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ABSTRACT

Lending Relationshipsin Germany: Empirical Resultsfrom Survey Data

by Dietmar Harhoff, Timm Kérting’

We examine empirically the role of lending relationships in determining the collateral
requirements, costs and availability of external funding. The data originate from a
recently concluded survey of small and medium-sized German firms. In our descriptive
analysis, we explore the borrowing patterns and the concentration of borrowing from
financial ingtitutions. Using data on line of credit (L/C) interest rates, collateral
requirements, and the firms use of fast payment discounts we find that relationship
variables may have some bearing on the price of external funds, but much more so on
loan collateraization and availability. Firms in financial distress face comparatively high
L/C interest rates and reduced credit availability.

This paper is produced as part of a CEPR research program on Market Structure and Competition
Policy, supported by a grant from the Commission of the European Communities under its Human
Capital and Mobility Programme (No. ERBCHRXCT940653). The paper was written while the
first author was on leave from ZEW and Visiting Research Professor at the Social Science
Research Center Berlin (WZB). The hospitality of WZB and its research support are gratefully
acknowledged. The data used in this study were collected under a grant from the German Research
Council (DFG), the Ministry of Economics (Bundesministerium fur Wirtschaft), and the ZEW.
None of the views expressed in this paper should be ascribed to either of the funding organizations.
We acknowledge helpful suggestions from seminar audiences in Heidelberg, Frankfurt, Berlin and
Vienna, and in particular from Helmut Bester, Wolfgang Clemenz, Martin Hellwig, Jan Pieter
Krahnen, Winfried Pohlmeier, Konrad Stahl and Peter Winker. We are also thankful to several
banking practitioners and firm executives for insightful comments. The usual disclaimer applies.



ZUSAMMENFASSUNG

Kreditbeziehungen in Deutschland: Empirische Ergebnisse einer
Unter nehmensbefragung

Unter Verwendung eines fir Deutschland einzigartigen Querschnittsdatensatzes unter-
suchen wir in diesem Papier empirisch den Einflufd von Bankbeziehungen auf die Kosten
und die Verfugbarkeit von Bankkrediten. Die Daten wurden im Jahre 1997 bei 1509
kleinen und mittleren Unternehmen (KMU) erhoben. In einer ersten deskriptiven Anayse
werden Finanzierungsmuster und Verschuldungskonzentration dargestellt. Detaillierte
Angaben zu Kontokorrent- und Lieferantenkrediten ermdglichen es uns, in ener
mikrookonomischen Analyse die Einflul¥faktoren auf die Kosten und die Verfigbarkeit
von Krediten zu bestimmen. Demnach scheinen Bankbeziehungen einen wesentlich
starkeren Einfluld auf die Verfligbarkeit as auf die Preisgestaltung von Krediten zu
haben. AulRerdem fihren finanzielle Schwierigkeiten eines Unternehmens zu einer Ver-
teuerung von Kontokorrentkrediten und einer sinkenden Kreditverfligbarkeit.



NON-TECHNICAL SUMMARY

The relationships between firms and external financiers can be affected by a number of
problems. Since not al contingencies are typicaly foreseen, contracts between these
parties are typicaly incomplete. One party may be able to behave opportunistically in
such a case. If the respective partners cannot commit credibly ex ante to non-
opportunistic behavior, the investment and funding decisons may not be efficient.
Furthermore, the presence of asymmetric information, adverse selection and mora
hazard may lead investors to ration credit since they cannot fully observe the lenders
quality and future decisions (e.g. with respect to the actual choice of investment
projects). A growing literature addresses these problems and the extent to which they
can be reduced. The quality of relationships between banks and enterprises has become
particularly relevant in this discussion. Long-term relationships between banks and firms
may be an important instrument for counteracting informational asymmetries, which are
presumably characteristic of financia markets and the likely cause of financing
constraints. Developing a reputation for non-opportunistic behavior in such arelationship
may be important for solving commitment problems.

Presumably, the above-mentioned problems (and the need for solving them) are
particularly pronounced for smaller firms which face idiosyncratic risks and relatively
high volatility in their economic environment. In the case of Germany an extraordinary
78 percent of al firms have fewer than 500 employees. Therefore, a study examining the
financing conditions for these small and medium sized enterprises (SMEs) and their
lending relationships should be particularly relevant. Prior studies have shown that the
quality of bank-firm lending relationships is an important determinant for financing
conditions of SMEs in the United States. To date, no comprehensive study of this kind
has been undertaken for German SMEs, athough the German economy has been singled
out by some observers as the exemplary case of a bank-based financial system.
Moreover, German banks have often been praised as being particularly effective in
channelling investment funds to SMEs. One might therefore expect that the quality of
lending relationships should be of particular importance in this country.

On theoretical grounds, the quality of lending relationships may have a great impact on
the availability and the cost of external funding. Banks generate private information on
their borrowers in the course of a bank-firm relationship; i.e., over time banks learn
about the true quality of the respective firm. If the result of this learning process is
transparent to other banks as well, ‘good’ firms will be able to achieve more favorable
financing conditions. If quality information cannot be transferred easily, the bank may be
able to gain informational monopoly power over its customers. In this case, even ‘good’
firms may not see an improvement in financing ¢ onditions over time. However, in this



particular case banks may be more inclined to provide debt finance in the case of
temporary cash flow shocks or during financial distress.

This paper makes use of data originating from a recently conducted survey of 1399
German SMEs. The survey data include extensive information on the firms' relationships
with financid institutions and the firms' use of financial services. The relatively detailed
information contained in the data enables us to examine the impact of lending
relationships on the availability and the cost of external funding for German SMEs.

The first step is a descriptive analysis of the data. Our results reveal highly concentrated
borrowing, measured by the number of different lending relationships or the fraction
borrowed from the most important institution. Most of the smaller firms in our sample
maintain only one or two relationships with lending ingtitutions, and on average, even the
larger ones have only four different relationships. Furthermore, the fraction borrowed
from the most important financial institution, on average, ranges from about 62 percent
for the largest firms to some 80 percent for the smallest firms.

We estimate different specifications to identify determinants of collateral requirements on
lines of credit, interest rates on lines of credit, and the availability of externa funding,
respectively. The incidence of collateralization increases with the volume of the loan,
whereas it decreases with firm size and age. In the case of a firm having faced financial
distress within the five years prior to 1997, the likelihood of having to pledge collateral
for the firm’s most important line of credit (L/C) increases sharply. As expected, the
duration of the lending relationship has a negative impact on collateral requirements. This
is consistent with the theoretical prediction that an intensive relationship enables the
lender to gather detailed information on the borrower such that collateralization is no
longer necessary. The concentration of borrowing, measured by the number of
relationships with different institutions, shows a positive impact on the banks propensity
to demand collateral. If the lending relationship is perceived as one of mutual trust, the
propensity of collateral requirements declines. Furthermore, East German firms are more
likely to be subjected to collateral requirements.

The costs of external finance - measured by the interest rate charged on lines of credit -
are negatively influenced by firm size and age. This result is again consistent with
theoretical considerations. A high firm age may be interpreted as an indicator of the
firm’'s quality, since it has survived longer than other enterprises. Holding age constant
and assuming that firms start out at smilar size, larger firms must have experienced
higher growth over their history than smaller enterprises. Moreover, larger firms are
likely to have more bargaining power with respect to their banks. We find that the
occurrence of financial distress induces banks to charge higher interest rates.
Surprisingly, neither the duration of the relationship nor the concentration of borrowing
have a significant impact on the pricing of lines of credit. Only the perception of a



mutually trustful relationship exerts a statistically significant negative impact on the costs
of external finance. Furthermore, it is remarkable that East German firms face interest
rates that are about one percentage point higher than those of comparable West German
firms. This differential may reflect an additional risk premium for those firms.

Using detailed data on trade credit, we measure the availability of external finance
indirectly by the extent to which the firm actualy makes use of fast payment discounts
offered to it. As expected, credit availability increases with firm age. Firm size does not
have the expected significant impact. The duration of the bank-firm relationship and the
perception of mutua trust seem to play no role at all in determining credit availability,
whereas the number of different lenders has the expected negative sign. Moreover, the
availability of external fundsis much lower for East German firms.

Taken together, these results suggest that long-lasting lending relationships and
concentrated borrowing are desirable to firms. The data are not consistent with the
hypothesis that weaker firms seek to establish particularly close relationships, abeit at
some cost. Moreover, we cannot detect traces of informational monopolies - ceteris
paribus, firms with more concentrated borrowing and long-lasting bank relationships fare
better than other enterprises in terms of collateral requirements, interest rates, and credit
availability.



1 I ntroduction

The relationships between firms and external financiers can be affected by a number of
problems. Due to incompleteness of contracts and the intertemporal structure of lending
transactions, hold-up problems may arise. If the respective partners cannot commit ex
ante to non-opportunistic behavior, the investment and funding decisions may not be
fully efficient. Furthermore, in the presence of asymmetric information, adverse selection
and moral hazard may lead investors to ration credit.*

A growing literature addresses these problems and the extent to which they may be
reduced by implicit contracts. The relationships between banks and enterprises have
become particularly relevant in this discussion. Long-term relationships between banks
and firms may be an important instrument for counteracting informational asymmetries,
which are presumably characteristic of financial markets and the likely cause of financing
constraints. Developing a reputation for non-opportunistic behavior in such arelationship
may be important for solving commitment problems. Presumably, the above-mentioned
problems (and the need for solving them) are particularly pronounced for smaller firms
which face idiosyncratic risks and relatively high volatility in their economic environ-
ment.” Prior studies, e.g. by Petersen and Ragjan (1994) and Berger and Udell (1995),
have shown that the quality of bank-firm lending relationships is an important determi-
nant for financing conditions of SMEs in the United States. To date, no comprehensive
study of this kind has been undertaken for German SMEs, athough the German econ-
omy has been singled out by some observers as the archetypical case of a bank-based
financial system (Allen and Gale 1995). Moreover, German banks have often been
praised as being particularly effective in channelling investment funds to SMEs. One
might therefore expect that the quality of lending relationships should be of particular
importance in this country.

In this paper, we present a study of lending relationships between banks and SMEs in the
German economy. Our contribution to the literature is twofold. First, based on new sur-
vey data we provide large-sample descriptive evidence on the nature of lending relation-

The potential impact of credit rationing on the firm's investment policy has been addressed in a
large number of empirical studies. See Schiantarelli (1995) for a survey and discussion. Some of
these studies have been criticized for using inconclusive tests. For a detailed critique see Kaplan
and Zingales (1997). Yet, even critics of these studies do not question that financing constraints
arelikely to exist.

For a country like Germany it should be particularly important to analyze the financing of small-
and medium-sized enterprises (SMES), since these firms account for a relatively large share of
employment and output. According to the 1987 Census of Establishments 78.6 percent of estab-
lishments and 65.4 percent of all firms in the non-agricultural private sector had fewer than 500
employees. Loveman and Sengenberger (1991) show that these shares are quite high in compari-
son to those in the United Kingdom and the United States.



ships for German SMEs, and in particular on the concentration of borrowing and the
degree of exclusivity in bank-firm lending relationships. Such evidence has not been pro-
duced prior to this study, and the issue has been controversial.®> Secondly, we contribute
a multivariate analysis of the determinants of collateral requirements, L/C interest rates,
and the availability of externa finance (measured by fast payment discounts taken).
Naturally, variables that are supposed to describe the quality of lending relationships are
particularly important in this exercise. We employ a number of such indicators. the dura-
tion of the lending relationship, the number of financia institutions the firm is actualy
borrowing from, and a subjective response in which firm managers indicate to which
extent they consider their bank relationship as being characterized by mutual trust.

Our descriptive evidence suggests a high degree of concentration in borrowing. While
the concentration of borrowing decreases strongly with firm size, even the largest firms
in our sample receive about two thirds of the total credit volume from one ingtitution. A
substantial fraction of firms even maintains exclusive lending relationships. about fifty
percent of al firms with fewer than 10 employees receive their external finance from one
institution only. Further descriptive results are provided below. In our multivariate speci-
fications, we find that the incidence of collateralization of the firm's most important line
of credit decreases with the duration of the lending relationship and increases with the
number of institutions the firm is borrowing from. The result can be obtained irrespective
of the inclusion of the trust variable which is potentially endogenous, but yields a nega-
tive and highly significant coefficient in our collateral equation. Asto L/C interest rates,
neither the duration variable nor the number of lenders have any explanatory power for
the cost of credit. The coefficient of the trust variable is again highly significant and
negative, indicating that the other two variables may not be sufficient to characterize
lending relationships well. Firms which have been in financia distress during the past five
years face comparatively unfavorable financing conditions, both in terms of collateral as
well as interest rates. In essence, we find that firms with more concentrated borrowing
and long-lasting bank relationships fare better than other enterprisesin terms of collateral
requirements, interest rates, and credit availability. Other effects are discussed in detall
below.

3 See for example the discussion in Edwards and Fischer (1994). In paralel work, Jan Pieter
Krahnen, Martin Weber and their associates have collected panel data from credit files of five
large German banks. See Elsas et a. (1997) for a description of their data which is uniquely suited
to study the dynamics of lending relationships between banks and firms. However, their sample
contains only a few firms with sales of less than DM 50 million (1996). Conversely, in our 1997
sample only 6 percent of the firms have sales of more than DM 50 million. Moreover, the data
collected in our project can be used to compute "representative” statistics for the overall SME
sector in Germany.



In the remainder of this paper, we start by discussing central theoretical and conceptual
issues in section 2. We also discuss some of the existing empirical evidence. In section 3,
we then briefly describe the data set used in our analysis. The interested reader may
consult the data appendix in which sampling and interview procedures are described in
more detail. Based on our theoretical discussion and the data at hand, we then consider
in turn the following empirical issues:

the patterns of borrowing and the extent of lending concentration in German
SMEs,

the incidence of collateral requirements for bank lines of credit (L/Cs),

the cost of external finance (measured by L/C interest rates),

and the availability of external finance.

We comment on our results and on further research in the concluding section.

2 Theoretical Foundations and Prior Empirical Evidence

2.1 Theoretical | ssues

The interaction between borrowers and lenders has been considered in the theoretical
literature from a number of perspectives. Financia markets appear to behave differently
from standard goods exchanges in that prices do not necessarily adjust such as to alow
for market-clearing. In business surveys, firms frequently alude to the lack of equity
and/or externa finance as a major impediment to enlarging their investment and innova-
tion activities. Such survey responses may indicate the presence of rationing phenomena
which can be analyzed in a number of theoretical frameworks, e.g. as problems of moral
hazard and adverse selection (Stiglitz and Weiss 1981), of costly state-verification (Gale
and Hellwig 1985; Mokerjee and Png 1989), or in the context of incomplete contracting
(Aghion and Bolton 1992). An important feature of the literature is the result that collat-
eralization may under some circumstances be conducive to overcoming credit rationing
problems (Bester 1985).* Surveys of these models and their implications have been
presented by Bhattacharya and Thakor (1993) and by Van Damme (1994). We restrict
ourselves here to a discussion of theoretical contributions which are most relevant for
our study.

Many of the papers in this area can be traced back to some thought-provoking ideas put
forth by Colin Mayer (1988). Mayer questions the conventional view that unbridled
competition among suppliers of finance will improve credit availability as well as price
conditions (i.e. interest rates), as one would expect in standard commodity markets. In

4 See Schmidt-Mohr (1997) for a discussion and generalization of some of the results.



Mayer's view, competitive banking markets may perform badly, since banks are barred
from committing themselves to the rescue or the funding of a firm's long-term invest-
ment. The bank that provides the lion share of the firm's external finance and which
maintains a long-term, though not necessarily exclusive lending relationship is often
referred to as a house bank.” It has been suggested that the house bank phenomenon is
particularly widespread in Germany, and this suggestion, though controversia, has
caught the attention of a number of researchers. We briefly summarize a number of theo-
retical models that focus on the costs and benefits of long-term lending relationships.

Based on Mayer (1988), Fischer (1990) describes two types of dynamic inconsistency
problems related to the formation of close lending relationships. If afirm has to finance a
long-term project from external sources, the project may initialy produce negative
returns, but these are compensated by high positive returns later on. Ex ante contracting
over the full duration of the project may not be feasible, and therefore some recontract-
ing may take place during the project’'s duration. At this point, the firm may be vulnerable
to opportunistic behavior on part of the bank, e.g. if the latter demands higher interest
rates for the second period. The expectation of such opportunistic behavior could lead
the firm to abstain from undertaking the project altogether. Both the bank and the firm
would prefer if the bank could commit to non-opportunistic behavior. A similar problem
may emerge on the side of borrowers. Firms in financial distress may be in need of a
bank-led "rescue operation”. But engaging in the reorganization, the bank may incur
losses in the short-run, since the firm is not capable of assuming a higher debt or interest
burden. If the firm cannot commit itself to a long-term lending relationship which would
allow the bank to compensate short-term losses in the long-run, banks in competitive
banking system will not undertake the rescue. However, competition can be restricted if
bank and firm engage in a long-term relationship which gives the 'house bank’ an infor-
mationa advantage and thus some ex post monopoly power.

Greenbaum, Kanatas and Venezia (1989) and Sharpe (1990) provide similar models in
which long-term relationships between banks and firms may emerge endogenously. Asin
Fischer (1990), these models predict that the bank will develop informational monopoly
power over 'high qudity' firms. Since banks earn rents on these relationships and since
competition drives overall profits to zero in these models, the banks charge relatively low
interest rates to borrowers of unknown quality, but then exploit the emerging

It is difficult to give a precise definition of what congtitutes a 'house bank.' Fischer (1990, pp. 3-4)
argues that house banks can be characterized w.r.t. four features. First, they account for the largest
share of external finance. Moreover, they tend to provide the largest share of financial servicesin
general. Second, house banks entertain long-term relationships with their customers. These rela-
tionships are characterized by considerable trust between the partners. Third, their role as the
dominant lender and the preferred access to information give house banks an influentia role.
Fourth, house banks will play an important role when the firm faces a period of financial distress
or the need of restructuring.



informational monopoly.® Thus, firms of high quality do not experience an improvement
in their financing conditions, since they cannot convey information about their quality to
other banks. Their low risk of default is therefore not reflected in the interest rate and
other non-price terms.

An contrasting view is provided by Petersen and Rgjan (1995) and by Boot and Thakor
(1994). Petersen and Rajan (1995) demonstrate that banks may have an incentive to
charge high interest rates early on (reflecting the expectation that some firms are "bad
risks") and that financing conditions for those firms which turn out to be "good risks"
improve over time. Boot and Thakor (1994) model an infinitely repeated game between
lenders and borrowers. Collateralization of loans is explicitly taken into account in their
model. The qualitative predictions are similar to those of the Petersen/Rajan model: firms
will pay relatively high interest early in the bank-firm relationships. Later, after providing
proof that investment projects have been concluded successfully, the lender will pledge
no collateral anymore and will also enjoy improved price conditions.

These theoretical models typically distinguish between firms (or investment projects) in
terms of their quality. The underlying quality is modelled as a time-invariant characteris-
tic. While cases of financia distress are not modelled explicitly, one is tempted to con-
clude that such events may lead the bank to reevauate the firm's quality. Subsequently,
credit conditions may deteriorate, both in price and non-price terms.

2.2 Previous Empirical Results’

The dichotomy of Germany and Japan as bank-dominated financial systems, and of the
U.K. and the U.S. as market-based systems has dominated corporate finance folklore for
some time. For the case of Germany, this view has been challenged only quite recently by
Corbett and Jenkinson (1994) who show that Germany, the U.K. and the U.S. do not
differ with respect to the share of finance coming from banks. But even if corporate
finance in Germany may not be particularly dependent on bank finance, Mayer's hypothe-
ss that German banks are particularly effective in channeling long-term debt to firmsin
the non-financia sector may till hold (Mayer 1988).

Rajan (1992) develops a model where the firm's anticipates the bank's ex-post monopoly power and
therefore turns to market-provided debt finance. Market debt is not an option for the SMESs in our
sample, and therefore we do not discuss this issue in more detail here.

As in the theoretical discussion, we are discussing selected papers. More detailed summaries of
previous work can be found in Petersen and Rajan (1994, 1995), Berger and Udell (1995) and
Fischer (1990).



While Fischer (1990) presents a theoretical model illuminating the advantages of close
lending relationships, he also provides some evidence that this model may not provide a
good depiction of contemporary banking practices in Germany.® Summarizing the results
from 34 interviews with large banks and firms, Fischer suggests that commitment
mechanisms have only little importance for bank finance in Germany. He notes that com-
petition appears to be well at work in that market shares of individual banks are quite
low, and that due to competition, banks have little discretion over interest rates.
Intertemporal compensation is thus made impossible. Moreover, he argues that firmsin
good standing (‘high quality' firms) tend to maintain multiple banking relationships, and
that banks prefer to share risks with other banks. The arguments collected in Edwards
and Fischer (1994) extend this line of thought. Not only is there little evidence of high
banking concentration and exclusive firm-bank relationships in Germany, but firms seek-
ing such arelationship are even characterized as the financially weaker and less profitable
SMEs (see Edwards and Fischer 1994, p. 145). Edwards and Fischer also dispute that
banks have significant influence on the policies of these firms - either through super-
visory board seats or through proxy votes in shareholder meetings. It should be empha
sized, however, that most of the Edwards/Fischer study analyzes the role of banks in the
governance of large publicly traded enterprises. There is virtually no evidence with
respect to small and medium-sized firms. Thus, their study in conjunction with the earlier
results reported by Fischer (1990) leave open whether there are segments of small and
medium-sized firms in the German economy for which close banking relationships have
positive effects. Thisisin essence one of the questions we seek to answer in this paper.

Two other papers studying firm-bank relationships in the United States are of particular
relevance to our analysis. Petersen and Rajan (1994) use data from a detailed survey
administered by the U.S. Small Business Administration (SBA). As a result of this data
collection effort, they are able to analyze the financing of about 3400 U.S. enterprises
with fewer than 500 employees. The survey data include information on loan conditions
(interest rates, maturity, collateral) and on other sources of funds such as trade credit,
equity finance, leasing contracts, etc. Moreover, the data contain information on lending
relationships, i.e. on the duration of bank-firm relationships, the number of financial
institutions a firm is relying on, and the share of total bank funding coming from the par-
ticular lender. Petersen and Rajan (1994) analyze the data with respect to interest rates
and loan availability, using firm characteristics like size and age and characteristics of
lending relationships as exogenous regressors. To separate groups of firms according to
financing constraints, they use the extent of trade credit as an indicator. Since trade
credit is presumably the most expensive external source of finance (Elliehausen and
Wolken 1993), this is a reasonable proxy variable for a debt-constrained financia regime

8 For earlier studies on collateralization of bank loans and bank behavior during financial distress

see Drukarcyk et al. (1985) and Hesselmann and Stefan (1990).



in small companies. They find that the extent of trade credit usage is negatively related to
the age of the enterprise and the duration of existing lending relationships.

Berger and Udell (1995), using the same dataset as Petersen and Rgjan (1994), concen-
trate on collateral requirements and interest rates for lines of credit (L/Cs). These authors
argue that a study of L/Cs should be particularly revealing, since relationships are more
likely to matter in this context than for mortgages or other types of loans. They aso note
that the interest rate regressions in Petersen and Rajan (1994) combine various types of
loans in one equation, and that focussing on one particular type of loan may yield cleaner
results. Berger and Udell find that firms with longer lending relationships have to pledge
collateral less frequently, and that interest on L/Cs decreases as a function of their dura-
tion. Thus, contrary to the results reported by Petersen and Rgjan (1994), the duration of
alending relationship may after all have some impact on credit price terms.

Taken together, these studies provide fairly strong support that the quality of lending
relationships improves the availability of bank loans and - in the case of L/C interest rates
in the U.S. as studied by Berger and Udell - also affect price conditions significantly.
Moreover, it seems that enhanced competition between financial ingtitutions (as meas-
ured by the number of institutions the firm borrows from) will lead to a reduction in the
availability of loans. However, note that this result is not supported by the interview data
described in Edwards and Fischer (1994) for the case of the German banking system.
Note finally that the empirical studies at hand appear to agree on the role of firm age and
firm size. Relatively small firms and relatively young firms may have greater difficultiesin
obtaining funds than their larger and older counterparts.” One would expect that this
finding should not vary across countries, while the incidence and impact of long-term
lending relationships need not be similar. After al, the institutional setups of the respec-
tive financia sectors are quite different. A study of lending relationships in the country
where these have been assumed to play a magjor role should therefore be a worthwhile
endeavour.

Harhoff (1998) finds in a sample of medium-sized and large firms that liquidity effects are present
only in the lower tercile of the size distribution. Subjective responses from survey data support that
conclusion. Winker (1996) aso provides evidence that smaller firms are more affected by lack of
equity and debt finance than larger firms.



3 Hypotheses and Empirical Analysis

3.1 Hypotheses

Based on the theoretical arguments and previous empirical evidence, we summarize here
our central hypotheses.

H1. As the lending relationship continues, price and non-price credit conditions
will not improve or even deteriorate due to the emergence of an informational
monopoly.

H2. Firms with long-lasting lending relationships and/or concentrated borrowing
patterns will incur lower costs of capital, and/or will have better access to external
finance, including lower collatera requirements.

These hypotheses summarize the contradictory predictions from the models described
above. H1 is consistent with the work of Fischer (1990), Sharpe (1990), and Greenbaum,
Kanatas and Venezia (1990). H2 summarizes the predictions from the Petersen/Rajan
(1993) and Boot/Thakor (1994) models, which obviously contradict hypothesis H1. We
complement these competing hypotheses with a less controversial one on the relationship
between firm age, firm size and cost and availability of credit. Firm size effects are likely
to reflect the bargaining power of larger borrowers, while age effects should be present if
the average quality of firmsimproves with age due to selection effects. Hence:

H3. Availability of capital will increase with firm size and age, while the cost of
capital and the incidence of collateralization will decrease in these variables.

In our empirical tests of these hypotheses, we combine elements of the two most exten-
sive analyses on lending relationships in the United States, i.e. the Petersen/Rajan (1994)
and the Berger/Udell (1995) study. We follow the example of the latter study by con-
centrating on collateral requirements and interest rates for lines of credit, while we aso
employ trade credit data as in Petersen/Rgjan in order to assess the impact of lending
relationships on credit availability. The data and variables at hand are described in the
following two subsections before we turn to the descriptive and the multivariate analysis.



3.2 Data

A detailed description of the data used in this study is presented in the appendix. The
database covers non-subsidiary firms from all major sectors of the German economy with
no more than 500 employees.

There are a number of reasons for the exclusion of subsidiary firms, i.e. of enterprisesin
which other firms held fifty percent or more of the shares. As pointed out in Harhoff,
Stahl and Woywode (1998), liability of subsidiaries in the case of insolvency is typically
passed on to the parent company. Indeed, prior interviews with banks suggest that banks
amost aways insist on a guarantee by the parent (Patronatserklarung). The relatively
low insolvency rate of subsidiaries is therefore not surprising - the preferred type of exit
of these firms is a voluntary liquidation. The characteristics of the subsidiary firm may
therefore carry no information about its creditworthiness. Moreover, the firm whose
characteristics do matter for the subsidiaries creditworthiness are likely to be relatively
large.

Asto industrial coverage, our sample deliberately encompasses firms from all sectors of
the economy. We chose to include firms from the service, transportation and trade
sectors since these account for a growing share of the economy. Moreover, some sectors
in these industries may be subject to a lack of collateral precisely because production is
less capital-intensive than in manufacturing.

The industrial composition of our sample is described in Table 1. The maority of firms
(44.5 percent) are in the manufacturing sector, but services, transportation and trade also
account for 40.6 percent. The remaining 209 firms (14.9 percent of the sample) operate
in the construction sector. The main characterizing variables for our firms are size
(measured as average number of employees in 1996) and age (1997 minus the year in
which the firm was officidly registered at the Handelsregister, or if no entry in the
Handelsregister was necessary, 1997 minus the start-up year taken from our survey).'
Since age and size distributions tend to be heavily skewed, the mean values of the sample
are not particularly informative and the information on medians is more relevant. As one
would expect given our sampling design the firms are quite small with median employ-
ment of 10 employees. The median age of al firmsis 11 years, but firms in construction
and services are on average considerably younger than manufacturing firms. Again thisis
an expected result, given that firm turnover in these sectors is particularly high (see
Harhoff, Stahl and Woywode 1998).

10 We truncate the age distribution at 8 years for East German firms. The same rule applies to the

duration of the relationships between the firm and its lending institutions. Our rationale for doing
so is that banks will not base their evaluation of the firm's creditworthiness on information that
was produced prior to the 1989 break-down of the socialist East German regime.
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3.3 Endogenous and Explanatory Variables

Before turning to our descriptive and multivariate 