14 However, despite the rich data we do not have information on the number of bank relationships each firm has. 



 40

variable is more valuable than a dichotomous variable.15 Thus, the implication is that not 
only is the existence of collateral affecting the loan rate, but also the level of 
collateralization. By pledging different amounts of collateral, borrowers pay different 
loan rates for the credit they receive. 

This study finds that the strength of the relationship is negatively related to the cost of 
credit. The results show that firms with longer relationships with the bank receive loans 
with lower premiums. Moreover, we find that high-risk firms pay higher interest rates 
than low-risk firms. However, when the relationship matures, price reduction is greater 
for high-risk firms than for low-risk firms. Thus, a long-term relationship is especially 
beneficial to high-risk firms. The results are robust after controlling for collateral-, firm-, 
and loan-specific characteristics. By utilizing the bank’s internal rating for each firm, we 
control for collateral-to-loan coverage and the use of personal guarantees, and use several 
firm-specific control variables such as leverage, age of the firm, total assets, legal form, 
specific industry and five risk classes. In addition, we control for maturity of the loan, 
yearly variations in the interest rate of the loan as well as aggregate economy level. 

The paper is organized as follows. Section 2.2 briefly reviews the essential recent 
literature on relationship banking. Section 2.3 describes the major characteristics of 
Finnish credit markets to provide background for the empirical analysis in this paper. 
Special attention is paid to small business financing. Section 2.4 describes the data, 
Section 2.5 documents the empirical results and the final Section 2.6 concludes. 

2.2  Literature review 

Relationship banking has proved to be a valuable way for small businesses and banks to 
establish more efficient financial contracts with each other. In particular, a strong bank-
firm relationship is able to alleviate problems arising from informational asymmetries, 
i.e. adverse selection and moral hazard (Boot & Thakor 1994, Thakor 1995).16 Increased 
firm-specific information reduces the marginal cost of information as the bank is able to 
use the same information again and again concerning the financial services it offers to the 
firm (Ahtiala 1990). 

In the examination of relationship banking and its effect on the cost of credit, there are 
many studies showing a negative relationship between the strength of the relationship and 
the cost of credit (Petersen & Rajan 1994, Berger & Udell 1995, Blackwell & Winters 
1997, Angelini et al. 1998, D’Auria et al. 1999, Niskanen & Niskanen 1999, Mörttinen 
2000, Bodenhorn 2003). These studies support the idea that the bank is sharing the 
mutual benefits of the relationship with the firm. However, other studies show that the 
strength of the relationship and the cost of credit may be positively related (Caves & 

                                                           
15 We provide empirical evidence of the importance of the level of collateralization in this essay, and also in the 
third essay (see Section 4.5.3, Table 15). 
16 Informational asymmetries arise between lender and borrower because the borrower has more information 
about the project than the lender. In particular, informational asymmetries cause problems of adverse selection 
and moral hazard. Adverse selection prevents the lender from granting credit to borrowers who would be more 
preferable recipients under a situation of symmetric information. In a moral hazard situation, the borrower may 
undertake a riskier project than was agreed to in the contract without carrying the additional risk. 
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Uekusa 1976, Nakatani 1984, Greenbaum, Kanatas & Venezia 1989, Weinstein & Yafeh 
1998). This result typically relates to the hold-up problem, where the bank is using its 
monopoly power over the firm. However, Ongena & Smith (2001) find evidence which 
does not support the theoretical models of the hold-up problem. They find that the firms 
are more likely to leave the bank as the relationship matures. 

Our paper extends the ideas presented in three papers (Petersen & Rajan 1994, Berger 
& Udell 1995, Degryse & van Cayseele 2000) in relation to the cost of credit and bank-
firm relationship characteristics. 

Petersen & Rajan (1994) find that concentrated lending with only one bank lowers the 
cost of credit by 31 basis points compared to multiple lender situations. The length of the 
relationship does not have statistical significance. The study exploits data from the 
National Survey of Small Business Finance (NSSBF) which contains information about 
1389 US firms from 1988 and 1989. Large firms, mature firms and corporations pay 
lower interest rates than other firms. The usage of financial services from the bank does 
not affect the cost of credit. 

Berger & Udell (1995) examine the effect of the bank-firm relationship on the cost of 
credit. They analyse the same data that Petersen & Rajan (1994) study. Berger and Udell 
concentrate only on L/C (lines of credit) types of loans.17 They argue that examining only 
L/C loans, rather than all types of loans, is the better method for observing relationship 
banking characteristics. The data cover 863 L/C contracts. The results show that the 
length of the relationship is negatively related to the cost of credit, especially for larger 
firms. Also, collateral requirements were lower in longer relationships. 

Degryse & van Cayseele (2000) examine a very large dataset with almost 18000 
Belgian small business bank loans. They test whether intertemporal rent-shifting by 
banks is possible. Their results show two main effects of the bank-firm relationship. First, 
there is a positive correlation between relationship duration and loan interest rate. 
Second, the scope of the relationship is negatively related to the interest rate. Moreover, 
they document that relationship scope is a stronger determinant of relationship strength 
than duration, in terms of the cost of credit. 

Our investigation adds two facets to the above studies by using the effective loan rate 
and by examining the correlation between the strength of the relationship and the cost of 
credit with an additional risk-duration interaction term. We present new factors associated 
with relationship scope and the level of commitment. 

The following hypotheses are tested empirically in this paper: 
Duration effect: The duration of the relationship is negatively or positively related to 

the cost of credit. We also test whether and how the interaction between borrower risk 
and relationship duration is associated with the cost of credit. It is assumable that the 
effect of duration of relationship on loan rate differs between high-risk and low-risk 
firms.18 Moreover, since the current literature is virtually silent of this issue, there is a 
need for this type of examination. 

                                                           
17 In L/C the lender promises credit to the borrower with certain terms in the future. 
18 Although there is no theoretical framework for this relationship in the literature to our knowledge, we assume 
that the accumulated ‘soft’ and private firm-specific information has higher value and importance for high-risk 
firms in the long-term. Thus, durable bank-firm relationship should benefit high-risk firms more than low-risk 
firms. 
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Scope effect: The scope of the relationship is negatively related to the cost of credit. 
We use several proxies for relationship scope, as discussed above. 

Understanding the mechanisms of the strength of the bank-firm relationship is 
extremely important in order to find out more about the precise sources of value of the 
relationship. The main findings in the literature support the idea that stronger 
relationships may overcome or at least decrease the problems caused by informational 
asymmetries, such as adverse selection and moral hazard. In short, stronger relationships 
are able to increase the efficiency of small business financing in the banking sector. 

2.3  Financial markets and the role of banks in Finland 

In the following section, we review the general description of financial markets in 
Finland. A more detailed discussion can be found in Tikkanen & Vartia (2000) and 
particularly in Suomen Pankki (2002).19 

Until the 1980s, financial markets in Finland were very regulated and underdeveloped. 
The financial system was characterized by (i) its bank-centered nature, (ii) interest-rate 
regulation on deposits and credit by the Bank of Finland20, (iii) regulation of foreign 
exchange, (iv) excess demand for credit21 and (v) regulation of the interest rate on loans 
to banks from the Bank of Finland22. 

Financial market liberalization in Finland began gradually in the 1980s and continued 
rapidly in the 1990s. Considering the positive aspects of the consequences of financial 
market liberalization, there has been the realization that closer screening and monitoring 
of borrowers by banks are necessary. Also, the deep recession and bank crisis in the 
period between 1990 and 1995 increased the need for more careful lending activities in 
Finland, especially within the banking sector. 

The methods to measure investment- and firm-specific risks in bank-firm relationships 
are a focus of great attention in banking today. Risk management has become vital for 
both banks and financial intermediaries. Information processing is the key element of risk 
management with respect to lending between banks and firms, particularly in opaque 
small business finance. The more public and, especially, private firm-specific information 
the bank receives from the borrower, the more accurately the bank is able to determine 
the risk level of the firm and its investment projects. This is related to the better terms and 
access to credit available under relationship banking. Much empirical evidence supports 
this.23 

Thus, we can say that after the liberalization of financial markets, the motivation for 
establishing a bank-firm relationship was no longer the availability of credit but the price 
                                                           
19 For a review in English, see Bank of Finland (1996).  
20 The central bank, the Bank of Finland, was regulating financial markets vigorously by controlling the upper 
limit of interest rates on loans. The average loan interest rate between the Bank of Finland and commercial 
banks was also regulated. 
21 Because of the regulation, interest rates were low in relation to the inflation rate. The real interest rate was 
even negative at the time, which caused excess demand for credit and credit rationing. 
22 The profitability and volume of lending were easily regulated through the costs of central bank loans, which 
were determined by the Bank of Finland. 
23 We refer to the literature review in the Section 2.2. 
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and terms of the contract for each borrower firm. This highlights again the importance of 
relationship banking. 

Banks constitute the primary source of external finance for over 60% of Finnish small 
firms.24 Trade credit companies are the primary source for about 20% of service firms 
and 10% of industrial firms. The major financial intermediary Finnvera plc, a 
governmental institution, has a 10% share as a primary source of external finance for 
small firms. For 15% of larger firms, i.e. those with more than 250 employees, either 
equity finance or internal borrowing is the primary source (Teollisuuden ja Työnantajain 
Keskusliitto, Kauppa- ja teollisuusministeriö & Suomen Pankki, 2001). Three major 
commercial banks account for most of the activity in the Finnish banking sector, with a 
combined market share of 84% in 2001 (Suomen Pankki, 2002). 

These facts attest to the concentrated structure of Finnish financial markets and the 
importance of bank lending in small business finance in Finland. Banks are very 
important for fulfilling the financial needs of small firms. Thus, there is an obvious need 
to understand the mechanisms behind bank lending behavior in small business financing 
in Finland. 

2.4  Data 

The original data covered all corporate loans originating from a local corporate division 
of a major Finnish bank from 1995 to 2001.25 The data should represent well the banking 
environment in Finland, since the sample is gathered from a full long-term credit decision 
period from a large bank. Data from 1995-1999 were collected in 2000, and those from 
the two-year period 2000-2001 were collected in 2002. Each credit file includes detailed 
information on the credit contract between the borrower firm and the bank, covering 
relationship-, collateral-, firm- and loan-specific characteristics. The whole sample 
consisted of 1436 loan decisions for 936 small firms.26 We included only limited liability 
companies or partnerships in the analysis by excluding 112 non-profit organizations with 
125 loans. After that we excluded 108 loans that provided no information on the interest 
rate.27 Information for effective loan rate calculations was missing for 14 loans. Thus, our 
final sample consists of 1189 loans for 768 firms.28 Over 100 variables were gathered 
from 1436 credit files from 1995 to 2001. 

The explanatory variables are divided into four categories. The endogenous variable is 
the effective interest rate of the loan, i.e. the interest rate spread that includes the total 
amount of loan arrangement fees for the bank. The effective loan rate is the actual and 
                                                           
24 Small firms with fewer than 250 employees. 
25 As a condition of being given access to the loan files of this bank, we have promised confidentiality to the 
bank and the customers regarding identity and location. 
26 All the firms are small businesses with fewer than 30 employees, except one with 160 employees (descriptive 
statistics, not an explicit restriction). 
27 These include 55 loans with fixed rates and 53 lacking loan rate information. 
28 The number of observations in our regression models drops dramatically mainly because of the lack of firm-
specific information from financial statements. Thus, the reduced sample size is due to missing data. 
Regressions (1)-(4) include 279 observations and regression (5), a stripped-down model used to check 
reliability, includes 625 observations. 
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true price of the loan that the lender and the borrower have negotiated in the contracting 
process.29  

Table 1. Definition of variables. 

Variable Definition 
Effective Rate Negotiated marginal interest rate, which is adjusted to include the total loan arrangement 

fees and provisions for the lender by calculating the effective interest rate of the loan.30 
Duration Length of the relationship between bank and firm (measured in years). 
Financial Services Number of the subject bank’s financial services used by the firm. 
Loans Number of currently performing loans from the subject bank. 
Multiple Dummy variable indicating (=1) whether the firm owner has multiple client-bank 

relationships with the subject bank or not (=0). Client-bank relationships can include 
either firms or individuals. 

Commitment Ratio of firm’s total liabilities to the subject bank per total assets of the firm.31 (=total 
liabilities/total assets) 

Collateralization Coverage of pledged total collateral over the total liabilities of the firm to the subject 
bank after the current loan (measured in percent).  
[=(total collateral/liabilities)*100]. 

Personal Guarantee Dummy variable indicating (=1) whether the loan is personally guaranteed or not (=0). 
Non-bank 
Guarantee 

Dummy variable indicating (=1) whether the loan is guaranteed by a Finnish non-bank 
financial institution or not (=0). 

Leverage Debt per assets of the firm. (=debt/assets) 
Firm Age Age of the firm (measured in years). 
Total Assets Total assets of the firm. 
Legal Form A dummy variable indicating (=1) whether the legal form of the firm is 

partnership/proprietorship. Otherwise limited liability (=0). 
R1-R5 Bank’s internal risk-rating classification. (lowest risk = R1).32 
Industry Ten industry dummies. 
Maturity Maturity of the loan (measured in years). 
Loan Size Amount of the loan (in thousand FIM). 
Year-dummies A dummy variable for each year in the data. 
Term Spread The difference between the yield on a five-year government bond and a three month 

Finnish Treasury bill. 

Our primary interest lies with relationship variables that should capture effects related to 
the strength of the bank-loan relationship. The duration of this relationship has been one 
of the basic measures of relationship strength over the years in the relationship banking 
literature, but unfortunately it does not disclose enough about the intensity of the 
relationship. This is why we include various measures for relationship scope. Collateral-, 

                                                           
29 There is no mandatory obligation for the bank to disclose the effective interest rate of the loan for firms in the 
loan contract. The equation we use for calculating the effective rate is presented in Appendix I, according to 
European Union directive 87/102/EEC. 
30 See Appendix I for the equation used to calculate the effective interest rate. 
31 The liabilities of the firm to the subject bank equal the sum of all performing loans and bank guarantees. 
32 Financial risk classes are internally rated by the subject lender. 
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firm- and loan-specific factors are control variables in the analysis. In addition, an 
aggregate economy variable, term spread, is also included in the analysis. We are aware 
of the possible endogeneity of non-rate terms in the case of simultaneous determination 
in the type of models that we use in our econometric specifications. Generally, the 
estimated OLS parameter values may not be consistent if endogeneity is suspected. In our 
model this problem may exist in Collateralization and Loan Size, specifically. However, 
we assume that, according to the discussions and the credit process in this specific bank, 
the loan rate is determined after other variables values are set. Thus, the bank negotiates 
with its clients about the size of the loan and the level and quality of collateral before 
making a decision on the loan rate. The following explanatory variables are used in the 
analysis and are defined as follows. 

Relationship variables. This study uses the length of the relationship in years to 
analyse relationship duration (Duration). The other relationship variables deal with 
relationship scope. These factors represent different aspects of the breadth of the 
relationship. We use the following variables: number of financial services used (Financial 
Services), number of performing loans (Loans), group of firms under the same ownership 
(Multiple) and level of commitment (Commitment). All of these variables indicate the 
nature of the relationship between the borrowing firm and the lender bank. 

Financial Services include the total number of the subject bank’s financial services 
that the firm is currently using. Multiple indicates whether the firm belongs to a so-called 
firm group. It simply indicates if there is more than one ongoing relationship (either firm 
or family member) under the same ownership with this bank. For instance, such a case 
occurs when one person owns two firms, both of which have relationships with the bank. 
Another example would be a married couple who governs two or more firms either 
mutually or individually. 

Commitment is the ratio denoting a firm’s total liabilities (to this bank) after the 
current loan decision per total assets of the firm. The more debt the bank has issued to the 
firm, the bigger share of the firm’s total assets the bank holds.33 A higher Commitment 
indicates closer ties between the bank and the firm and a stronger relationship.  

Collateral variables. Collateral effects are proxied by two main control variables, the 
value of a firm’s total collateral over total liabilities to the bank (Collateralization) and 
the use of a personal guarantee (Personal Guarantee). Collateralization is a continuous 
variable showing how much of the firm’s liabilities to the bank after the current loan is 
covered by the pledged level of total collateral.34 Personal Guarantee indicates whether or 
not the loan is personally guaranteed.35 We also control whether the loan is guaranteed by 
the major non-bank financial institution (Non-bank Guarantee), or not. This particular 
non-bank is owned by the Finnish government. This non-bank often works closely with 
banks by giving external guarantees to loans. Typically, banks require this type of 
guarantee for loans which are requested by start-ups or high-risk firms. 

                                                           
33 The firm’s liabilities to the subject bank include all performing loans as well as bank guarantees to the firm. 
34 Our data include 55 observations (4.6%) of Collateralization that exceed the value of two (over-
collateralized). We have set these values equal to two for simplicity. We assume that the bank is indifferent to 
the extent over-collateralization when it is greater than two. 
35 Typically, the person who gives a personal guarantee in our data is the firm owner, though we do not have 
detailed loan-specific information at hand. 
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Table 2. Summary statistics. Whole sample, period 1995-2001. 

Variables Unit Obs. Mean Std 
Effective Rate % 1189 3.660 4.184 
Duration Years 1059 9.080 8.740 
Financial Services Quantity 918 9.922 9.238 
Loans Quantity 954 1.143 1.324 
Multiple 0,1 701 0.585 0.493 
Log (Commitment) Log Ratio 501 -2.881 5.092 
Collateralization % 1143 103.479 36.300 
Personal Guarantee 0,1 1186 0.290 0.454 
Non-bank Guarantee 0,1 1160 0.077 0.266 
Leverage Ratio 535 0.972 1.423 
Firm Age Years 825 9.045 8.673 
Log (Total Assets) Log Ratio 540 6.969 1.756 
Legal Form 0,1 1189 0.461 0.499 
R1 0,1 1189 0.045 0.206 
R2 0,1 1189 0.063 0.243 
R3 0,1 1189 0.093 0.291 
R4 0,1 1189 0.051 0.221 
R5 0,1 1189 0.026 0.159 
Maturity Years 1189 4.663 3.748 
Log (Loan Size) Log Ratio 1189 5.217 1.307 
Term Spread % 761 0.851 0.725 
Industry:     

Agriculture 0,1 1189 0.112 0.108 
Industrial 0,1 1189 0.071 0.256 
Electronics 0,1 1189 0.006 0.077 
Construction 0,1 1189 0.169 0.375 
Wholesale, retail 0,1 1189 0.155 0.362 
Hotel & restaurants 0,1 1189 0.056 0.231 
Transportation 0,1 1189 0.044 0.205 
Financing 0,1 1189 0.015 0.122 
Real estate 0,1 1189 0.170 0.376 
Other services36 0,1 1189 0.073 0.261 

Firm-specific variables. There are five firm-specific control variables that are associated 
with the following sectors of firm performance: the leverage of the firm (Leverage), the 
age of the firm (Firm Age), the size of the firm (Firm Size), the legal form of the firm 
(Legal Form) and the internal risk rating of the firm (R1-R5). The five risk classes are 
internally determined by the bank and we use dummy variables to analyse the effect of 
each risk class on the effective loan rate. R1 denotes the lowest risk level for a firm and 
R5 denotes the highest risk level. 

                                                           
36 Other services include public governance, education, health and public services. 
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Table 3. Summary statistics. Subsample, period 1995-2001. 

Variables Unit Obs. Mean Std 
Effective Rate % 279 3.078 2.136 
Duration Years 279 8.663 6.748 
Financial Services Quantity 279 10.168 9.001 
Loans Quantity 279 1.280 1.422 
Multiple 0,1 279 0.642 0.480 
Log (Commitment) Log Ratio 279 -2.240 4.323 
Collateralization % 279 100.736 30.621 
Personal Guarantee 0,1 279 0.297 0.458 
Non-bank Guarantee 0,1 279 0.125 0.332 
Leverage Ratio 279 0.929 0.678 
Firm Age Years 279 11.082 8.991 
Log (Total Assets) Log Ratio 279 7.031 1.498 
Legal Form 0,1 279 0.240 0.428 
R1 0,1 279 0.090 0.286 
R2 0,1 279 0.090 0.286 
R3 0,1 279 0.208 0.407 
R4 0,1 279 0.104 0.306 
R5 0,1 279 0.054 0.226 
Maturity Years 279 4.569 3.422 
Log (Loan Size) Log Ratio 279 5.495 1.184 
Term Spread % 279 1.026 0.807 
Industry:     

Agriculture 0,1 279 0.012 0.103 
Industrial 0,1 279 0.125 0.332 
Electronics 0,1 279 0.007 0.085 
Construction 0,1 279 0.208 0.407 
Wholesale, retail 0,1 279 0.229 0.421 
Hotel & restaurants 0,1 279 0.047 0.211 
Transportation 0,1 279 0.086 0.281 
Financing 0,1 279 0.011 0.103 
Real estate 0,1 279 0.211 0.409 
Other services37 0,1 279 0.061 0.240 

Loan-specific variables. Maturity of the loan (Maturity), year dummies (Year-dummies) 
and term spread (Term Spread) are used as loan-specific control variables. For each year, 
there is a dummy variable indicating the year when the loan was granted. We use Term 
Spread to control for variation in the aggregate economy interest rate. This variable 
represents the difference between interest rates on a 5-year bond and a 3-month Treasury 
bill. The Loan Size variable indicates the size of the loan. 

The subsequent analysis of the sample is conducted by emphasizing relationship 
characteristics, i.e. duration and scope. Table 1 contains complete variable definitions and 
information on the construction of the variables. 
                                                           
37 Other services include public governance, education, health and public services. 
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The summary statistics in Table 2 indicate that average relationship duration is 
approximately 9 years and the average number of the bank’s financial services used by 
firms is about 11. The mean of Loans is 1.143, which means that a normal quantity of 
loans is between one and two. Over 50 percent of firms or firm owners have multiple 
client relationships with the subject bank, i.e. Multiple has the value of 0.585. Personal 
Guarantee has been used in 29% of the loans and the non-bank’s guarantee exists in 7.7% 
of the loans. The level of Collateralization is about 103%, which means that, on average, 
loans are fully covered. Still, 29% of loans are only partially secured. Firms are relatively 
highly leveraged, since the debt-to-assets ratio is over 97%. Average age of the firm is 9 
years. 46% of firms are limited liability companies and the rest are either partnerships or 
proprietorships. Summary statistics for the subsample of 279 firms is presented in Table 
3. To point out a few differences, Effective Rate is smaller in the subsample than in the 
whole sample. Also, the number of available observations of the existence of the risk 
classes is higher in the subsample than in the entire data sample. We note the increased 
frequency of observations of the lowest risk class in the subsample compared to the data 
as a whole. However, according to the robustness check we find no existence of sample 
selection bias between whole-sample and subsample estimates. 

2.5  Results 

The estimation results for the relationship characteristics are presented in Table 4. We test 
five different pooled cross-sectional regressions where every loan is treated 
independently using OLS assumptions.38 The first four regressions are subsample 
examinations for the 279 observations available for the reported variables. The fifth 
regression is the robustness check, which tests the stripped-down model with 625 
observations by using only variables necessary for the analysis. We drop most of the 
firm-specific variables which are the cause of the large number of missing observations in 
the first four regressions. 

Our main emphasis in characterizing the strength of the bank-firm relationship relies 
on six variables, relationship duration (Duration), the number of the bank’s financial 
services used by a firm (Financial Services), the number of loans (Loans), existence of 
multiple client relationships (Multiple) and the level of commitment (Commitment). We 
control these bank-firm relationship variables for collateral, firm and loan 
characteristics.39 

In Table 4, we find that relationship duration is negatively and significantly related to 
the loan premium. The parameter value of Log (Duration) is –0.120 (in the first 
regression) which indicates that for every one percent increase in (the logarithm of) the 
length of the relationship, the effective loan rate decreases by 12 basis points. Whether 
the magnitude of Log (Duration) is economically significant or not, we calculate that its 
coefficient of –0.120 suggests that a firm with an additional 10 years in a relationship 
                                                           
38 We also conducted an analysis by using fixed and random intercept panel models for individual firm-specific 
effects. However, because the majority of the firms in our data have only one loan, these models were not 
usable. 
39 Parameter values for year dummies and industries are also controlled for but not reported. 
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with the bank benefits by an expected 29 basis point decrease in the effective rate on its 
bank loan.40 This result is supported by Berger & Udell (1995), where a similar effect for 
a 10-year increase in relationship duration lowers the cost of credit by 48 basis points. 
Empirical studies by Blackwell & Winters (1997), D’Auria, Foglia & Reedtz (1999) and 
Bodenhorn (2003) and the theoretical models of Petersen & Rajan (1995) and Boot & 
Thakor (1994) also support our finding that relationship duration and cost of credit are 
negatively related. Also, our result confirms the suggestion of Petersen & Rajan (1995) 
that in more concentrated markets (e.g. in Finland), banking relationships should have 
more benefits to the lender and borrower than in market-based markets. In Petersen & 
Rajan (1994), the effect of the duration of relationship on loan rate was not significant. 

As for characteristics of the scope of the relationship, the results show that only Loans 
is associated with the cost of credit. The parameter value for Loans, 0.039 (significant at 
the 5% level), implies that the more performing loans a firm currently has from the bank, 
the higher the interest rate of the loan. Our interpretation is that firms with several 
simultaneous loans are riskier than firms with fewer loans.41 

For relationship characteristics as a whole, we document that relationship duration is 
the single most important factor of relationship strength in explaining variations in the 
effective interest rate. We have measured the value of the relationship by analysing how 
different relationship characteristics are related to the cost of credit. However, Table 4 
shows that Financial Services, Multiple and Commitment are not associated with the cost 
of credit. 

                                                           
40 The expected decrease in the effective loan rate is calculated as –0.120 * (ln 11-ln 1). We consider the case of 
an 11-year versus a 1-year relationship with the bank and its effect on loan pricing.  
41 This interpretation is confirmed by a probit-model estimation, which shows that riskier firms are more likely 
to be related to higher number of performing loans (Loans). The estimates are not reported. 
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In Table 4, we control for collateral, firm and loan characteristics simultaneously with the 
effects of relationship characteristics. For collateral characteristics we use the level of 
collateralization (Collateralization) and the use of personal guarantees (Personal 
Guarantees). Our measure of Collateralization indicates the coverage of a firm’s total 
pledged collateral to a firm’s total liabilities to the bank. The parameter value for 
Collateralization indicates that a higher level of pledged collateral reduces the loan rate. 
Thus, compared to earlier studies that use a dichotomous form of collateral (Berger & 
Udell 1995, Harhoff & Körting 1998, Degryse & van Cayseele 2000) our results show 
that not only is the incidence of collateral important in loan pricing, but also the level of 
collateralization. Personal Guarantees indicates whether the loan includes a personal 
guarantee or not. We find that Personal Guarantee has statistically significant parameter 
values between 0.174 and 0.235. The implication is that loans with personal guarantees 
carry higher interest rates. Our interpretation for this is that the use of personal guarantees 
is related to higher borrower-specific risk.42  

For firm characteristics we find that the Leverage is negatively, Firm Age positively, 
Total Assets negatively and Legal Form slightly positively related to the cost of credit. 
However, none of the parameter values for these variables is statistically significant. 
Since our proxies (leverage, age and size) for the traditional firm risk may be 
insignificant due to a possible correlation with the internal bank risk variables, we 
examine the model without the internal risk rating factors. However, the results do not 
indicate statistically significant parameter values for Leverage, Firm Age or Total Assets. 
We do find that high-risk firms tend to have a higher cost of credit than low-risk firms 
(see Table 4). In particular, R5 has a positive and slightly statistically significant 
parameter value of 0.203 in the first regression and 0.201 in the second regression. Firms 
in the highest risk class pay, on average, over 20 basis points more in interest rates than 
firms rated in the lowest risk class. Finally, loan characteristics in the first regression 
show that Maturity and Loan Size are negatively and significantly related to the effective 
rate, with the parameter values of –0.038 and –0.204, respectively. Thus, longer maturity 
and larger loans are related to lower interest rates. 

In order to control for the robustness of the model, we conduct a separate estimation in 
the second regression in Table 4.43 This regression includes the variable Term Spread, 
which indicates the change in interest rates in the aggregate economy. It is measured by 
the difference between the yield on five-year government bonds and three-month 
Treasury bills.44 The results reported in the first regression are robust after controlling for 
Term Spread in the second regression. 

We conduct an analysis of relationship characteristics, borrower risk and cost effects in 
the regression in column (3) of Table 4. We test whether the high-risk firms (R3-5) are 
related to more variation in interest rates than low-risk firms (R1-2).45 The results show 
that high-risk firms consistently pay higher rents than low-risk firms. 
                                                           
42 This interpretation is supported by an additional probit regression in which we find that high-risk firms are 
more likely to be required to give a personal guarantee than low-risk firms. The regression is not reported. 
43 We also test for homoscedasticity (White-corrected p-values) and normality (Kolmogorov-Smirnov, QQ-plot) 
for the error term without finding any serious problems.  
44 Instead of using corporate bonds (which are not available), we use government bonds. 
45 We assume that the difference between the first- and second-lowest risk classes is smaller than the difference 
between the second- and third-lowest risk classes. 
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In addition, in the fourth regression in Table 4, we test whether the essential 
relationship characteristic, Log (Duration), is associated with borrower risk. We add an 
interaction term, R3-5 * Log (Duration), into the fourth regression and find that as the 
relationship matures, the loan rate for high-risk firms decreases. This indicates that a 
longer relationship is especially beneficial for high-risk firms in terms of the cost of 
credit.46 Moreover, the parameter value is statistically significant at the 5% level. For 
low-risk firms, the effective interest rate also decreases as the relationship matures, but 
the effect is smaller than for high-risk firms. Moreover, we examine an additional test 
whether the youngest high-risk firms (less than two years of age) benefit from 
establishing long-term relationship with the bank. The findings also support this approach 
with a consistent (negative) parameter sign, although without a statistical significance. 
Our results shed interesting light on the importance of the riskiness of the borrower when 
the bank-firm relationship matures. It seems that when a long-term relationship is 
established, mutual trust is developed which is indicated by the significantly decreasing 
slope of Log (Duration) for both borrower types, which is even more pronounced for 
high-risk firms. The implication is that a long-term relationship with the bank is desirable 
for small businesses. Although high-risk firms have to pay higher rents than low-risk 
firms in the beginning of the relationship, the loan rate decreases more for high-risk firms 
than low-risk firms as the relationship matures. 

To confirm that the regression results (1)-(4) are not the result of sample selection 
bias, we examine a stripped-down regression model with 625 observations in regression 
(5) of Table 4. As two firm-specific variables, Log (Leverage) and Log (Total Assets), are 
the main reason for the lack of observations in the first four regressions, we drop those 
variables in order to increase the number of observations in the fifth regression. Also, 
Non-bank Guarantee is left out as having no significance in previous regressions. In 
addition, none of the (dropped) firm-specific variables is significant in the subsample 
regressions, which increases the reliability of our robustness check. We do not find that 
our results are affected by sample selection bias. Moreover, we test the robustness of the 
previous regressions by running a model with exactly the same data matrix used in the 
first four regressions in Table 4, but with a reduced variable set. The results remain 
consistent.47 

2.6  Conclusions 

This study analyses two dimensions of relationship banking: duration and scope of the 
relationship. In our empirical study, we analyse unique, small business credit-file data 
that was hand-collected by one of the major Finnish banks. The data cover the seven-year 
period from 1995 to 2001. Earlier studies have examined these two relationship 
characteristics in detail. Relationship duration, in particular, has been one of the major 
dimensions of relationship lending over the past ten years. According to previous studies, 
                                                           
46 Also, we conduct a similar estimation for the interaction term R3-5 * Log (Financial Services). The sign is 
consistent (negative) to the interaction of firm risk and duration of relationship, but without a statistical 
significance.  
47 The results are not reported. 
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relationship duration has turned out to be a reasonable basic measure for the strength of 
the bank-firm relationship, but it does not disclose anything about the intensity of the 
relationship. Thus, the major emphasis in recent studies has been on finding the specific 
sources of the value of relationship banking. That challenge still exists, though several 
studies have already contributed a deeper understanding of relationship banking to the 
literature. Many empirical findings support the theoretical approach that a longer and 
broader relationship between a bank and a firm is desirable to both parties in terms of 
economic benefits. Other studies have shown that the relationship may also bring about 
costs for both parties. These ambivalent results exist in both theoretical and empirical 
research thus far. 

This study analyses the duration and the scope of the bank-firm relationship. We find 
that longer relationships seem to be associated with stronger bank-firm relationships 
through lower loan rates. These findings imply that the benefits of relationship banking in 
our data are strongly related to the duration of the relationship. According to our 
additional tests, we find that high-risk firms, in particular, benefit from establishing long 
relationships with the bank in terms of loan pricing. Although high-risk firms, on average, 
seem to pay higher interest rates than low-risk firms, the interest rate for high-risk firms 
decreases more than for low-risk firms as the relationship matures. 

Also, we contribute to the current literature by conducting an empirical investigation 
in which we analyse the effective interest rate of the loan. Our data include detailed 
information on loan-specific loan arrangement fees for the bank. In general, for more 
realistic and useful research results, the arrangement fees should always be calculated as 
part of the nominal interest rate spread if possible. To the author’s knowledge, this is the 
first study that is able to analyse bank-firm relationship effects by taking the effective 
interest rate of the loan into account. 

We control the bank-firm relationship measures for collateral, firm, and loan 
characteristics. We find that the requirement of a personal guarantee is related to a higher 
interest rate and that riskier firms are more likely to give personal guarantees. Our firm-
specific control variables include a range of risk measures such as the degree of leverage, 
firm size and the bank’s internally determined risk-rating class. For loan-specific 
controls, loans with longer maturity and larger size seem to be related to significantly 
lower interest rates. 

This study sheds light on some specific factors associated with relationship duration, 
scope and borrower quality that have not yet been analysed. The overall implication of 
our results is that a long bank-firm relationship is valuable and desirable to small 
businesses. We leave further consideration of these results and discovering additional 
innovative methods of conducting relationship banking research into small business 
finance for future research. 
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 Appendix I 

Equation for the calculation of the effective interest rate 
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AK = amount of the loan K (after fees charged) 

A´
K´ = amount of the payment K´ 

m = number of the last payment 

tK´ = time period between the payment n:o 1 and payments n:o 2  m 

i = effective interest rate 

 



 Appendix II 

Table 1. Review of recent studies of the effect of relationship banking on the cost of credit. 

Author(s) Methodology Results 
Greenbaum, 
Kanatas & Venezia 
(1989) 

Theoretical model of loan 
pricing. 

Loan rates in relationship lending higher than 
competitors’. 

Boot & Thakor 
(1994) 

Theoretical. Dynamic setting of 
bank-firm relationship. 

In the beginning, borrower pays higher loan rates, but 
as the relationship matures, the loan rates decrease. 
Dependent on the first successful loan contract. 

Petersen & Rajan 
(1994) 

Empirical. Data: NSSBF, 3404 
US firms, year 1987. 

Longer relationship has no significant effect on the 
cost of credit. Availability of credit negatively related 
to multiple lenders. Concentrated lending lowers the 
loan rate.  

Berger & Udell 
(1995) 

Empirical. Data: from NSSBF, 
3400 US firms, 1988-1989. 

Longer relationship related to lower loan rate. 

Blackwell & 
Winters (1997) 

Empirical. Data: Bank records, 
174 active lines of credit, year 
1988. 

Concentrated borrowing lowers the cost of credit. 
Positively related monitoring and loan rate. Longer 
relationships involve less monitoring and lower loan 
rates. 

Angelini, Di Salvo 
& Ferri (1998)  

Empirical. Data: Italian banks, 
1858 small firms. 

Cost of credit higher with non-members of co-
operative banks. No cost effect, but better availability 
of credit to members of co-operative banks. 

Harhoff & Körting 
(1998) 

Empirical. Data: German bank, 
1399 small firms, year 1997. 

Duration of relationship not correlated with the cost of 
credit, but mutual trust lowers the cost of credit. 
Longer relationship negatively related to collateral 
requirements. 

Niskanen & 
Niskanen (1998) 

Empirical. Data: Survey of 526 
Finnish small firms, 1994-1997.  

The existence of a bank relationship lowers the loan 
rate only with small firms, but increases the loan rate 
in full data estimations. 

Weinstein & Yafeh 
(1998) 

Empirical. Data: Japanese banks, 
686 firms, 1977-1986. 

Close relationship with the bank increases the loan 
rate, but also the availability of credit. 
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Author(s) Methodology Results 
D’Auria, Foglia & 
Reedtz (1999) 

Empirical. Data: Italian banks, 
3000 Italian firms, 1987-1994. 

In the bank-firm relationship, the main bank provides 
lower loan rates than other banks. Some competition 
may help to reinforce the commitment between the 
borrower and lender. Concentrated lending more 
important than the length of relationship. 

Mörttinen (2000) Empirical. Data: Finnish Savings 
Bank, 159 individual loans, 
1987-1991. 

Customers with deposits benefit through lower cost of 
credit (scope effect). Collateral quality is positively 
associated with customer quality. 

Degryse & van 
Cayseele (2000) 

Empirical. Data: A large Belgian 
bank, 18000 small business 
loans, year 1997. 

Longer relationship positively associated with the cost 
of credit, but negatively with the scope of relationship 
(dominating). Longer relationship increases and wider 
scope of relationship decreases the incidence of 
pledging collateral. 

Petersen & Rajan 
(2002) 

Empirical. Data: from NSSBF, 
full data nearly 10000 US firms, 
year 1993. 

Distance between lender and borrower does not 
explain the increase of impersonal communicating 
ways. Instead, impersonal communication is explained 
by bank’s improved information processing and 
information productivity. 

Bodenhorn (2003) Empirical. Data: Black River 
Bank of Watertown New York, 
2674 firms, year 1855. 

Longer relationships negatively related to the cost of 
credit and the use of personal guarantees. Re-
negotiations more likely under credit crunch in 
established long-term relationships. 

Elsas (2004) Empirical. Data: Five major 
universal German banks, 200 
firms, 1992-1996. 

Duration of relationship is not related to ‘housebank’ 
status. However, ‘housebank’ status is positively 
related to bank’s share of borrower debt and negatively 
related to the number of bank relationships. 

Degryse & Ongena 
(2005) 

Empirical. Data: A large Belgian 
bank, over 15000 small business 
loans, 1997. 

Evidence of spatial price discrimination caused by 
transportation costs. Loan rates and distance between 
the firm and the lending bank are negatively related. 
Loan rates increase with the distance between the firm 
and competing banks. 

 



3 Collateral, borrower risk and relationship banking: New 
empirical evidence from unique Finnish credit-files 

3.1  Introduction 

Despite intensive research on collateral use in small business loans, the theoretical and 
empirical results are ambiguous. The implications of this ambiguity indicate that we need 
to find precise mechanisms of the characteristics that are related to the theoretical and 
empirical foundations of this issue. As a review of the past literature shows, one of the 
main forces for driving results in two major categories seems to be related to the 
differences that are emerging from conventional banking community wisdom versus 
mixed empirical and theoretical findings. The key element that triggers the separation is 
the approach towards collateral requirements and borrower risk. Conventional banking 
community wisdom suggests that higher borrower risk should indicate higher collateral 
requirements in the credit contract. However, current knowledge supports both ends. 
Theoretical and empirical studies show that collateral and borrower risk can be either 
positively (Orgler 1970, Leeth & Scott 1989, Berger & Udell 1990, Boot, Thakor & Udell 
1991, Welch 1997, Longhofer & Santos 2000, Inderst & Müller 2004) or negatively 
(Bester 1985, Chan & Thakor 1987, Chan & Kanatas 1985, Besanko & Thakor 1987, 
Machauer & Weber 1998, Capra, Fernandez & Ramirez 2001) related. In our literature 
review, we conclude with one important explanation for this controversy. Our suggestion 
is that when moral hazard is dominant, we should expect positively related borrower risk 
and collateral and under adverse selection this relationship can be reversed. 

So far most of the collateral studies dealing with small business finance are focused on 
the borrower risk and the collateral level. In this paper, using detailed credit-file data 
from one of the major banks in Finnish credit markets, two research problems are 
addressed.48 First, is there a domination of moral hazard or adverse selection present in 
the bank-firm relationship concerning collateral requirements in our Finnish data? In 

                                                           
48 As a condition of being given access to the loan files of this bank, we have promised confidentiality to the 
bank and the customers regarding identity and location. 
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another words, we try to find whether the riskiness of the firm and collateral requirements 
are positively or negatively related. A positive relationship implies the existence of moral 
hazard and a negative relationship adverse selection. In moral hazard the firm undertakes 
a riskier project than was contracted with the lender bank, which causes the lender to 
require ex ante more collateral from the borrower firm. Thus, the ex post actions of the 
borrower are ex ante unobservable to the lender. In the adverse selection condition, the 
bank is not able to identify borrower quality, which leads the borrower, which leads the 
high-quality borrower to be willing to signal its true quality to the lender by pledging 
more assets as collateral.49 

Second, how does the strength of the relationship affect the pledged collateral level? 
We proxy the strength of the relationship by the number of financial services that a firm 
holds in the bank. Scope of relationship measures have also been used in Degryse & van 
Cayseele (2000) and Mörttinen (2000).50 In addition, we use the duration of the 
relationship as another proxy for the strength of the relationship. Several bank-firm 
relationship studies document that duration and/or scope of relationship are important 
factors defining the strength of relationship (Berger & Udell 1995, Petersen & Rajan 
1995, Blackwell & Winters 1997, Harhoff & Körting 1998, Scott & Dunkelberg 2003). 
However, there are fewer studies discussing the association between the strength of the 
relationship and collateral requirements. 

The theoretical framework for our first research problem relates closely to the studies 
by Boot, Thakor & Udell (1991) and Chan & Thakor (1987). Both studies conclude that 
the signaling effect may dominate under adverse selection, i.e. low-risk borrowers put up 
more collateral than high-risk borrowers. In addition, Boot et al. (1991) show that under 
moral hazard the borrower risk and collateral are positively related, but when considering 
both moral hazard and adverse selection, this relationship can be either negative or 
positive. Moreover, Chan & Thakor (1987) derive a model, in which borrower risk and 
collateral requirements are negatively related under moral hazard and adverse selection. 
These results imply that the research question is rather empirical than theoretical. Other 
importantly related theoretical studies are found in Bester (1985), Chan and Kanatas 
(1985) and Besanko & Thakor (1987), which support the signaling effect under adverse 
selection, i.e. negatively related borrower risk and collateral. 

The second research problem contributes to the recent work of Elsas & Krahnen 
(2002), which covers the use of collateral in relationship lending. They find that there is 
no relationship between collateral requirements and borrower risk. However, in a close 
bank-firm relationship, i.e. ‘housebank,’ the collateral requirements are higher. They 
explain this result by the bank’s strategic choice for strengthening future renegotiations 
with the borrower. In that sense, the probability of a lock-in borrower in ‘housebank’ 
relationships increases. Our paper analyses how the strength of bank-firm relationships is 
related to collateral requirements. In this approach the collateral requirements are 

                                                           
49 We refer to signaling effect also when a high-quality borrower accepts higher collateral requirements by the 
bank. 
50 Degryse & van Cayseele (2000) use information-sensitive services, which they find negatively related with 
the interest rate of the loan. Mörttinen (2000) documents that the amount of borrower deposits and cost of credit 
are negatively related. 



 63

analysed with different relationship intensities between bank and firm than in Elsas & 
Krahnen (2002). 

Our paper contributes to the current literature in two ways; 

− by using unique detailed credit-file information, we are able to test how the borrower 
risk defined by the bank’s internal rating is directly related to the continuous variable 
of the level of collateralization (earlier studies mostly use a dichotomy variable values, 
except Machauer & Weber 1998 and Elsas & Krahnen 2002), and 

− how the bank-firm relationship factors are related to the collateralization by using a 
measure of the number of financial bank services of the firm, as a proxy for the scope  
and strength of relationship, and the duration of relationship, as a proxy for the 
strength of relationship. 

The empirical results of this paper can be summarized as follows. We find the 
relationship between the borrower risk and collateral requirements are consistent with the 
signaling effect. The results show that low-risk firms pledge more collateral than high-
risk firms. We test the results with both full data and four subsamples. The subsamples 
are separated by the collateralization level and the legal form of the firm. The former 
contains fully secured loans and partially secured loans and the latter includes two 
different firm types; limited liabilities and partnerships. The results remain robust after 
estimating the subsample regressions. Earlier empirical studies have mostly found moral 
hazard related results. Our finding is explained by the signaling effect under the existence 
of adverse selection (Boot, Thakor & Udell 1991, Bester 1985). Low-risk borrowers are 
more willing to put up more collateral than high-risk borrowers in order to reveal their 
true quality to the lender. For high-risk borrowers, the expected cost of pledging more 
collateral, i.e. the expected value of losing the collateral, is too high and thus their 
willingness to increase the collateral is smaller than with low-risk borrowers. 

In addition, we find that the strength of relationship is negatively related to the 
required collateral level. We proxy the strength of relationship by the duration and scope 
of relationship. Our findings show that firms with broader use of financial services 
(scope) provided by the bank, receive loans with a lower collateral requirement. 
However, we did not find any correlation between the duration of relationship and 
required collateral level. Our results imply that scope of relationship is a more important 
determinant of the strength of relationship concerning collateral requirements than the 
duration of relationship. The association between the collateral and the scope of 
relationship is supported by earlier relationship banking oriented studies (Harhoff & 
Körting 1998, Degryse & van Cayseele 2000, for instance). 

The rest of this paper is organized as follows. Section 3.2 reviews the literature of 
theoretical and empirical literature. Section 3.3 describes the data and methodology. In 
the Section 3.4 the empirical analysis is conducted and the results presented. Section 3.5 
concludes. 
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3.2  Literature review 

3.2.1  Collateral  

The theoretical research background on collateral and small business finance stems from 
the seminal papers of Stiglitz & Weiss (1981) and Jaffee & Russell (1976). These papers 
examine the essence of credit rationing under imperfect information, which is a very 
essential subject when dealing with opaque small business finance. They show that the 
reason for credit rationing in markets with imperfect information is that lenders are 
willing to achieve optimal loan contracts. 

Stiglitz & Weiss (1981) show that credit rationing exists when loan markets are in 
equilibrium. Their main argument is based on the derivation that the equilibrium where 
banks can maximize their profits differs from the equilibrium in which supply and 
demand of credit is cleared out by prices. They prove that if the interest rate is raised 
above the bank’s maximized rate-return point, only high-risk borrowers are willing to 
apply credit. They are rationed because the level of expected defaults would be otherwise 
increasing. Stiglitz & Weiss (1981) conclude also, that collateral cannot be used as a 
screening device, because the effect is the same (i.e. driving out low-risk borrowers) as 
when the interest rate is raised. 

James (1988) and Myers (1977) cover the issue of underinvestment and collateral in 
corporate borrowing patterns. Both come up with conclusions that underinvestment can 
be prevented or at least mitigated by using specific collateral types or requirements. 
James (1988) shows that the solution can be reached if other securities with the same 
characteristics as secured debt are used. Myers (1977) presents a theory of inside 
collateral with the suggestion that the underinvestment problem can be mitigated through 
the use of inside collateral and by giving a senior position to the incremental lender.51 

Most of the earlier theoretical collateral and borrower-risk related studies have focused 
on models which assume the existence of either moral hazard or adverse selection. The 
studies based on the assumption of moral hazard are supported by the conventional 
banking wisdom which means that borrower risk and collateral requirements are 
positively related (Berger & Udell 1990, Boot, Thakor & Udell 1991, Bester 1994, Rajan 
& Winton 1995, Welch 1997, Longhofer & Santos 2000). In these papers, borrowers’ ex 
post actions are unobservable to the lenders, which cause lenders to require higher 
collateral from high-risk borrowers. 

Theoretical studies, which assume the existence of adverse selection, provide results 
with negatively related borrower-risk and collateral requirements (Chan & Kanatas 1985, 
Bester 1985, Besanko & Thakor 1987). These results generally support the signaling 
effect, which means that borrowers are willing to signal their quality to the lenders when 
information in credit markets is imperfect. 

When both moral hazard and adverse selection are considered, borrower-risk and 
collateral requirements have been both positively or negatively related in theoretical 

                                                           
51 Inside collateral means that the collateral is pledged by the firm owner, not by an outsider of the firm. 
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literature (Chan & Thakor 1987, Boot, Thakor & Udell 1991). Chan & Thakor (1987) 
derive a model in which high-quality borrowers may put up more collateral than low-
quality borrowers. They apply this result, when high-quality borrowers are assumed to 
have a higher effort level.52 However, these researchers also assume that collateral is 
costless and that the availability of collateral is unlimited. Boot, Thakor & Udell (1991) 
contribute by providing theoretical models with moral hazard only and with moral hazard 
and adverse selection, when borrowers have unconstrained access to collateral. They 
show that under moral hazard high-risk borrowers are associated with higher collateral 
requirements. Under both moral hazard and adverse selection either high-risk or low-risk 
borrowers pledge more collateral.53 

To summarize the theoretical research to date, most of the studies have been focused 
on borrower risk and collateral requirements. We come up with three main conclusions; 
(i) higher borrower risk should be related to higher collateral requirements, when 
borrowers’ actions are unobservable (moral hazard), (ii) higher borrower risk is related to 
lower collateral requirements, when borrower types are unknown (adverse selection, 
signaling) and (iii) borrower risk can be associated either with higher or lower collateral 
requirements when borrowers’ actions and types are unknown to the lender (moral hazard 
and adverse selection). The third conclusion implies that the research question of the 
relationship between borrower risk and collateral is empirical rather than theoretical.54 

The results of empirical studies completed until now are puzzling in that they support 
both the conventional banking wisdom (moral hazard) and the existence of the signaling 
effect (adverse selection). In the former, the borrower risk and collateral requirements are 
positively related, and in the latter, negatively related. Several papers find a positive 
relationship between borrower risk/loan quality and collateral requirements (Orgler 1970, 
Hester 1979, Ramirez-Comeig 1980, Morsman 1986, Hempel, Coleman & Simonson 
1986, Leeth & Scott 1989, Berger & Udell 1995, Carey, Post & Sharpe 1998, Harhoff & 
Körting 1998, Reig-Perez & Ramirez-Comeig 1998).55  

Orgler (1970) finds positively related borrower risk and collateral. He tests borrower 
risk by distinguishing good/bad loans and collateral by separating unsecured/secured 
loans.56 He finds that unsecured loans are less risky than secured loans. Hester (1979) 
shows with accounting proxies that are assumed to be related with borrower risk that 
riskier borrowers pledge collateral. The borrowers with fewer total assets, less working 
capital per total assets or less net worth per total assets are associated to the incidence of 
pledging collateral. 

Berger & Udell (1995) find a positive relationship between borrower risk and 
collateral level, using the firm’s leverage as a proxy for borrower risk. Harhoff & Körting 
(1998) find similar results in their replication of Berger & Udell (1995) by using German 
data. Carey, Post & Sharpe (1998) document that commercial finance companies tend to 
lend to riskier firms than commercial banks. In their study, these finance companies are 
                                                           
52 By effort level, they mean that borrower selects the optimal level of effort such that the marginal expected 
payoff equals to the marginal cost of effort. 
53 Boot, Thakor & Udell (1991) refer to the model of ‘truthful reporting’ by Riley (1979). 
54 In actual loan contracting both moral hazard and adverse selection generally exist. 
55 Ramirez-Comeig (1980) and Reigh-Perez & Ramirez-Comeig (1998) in Capra et al. (2001). 
56 Orgler (1970) distinguishes good and bad loans by the criteria of whether the loans have been criticized by 
the bank examiners or not. 
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shown to operate in asset-based lending, which means loan contracts that include 
collateral. 

Other empirical papers provide results with a negative relationship between collateral 
requirements and borrower risk (Machauer & Weber 1998, Capra, Fernandez & Ramirez 
2001). Hence, these studies show the prevalence of to adverse selection by documenting 
the signaling effect. 

Machauer & Weber (1998) find that low-risk borrowers pledge more collateral than 
high-risk borrowers. Two main reasons, related to the information advantage for the bank, 
arise for increased collateral requirements. First, the main bank is more able than its 
competitors to discover assets which may be used as collateral. Second, the main bank 
may have previously used collateral (in its portfolio) which have become available for 
current loan arrangement needs. Six risk classes are used based on a bank’s internal credit 
rating for borrowers and document that high-risk borrowers tend to pledge less collateral 
and high loan rates. This result was opposite to Machauer & Weber’s expectation. Their 
finding is supported by the model of Bester (1985), in which high-risk borrowers are 
more willing to choose the combination of low collateral level and high interest rate 
instead of the opposite combination. 

Capra, Fernandez & Ramirez (2001) provide empirical evidence that lower borrower 
risk is related to higher collateral requirements. In their study, they test the theoretical 
framework of Bester (1985), which provides a model for contracts that separates the 
effects of collateral and interest rate. Their paper is probably the first one to test the 
collateral requirements and interest rate simultaneously as pairs. They use an ex post risk 
measure for two types of borrowers (high- and low-risk).57 They find that borrowers with 
ex post lower risk are related to contracts with a higher pledged collateral level and a 
lower interest rate. They explain that ex post low-risk borrowers tend to ask loans with 
higher collateral and lower interest rate, while ex post high-risk borrowers prefer loans 
without collateral and with high interest rate. 

The above literature review leads us to empirically test the following two hypotheses 
concerning the relationship between borrower risk and collateral. 

Hypothesis 1. If moral hazard is the primary concern, the degree of borrower risk with 
the firm is positively related to the pledged collateral level. Under moral hazard, the 
lender is unable to distinguish ex ante actions of the borrower. Thus, in order to protect 
the risk exposure, the lender demands higher levels of collateral from low-quality firms 
that are expected to perform with strategic default. Hence, high-quality firms are related 
to lower collateral requirements. 

Hypothesis 2. If adverse selection is the primary concern, the degree of borrower risk 
with the firm is negatively related to the pledged collateral level. Thus, adverse selection 
is related to the signaling effect, where high-quality firms are willing to put up more 
collateral in order to show their true quality to the lender. For low-quality firms, pledging 
more collateral becomes too costly and they are reluctant to choose this option. Hence, 
the lender is able to distinguish the quality of borrowers by offering separating contracts 
for both borrower types. 

                                                           
57 The ex post risk measure in Capra et al. (2001) indicates whether the outcome of the contract is insolvency 
(or not) at the end of the contracting period. The loan is insolvent if the loan obligations are not fulfilled - by 
default or temporary failure. 
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3.2.2  The strength of bank-firm relationship and collateral 

We test whether the strength of the relationship affects the pledged collateral level and if 
so, in what way. For bank-firm relationships, we contribute to the work by Elsas & 
Krahnen (2002), by testing the strength of bank-firm relationship and collateral level by 
using different measurements than Elsas & Krahnen (2002) for proxying the strength of 
relationship.58 

In general, the use of collateral by lenders has been shown to alleviate the problems 
caused by asymmetric or imperfect information (Jensen & Mecklin 1976, Stulz & 
Johnson 1985). Lenders seem to benefit from having long-term and close relationship 
with borrowers. Such a relationship will provide a context for the lender to accumulate a 
variety kind of private borrower-specific information over time. 

One theoretical approach shows that at very early stages higher collateral requirements 
are related to higher borrower risk. As the time passes, benefits may be transferred to the 
borrower by the existence of bank seniority (Boot & Thakor 1994, Berger & Udell 1995, 
Petersen & Rajan 1995, Welch 1997, Harhoff & Körting 1998, Longhofer & Santos 
2000). 

Elsas & Krahnen (2002) examine the relationship between borrower risk and collateral 
in the context of housbank status. They find that housebanks actually require more 
collateral than normal banks. However, they do not find any relationship between 
collateral requirements and borrower risk. Scott & Dunkelberg (2003) find that the 
incidence of collateral is negatively and significantly related to the length of relationship. 
Degryse & van Cayseele (2000) and Machauer & Weber (1998) study how bank-firm 
relationship is related to collateral. Both find that the probability of pledging collateral 
increases if the bank is considered as a main bank.  

In sum, there is very little empirical evidence on the collateral-relationship 
characteristics approach so far. It seems that a specific determinant for the strength of the 
relationship has still not been found, which causes the differences in empirical results in 
collateral-relationship studies. In our paper we use two proxies for measuring the strength 
of the relationship: (1) the duration and (2) the scope of the relationship. The latter 
contains a variable that accounts for the financial services that the firm holds in the bank 
in our data. According to the literature, duration of the relationship is very commonly 
used measure of the strength of relationship. However, both theoretical and empirical 
studies find that duration of relationship and the cost of the credit are either positively 
(Sharpe 1990, Degryse & van Cayseele 2000) or negatively (Berger & Udell 1995, 
Blackwell & Winters 1997, Bodenhorn 2003) related. Former is related to hold-up 
problems, where bank does not transfer mutual benefits to the firm. Latter associates with 
shared benefits between the bank and firm through lower cost of the credit. Thus, the 
research problem is more empirical than theoretical. Empirical investigations of the 
association between the scope of relationship in general show that a stronger relationship 
is associated with a broader scope (Cole 1998, Degryse & van Cayseele 2000, Mörttinen 

                                                           
58 Elsas & Krahnen (2002) examine two relationship-characteristics, a dummy for the ‘housebank’-status and 
the number of bank relationships of the borrower. The housebank dummy indicates whether the bank is the 
main bank of the borrower or not, according to the self-assessment of the bank. 



 68

2000). The following hypothesis for collateral requirement and strength of relationship is 
tested. 

Hypothesis 3. The strength of relationship is negatively associated with pledged 
collateral level. We measure the strength by two determinants: duration and scope of 
relationship. Our expectation is that in a stronger relationship, the bank may transfer the 
benefits it has gained from the relationship to the firm. Current literature provides at least 
two potential aspects for explaining the differences in the collateral requirements. First, a 
theoretical model of Bester (1985) shows that collateral requirements and loan rates can 
be negatively related. Therefore, banks can use different combinations of collateral and 
interest rates in order to separate low-risk borrowers from high-risk borrowers (self-
selection mechanism). Capra, Fernandes & Ramirez (2001) provide empirical evidence 
for this theory. Second, as discussed earlier, relationship banking literature provides 
support, both theoretically (Boot & Thakor 1994) and empirically (Berger & Udell 1995, 
Petersen & Rajan 1995, Welch 1997, Harhoff & Körting 1998, Longhofer & Santos 
2000), for decreasing collateral requirements as the relationship matures. Thus, lower 
collateral requirements in later stages of the bank-firm relationship may be an implication 
of the acquisition of ‘soft’, private firm-specific information, which reduces the 
uncertainty of managing risk. Hence, bank may demand less collateral requirements from 
the firms that have a strong and long-term relationship with the bank. 

The next section sheds light on the data and discusses the empirical analysis and 
proceedings. 

3.3  Data and methodology 

Our data consist of all granted small business loans from a local corporate division of one 
the major Finnish bank between 1995 and 2001.59 The data cover detailed information of 
loan terms, relationship-, collateral- and firm-specific characteristics. Our full data 
includes 1436 loan contracts and 936 firms.60 We excluded 125 loans related to 112 non-
profit organizations from the data and focused on two legal types of firms, limited 
liabilities and partnerships/sole proprietorships.61 Since our research focuses on collateral 
requirements, we excluded 102 loans that do not contain information on the level of 
collateral requirement. We found 98 firms to be related to such loans. Then we excluded 
loans with personal guarantees; 348 loans and 269 firms.62 Hence, our final sample 
consists of 861 loans with 563 firms. 

There are 420 loans for limited liabilities and 441 loans for partnerships. About 50 
percent of the firms represent three major industries; construction, services and real 

                                                           
59 However, the data does not include re-negotiated loans. 
60 The figures do not include non-profit organizations between 1995 and 1999. 
61 From this point forward we use the term “partnerships” to refer to both partnerships and sole proprietorships. 
62 Due to change of the structure of credit-file information, we were not able to run analyses on full data, if 
personal guarantees were included. However, we tested the hypotheses with subsamples that included the 
information about whether personal guarantees were required or not. The results (not reported) remain 
consistent. 
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estate. All the firms are small or medium size companies.63 77.6 percent of the loans are 
granted as fully- or over-secured with the rest being partially secured.64 

The complete details and description of variables can be found in Table 5. We use the 
collateralization level (Collateralization) as a dependent variable for testing the first (i) 
and second (ii) hypotheses. This variable tells us the ratio of pledged collateral value to a 
firm’s total responsibilities after the current loan in the bank.65 Collateralization captures 
the collateral for the current loan plus previously pledged collateral to the earlier bank 
loans that are still valid. Thus, by Collateralization we get the total collateral coverage 
over total responsibilities of the firm in the bank. However, we do not control the quality 
of collateral, but quantity of the level of collateralization, which is a continuous measure 
that stands for collateral coverage with zero and positive values. Zero means that no 
collateral has been pledged and at value one the responsibilities of the firm in the bank 
are just covered. If the value exceeds one, then the responsibilities are over-
collateralized.66 The over-collateralization occurs because part of the firms already has a 
stock of collateral in the bank. It is possible and common to pledge the specific collateral 
to cover more than one loan or all loans in the subject bank. To the author’s knowledge 
this study is one of the first investigations to be able to test collateralization by using a 
continuous variable. Earlier studies have primarily used only binary variable values, i.e. 
indicating whether the loan is collateralized or not (Berger & Udell 1995, Degryse & van 
Cayseele 2000). 

Table 5. Definition of variables. 

Variable Definition 
Collateralization Pledged total collateral per firm’s total responsibilities in the bank after the 

current loan. Responsibilities include loans and bank guarantees. 
Duration The length of the relationship between bank and firm in years. 
Scope The number of financial bank services of the firm. These services include 

accounts, credit cards, existing loans and bank guarantees, for instance. 
RiskD1 Reference class for risk rating levels 1 or 2 (the lowest risk). 
RiskD2 = 1 if risk rating level is 3, 4, or 5. 
Age Age of the firm (measured in years). 
Legtype = 1 if firm is partnership, limited liability otherwise. 
Maturity Maturity of the loan (measured in years). 
YD1-YD7 Year-dummies for 1996-2001. Year 1995 is the reference year. 

                                                           
63 Due to data restrictions, we have the number of employees only from the period 2000-2001. The average 
number of employees is 13-14. One firm has 160 employees, the rest having less than 30. 
64 The loan is “fully- or over-secured” when the total collateral of the firm equals or exceeds the total bank 
responsibilities of the firm. We define “total responsibilities” by summing the total current loans and bank 
guarantees for the firm. Bank guarantees occur when a bank gives a guarantee to a third party on behalf of the 
firm. 
65 A firm’s total responsibilities in the bank include current loans and bank guarantees towards the firm. 
66 The data contain 55 observations of Collateralization that exceed the value of two. We have set these values 
equal to two. We assume that the bank is indifferent as to whether the level of over-collateralization is double or 
more. 



 70

The explanatory variables are divided into three groups; firm-, relationship- and loan-
characteristics. The firm-characteristics include two financial risk classes of the firm 
(RiskD1, RiskD2), the legal type of the firm (Legtype) and the age of the firm (Age). 
Relationship characteristics contain duration of relationship (Duration), and scope of 
relationship (Scope). Loan-characteristics include the maturity of the loan (Maturity). 

Firm-characteristics are captured by using two financial risk classes, firm age and 
legal status of the firm. The financial risk class is internally determined by the bank. The 
bank requests the financial statement(s) from the firm and performs a financial statement 
analysis based on firm size, profitability, leverage and growth. Each factor is weighted by 
the bank’s internal equation, which scores the firm into five different financial risk 
classes. We have categorized these risk classes into two separate firm types; RiskD1 as 
good (two lowest risk class) and RiskD2 as bad (three highest risk class).67 

Table 6. Summary statistics. Whole sample 1995-2001. 

Variables Unit Obs Mean Std 
Collateralization Ratio 861 1.108 0.348 
RiskD1 0,1 861 0.129 0.335 
RiskD2 0,1 861 0.163 0.369 
Age Years 570 10.218 8.837 
Duration Years 755 10.397 8.784 
Scope Quantity 682 12.006 10.569 
Legtype 0,1 861 0.512 0.500 
Maturity Years 860 4.891 3.887 
Industry:     

Agriculture68 0,1 861 0.013 0.112 
Industrial 0,1 861 0.077 0.266 
Electronics 0,1 861 0.005 0.068 
Construction 0,1 861 0.182 0.386 
Wholesale, retail 0,1 861 0.156 0.363 
Hotel, restaurants 0,1 861 0.039 0.195 
Transportation 0,1 861 0.042 0.200 
Financing 0,1 861 0.017 0.131 
Real Estate 0,1 861 0.156 0.363 
Other services 0,1 861 0.062 0.240 

YD1 (year 1995) 0,1 861 0.118 0.323 
YD2  0,1 861 0.134 0.340 
YD3 0,1 861 0.132 0.339 
YD4 0,1 861 0.144 0.351 
YD5 0,1 861 0.172 0.378 
YD6 0,1 861 0.151 0.358 
YD7 0,1 861 0.149 0.356 

                                                           
67 We use the assumption that the difference between the first and second lowest risk classes are smaller than 
compared to second and third lowest risk class. 
68 Includes fishing and mining. 
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Financial risk class is determined before any terms of the loan are negotiated with the 
firm. Hence, collateral requirement for the loan does not have any influence on financial 
risk class. We use dummy-variables in order to analyse the effect of each risk class on the 
collateralization level. RiskD2 stands for the high-risk level of the firm, having the value 
one if the firm belongs to this class and zero otherwise. Legtype has the value one if the 
firm is a partnership and zero otherwise. Age is the firm age in years. 

Relationship-characteristics are determined by Duration and Scope. Duration is the 
length of the bank-firm relationship in years. The information in our data gives the true 
length of the relationship, measured from the beginning year, when the firm became a 
client of the bank. Scope is the number of financial services that the firm currently holds 
in the bank. Some earlier studies find that scope-measures are reasonably good measures 
for proxying the strength of relationship (Degryse & van Cayseele 2000, Mörttinen 
2000). According to the literature, it is a challenging task to find accurate variables that 
reflect the scope of the relationship. Hence, firms with a wider scope seem to benefit 
from the relationship through the lower cost of the credit.  

Loan-characteristics are captured by the maturity of the loan that is measured in years. 
We control the Maturity for all regressions in this paper. Maturity is expected to be 
negatively related to the collateral requirements. In addition, we control changes over 
time by setting dummy variables for each year (YD1-YD7). We use YD1 (1995) as the 
base year in our analysis. We want to point out that we do not use the size of the loan as 
an explanatory variable, since it is already constructed in the dependent variable. 

We test the existence of adverse selection or moral hazard by regressing variables 
RiskD1 and RiskD2 on Collateralization.69 In the former case the relation between 
Collateralization and firm risk should be negative and in the latter positive. Theoretically 
both approaches are supported. We refer to the literature review in the Section 3.2 for 
related articles. Detailed summary statistics can be found in the Tables 6 and 7. 

The empirical analysis is conducted by using Tobit-models.70 We find the choice of 
Tobit-models the most appropriate, because the dependent variable, Collateralization, 
cannot have negative values. This indicates that the distribution of Collateralization does 
not satisfy the assumption of normality.71 Hence, by applying the Tobit approach, we can 
standardize the distribution of the dependent variable and thus the estimated results 
become more reliable. We refer to Greene (2000) and Heckman (1979) for econometric 
details. 

                                                           
69 We assume random sample for available observations of the existence of the risk class. We report 
approximately 30 percent of observations containing this measure. 
70 Tobit-models are designed to deal with estimation bias associated with censoring. 
71 Thus, the traditional OLS-models are not applicable, because the assumption of a normally distributed 
dependent variable is rejected. 
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Table 7. Summary statistics. Subsamples 1995-2001. 

Variables Unit  Obs Mean Std  
Fully secured  

Collateralization Ratio  668 1.209 0.304  
RiskD1 0,1  668 0.111 0.314  
RiskD2 0,1  668 0.127 0.333  
Age Years  417 9.446 8.079  
Duration Years  586 10.474 8.923  
Scope Quantity  539 11.122 9.468  
Legtype 0,1  668 0.545 0.498  
Maturity Years  667 4.712 3.744  

Partially secured  
Collateralization Ratio  193 0.756 0.244  
RiskD1 0,1  193 0.192 0.395  
RiskD2 0,1  193 0.285 0.453  
Age Years  153 12.320 10.372  
Duration Years  169 10.130 8.303  
Scope Quantity  143 15.336 13.488  
Legtype 0,1  193 0.399 0.491  
Maturity Years  193 5.511 4.297  

Ltd  
Collateralization Ratio  420 1.060 0.325  
RiskD1 0,1  420 0.212 0.409  
RiskD2 0,1  420 0.243 0.429  
Age Years  398 11.020 9.807  
Duration Years  391 8.118 7.354  
Scope Quantity  325 12.526 13.291  
Legtype 0,1  420 - -  
Maturity Years  419 4.846 3.922  

Prt  
Collateralization Ratio  441 1.153 0.362  
RiskD1 0,1  441 0.050 0.218  
RiskD2 0,1  441 0.086 0.281  
Age Years  172 8.360 5.619  
Duration Years  364 12.846 9.516  
Scope Quantity  357 11.532 7.241  
Legtype 0,1  441 - -  
Maturity Years  441 4.934 3.858  

Ltd = limited liability, Prt = partnership/proprietorship. A value of Collateralization of one or more refers to 
fully secured loans, and a value of less than one refers to loans that are partially secured. 

The regressions include two full-data estimations and four subsample estimations. The 
first subsample includes separately regressed secured and partially secured loan 
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samples.72 The second subsample contains regressions for limited liabilities and 
partnerships. The motivation for splitting the sample into two subsamples (secured and 
partially secured) emerges from two main sources. First, Machauer & Weber (1998) 
shortly discuss in their study that the risk exposure differs between fully secured and 
partially secured loans. Second, if the risk exposure is related to the collateral, then the 
decision patterns between fully and partially secured loans may differ, which motivates to 
analyse these two subsamples separately. 

3.4  Results 

The results of empirical analysis are presented in the Table 8, Table 9 and Table 10. All 
regressions apply Tobit-models. Collateralization is the dependent variable in every 
regression. Our main emphasis lies on two main themes; the relationship between (i) firm 
risk and collateralization and (ii) relationship-characteristics and collateralization. Both 
have been analysed with three full-data regressions in Table 8 and with two subsample 
regressions in Tables 9 and 10. The subsamples contain separation of secured and 
partially secured loans as well as the separation of two legal forms, limited liabilities and 
partnerships. We begin the analysis with the full-data regression results. 

Full data results. Regression (1) in Table 8 shows that the financial risk class RiskD2 
for high-risk firms is negatively and significantly related to the Collateralization. We use 
the lowest risk class, RiskD1, as a reference group. We find that RiskD2 lowers the 
Collateralization by 0.090 to 0.108 percent compared to the lowest risk reference class, 
RiskD1. The interpretation of the parameter value is that the firms with high-risk class 
lower the pledged collateral level by approximately 10 basis points. Our measure of 
collateral level indicates the coverage of pledged total collateral over the firm’s 
responsibilities in the bank. The result of negatively related risk class (RiskD2) and 
collateral level (Collateralization) implies that high-risk firms pledge less collateral than 
low-risk firms. This implication reflects adverse selection, where firms are willing to 
signal their quality to the lender bank. Our result is consistent with theoretical studies by 
Chan & Thakor (1987) and Boot, Thakor & Udell (1991). As discussed in the Section 3.3, 
the risk class is determined before the level of collateralization. Hence, according to this 
theory, high-quality firms are more motivated and capable of pledging more collateral, 
because they know their true quality, make a higher level of effort to succeed with the 
project and have a lower probability of failure (Chan & Kanatas 1985). For high-risk 
firms, pledging more collateral increases the probability of default and thus decreases the 
willingness to provide a higher collateral level.73 This implication remains the same after 
adding relationship-characteristics to the model, in regressions (2) and (3). 

                                                           
72 When the loan is partially secured total level of collateralization is less than the total bank responsibilities of 
the firm. 
73 We also test whether the capability of collateral affects the result by using the ratio of total assets per total 
debts. However, the parameter value was negative and insignificant. Moreover, we tested whether this variable 
is related to different risk classes but did not find any significant correlation. Regression results are not reported 
here. For the firm owner’s capability of pledging personal wealth, our data does not account available measures. 
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We find that relationship between Scope and Collateralization is negative. However, 
we do not find any evidence that duration of relationship and collateral requirements are 
related. For Scope, the statistically significant parameter value is –0.095. This means that 
firms with more financial services with the bank pledges less collateral. This indicates 
that firms with stronger relationships (broader scope of relationship) benefit by facing 
fewer collateral requirements in loan contracts with the bank. As an additional test, we 
analyse whether similar interaction term, (R3-5 * Log (Duration)) as examined in the first 
essay, is important factor in the context of collateral requirements. We find that the 
parameter value is statistically insignificant for the interaction term, i.e. the level of 
collateralization is indifferent for risk rating levels when duration of relationship is 
controlled. 

Table 8. Collateral requirements, borrower risk and relationship characteristics. 

Explanatory 
variables 

 (1) (std) (2) (std) (3) (std)  

Intercept  1.132*** (0.062) 1.037*** (0.071) 1.136*** (0.087)  
RiskD1  Reference  Reference  Reference   
RiskD2  -0.108*** (0.035) -0.092*** (0.035) -0.090** (0.039)  
Duration    0.011 (0.018) 0.021 (0.025)  
Scope      -0.095*** (0.025)  
Legtype  0.054* (0.032) 0.043 (0.032) 0.040 (0.036)  
Age  -0.009 (0.016) -0.015 (0.021) 0.032 (0.025)  
Maturity  -0.009** (0.004) -0.009** (0.004) -0.012*** (0.004)  
YD1  Reference  Reference  Reference   
YD2  -0.008 (0.066) 0.049 (0.073) 0.117 (0.078)  
YD3  0.0003 (0.064) 0.049 (0.071) 0.120 (0.076)  
YD4  0.063 (0.060) 0.114* (0.067) 0.139* (0.074)  
YD5  0.035 (0.058) 0.087 (0.065) 0.131* (0.070)  
YD6  0.030 (0.059) 0.091 (0.066) 0.120* (0.070)  
YD7  -0.015 (0.059) 0.048 (0.065) 0.117* (0.070)  
Obs.       562        526       427   
LogL  -181.708  -152.698  -114.605   
Whole sample estimates 1995-2001. Dependent variable: Collateralization. We refer to Table 5 for detailed 
variable definitions. Standard error in parentheses. Industries are controlled in the estimations, parameter 
values not reported. *, **, *** Significance at the 10%, 5%, and 1% levels, respectively. 

Subsample results. Regressions (1) and (2) concerning the subsamples are reported in 
Table 9. We have separated fully- and over-collateralized loans from partially secured 
loans in these regressions. As with the full-data regressions the results show that a firm’s 
financial risk class is negatively related to the collateralization level. The variable RiskD2 
has statistically significant parameter values of –0.126 (in regression 1) and –0.343 (in 
regression 2) in Table 9. Also Scope is negatively related to the collateralization level, as 
reported above in the full-data regressions. We want to point out, that the parameter value 
for RiskD2 in partially secured regression (2) is always smaller when compared with the 
fully secured estimate in regression (1). This means that the signaling effect is even 
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stronger when loans are not fully secured. Hence, low-risk firms put up more collateral in 
cases where fully collateralization is finally not met. We find that year dummies are 
significant only in the partially secured loans. During our data period 1995-2001 the 
interest rate changes at the aggregate level may be an important factor that explains the 
significance of year dummies for partially secured loans. For fully secured loans, the 
effect of interest rate variation may not be so strong, because these loans do not have such 
a risk exposure for interest rates as in the case of partially secured loans. Thus, our results 
imply that the level of collateralization is sensitive to the interest rate changes at the 
aggregate level only if the loan is not fully secured. 

Table 9. Collateral requirements, borrower risk and relationship characteristics in 
different collateralization levels. 

Fully secured Partially secured Explanatory variables 
(1) (std) (2) (std) 

Intercept 1.191*** (0.110) 2.311*** (0.278) 
RiskD1 Reference  Reference  
RiskD2 -0.126** (0.050) -0.343*** (0.117) 
Duration 0.034 (0.032) 0.085 (0.081) 
Scope -0.140*** (0.032) -0.351*** (0.084) 
Legtype 0.033 (0.046) 0.033 (0.112) 
Age 0.026 (0.032) -0.006 (0.084) 
Maturity -0.021*** (0.006) -0.043*** (0.013) 
YD1 Reference  Reference  
YD2 0.159 (0.100) 0.588*** (0.224) 
YD3 0.151 (0.097) 0.504** (0.214) 
YD4 0.183* (0.094) 0.597*** (0.214) 
YD5 0.193** (0.090) 0.682*** (0.208) 
YD6 0.156* (0.090) 0.535*** (0.199) 
YD7 0.138 (0.090) 0.474** (0.198) 
Obs.       325         102  
LogL -233.609  -229.780  
Subsample estimates 1995-2001. Dependent variable: Collateralization. We refer to Table 5 for detailed 
variable definitions. Standard error in parentheses. Industries are controlled in the estimations, parameter 
values not reported. *, **, *** Significance at the 10%, 5%, and 1% levels, respectively. 

In separating the legal forms in regressions (1) and (2) in Table 10, we do not find 
statistically significant parameter values for the risk class (RiskD2), as in earlier 
regressions. However, the sign of the parameter is consistently negative with earlier 
regression results. With relationship characteristics, we find consistent results only for 
limited liabilities. The scope of relationship is negatively related with collateral 
requirements. 
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Table 10. Collateral, borrower risk and relationship characteristics in different legal 
forms of the firm. 

Limited liabilities Partnerships Explanatory variables 
(1) (std) (2) (std) 

Intercept 1.243*** (0.106) 1.066*** (0.142) 
RiskD1 Reference        Reference  
RiskD2 -0.068 (0.045) -0.113 (0.078) 
Duration 0.024 (0.030) 0.005 (0.047) 
Scope -0.116*** (0.030) -0.060 (0.045) 
Age 0.037 (0.031) 0.008 (0.048) 
Maturity -0.011** (0.005) -0.010 (0.009) 
YD1 Reference        Reference  
YD2 0.091 (0.104) 0.191 (0.118) 
YD3 0.082 (0.096) 0.177 (0.123) 
YD4 0.046 (0.091) 0.295** (0.124) 
YD5 0.052 (0.087) 0.261** (0.121) 
YD6 0.021 (0.089) 0.281** (0.112) 
YD7 0.045 (0.086) 0.264** (0.130) 
Obs.             295            132  
LogL -75.755  -32.516  
Subsample estimates 1995-2001. Dependent variable: Collateralization. We refer to Table 5 for detailed 
variable definitions. Standard error in parentheses. Industries are controlled in the estimations, parameter 
values not reported. *, **, *** Significance at the 10%, 5%, and 1% levels, respectively. 

Controlling for the maturity of the loan, we find a significantly negative relationship 
between Maturity and Collateralization, except for partnerships. Otherwise, loans with 
longer maturity seem to be associated with lower collateral requirements. 

3.5 Conclusions 

Past research literature of collateral terms in small business finance has mainly focused 
on the relationship between borrower quality and collateral requirements. However, the 
results of both theoretical and empirical studies are still somewhat ambivalent. Two main 
categories of results are found. Conventional banking wisdom suggests that higher 
borrower quality is related to higher collateral requirements while part of the academic 
research supports the opposite. However, these controversial results are found in the 
academic literature, both in theoretical and empirical studies. 

In our literature review, we conclude that the opposite results may vary depending on 
the domination of moral hazard or adverse selection. Several theoretical studies assuming 
only moral hazard support the suggestion of conventional banking wisdom. When only 
adverse selection is assumed, the conventional banking wisdom is often rejected. Finally, 
under moral hazard and adverse selection, the theory shows no clear conclusions; 
borrower risk and collateral requirements can be either positively or negatively related. 
Hence, we suggest that the research question is empirical rather than theoretical. 
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The role of collateral is extremely important in corporate loan contracts between bank 
and firm. Still, the empirical literature in this field is still rather lacking. The paucity of 
research studies can mainly be explained by the data restrictions. Generally, publicly 
available small business data concerning bank loans do not provide much information 
about the details of collateral requirements. Usually, studies have been able to explore 
collateral requirements based only on information, whether loans have been collaterized 
or not. Our study is one of the first attempts to document empirical results using a 
continuous measurement of the level of collateralization. Hence, we are able to examine 
not only whether the loan is collaterized or not, but how much collateral an individual 
small business pledge, either in the cases of over- or under-collateralization. 

This study contributes to the current literature by, firstly, analysing the relationship of 
borrower quality and collateral requirements and secondly, by analysing the differences 
between the strength of the relationship and collateral requirements in both secured and 
partially secured small business loan contracts. In addition we analyse the legal types of 
the firms separately. We examine these collateral terms by using unique Finnish credit-
file data from 1995 to 2001. The original data contain over 1400 small business loans. In 
the analysis variables are divided into three groups; firm-, relationship- and loan-specific 
characteristics. With these groups the estimations were conducted in order to test the 
effects of collateral terms. Three hypotheses are tested; (i) if moral hazard is the primary 
concern, there exists a positive relationship between borrower risk and collateral 
requirements, (ii) if adverse selection is the primary concern, there exists a negative 
relationship between the strength of relationship and collateral requirements, (iii) the 
strength of relationship is negatively associated with pledged collateral level. 

Our result does not support the first hypothesis, concerning the conventional banking 
community wisdom. Instead, we find evidence supporting the second hypothesis; higher 
borrower quality is connected to higher collateral requirements. We document that this 
empirical finding is related to the existence of adverse selection rather than moral hazard. 
In our finding, adverse selection implies the signaling effect, where firms are willing to 
signal their quality to the bank. We suggest that the signaling effect occurs because high-
risk borrowers are not willing to pledge more collateral. The explanation is that pledging 
more collateral may be too costly for high-risk firms (default risk increases). 

The third hypothesis has not been tested in earlier studies concerning the similar scope 
measure that we use. We find that firms with stronger relationships with the bank, 
receives lower collateral requirements. After examining the effect of the strength of 
relationship on collateral terms in secured and partially secured loans as well as with 
separated legal types, we find a similar result. We measure the strength of relationship 
using duration and scope of relationship-based variables. Our proxy for the scope of 
relationship is the number of financial services that a firm has in the bank. Earlier studies 
have documented that the scope is an important factor of the strength of relationship 
between bank and firm. 

For future research, it would be a great challenge to find the sources of factors that 
would conduct academic research to the (i) direction of unity and (ii) convergence to the 
very foundations of the role and the use of collateral in small business loans, theoretically 
and empirically. Up to date, no clear-cut conclusion to this subject has been made and 
results are still ambivalent. Perhaps we need more factors for controlling the 
characteristics of the structure of the financial system, under which the data has been 
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gathered. After all, the progression of the availability of potential information in current 
databases gives us increasingly more and more accurate details of the loan contracts. It is 
highly probable that research results of collateral based studies will begin to convergence 
as databases for research purposes are further enriched. We leave these challenging 
thoughts for future research. 
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 Appendix I 

Table 1. Review of the essential studies of the role of collateral and borrower risk. 

Author(s) Issue Methodology ∂ Collateralization /  
∂ Borrower risk 

Stiglitz & Weiss 
(1981) 

Credit rationing in 
imperfect markets and 
the role of collateral as a 
screening device. 

Theoretical model of 
equilibrium 
outcomes when 
interest rate and 
riskiness of the loan 
concerned.  

Credit rationing exists in order to achieve 
optimal loan contracts. Collateral can not 
be used as a screening device. Higher 
collateral requirements increase the 
riskiness of the loan. 

Chan & Kanatas 
(1985) 

Collateral and bank 
loans. Asymmetric 
valuation. 

Theoretical model of 
the valuation of 
borrower quality. 

Lower borrower risk – higher 
collateralization. High-quality borrowers 
will signal their creditworthiness by 
pledging more collateral. Signaling too 
costly for low-quality borrowers. 

Besanko & 
Thakor (1987) 

Collateral and 
competition under 
asymmetric information. 

Theoretical model of 
monopolistic and 
competitive cases. 

Lower borrower risk – higher 
collateralizaion in competitive market. 
Incentive compatible contracts: optimal 
borrower quality sorting. 

Chan & Thakor 
(1987) 

Collateral and 
competition under moral 
hazard and private 
information. 

Theoretical model of 
borrower quality and 
effort level / 
collateral. 

Lower borrower risk – higher 
collateralization. Credit rationing of high-
quality borrowers may exist. 

Boot, Thakor & 
Udell (1991) 

Collateral requirements 
under moral hazard and 
adverse selection. 

Theoretical and 
empirical models of 
borrower risks under 
asymmetric 
information. 

Higher borrower risk – higher 
collateralization under moral hazard. 
Relationship either positive or negative 
under moral hazard and adverse selection. 
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Author(s) Issue Methodology ∂ Collateralization /  
∂ Borrower risk 

Bester (1994) Ex-post monitoring of 
borrower by higher 
initial collateral 
requirements. 

Theoretical. 
Renegotiation model 
of relationship 
lending. 

Higher borrower default risk – higher 
collateral requirements. Firms are more 
likely to be financed by contracts which 
include collateral. 

Boot & Thakor 
(1994) 

Model of relationship 
lending as an infinitely 
repeated moral hazard. 

Theoretical model of 
relationship lending. 

As bank observes borrower success, 
collateral requirements are lower. 

Rajan & Winton 
(1995) 

Collateral decision 
observed by public, but 
inside bank has senior 
debt position. 

Theoretical model of 
inside bank / 
relationship lending. 

Higher borrower risk – higher 
collateralization. Borrower risk is larger, 
when firm is facing financial distress 
and/or poor business conditions at the 
aggregate level. 

Welch (1997) Ex-ante seniority bank 
position, ex-post 
bargaining power. 
Accumulated collateral 
by the bank. 

Theoretical model of 
relationship lending. 

Senior bank has superior information 
privilege already ex-ante. Support in 
distress situations. 

Longhofer & 
Santos (2000) 

Bank debt seniority and 
collateral. Accumulated 
collateral by the bank. 

Theoretical model of 
relationship lending. 

Bank debt seniority – higher 
collateralization. Buffer for future bad 
states. Support in distress situations. 

Inderst & Müller 
(2004) 

Collateral requirements 
– point of view of banks. 

Theoretical model of 
banks’ collateral 
requirements based 
on subjective credit 
assessment. 

High-quality borrowers pledge less 
collateral than low-quality borrowers, 
under conditions where no assumptions of 
moral hazard or adverse selection is made. 

Hester (1979) Collateral, relationship 
lending and terms of 
bank loans. 

Empirical. Higher borrower risk – higher collateral 
requirements. 

Hempel, Coleman 
& Simonson 
(1986) 

Collateral and bank 
loans. Bank 
management. 

Empirical. Higher borrower risk – higher 
collateralization. 

Morsman (1986) Collateral and 
commercial loan 
structuring. 

Empirical. Higher borrower risk – higher 
collateralization. 

Berger & Udell 
(1990) 

Collateral and bank loan 
quality.  

Empirical. Higher borrower risk – higher collateral 
requirements. 

Harhoff & 
Körting (1998) 

Relationship lending, 
collateral and bank 
loans. 

Empirical. Higher borrower risk – higher collateral 
requirements. 

Machauer & 
Weber (1998) 

Collateral, bank loan 
terms and borrower risk. 

Empirical. Lower borrower risk – higher collateral 
requirements. ‘Housebanks’ obtain more 
collateral and provide more funding. 
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Author(s) Issue Methodology ∂ Collateralization /  
∂ Borrower risk 

Capra, Fernandez 
& Ramirez (2001) 

Incentive compatible 
contracts and collateral 
requirements under 
asymmetric information. 

Empirical. Ex post low-risk borrowers choose 
contracts with lower interest rate and 
higher collateral. 

Elsas & Krahnen 
(2002) 

The use of collateral and 
the relation to borrower 
quality. Financial 
contracting. 

Empirical. No relation with collateral and borrower 
risk. ‘Housebanks’ require more 
collateral. 

 



4 Bank vs. non-bank: Empirical investigation of the 
determinants of relationship lending in Finland 

4.1  Introduction 

Debt financing is vital for small businesses. In the United States, over fifty percent of 
small businesses receive funding via external sources of debt (Berger & Udell 1998, 
Berger & Udell 2002). The same phenomenon exists among Finnish small businesses 
(Hyytinen & Pajarinen 2002). In recent years, a large body of literature has investigated 
the characteristics of debt financing and especially lender-borrower relationships in the 
banking sector. Many studies find that the availability of loans and loan pricing are 
significantly associated with different types of relationships. For instance, concentrated 
borrowing and close, long-term ties with the lender seem to increase the value of the 
bank-firm relationship in terms of the availability or the cost of credit (Petersen & Rajan 
1994, Berger & Udell 1995, Cole 1998, Elsas & Krahnen 1998, Bodenhorn 2003). 
However, specific sources that contribute to the value of the relationship are still unclear 
(Boot 2000). 

The research into small business finance with regard to the lender-borrower 
relationship in the context of non-bank lending is scant. Since the liberalization of 
financial markets that has occurred within the last twenty years, the importance of non-
bank lenders in financial markets has increased tremendously. These lenders are 
important sources of external financing for small firms (Boot 1992, Matinéz & Giné 
2002, Denis & Mihov 2003).  

Denis and Mihov (2003) investigate the choice among three sources of debt financing: 
bank debt, private non-bank debt, and public debt. They find that high-quality firms 
typically borrow from public sources, medium-quality firms borrow from banks, and 
low-quality firms are associated with non-bank lenders. Thus, non-banks seem to play an 
important role in providing funds to firms that may be unable to receive financing via 
other sources of debt, such as banks or public sources. Yet very little is known about 
whether the findings about relationship banking apply to the non-bank financing context. 
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We contribute to the literature by investigating the determinants of relationship 
lending in banking and non-banking environments in Finnish credit markets.74 We 
analyse hand-gathered, unique credit files from 1995 to 2001 from one of Finland’s 
largest banks and a Finnish non-bank financial institution.75 Three main research 
problems are addressed. First, are the characteristics of the bank-firm relationship 
consistent with those in the relationship between the non-bank and firm as well? Second, 
which of the above choices of debt financing is associated with the lowest cost of credit, 
after controlling for risk? Third, are low-quality firms more likely to rely on non-bank 
debt, similar to the findings on loan pricing of private non-banks in Denis & Mihov 
(2003)? To our knowledge, these questions are new to the literature. 

If relationship characteristics are important in non-bank lending, as they are shown to 
be in bank lending, it is crucial to find out how they affect loan pricing and to discover 
which types of firms receive bank- and non-bank financing. Our expectation is that the 
nature of the relationship between the non-bank and the firm is determined by factors 
similar to those that shape the bank-firm relationship but that differences exist in loan 
pricing. 

The following three hypotheses are tested: 

1. The determinants of the strength of the relationship in relationship banking apply in 
the non-bank financing context. 

a) The duration of relationship is associated with the cost of credit. 
b) The scope of relationship is associated with the cost of credit. 

According to theoretical studies, the duration of the relationship can be either positively 
(Boot & Thakor 1994) or negatively (Greenbaum, Kanatas & Venezia 1989, Sharpe 1990, 
Wilson 1993) related to the cost of credit. Empirical tests find both positive (Degryse & 
van Cayseele 2000) and negative (Berger & Udell 1995) associations as well. A wider 
scope of relationship, in terms of the use of the bank’s financial services on the part of the 
firm, tends to lower the cost of credit or give better access to credit (Cole 1998, Degryse 
& van Cayseele 2000, Mörttinen 2000). 

We extend the current literature by analysing new ‘scope’ determinants related to the 
level of commitment. One proxy for the level of commitment is the total amount of 
liabilities before the current loan as a percentage of total debt of the firm. This factor 
discloses the lender’s importance to the firm. Another proxy for the level of commitment 
is the whether the firm’s owner has multiple client-bank relationships with the subject 
bank or not.76 Moreover, we are able to test how borrower risk is related to relationship 
characteristics such as the duration of the relationship. Literature in this area is sparse. 
Our data include internal, firm-specific risk ratings from both lenders, which has rarely 
been available in earlier studies. 

                                                           
74 In this essay, we use the term “relationship lending” to define the lender-borrower relationship in both 
banking and non-banking environments. 
75 When discussing the non-bank in our analysis, we always refer to this financial institution. 
76 Client-bank relationships can include either firms or individuals. This factor is available only in bank loans. 
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2. Loan pricing is sensitive to the choice of the source of debt. We compare loan pricing 
associated with three choices of debt: 

− bank loans 
− non-bank loans 
− bank loans with the non-bank’s guarantee 

Martinéz & Giné (2001) and Denis & Mihov (2003) document that non-bank lending and 
public debt are important factors in small business financing. Non-banks are able to 
finance firms that can not receive funding from banks. And, the existence of public debt 
strengthens the current bank-firm relationship by the lower cost of credit. Our interest is 
to compare which of the three choices of debt in the second hypothesis is preferred by the 
firm. Non-bank loans in our data represent a governmental owned financial institution in 
Finland. This financier is specialized in risk financing in domestic and international 
investment purposes. 

3. Riskier firms rely more heavily on bank loans that include an external guarantee from 
the non-bank. 

We test if the finding by Denis & Mihov (2003) (riskier firms  private non-bank) is 
consistent also in bank loan contracts that are guaranteed by the non-bank. However, we 
use the choice of government-owned non-banks instead of private non-banks (Denis & 
Mihov 2003). 

Empirical results. We find that longer duration is weakly related to a stronger 
relationship (lower cost of credit) between the non-bank and the firm. The result is 
consistent with earlier empirical findings in the bank-firm relationship-oriented literature 
(Berger & Udell 1995, Blackwell & Winters 1997, Bodenhorn 2003). However, the 
magnitude of the duration effect in our results is larger for banks than non-banks. We do 
not find that the scope of the relationship is related to loan pricing in non-bank loans. 
When analysing further how firm riskiness and cost of credit are related in both 
environments, we find interesting results. In bank loans, high-risk firms pay higher 
interest rates in the beginning stages of the relationship, but as the relationship matures, 
the interest rate of the loan decreases for these firms, compared to low-risk firms. Thus, a 
long-term relationship between the bank and the firm is especially desirable for high-risk 
firms. However, non-bank loans are associated with contradictory results. High-risk firms 
pay higher interest rates both in the beginning stage and in the later stages of the 
relationship, compared to loan pricing for low-risk firms. Thus a long-term relationship 
does not seem to benefit high-risk firms and may not encourage them to form durable 
relationships with the non-bank. 

Moreover, we find that loan pricing is different between the bank and the non-bank 
after controlling for firm risk. Our results show that bank loans have lower interest rates 
than non-bank loans in a certain case. Since the non-bank is also closely connected with 
bank loans by the guarantees they give, we examine loan pricing for those loan contracts 
that include the non-bank guarantee. We find that firms that have a bank loan guaranteed 
by the non-bank pay higher interest rates and that these firms are riskier than those whose 
contracts lack the non-bank guarantee. The result is robust after controlling for other 
factors. Unlike previous studies, we use the effective interest rate of the loan, which 
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includes the loan arrangement fees as well as fees for guarantees.77 The use of the 
effective loan rate in studies is usually ignored because of the lack of information about 
arrangement fees or loan discounts. We argue that the use of an effective loan rate is 
always preferred to using only the nominal loan rate. 

These results suggest that debt financing within the context of relationship lending is 
important in the bank lending environment but less so in the non-bank lending 
environment. To the author’s knowledge, this is the first study which applies the findings 
from relationship banking literature to non-bank loan contracts. 

The rest of the paper is organized as follows. Section 4.2 reviews the recent theoretical 
and empirical literature. Section 4.3 presents the Finnish non-bank financial institution. 
Section 4.4 describes the data and methodology, Section 4.4 analyses the results, and 
Section 4.5 concludes. 

4.2  Previous studies 

The recent literature on relationship lending has focused on two main dimensions, the 
duration and the scope of the bank-firm relationship, in order to find the sources of value 
of this relationship. The duration of the relationship has been under intensive research 
over many years and studies continue to explore the effects of this dimension on 
relationship strength. In general, the duration of the relationship is a good basic 
measurement for its strength, but as it measures only the length of the relationship, there 
is no additional information about the relationship’s intensity. This led studies to include 
other dimensions of the relationship such as the scope. 

In a theoretical paper, Boot & Thakor (1994) show that loan interest rates are lower in 
mature relationships. They consider a dynamic model where the bank is able to gather 
private, firm-specific information and share the benefits with the firm. However, some 
studies show that relationship duration is positively related to the cost of credit 
(Greenbaum, Kanatas & Venezia 1989, Sharpe 1990, Wilson 1993). Their argument is 
based on the bank’s use of monopoly power over the borrower firms. As a consequence, a 
lock-in problem arises and firms become informationally captured in the relationship 
with the bank. 

Empirically, several studies find that relationship duration and cost of credit are 
negatively associated (Berger & Udell 1995, Blackwell & Winters 1997, Angelini, Di 
Salvo & Ferri 1998, D’Auria, Foglia & Reedtz 1999, Niskanen & Niskanen 1999, 
Bodenhorn 2003), while others document the opposite result (Caves & Uekusa 1976, 
Nakatani 1984, Weinstein & Yafeh 1998). 

The recent empirical studies of relationship scope find that, if the relationship between 
the firm and bank includes a broader or more informative use of the financial services 
offered by the bank, the loan rate decreases (Cole 1998, Scott & Dunkelberg 1999, 
Degryse & van Cayseele 2000). In addition, Harhoff & Körting (1998) report that the 
mutual trust and strength of the relationship are positively related. Elsas & Krahnen 

                                                           
77 The equation for effective rate calculation is presented in Appendix I, according to the European Union 
directive 87/102/EEC. 
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(1998) find that the ‘housebank’ is an important determinant of the strength of the bank-
firm relationship. 

The coverage of the relationship lending literature on the relationships between non-
banks and firms is narrow. Many studies have concentrated on the effects of relationship 
characteristics on the bank-firm relationship, but very few attempts have been made to do 
so in the non-bank context. A large body of literature investigates the differences between 
bank and non-bank financing. In general, it is the degree of competition in credit markets 
that determines the cost of capital to firms. For bank financing, the cost of credit to firms 
is dependent on the bargaining power of the bank, which is in turn associated with the 
level of competition (Rajan 1992). Moreover, a strong bank-firm relationship may reduce 
the availability of non-bank funding, which instead raises the cost of credit from the bank 
(Weinstein & Yafeh 1998). However, firms with existing non-bank financing face lower 
bank loan rates than firms without non-bank financing (Boot 1992). A similar result is 
documented in Martinéz & Giné (2001). These results may imply that when a bank’s 
bargaining power decreases, the cost of the credit becomes lower. 

When firms face alternative sources of financing (as discussed above), which types of 
firms choose certain funding sources? Denis & Mihov (2003) investigate the alternative 
choices of financing in relation to the riskiness of the firm. They compare three sources: 
bank loans, private non-bank loans, and public debt, and find that high-quality firms tend 
to choose public debt, medium-quality firms choose bank loans, and low-quality firms 
choose non-bank loans. The implication of their result is that the role of non-banks is 
very important, even vital, for low-quality firms in order for them to receive any funding 
at all. Thus, the question of the diversification of risk among market lenders remains 
unanswered, since banks seem not to be able to satisfy the needs of low-quality firms as 
long as current bank regulation exists. 

4.3  Description of the Finnish non-bank financial institution 

The Finnish financial institution – our non-bank data source – is a financial company 
owned by the Finnish State.78 It offers financial services to Finnish small businesses for 
both domestic and international investment purposes. This non-bank lender is specialized 
in financing start-up firms, granting investment and working capital loans to growing 
firms, as well as venture capital to high-tech businesses. Many financing activities of this 
financial institution involve some level of partially secured or even unsecured loans.79 
About 10% of all of small business financing in Finland is granted through this non-bank 
(Teollisuuden ja työnantajain keskusliitto, Kauppa- ja teollisuusministeriö and Suomen 
Pankki 2001). Thus, the role of this non-bank financial institution is very important to 
small business financing in Finland. 

In 2003, the non-bank had share capital of 188 million Euros and a balance sheet of 
1530 million Euros. It has 25700 clients, 16 regional offices, and 405 employees. The 
company screens and monitors very closely the projects and firms it funds. The funding 

                                                           
78 Due to our promise to the non-bank lender, we do not disclose the name of the lender. 
79 Partially secured or unsecured loans are not fully secured by pledged collateral, if at all. 
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decisions are associated with the potential profitability and vitality of the firms. The 
creation of new companies and small business growth is of great importance to the non-
bank’s business. 

The basic principle of this non-bank is to identify and finance prospective business 
ideas which usually do not fulfill the loan terms of market lenders.80 This is, perhaps, one 
of the most crucial factors separating its role from that of a regular bank. Typically, it 
provides funding to projects that are unsecured or only partially secured. This indicates 
that this financier is taking more risk than commercial banks.81 Why can’t firms 
borrowing from non-bank financial institutions, such as the subject non-bank, be funded 
through other market lenders and banks? This is an important question which needs to be 
discussed in order to understand the justification of the financial operations and the role 
of this non-bank in Finnish financial markets. 

We suggest that the intervention of this non-bank is possible for two main reasons. 
First, up to a certain level, banks are regulated by the government of Finland and forced 
to operate under credit policy recommendations, in terms of the level of risk taking. This 
prevents banks from providing financing to firms that cannot pledge enough collateral for 
applied credit, for instance. Second, being owned by the Finnish government, there is an 
incentive problem associated with moral hazard which may allow and lead the non-bank 
to take more risk than other market lenders. Of course, ex ante, all prospective projects 
must be potentially profitable and, on average, more risky than those to which other 
lenders would or could commit. Otherwise, lenders would be able to clear the market 
without the existence of the subject non-bank lender. On the other hand, successful 
projects increase the economic wealth in the society and firms funded by the financier 
would not even exist without it. The existence of bank regulation thus transfers market 
risks partly from banks to this non-bank, and maybe to other non-banks in the market as 
well. Finally, we leave the following question for future discussion: Would the level of 
economic wealth be higher in a non-regulated (or a very minimally regulated) financial 
environment where risks were diversified among all lenders?82 

4.4  Data and methodology 

This study uses data from two main sources: hand-gathered, credit-file bank loans from 
one of the largest banks in Finland and from a large, non-bank Finnish financial 
institution. The bank data were collected between 2000 and 2002 and the non-bank data 
during summer 2002. 

The original data covered all corporate loans originated by a local corporate division 
of a major Finnish bank from 1995 to 2001.83 The data from the period 1995-1999 were 

                                                           
80 Over 90 percent of the non-bank’s loan contracts are unsecured, i.e. partially collateralized or no 
collateralization at all. 
81 This is possible through the intervention of the government. 
82 As long as the government is providing deposit insurance to banks, there has to be at least some level of 
regulation of banks’ operations. 
83 As a condition of being given access to the loan files of this bank, we have promised confidentiality to the 
bank and the customers regarding identity and location. 
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collected in 2000 and those from 2000-2001 in 2002. Each credit file includes detailed 
information on the credit contract between the borrower firm and the bank. The 
information content covers relationship-, collateral-, firm-, and loan-specific 
characteristics. The whole sample consists of 1436 loan decisions for 936 small firms.84 
We included only limited liabilities or partnerships in the analysis. 112 non-profit 
organizations with 125 loans were extracted. After that, we excluded 108 loans that 
provided no information about the loan rate.85 Information for effective loan rate 
calculations was missing for 14 loans. Thus, our final sample consists of 1189 loans for 
768 firms.86 In total, over 100 variables were gathered from 1436 credit files on small 
business loans granted between 1995 and 2001. 

Our original data for the non-bank consist of 966 loan decisions for 641 borrowers 
between 1995 and 2001. First, we extracted 13 cities with 19 loans from the data. It is not 
unusual for the subject non-bank to lend money for public purposes (when a city is the 
borrower). Then we excluded loans with encashments (re-financed problem loans) 
because we focus only on actual investment or working capital decisions. The number of 
encashment loans was 65, for 64 firms or firm owners. After this we excluded 26 equity 
loans for 23 firms. The data include one loan with an unavailable interest rate. Thus, our 
final sample consists of 855 loans and 551 firms. 

There are two different firm types in the data: limited liabilities and sole 
proprietorships/partnerships.87 Most of the firms in the non-bank data are partnerships 
with a 70.41 percent share. In the bank data 54 percent of firms are limited liabilities, the 
rest being partnerships. All contracts are granted for investment or working capital 
purposes to the firms. Industrial firms received the largest portion of financing in the non-
bank data, with a 36.5 percent share, while real estate is one of the major industries in the 
bank data with a 17 percent share. Real estate businesses received 10.4 percent of the 
non-bank loans, and the rest of the industrial sectors in the non-bank data are represented 
with shares of less than 10 percent each. We have separated industries using 2 digits from 
official industrial coding and formed ten industrial sectors (see Table 12 for detailed 
summary statistics). 

                                                           
84 All the firms in our data are small businesses with fewer than 30 employees, expect one with 160 employees. 
85 These include 55 loans with fixed rate (no obs.) and the other 53 lacking loan rate information. 
86 The number of observations in our final regression models drops dramatically because of the lack of firm-
specific information. 
87 From this point forward we use “partnerships” to refer to both partnerships and sole proprietorships. 
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Table 11. Definition of variables. 

Variable Definition 
Effective Rate Negotiated marginal interest rate, which is adjusted to the total loan arrangement 

fees and provisions for the lender by calculating the effective interest rate of the 
loan.88 

Duration Length of relationship between bank and firm (measured in years). 
Financial Services Number of the financial services of the firm in the subject bank. 
Loans Number of currently performing loans in the subject bank. 
Multiple Dummy variable indicating (=1) whether the firm owner has multiple client-bank 

relationships with the subject bank or not (=0). Client-bank relationships can 
include either firms or individuals. 

Commitment Ratio of firm’s total liabilities in the subject bank per total assets of the firm.89 
(=total liabilities/total assets) 

Collateralization Coverage of pledged total collateral over the total liabilities of the firm in the 
subject bank after the current loan (measured in percentage).  
[=(total collateral/liabilities)*100]. 

Personal Guarantee Dummy variable indicating (=1) whether the loan is personally guaranteed or not 
(=0). 

Non-bank Guarantee Dummy variable indicating (=1) whether the loan is guaranteed by the Finnish 
non-bank financial institution or not (=0). 

Non-bank Loan Dummy variable indicating (=1) whether the loan is granted by the Finnish non-
bank financial institution or not (=0). 

Leverage Debt per assets of the firm. (=debt/assets) 
Firm Age Age of the firm (measured in years). 
Total Assets Total assets of the firm. 
Total Sales Total sales of the firm. 
Legal Form A dummy variable indicating (=1) whether the legal form of the firm is 

partnership/proprietorship. Otherwise limited liability (=0). 
RiskD1-RiskD5 Financial risk class of the firm (the lowest risk = RiskD1).90 
Industry Ten industry dummies. 
Maturity Maturity of the loan (measured in years). 
Loan Size The amount of the loan (in thousand FIM). 
Year-dummies A dummy variable for each year in the data. 

In our analysis, we test a total of six OLS regressions and two probit regressions in four 
separate tables. First, we analyse which factors can best describe the strength of the 
relationship with respect to bank loans. Second, we analyse whether these factors are also 
associated with non-bank contracts. Third, we combine bank loans and non-bank loans 
and test which sources of finance achieve the highest cost benefits. And fourth, we test 
the effect of the riskiness of the firm on the need of the non-bank guarantee. All of our 

                                                           
88 See Appendix I for the equation for the calculation of the effective interest rate. 
89 The liabilities of the firm in the subject bank include the sum of all performing loans and bank guarantees. 
90 Financial risk classes are internally rated by the subject lender. 
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OLS regressions include the same dependent variable: the effective interest rate of the 
loan. Next, we describe the definitions of the variables. 

The data have been divided into four different variable groups: relationship-, 
collateral-, firm-, and loan-specific variables. Every category includes detailed 
information on the specific loan contract. The definition of variables is presented in Table 
11. Table 12 is a summary table. 

The Effective Rate is the dependent variable. It is the cost of financing that is 
negotiated between the lender and the firm. The total interest rate is the sum of the loan 
premium and the reference rate.91 The reference rate is the six-month Treasury bill for 
non-bank contracts and one-, three-, six- and twelve-month Treasury bills or the bank’s 
internal prime rate for bank loans, subject to the choice of borrower. We contribute to the 
literature by using the effective interest rate of the loan, which includes the total amount 
of arrangement fees for the bank and the non-bank. In the case of a bank loan with a non-
bank guarantee, the Effective Rate includes the yearly provision for the non-bank in 
addition to the bank loan rate. In the following, we briefly discuss the content of the four 
variable groups with variable descriptions. 

Relationship-specific characteristics. We use four relationship-specific variables: 
Duration, Financial Services, Loans, and Commitment. We refer to two dimensions: 
Duration is related to the length dimension and the rest of the variables represent the 
scope dimension of the relationship. In the relationship lending literature, relationship 
duration has been commonly used as a proxy for relationship strength (Boot & Thakor 
1994, Berger & Udell 1995, Petersen & Rajan 1995, Blackwell & Winters 1997, Harhoff 
& Körting 1998). A common finding is that duration is negatively related to the cost of 
credit. Thus, longer duration tends to strengthen the relationship via lower cost of credit 
or lower collateral requirements. These studies usually focus on the bank-firm 
relationship. 

For the scope of the relationship, Financial Services indicates the number of the 
subject bank’s financial services used by the firm, Loans stands for the number of 
currently performing loans of the firm, Multiple indicates whether the group of firms is 
under the same ownership or not, Commitment is the ratio of a firm’s total liabilities in 
the subject bank to the total assets of the firm. Commitment indicates the importance of 
the bank for the firm and implies the closeness of ties between the firm and the bank. 

Collateral-specific characteristics. The data provide detailed information on the 
Collateralization, i.e. the level of loan-specific collateral risk. This indicates the risk level 
for the current loan with regard to the supply of collateral. We refer to Table 11 for the 
detailed calculation used for this risk measure. We also have a simplified variable, 
Partially Secured, reduced from Collateralization. Partially Secured simply indicates 
whether the loan is fully collateralized or not. Lastly, the variable Personal Guarantee 
controls for whether personal guarantee as collateral is required or not. 

Firm-specific characteristics. We control for borrower risk by using the internal risk 
rating values determined by both lenders. The financial risk class rating is evaluated 

                                                           
91 In the subject non-bank, a government interest rate subsidy may exist. Because of the complexity of this 
subsidy, i.e. because the amount of the support depends on the area-specific development level, the dependent 
variable does not include information on this external proportion of the subsidy. In any case, the subsidy is not 
firm-specific and thus beyond the focus of our study. 
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before the collateral requirement is known. Thus, the financial risk class and collateral 
requirements are assumed to be uncorrelated. The data include up to five different risk 
classes: RiskD1 represents the lowest risk and RiskD5 the highest risk. However, due to 
differences in the number of internal rating classes, the non-bank data contain four risk 
classes. 

In the data from the Finnish non-bank financial institution, the risk class rating is 
determined in two steps. First, the mechanical risk class is formed from several financial 
statement ratios that cover four major financial performance measures: profitability, 
liquidity, size, and leverage. Second, the officer researches the prospects and, if 
necessary, adjusts the mechanical risk class rating. In our analysis, we use this end-value 
rating class determined by the officer. As the rating class is independently pre-determined 
before the interest rate of the loan is set, we consider the risk class and the interest rate to 
be uncorrelated. 

Loan-specific characteristics. We control for loan-characteristics by using two 
variables: Maturity and Year-dummies. Maturity is the maturity of the loan and Year-
dummies include a dichotomy variable for each year in the seven-year period in our data. 
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Table 12. Summary statistics. Whole sample period 1995-2001. 

Bank loans Non-bank loans Variables Unit 
Obs. Mean Std Obs. Mean Std 

Effective Rate % 1189 3.660 4.184  853 2.926 1.106 
Duration Years 1059 9.080 8.740  846 5.229 6.665 
Financial Services Quantity 918 9.922 9.238  - - - 
Loans Quantity 954 1.143 1.324  - - - 
Multiple 0,1 701 0.585 0.493  - - - 
Log (Commitment) Log Ratio 501 -2.881 5.092  608 -2.992 3.769 
Collateralization % 1143 103.479 36.300  846 41.999 30.765 
Partially Secured 0,1 1189 0.288 0.453  853 0.945 0.228 
Personal Guarantee 0,1 1186 0.290 0.454  840 0.406 0.491 
Non-bank Guarantee 0,1 1160 0.077 0.266  - - - 
Leverage Ratio 535 0.972 1.423  - - - 
Firm Age Years 825 9.045 8.673  829 9.035 10.153 
Log (Total Assets) Log Ratio 540 6.969 1.756  - - - 
Log (Total Sales) Log Ratio - - -  608 8.048 1.673 
Legal Form 0,1 1189 0.461 0.499  853 0.703 0.457 
RiskD1 0,1 1189 0.045 0.206  853 0.120 0.325 
RiskD2 0,1 1189 0.063 0.243  853 0.309 0.463 
RiskD3 0,1 1189 0.093 0.291  853 0.494 0.500 
RiskD4 0,1 1189 0.051 0.221  853 0.077 0.267 
RiskD5 0,1 1189 0.026 0.159  - - - 
1 Agriculture 0,1 1189 0.012 0.108  853 0.046 0.209 
2 Industrial 0,1 1189 0.071 0.256  853 0.365 0.482 
3 Electronics 0,1 1189 0.006 0.077  - - - 
4 Construction 0,1 1189 0.169 0.375  853 0.042 0.201 
5 Wholesale, retail 0,1 1189 0.155 0.362  853 0.040 0.196 
6 Hotel, restaurants 0,1 1189 0.056 0.231  853 0.067 0.250 
7 Transportation 0,1 1189 0.044 0.205  853 0.094 0.292 
8 Financing 0,1 1189 0.015 0.122  853 0.001 0.034 
9 Real estate 0,1 1189 0.170 0.376  853 0.103 0.304 
10 Other services 0,1 1189 0.073 0.261  853 0.047 0.212 
Maturity Years 1189 4.663 3.748  853 5.706 2.034 
Log (Loan Size) Log Ratio 1189 5.217 1.307  853 12.582 1.174 
Year 1995 0,1 1189 0.112 0.315  853 0.121 0.326 
Year 1996 0,1 1189 0.130 0.336  853 0.169 0.375 
Year 1997 0,1 1189 0.119 0.323  853 0.168 0.374 
Year 1998 0,1 1189 0.130 0.337  853 0.150 0.357 
Year 1999 0,1 1189 0.163 0.370  853 0.145 0.353 
Year 2000 0,1 1189 0.184 0.388  853 0.108 0.310 
Year 2001 0,1 1189 0.162 0.369  853 0.140 0.347 
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4.5  Results 

4.5.1  Bank loans (hypothesis 1) 

The results concerning bank loans are presented in Table 13. All three OLS regressions 
show that the duration and the scope of the relationship are important determinants of the 
strength of the relationship. The parameter values for Duration range between –0.094 and 
–0.120, meaning that longer duration seems to lower the cost of credit. For instance, the 
results imply that a 10-year increase in the length of the relationship lowers the effective 
interest rate of the loan by around 10 percent. The parameter value for the scope of the 
relationship is statistically significant only for Loans, which is positively associated with 
the cost of credit. It seems that the loan rate increases with the number of performing 
loans.92 

We add one collateral characteristic, Non-bank Guarantee, to the second regression in 
Table 13. When the loan is guaranteed by the non-bank, the loan rate decreases by 
approximately 0.04 percent, although this parameter value is not significant. 

We find that the use of personal guarantees is associated with a higher interest rate in 
every regression in Table 13. The magnitude of the coefficients ranges from 0.174 to 
0.181 percent. Thus, the increase in the loan rate can be over 17 basis points when a 
personal guarantee is required by the bank. We also find that personally guaranteed loans 
are more likely to be associated with high-risk firms than low-risk firms (results not 
reported). 

                                                           
92 We test an additional probit-regression, which shows that riskier firms are more likely to be related to higher 
number of performing loans (Loans). The estimates are not reported. 
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Table 13. Relationship characteristics – bank loans. OLS-estimates, period 1995-2001. 

Explanatory variables (1) (t-value) (2) (t-value) (3) (t-value) 
Intercept 2.766*** (11.83) 2.779*** (11.70) 2.705*** (11.47) 
Relationship- characteristics       

Log (Duration) -0.118*** (-2.97) -0.120*** (-2.99) -0.094** (-2.22) 
Log (Financial Services) 0.033 (0.80) 0.033 (0.81) 0.031 (0.76) 
Loans 0.037** (2.12) 0.039** (2.12) 0.045** (2.46) 
Multiple 0.027 (0.54) 0.023 (0.46) 0.034 (0.69) 
Log (Commitment) -0.002 (-0.30) -0.001 (-0.24) -0.002 (-0.29) 

Collateral-characteristics       
Collateralization -0.001* (-1.72) -0.001* (-1.71) -0.001 (-1.59) 
Personal Guarantee 0.174*** (3.13) 0.174*** (3.07) 0.181*** (3.21) 
Non-bank Guarantee   -0.048 (-0.68) -0.040 (-0.57) 

Firm-characteristics       
Log (Leverage) -0.010 (-0.32) -0.013 (-0.41) -0.018 (-0.55) 
Log (Firm Age) 0.056 (1.32) 0.051 (1.16) 0.057 (1.30) 
Log (Total Assets) -0.015 (-0.61) -0.013 (-0.53) -0.017 (-0.68) 
Legal Form -0.001 (-0.03) 0.0002 (0.00) 0.011 (0.19) 
RiskD1 Reference  Reference    
RiskD2 -0.030 (-0.36) -0.027 (-0.32)   
RiskD3 0.028 (0.47) 0.036 (0.59)   
RiskD4 0.111 (1.45) 0.117 (1.50)   
RiskD5 0.194* (1.91) 0.203** (1.97)   
RiskD1-2     Reference  
RiskD3-5     0.333*** (2.62) 
RiskD3-5 * Log (Duration)     -0.124** (-2.12) 

Loan-characteristics       
Maturity -0.038*** (-4.53) -0.038*** (-4.48) -0.040*** (-4.68) 
Log (Loan Size) -0.204*** (-6.88) -0.204*** (-6.73) -0.201*** (-6.78) 
Obs.       282         279         279  
Adj. R2 0.524  0.522  0.529  

Dependent variable: Log (Effective Rate). We refer to Table 11 for detailed variable definitions. Year-
dummies and industries are controlled in the estimations, parameter values not reported. *, **, *** Significance at 
the 10% , 5%, and 1% levels, respectively. Data: bank loans, 1995-2001. 

The third regression in Table 13 shows an interesting finding on the relationship between 
borrower risk and characteristics of the bank-firm relationship. We create two risk classes 
from the original five and analyse high-risk and low-risk firms separately.93 We find that 
high-risk firms pay significantly higher rates than low-risk firms in the third regression. 
The parameter value for RiskD3-5 is 0.333, which indicates that the interest rate for high-
risk firms is 33.3 basis points higher than for low-risk firms. Also, we test whether the 

                                                           
93 We argue that this distinction is reasonable since we assume that the difference between RiskD1 and RiskD2 
is smaller than the difference between RiskD2 and RiskD3. Thus, the high-quality firms belong to the first- and 
second-lowest risk classes by this definition. 
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interaction term, (RiskD3-5) * Log (Duration), provides additional information on the 
relationship between the riskiness of the firm and the duration of the bank-firm 
relationship. We find that the interaction term is negatively and significantly related to the 
cost of credit, while the association between high-risk firms (RiskD3-5) and the cost of 
credit is positive and significant. The implication is that although high-risk firms pay 
higher interest rates in the beginning of the relationship compared to low-risk firms, the 
loan rate for high-risk firms is lower than for low-risk firms as the relationship matures. 
Thus, low-risk firms in particular enjoy the benefits of establishing a long-term 
relationship with the bank. This result indicates that, for high-risk firms, the risk class is 
not as important a factor in a matured relationship as it is in the first stage of the 
relationship. 

We control for loan characteristics with two variables, Maturity and Loan Size. Both 
of the variables are negatively related to the loan rate. A longer maturity and larger loan 
size tend to lower the interest rate of the loan. The parameter value for Maturity ranges 
from –0.038 to –0.040. Thus, a one-year increase in the maturity of the loan tends to 
decrease the loan rate by 38 to 40 basis points. Using an economic interpretation, we first 
multiply the parameter value of Maturity, -0.040, with its standard deviation, 3.748, and 
get –0.150. Thus, a one standard deviation increase in Maturity decreases the loan rate by 
0.15 percent. Similarly, if Loan Size increases by one standard deviation, 1.307, the loan 
rate decreases by 0.26 percent (according to the parameter value of Loan Size in the third 
regression in Table 13). 

There are 282 observations in the first regression and 279 observations in the second 
and third regressions. The drop in the number of observations is caused by the use of 
variables concerning the firm-characteristics, which are not available for all loans.94  

4.5.2  Non-bank loans (hypothesis 1) 

We document the results of the non-bank loan contracts in Table 14. There are three OLS 
regressions that contain different compositions of relationship characteristics and 
borrower risk. All regressions are controlled for collateral, firm, and loan characteristics. 
Because of the nature of non-bank financing, there are no variables such as Loans or 
Financial Services available for the analysis.95 However, we are able to proxy relationship 
scope by using Commitment, which provides measures similar to those in the bank loan 
data.96 

We find that Duration is slightly negative and statistically significant only in the third 
regression in Table 14. For every one percent increase in the length of the relationship 
between the firm and the non-bank, the interest rate decreases by 6.4 basis points. Thus, 
the duration effect in non-bank loans seems much weaker than in bank loans. In any case, 
this effect is nearly half of the similar effect for high-risk firms in the banking 

                                                           
94 However, we assume that the subsample is not biased from the original sample and no sample selection errors 
exist, since the lack of observations is presumed to be random. 
95 The non-bank does not collect deposits from borrowers. 
96 Commitment includes the ratio of the amount of a firm’s liabilities (loans only) per total debt of the firm. It is 
slightly different compared to the bank loans data, where a firm’s liabilities also include bank guarantees. 
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environment. We do not find Commitment to be related to loan pricing in non-bank loans 
in any of the regressions. 

After testing how borrower risk and duration of relationship are related, we find 
interesting results compared to the findings for bank loans. In the second regression in 
Table 14, the parameter value for RiskD3-4 is 0.290. The effect is similar to the bank 
loans case. However, after adding an interaction term in the third regression similar to 
that presented in the earlier section, we find that the non-bank’s lending behavior differs 
from the bank’s lending behavior. The interaction term, RiskD3-4 * Log (Duration), is 
now positive with a statistically significant parameter value of 0.063. This shows that 
high-risk firms pay higher interest rates than low-risk firms regardless of the length of 
relationship. Moreover, looking at the total effect of high-risk firms on the cost of credit, 
we find that these firms do not benefit from a long-term relationship in terms of lower 
interest rates. However, low-risk firms do experience some benefits from establishing a 
durable relationship with the non-bank.  

In short, these results imply that relationship characteristics are not as consistent in 
non-bank financing as they are in bank financing. We do not find any strong effect on 
relationship duration before separating risk classes. After the two-level risk class 
separation, a duration effect exists in the interaction term, but only for low-risk firms 
(contrary to the finding in the bank data). 

For control variables, we find that Collateralization is very significantly and positively 
related to the cost of capital, and with greater magnitude than in the bank loans data. 
However, we do not find that personal guarantees are important in any of the three 
regressions. The parameter value of Maturity is negative and significant, varying between 
–5.1 and –5.3 basis points. Thus, one standard deviation in Maturity affects the loan rate 
by –0.08 percent (in the third regression). 
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Table 14. Relationship characteristics – a Finnish non-bank financial insitution. OLS-
estimates, period 1995-2001. 

Explanatory variables (1) (t-value) (2) (t-value) (3) (t-value) 
Intercept 1.675*** (12.39) 1.809*** (12.90) 1.922*** (12.77) 
Relationship- characteristics       

Log (Duration) -0.024* (-1.70) -0.014 (-0.92) -0.064** (-2.21) 
Log (Commitment) 0.002 (0.76) 0.001 (0.43) 0.0005 (0.16) 

Collateral-characteristics       
Collateralization -0.005*** (15.47) -0.006*** (-16.00) -0.006*** (-16.00) 
Personal Guarantee 0.027 (1.10) 0.018 (0.70) 0.020 (0.79) 

Firm-characteristics       
Log (Total Sales) 0.002 (0.19) -0.008 (-0.71) -0.008 (-0.76) 
Log (Firm Age) -0.005 (-0.33) -0.003 (-0.20) -0.004 (-0.25) 
Legal Form -0.001 (-0.05) -0.010 (-0.32) -0.007 (-0.24) 
RiskD1 Reference      
RiskD2 0.207*** (6.56)     
RiskD3 0.372*** (11.09)     
RiskD4 0.456*** (10.33)     
RiskD1-2   Reference  Reference  
RiskD3-4   0.290*** (9.20) 0.156** (2.13) 
RiskD3-4 * Log (Duration)     0.063** (2.03) 

Loan-characteristics       
Maturity -0.051*** (-8.32) -0.053*** (-8.05) -0.052*** (-7.96) 
Log (Loan Size) -0.034** (-2.34) -0.040*** (-2.62) -0.041*** (-2.68) 
Obs.        576         576         576  
Adj. R2 0.651  0.610  0.612  

Dependent variable: Log (Effective Rate). We refer to Table 11 for detailed variable definitions. Year-
dummies and industries are controlled in the estimations, parameter values not reported. *, **, *** Significance at 
the 10% , 5%, and 1% levels, respectively. Data: non-bank loans, 1995-2001. 

4.5.3  Bank and non-bank loan characteristics combined (hypothesis 2) 

In Table 15, we report results after bank loans and non-bank loans are combined into one 
data set. Thus, we have 2042 loan contracts and 1319 firms. The number of firms 
contains the total amount after adding the firms’ bank data to non-bank data.97 In the 
following, we describe some problems and solutions related to the pooled sample. 

Both data sets share the same dependent variable – Effective Rate. The main purpose 
of this section is to analyse which of the following three sources of finance is associated 
with the lowest cost of capital; bank loan, non-bank loan or bank loan backed by a non-
bank’s guarantee. Some of the explanatory variables are identically measured in these 

                                                           
97 The number of firms included 33 repetitions, because the non-bank and the bank finance the same firms 
independently. We deleted those repetitions from the non-bank data. However, the results were consistent also 
when estimating with repetitions. 
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two data sets, which allows us to merge the values and use only one variable in the 
regressions.98 If the variables are non-mergeable, we use separate variables.99  

We run two separate regressions, where we test the effect of the non-bank’s guarantee 
(Non-bank Guarantee) and the choice of non-bank (Non-bank Loan) on the interest rate 
of the loan for bank loans, after controlling for firm- and loan-specific characteristics. 
The only difference between these regressions is the measurement of the collateral. In the 
first regression, the collateral is measured by the dichotomous variable Partially Secured. 
It equals one if the loan is not fully secured and zero otherwise. In the second regression, 
the collateral is measured by Collateralization which indicates the level of collateral as a 
continuous variable. When the dichotomous collateral variable is examined (in the first 
regression), we find that Non-bank Loan and Non-Bank Guarantee have positive and 
statistically significant parameter values. This indicates that bank loans are priced at a 
lower level than non-bank loans (Non-Bank Loan) or bank loans guaranteed by the non-
bank (Non-bank Guarantee). However, when we examine the level of collateral as a 
continuous variable (which is expected to be more informative than a dichotomous 
variable), the results show that Non-bank Loan is no longer statistically significant. 
Moreover, the second regression has greater explanatory power (Adj. R2) than the first 
regression, which indicates that our model in the second regression is more capable of 
explaining the changes in the Effective Rate. In short, the continuous measurement is 
preferred to the dichotomous measurement of the use of collateral. These results imply 
that information on the source of financing alone is insufficient when examining the 
above effects, especially for non-bank loans. The information on collateralization level is 
an important factor when examining the loan pricing determinants. Relationship-
characteristics indicate that Duration is slightly statistically significant with a consistent 
parameter sign to earlier regressions. 

                                                           
98 Mergeable variables are Duration, Commitment, Collateralization, Partially Secured, Personal Guarantee, 
Maturity, Industries and Year-dummies. 
99 Non-mergeable variables are Financial Services, Multiple, Loans, Leverage and RiskD1-RiskD5. The reason 
we are not able to merge risk classes is because of the unique internal risk rating between the bank and non-
bank. 
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Table 15. Cost of credit. Comparison between bank loans and non-bank loans. OLS-
estimates, period 1995-2001. 

Explanatory variables (1) (t-value) (2) (t-value) 
Intercept 1.387*** (23.86) 1.695*** (25.51) 
Relationship- characteristics     

Non-bank Guarantee 0.414*** (7.69) 0.410*** (7.70) 
Non-bank Loan 0.473** (2.35) 0.315 (1.60) 
Log (Duration) -0.029* (-1.88) -0.028* (-1.85) 
Log (Commitment Level) 0.004 (1.54) 0.005* (1.83) 

Collateral-characteristics     
Partially Secured 0.119*** (3.65)   
Collateralization   -0.003*** (-7.95) 
Personal Guarantee 0.130*** (5.13) 0.105*** (4.21) 

Firm-characteristics     
RiskD1a -0.187*** (-2.81) -0.202*** (-3.05) 
RiskD2a -0.244*** (-4.05) -0.238*** (-4.05) 
RiskD3a -0.065 (-1.34) -0.065 (-1.36) 
RiskD4a 0.050 (0.82) 0.065 (1.09) 
RiskD5a Reference  Reference  
RiskD1b -0.547*** (-8.52) -0.502*** (-7.96) 
RiskD2b -0.358*** (-6.35) -0.306*** (-5.51) 
RiskD3b -0.205*** (-3.61) -0.158*** (-2.84) 
RiskD4b Reference  Reference  
Log (Firm Age) -0.027 (-1.54) -0.018 (-1.08) 

Loan-characteristics     
Maturity -0.070*** (-15.64) -0.067*** (-14.85) 
Log (Loan Size) -0.028* (-1.81) -0.027* (-1.77) 
Obs.         976            969  
Adj. R2 0.445  0.472  

Dependent variable: Log (Effective Rate). Note: The fee for non-bank’s guarantee is included in the effective 
interest rate for those loans concerned. We refer to Table 11 for detailed variable definitions. Year-dummies 
and industries are controlled in the estimations, parameter values not reported. *, **, *** Significance at the 10%, 
5%, and 1% levels, respectively. a Source: bank data. b Source: non-bank data.  Data: bank loans and non-bank 
loans merged, 1995-2001.  

Control variables are consistent with earlier results. Results imply that riskier firms pay 
higher rents and that the longer maturity of the loan is related to lower interest rates. 

In sum, both regressions provide evidence that a bank loan guaranteed by the non-
bank is the highest priced source of funding among these three alternatives. In the first 
regression, when the non-bank is joined in the contract by giving a guarantee or if the 
non-bank is the actual lender, firms pay higher interest rates. In addition, we provide 
evidence which favours the use of collateralization levels instead of the information on 
the incidence of collateral. 
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4.5.4  Borrower risk and alternative funding choices (hypothesis 3) 

In Table 16, we report results concerning firm risk and the choice of alternative funding 
options. Because of the data restrictions and the nature of the lenders’ internal risk 
ratings, we are able to compare only loans granted by one source, the bank. Thus, we 
conduct an analysis that provides a comparison of the bank loans with and without a non-
bank guarantee. We test how the riskiness of the firm is associated with these funding 
choices by using a probit model. In the second regression, we merge three highest risk 
classes to RiskD3-5 and keep the two lowest risk classes, RiskD1-2, in the reference 
class. The two-class separation is similar to the earlier regressions. 

The dependent variable takes binary values zero or one. In the latter case, the bank 
loan includes a non-bank guarantee. Our results show that riskier firms are more likely to 
be associated with bank loans that are backed by the non-bank. The parameter value for 
RiskD3-5 in the second regression is 0.526 at the five percent significance level. For 
relationship characteristics, we find that only the Loans variable is related to the choice of 
funding. Its parameter values, between 0.209 and 0.217, indicate that a higher number of 
loans is more likely to be associated with bank loans that include a non-bank guarantee. 
This can be explained by a higher probability of default on the firm’s part, which gives 
the bank an incentive to share the risk with the non-bank. The risk sharing is 
implemented by the non-bank’s guarantee. In the first regression, we conduct the test by 
using five different risk classes, according to the internal rating classes. We document 
similar results but without significant parameter values. 

Our interpretation of the above results is that if the firm has enough collateral to 
pledge (i.e. non-bank guarantee not needed) to receive external funding, a long-term 
relationship with the bank may provide optimal benefits. The most expensive choice of 
loan occurs when the bank loan is backed by a non-bank guarantee. In addition, riskier 
firms tend to be associated more often with bank loans that contain the guarantee. Less 
risky firms are likely to receive bank loans without a costly guarantee by the third party 
(non-bank). Similar results are presented in Denis & Mihov (2003). 
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Table 16. Borrower risk and non-bank’s guarantee in bank loans. Probit-estimates, 
period 1995-2001. 

Explanatory variables (1) (std) (2) (std) 
Intercept -1.599 (1.362) -1.624 (1.355) 
Relationship- characteristics     

Log (Duration) 0.057 (0.215) 0.047 (0.212) 
Log (Financial Services) 0.251 (0.229) 0.249 (0.227) 
Loans 0.217** (0.091) 0.209** (0.089) 
Multiple -0.142 (0.277) -0.149 (0.276) 
Log (Commitment) 0.041 (0.035) 0.042 (0.035) 

Collateral-characteristics     
Collateralization -0.009 (0.006) -0.009 (0.006) 
Personal Guarantee 0.560* (0.310) 0.575* (0.305) 

Firm-characteristics     
Log (Leverage) 0.127 (0.204) 0.134 (0.200) 
Log (Firm Age) -0.092 (0.247) -0.071 (0.243) 
Log (Total Assets) -0.179 (0.134) -0.163 (0.130) 
Legal Form -0.655 (0.410) -0.630 (0.402) 
RiskD1 Reference    
RiskD2 0.217 (0.475)   
RiskD3 0.517* (0.307)   
RiskD4 0.679 (0.423)   
RiskD5 0.544 (0.492)   
RiskD1-2   Reference  
RiskD3-5   0.526** (0.268) 

Loan-characteristics     
Maturity 0.070 (0.046) 0.066 (0.045) 
Log (Loan Size) 0.312* (0.170) 0.308* (0.165) 

Obs.         279          279  
LogL -77.700  -77.865  
Dependent variable: Log (Effective Rate). We refer to Table 11 for detailed variable definitions. Year-
dummies and industries are controlled in the estimations, parameter values not reported. *, **, *** Significance at 
the 10%, 5%, and 1% levels, respectively. Data: bank loans, 1995-2001. 

4.6  Conclusions 

An important difference between bank financing and non-bank financing is the 
availability and cost of capital. Typically, non-bank financial institutions are able to fund 
businesses that cannot be funded through traditional bank lending channels. There are 
several reasons why banks are not able to satisfy the needs of these firms. Perhaps the 
main hindrance is the existence of bank regulation, which prevents banks from granting 
capital to projects that involve excessively high risks. 
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However, banks and non-banks share many similarities. For instance, (i) both finance 
firms at the early stages until they can access public sources of finance; (ii) both face the 
problems of asymmetric information, adverse selection, moral hazard, and ex post 
verification; (iii) both have incentives to build close ties with the borrowers in order to 
alleviate problems of information asymmetries. 

In Europe, the development, functioning, and efficient use of non-banks in financial 
markets are less evolved than in the US. The explanation is partly related to the 
differences in the financial systems – Europe has a bank-centred financial system (except 
Great Britain) and the US has a market-based financial system. Yet the uncertain role of 
non-bank financing in bank-centred financial systems motivates us to investigate the 
characteristics of non-bank financing in Finland. We use the implications of relationship 
banking to analyse whether those factors are also applicable to the relationship between 
the non-bank and the firm. Our empirical investigation of the non-bank focuses on the 
government-owned financial institution which currently provides about 10 percent of 
external funds to small businesses in Finland. 

Moreover, we test which type of financing is associated with the highest cost-benefits 
to the firms. We compare the cost of credit among bank loans, non-bank loans, and a 
combination of these. We have unique small business data from one of the largest banks 
and one of the largest non-banks in Finland. The data include credit-file-specific 
information from both lenders between 1995 and 2001. 

Our findings show that the determinants of relationship banking are only partially 
transferable to the relationship between the non-bank and the firm. Even though duration 
is a very important factor in the strength of the bank-firm relationship, it is only 
marginally important in non-bank financing. After analysing the relationship between 
borrower risk and relationship characteristics, we find interesting results. For bank loans, 
high-risk firms benefit more from a durable relationship with the bank than low-risk 
firms. As the relationship matures, low-risk firms enjoy a larger decrease in the interest 
rate than high-risk firms. However, for non-bank loans, we find nearly contradictory 
results. Low-risk firms are associated with a lower cost of credit in durable relationships, 
while with high-risk firms we find no benefit, in terms of lower interest rates, to 
establishing a long-term relationship with the non-bank. 

Moreover, after comparing bank and non-bank loans, we find that bank loans backed 
by a non-bank guarantee are one of the most expensive funding choices for the firm, and 
bank loans without the guarantee may give the most optimal benefits to the firm in terms 
of the cost of credit.100 In addition, we provide evidence which supports the use of 
collateralization levels instead of information on whether collateral is used or not in the 
loan contract. We find that relationship lending characteristics are stronger with bank 
financing than with non-bank financing. This may imply that the non-banking 
environment is more concentrated on a transaction-based lending structure rather than on 
relationship lending structure. The results for non-bank loans show that loan pricing is 
mainly based on the level of collateral risk and the firm-specific risk, rather than 
relationship characteristics. 

As the relationship lending literature is still searching for the precise sources of value 
of the lender-borrower relationship, it would be interesting to test whether other 
                                                           
100 However, there are firms that cannot receive funding unless the loan is guaranteed by the government. 
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innovative factors of relationship strength would be related to the non-bank-firm 
relationship. We leave this challenging research question for future studies. 
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 Appendix I 

Equation for the calculation of the effective interest rate 
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AK = amount of the loan K (after fees charged) 

A´
K´ = amount of the payment K´ 

m = number of the last payment 

tK´ = time period between the payment n:o 1 and payments n:o 2  m 

i = effective interest rate 
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