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1. Introduction

The availability of external finance for small and medium enterprises (SMEs) is a topic of significant
research interest to academics and an important issue to policy makers around the globe. The conceptual
framework to which most of the current research literature adheres has been quite helpful in understanding the
institutions and markets that provide funds to SMEs in developed and developing nations. This framework
has also provided insights into the effects of policies that affect access to funding by creditworthy SMEs in
these nations. However, we argue that the current framework is oversimplified, and neglects key elements of
the financial system that affect SME credit availability.

We propose a more complete framework in which lending technologies play a key role as the conduit
through which government policies and national financial structures affect SME credit availability. We
define a lending technology as a unique combination of primary information source, screening and
underwriting policies/procedures, loan contract structure, and monitoring strategies/mechanisms.

An important oversimplification in the current framework is the way that lending technologies are
often categorized into two types: transactions lending that is based primarily on “hard” quantitative data and
relationship lending, which is based significantly on “soft” qualitative information. Under this categorization,
transactions lending is generally viewed as being focused on informationally transparent borrowers, while
relationship lending is seen as used for opaque borrowers.

In our view, this characterization is fundamentally flawed. Transactions lending is not a single
homogeneous lending technology. There are a number of distinct transactions technologies used by financial
institutions, including financial statement lending, small business credit scoring, asset-based lending,
factoring, fixed-asset lending, and leasing. While financial statement lending is focused on transparent
borrowers, these other transactions technologies are all targeted to opaque borrowers. Recognition of this
heterogeneity among transactions technologies and its impact on credit availability to opaque borrowers is
often missing from the academic literature.

Our framework specifies a causal chain from government policies to a nation’s financial institution
structure and lending infrastructure. These financial structures, in turn, significantly affect the availability of
funds to SMEs by determining the feasibility and profitability with which different lending technologies may

be deployed. Financial institution structure refers to the market presence of and competition among different



types of financial institutions and lending infrastructure refers to the rules and conditions that affect the ability
of these institutions to lend. The extant research literature often neglects key elements of this causal chain,
which may yield misleading research and policy conclusions.

To illustrate, consider the recent research on financial institution size, one dimension of financial
institution structure. A common finding is that large institutions have a comparative advantage in transactions
lending to SMEs based on hard information, while small institutions have a comparative advantage in
relationship lending based on soft information. A policy implication that might at first blush seem reasonable
is that the financial institution structure must include a substantial market share for small institutions to meet
the demands of informationally opaque SMEs, since large institutions rely on hard information for their
transactions lending technologies.

While the current conceptual framework is likely correct in associating large institutions with
transactions technologies, the inference that large institutions are disadvantaged in lending to opaque SMEs is
flawed. Large institutions deliver credit to many types of opaque SMEs through the transactions lending
technologies that specifically address problems of informational opacity using hard information. For small
business credit scoring, large institutions use hard information on the SME and/or its owner obtained from
credit bureaus to infer future loan performance; for asset-based lending, these institutions use valuations of
the assets pledged as collateral to evaluate repayment prospects; for factoring, they focus on the quality of the
accounts receivable purchased; for fixed-asset lending and leasing, large institutions look to the valuations of
the fixed assets that are pledged as collateral (fixed-asset lending) or directly owned by the institution
(leasing). Thus, when informative financial statements are not available, institutions are often able to use
other types of hard information to assess repayment prospects. Similar arguments apply to potentially
misleading conclusions based on the current framework about other dimensions of a nation’s financial
structures and the policies that affect these structures.

Research on SME finance suffers from the problem that the lending technologies are usually not
identified. This makes it difficult to test theories that relate financial structures to credit availability for
different types of borrowers and to make policy assessments of which financial structures function best in
supplying funds to creditworthy transparent and opaque SMEs. The limited findings from studies that
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across nations —an institutional fact that is not explained by the current conceptual framework. For example,
asset-based lending has a significant presence in only 4 nations, Australia, Canada, the U.K., and the U.S. A
goal for our framework is to try to explain a significant portion of the variation in the use of lending
technologies with differences in national financial structures.

The effects of a nation’s lending infrastructure on SME credit availability through determining the
feasibility and profitability of deploying the different lending technologies is particularly under-researched in
the literature. This infrastructure includes the information environment, the legal, judicial, and bankruptcy
environments, the social environment, and the tax and regulatory environments in which financial institutions
operate in a given nation. Lending infrastructures are quite heterogeneous across nations. We show how a
nation’s lending infrastructure affects the extent to which each of the individual lending technologies are
employed in financing SMEs.

Section 2 briefly discusses each of the major lending technologies used for SMEs. Sections 3and 4
focus on the financial institution structures and lending infrastructures of nations, respectively. We show
how these structures may influence SME lending credit availability through affecting the feasibility and
profitability with which the different lending technologies may be deployed. Section 5 provides some brief
conclusions.

2. Lending technologies

We briefly define and describe each of the lending technologies, highlight its distinguishing features,
and show how the technology addresses the opacity problem. Each technology is distinguished by a unique
combination of the primary source of information, screening and underwriting policies/procedures, structure
of the loan contracts, and monitoring strategies and mechanisms. In some cases, the technologies basically
differ from one another in just one of these dimensions (e.g., fixed-asset lending and leasing primarily differ
from each other on the contracting dimension — specifically, the ownership of the fixed assets). In other
cases, lending technologies differ in multiple dimensions (e.g., small business credit scoring and asset-based
lending differ in primary information sources and monitoring mechanisms).

In many cases, a secondary information source, screening/underwriting procedure, contract feature, or
monitoring mechanism is used, but we distinguish the technologies based on the primary foundations of the

lending decisions. Thus, a credit score may be used as secondary information or collateral may be used as a



secondary source of repayment, but the lending technology would still be relationship lending if the lending
decisions are primarily based on soft information gathered over the course of a relationship.
A. Financial Statement Lending

Financial statement lending is a transactions technology based primarily on the strength of a
borrower’s financial statements. There are two requirements for this technology that depend on hard
information. First, the borrower must have informative financial statements, such as audited statements
prepared by reputable accounting firms according to widely accepted accounting standards such as GAAP.
Second, the borrower must have a strong financial condition as reflected in the financial ratios calculated from
these statements. The loan contract that arises out of the analysis of these financial statements may reflect a
variety of different contracting elements such as collateral and personal guarantees. However, under financial
statement lending, the lender views the expected future cash flow of the SME as the primary source of
repayment. Financial statement lending, unlike other lending technologies, is reserved for relatively
informationally transparent firms.

B. Small Business Credit Scoring

Small business credit scoring is a transactions technology based primarily on hard information about
the SME’s owner as well as the firm. The owner information is primarily personal consumer data obtained
from consumer credit bureaus. This is combined with data on the SME collected by the financial institution
and often from commercial credit bureaus. The data are entered into a loan performance prediction model,
which yields a score, or summary statistic for the loan. The models are usually designed for credits up to
$250,000, but many institutions use them only for credits up to $100,000. The technology is relatively new —
it was not widely used in the U.S. until the mid-1990s.

This technology may be applied to very opaque SMEs, given that much of the information is based on
the personal history of the owner, rather than the SME. Consistent with this opacity, recent research finds
that this technology is associated with credits under $100,000 that are rated as relatively risky, have high

interest rates, and are often located outside of the banks’ local markets (Frame, Padhi, and Woosley 2004,

! In some cases, the technologies may be most efficiently deployed in a particular organizational form or unit that is
dedicated to that technology. The unit may be an entire financial institution (e.g., a leasing company offering only
business leases), or a separate department, division, or subsidiary (e.g., asset-based lending department of a commercial
bank or finance company).



Berger, Frame, and Miller 2005).2
C. Asset-Based Lending

Asset-based lending is a transactions lending technology in which financial institutions address the
opacity problem by focusing on a subset of the firm’s assets, which are pledged as collateral, as the primary
source of repayment. This technology provides working capital financing secured primarily by accounts
receivable and inventory.® The amount of credit extended is linked on a formula basis using hard data to a
dynamically-managed estimation of the liquidation value of the assets used as collateral. The value of
collateral is assessed daily in the case of accounts receivable, and typically weekly or monthly for inventory,
and linked to the size of the credit available, so that the liquidation value of the collateral always exceeds the
credit exposure (Udell 2004).

The use of collateral itself, however, does not distinguish asset-based lending from the other lending
technologies. The pledging of accounts receivable and inventory is often associated with financial statement
lending, relationship lending, and credit scoring, where collateral is used a secondary source of repayment.
Under asset-based lending, in contrast, the extension of credit is primarily based on the value of the collateral,
rather than the overall creditworthiness of the firm.

D. Factoring

Factoring involves the purchase of accounts receivable by a “lender” known as a factor. Asin asset-
based lending, factoring focuses on the value of an underlying asset, rather than the overall value/risk of the
firm. Factoring is similar to asset-based lending, but there are three important distinctions. First, factoring
only involves the financing of accounts receivable, unlike asset-based lending which also involves financing

inventory. Second, under factoring, the underlying asset is sold to the “lender.” Third, factoring is essentially

% See Berger and Frame (2006) for more details on small business credit scoring and its effects on credit availability.
% There is relatively little empirical evidence on asset-based finance. One study finds evidence consistent with
practitioner and conventional wisdom that asset-based finance is associated with riskier borrowers (Klapper 1998).
Another study of very large credits finds evidence that commercial finance company credits (which are exclusively asset-
based) are riskier than commercial bank credits (which can be either asset-based or not), but did not find evidence of
associating opacity with asset-based lending using standard opacity measures (Carey, Post, and Sharpe 1998).

* For the least creditworthy asset-based borrowers, lenders often establish special checking accounts into which all
collections of receivables must be deposited, reducing potential diversion of these funds by the borrower (Mester,
Nakamura, and Renault 2004). In addition, monitoring cash flows on deposit accounts may provide valuable hard
information that may be used in conjunction with any of the lending technologies, provided that all the firms’ checking
accounts are consolidated at the lending institution (Nakamura 1993).



a bundle of three financial services: a financing component, a credit component and a collections component.
Under most factoring arrangements, the borrower outsources its credit and collections activities in addition to
obtaining financing. Factoring is a transactions technology because the underwriting process based on hard
information about the value of a “borrower’s” accounts receivable. Factoring addresses the opacity problem
by focusing primarily on the quality of the obligor, rather than the “borrower.””

The use of factoring varies widely across countries. For example, the ratio of the volume of factoring
to GDP in 2002 was 11.9% in Italy, but only 0.9% in Switzerland (Bakker, Klapper, and Udell 2004).

E. Fixed-Asset Lending

Fixed-asset lending technologies involve lending against assets that are long-lived and are not sold in
the normal course of business (e.g., equipment, motor vehicles, or real estate).® Like asset-based lending —
which is based on accounts receivable and inventory — the underlying assets in fixed-asset lending are pledged
to the lender as collateral. However, unlike accounts receivable and inventory, the pledged assets are virtually
always uniquely identified by a serial number or a deed. The long life and unique identification of fixed
assets leads to very different underwriting processes, contract structures, and monitoring mechanisms. At the
underwriting stage, the focus is on assessing the market value of the asset — for equipment and real estate, this
is often in the form of a formal appraisal. The contract structure typically specifies an initial loan-to-value
ratio less than one. It also typically involves setting a loan amortization schedule with a final maturity less
than the lifespan of the asset. The schedule insures that the ratio of the outstanding loan balance to the
liquidation value of the asset is less than one over the life of the loan. This contract structure also feeds back
to the underwriting process, where the primary financial analysis focuses on coverage ratios that measure a
firm’s ability to meet the amortization schedule (i.e., debt service).” Unlike monitoring asset-based loans, the
existence of collateral (i.e., ownership of collateral by the borrower) is not problematic in fixed-asset lending.

The borrower can only sell a fixed asset by transfer of title, which can only occur if the lender agrees to

> “Reverse factoring” is a recent innovation that has been applied in developing economies. Under reverse factoring, a
factor enters into an agreement with a large company (e.g., Wal-Mart) that is purchasing goods from a large number of
small suppliers. The factor agrees to finance any of the receivables of this large company generated by invoices from
these small suppliers. Reverse factoring differs from conventional factoring in that the primary business arrangement is
between the seller of the goods and the factor, as opposed to the supplier of the goods and the factor (Klapper 2005).
®InSME lending, fixed-asset lending can be associated with personal assets provided by the firm’s owner as well as the
firm’s assets. A common example is an entrepreneur pledging a personal residence as collateral for a business loan.
! Coverage ratios are calculated by dividing a measure of cash flow by a measure of debt service.



release the lien. Monitoring the borrower’s ability to pay (i.e., its cash flow) is tied to the observation of
timely repayment as specified by the amortization schedule. Failure to meet a required payment signals
inadequate cash flow and triggers a default on the loan.

F. Leasing

Leasing involves the purchase of fixed assets by a “lender” known as a lessor. Leasing is a very
common method of financing equipment, motor vehicles, and real estate in many countries by both banks and
other institutions. The lessor purchases the fixed assets and then simultaneously enters into a rental contract
with the lessee (the “borrower”) that specifies the payment schedule. The contract often contains an option
whereby the lessee can purchase the assets at the end of the lease at a pre-specified price.

Leasing is a transactions technology because underwriting is substantially based on hard information
about the value of the underlying asset, analogous to asset-based lending, factoring, and fixed-asset lending.
Like these other technologies, leasing can be used to provide financing to opaque firms because the
underwriting decision is primarily based on the value of the asset being leased. It has also been shown that
leasing can mitigate an adverse selection problem, either in the used equipment market by encouraging a
higher quality of product sold “off-lease” (i.e., sold by lessors when the purchase option is not exercised) or in
the new product market (Chemmanur and Yan 2000, Hendel and Lizzeri 2002, Gilligan 2004).?

G. Relationship Lending

Under relationship lending, the financial institution relies primarily on soft information gathered
through contact over time with the SME, its owner and the local community to address the opacity problem.
This information is acquired in large part by the loan officer through direct contact with the borrower and
through observing the SME’s performance on all dimensions of its banking relationship. This soft
information may also include an assessment of the future prospects of the SME garnered from past
communications with SME’s suppliers, customers, or neighboring businesses (Petersen and Rajan 1994,
Berger and Udell 1995, Degryse and van Cayseele 2000). As noted, this soft information may often remain
proprietary to the loan officer because it is not easily observed, verified, or transmitted to others.

H. Trade Credit

8 Leasing may also provide for an optimal sharing of tax benefits when there is a differential tax rate between the lessor
and the lessee (e.g., Graham, Lemmon, and Schallheim 1998).



The importance of trade credit to SME financing is a compelling reason to include it as a lending
technology, although it is not delivered by financial institutions. Trade credit represented one-third of the
debt of U.S. SMEs as of 1998, nearly that extended by commercial banks (Robb 2002). Trade credit may be
particularly important in economies with weak financial systems, where industries with higher dependence on
trade credit exhibit higher growth rates (Demirguc-Kunt and Maksimovic 2002, Fisman and Love 2003).

It is not straightforward to classify trade credit as either a transactions based or a relationship based
technology. Many of the procedures and processes associated with the other lending technologies are used in
underwriting trade credit. For example, credit scoring and similar quantitative techniques have long been a
part of the underwriting process used by credit managers. For larger accounts, financial statements are
analyzed as part of the underwriting process. However, soft information and mutual trust play a role in some
trade credit underwriting, similar to relationship lending.

Researchers have suggested comparative advantages for product sellers in funding,
production/inventory management, price discrimination, or product quality guarantees. Some have also
suggested that suppliers may have an informational advantage over other lenders in evaluating their
customers’ ability to pay, solving incentive problems effectively, repossessing and reselling goods in the
event of default, or withholding future supplies (see Petersen and Rajan 1997 for a summary of this research).
More recent evidence suggests additional advantages of trade credit. These include a signaling role in
developing economies, reduced incentive to strategically default, an informational advantage in lending to
less creditworthy firms when trade creditors are given a security interest, and an advantage in financing non-
standardized products (Cook 1999, Cunat 2003, Frank and Maksimovic 2003, Burkart and Ellingsen 2004,
Burkart, Ellingsen, and Giannetti 2005, Chan, Chan, Jegadeesh, and Lakonishok 2006).

3. Financial institution structure

In this section, we focus on the effects of a nation’s financial institution structure on the feasibility
and profitability with which the different lending technologies can be deployed to fund SMEs. The research
literature provides a considerable amount of evidence on the effects of financial institution structure on SME
lending, but the findings rarely go beyond the distinction between transactions lending technologies versus
relationship lending to parse among the different transactions technologies. We briefly review the findings

with regard to the comparative advantages of large versus small institutions, foreign- versus domestically-



owned institutions, state- versus privately-owned institutions, and market competition.
A. Large versus small institutions

For a number of reasons, large institutions may have a comparative advantage in transactions lending
and small institutions may have an advantage in relationship lending. Large institutions may be able to take
advantage of economies of scale in the processing of hard information, but be relatively poor at processing
soft information because it is difficult to quantify and transmit through the communication channels of large
organizations (e.g., Stein 2002). Under relationship lending, there may be agency problems created within the
financial institution because the loan officer that has direct contact over time with the SME is the repository
of soft information that cannot be easily communicated within the financial institution. This may give a
comparative advantage in relationship lending to small institutions with fewer layers of management (e.g.,
Berger and Udell 2002). Finally, large institutions may be disadvantaged at relationship lending because of
Williamson-type (Williamson 1988) organizational diseconomies associated with also providing transactions
loans and other wholesale services.

The empirical literature generally does not identify the lending technologies, but in some cases draws
conclusions from the characteristics of the SME borrowers and their relationships with financial institutions.

In most cases, the research is based on data from U.S. banks and SMEs. Large institutions are found to lend

to larger, older SMEs with stronger financial ratios, and small institutions are found to rely more on soft
information and lend to SMEs with which they have stronger relationships (e.g., Haynes, Ou, and Berney
1999, Cole, Goldberg, and White 2004, Scott 2004, Berger, Miller, Petersen, Rajan, and Stein 2005). The
strong financial ratios and SME size and age findings are consistent with a comparative advantage for large
institutions in using financial statement lending based on financial ratios for relatively transparent SMEs
(which tend to be larger and older), given that financial statement lending is the only lending technology
generally used for transparent borrowers. The strong relationships and use of soft information by small
institutions is consistent with a comparative advantage for small institutions in relationship lending. There s
very little evidence on comparative advantages by financial institution size in the other transactions lending
technologies, although it is likely that large institutions have comparative advantages of differing degrees in
the other transactions technologies due to economies of scale in processing hard information.

A limited amount of empirical evidence also addresses the issue of a general comparative advantage



of large versus small institutions in SME lending and the policy question of whether a sizeable presence of
small institutions is necessary to promote credit availability for SMEs. One study finds that the likelihood
that an SME has a line of credit from a large bank versus a small bank is roughly proportional to the deposit
market presence of large versus small banks (Berger, Rosen, and Udell forthcoming). This is not consistent
with a general comparative advantage by financial institutions size and suggests that a strong presence of
small institutions may not be needed for general SME credit availability. This study also found few
significant differences in the opacity or other characteristics of small businesses that borrow from large versus
small banks. These two findings are consistent with the hypothesis that large institutions using various
transactions technologies are just as able to supply SME credit to opaque SMEs as small institutions using
relationship lending.

Another study found that the local market shares of large and small U.S. banks have relatively little
association with SME credit availability, but did not account for the size of institutions making the loans
(Jayaratne and Wolken 1999). This study is also consistent with the hypothesis that large institutions are not
disadvantaged in SME lending and that a strong presence of small institutions may not be needed for general
SME credit availability. An alternative hypothesis to explain this finding is that large institutions may be
generally disadvantaged at SME lending, but that a sufficient market presence of small institutions efficiently
arises endogenously when needed to provide adequate SME credit. Supporting this second hypothesis,
several studies find that large institutions reduce their SME lending after mergers and acquisitions, but that
other banks in the same local markets appear to respond by increasing their supply of SME credit
substantially (e.g., Berger, Saunders, Scalise, and Udell 1998, Berger, Goldberg, and White 2001, Avery and
Samolyk 2004). As well, new small banks are often created in these markets that supply additional SME
credit (Berger, Bonime, Goldberg, and White 2004).

Thus, the research suggests that concern about the policy issue of whether a sizeable presence of
small institutions is needed for SME credit availability in U.S. markets may not be warranted. However,
these findings may not apply to other nations because of differences in financial institution structure and
lending infrastructure that may limit the use of some of the lending technologies. In an international
comparison, greater market shares for small banks are associated with higher SME employment and more

overall bank lending in both developed and developing nations (Berger, Hasan, and Klapper 2004).
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B. Foreign-owned versus domestically-owned institutions

Foreign-owned institutions may have a comparative advantage in transactions lending and a
disadvantage in relationship lending in part because these institutions are typically large. In developing
nations, foreign institutions headquartered in developed nations may have an additional advantage in
transactions lending because of access to better information technologies for collecting and assessing hard
information.’ Foreign institutions may also face additional hurdles in relationship lending because of
difficulties in processing and transmitting soft information over greater distances, through more managerial
layers, and coping with multiple economic, cultural, language, and regulatory environments (e.g., Buch
2003).

There is little empirical evidence on SME lending by foreign-owned institutions in developed nations.

Some research finds that these institutions tend to have a wholesale orientation (e.g., DeYoung and Nolle
1996), and in some cases tend to specialize in serving multinational corporations headquartered in their home
nation (e.g., Goldberg and Saunders 1981). Presumably, these institutions use transactions technologies
applied to hard information.

There is more evidence on foreign-owned institutions and SME credit availability in developing
nations. In most of the studies, foreign banks are associated with greater SME credit availability (e.g., Beck,
Demirguc-Kunt, and Maksimovic 2004a, Berger, Hasan, and Klapper 2004, Clarke, Cull, Martinez Peria, and
Sanchez 2005). However, some find that foreign-owned banks may have more difficulty in supplying credit
to SMEs than to large firms (e.g., Berger, Klapper, and Udell 2001, Mian 2005). This relative preference for
large firms over SMEs has also been found for foreign lenders entering formerly socialist countries (Giannetti
and Ongena 2005). Again, the lending technologies are generally not identified. Although foreign
institutions almost surely use transactions technologies, it is usually not known which of these technologies

are employed or the opacity of the borrowers served.'

°For example, some foreign-owned institutions use a simplified form of small business credit scoring to lend to SMEs in
developing nations based on the SME’s industry or provide home-nation training for loan officers stationed in developing
nations (Berger, Hasan, and Klapper 2004).

19 There is also research on the efficiency of foreign versus domestic institutions, but the efficiency differences may or
not be linked to lending technologies and SME credits. The research in developed nations suggests that foreign
institutions are less efficient on average (e.g., DeYoung and Nolle 1996, Berger, DeYoung, Genay, and Udell 2000).
However, in developing nations, foreign-owned banks usually appear to be more profitable and efficient than
domestically-owned banks on average (e.g., Claessens, Demirguc-Kunt, and Huizinga 2001, Martinez Peria and Mody
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C. State-owned versus privately-owned institutions

State-owned institutions may be expected to have a comparative advantage in transactions lending
and a disadvantage in relationship lending because these institutions are typically large. Other arguments
regarding the ability of these institutions to supply funds to creditworthy SMEs through any lending
technology may also apply. State-owned institutions generally operate with government subsidies and often
have mandates to supply additional credit to SMEs in general, or to those in specific industries, sectors, or
regions. Although this might improve funding to creditworthy SMEs in principle, it could have the opposite
effect in practice because these institutions may be inefficient due to a lack of market discipline. As well,
much of their SME funding may be to SMEs that are not creditworthy because the lending mandates do not
necessarily require that the funding be used to finance positive net present value projects, or that loans be
repaid at market rates. Some of the funds may also be subsidized or directed for political purposes, rather
than economic ends (e.g., Cole 2004, Sapienza 2004). State-owned institutions may also deploy relatively
weak monitoring strategies and/or refrain from aggressive collection procedures as part of their mandate to
subsidize targeted borrowers or because of the lack of market discipline. In nations with substantial state-
owned banking sectors, there may also be significant spillover effects that discourage privately-owned or
foreign-owned institutions from SME lending due to a “crowding out” effect from subsidized loans from
state-owned institutions.

The empirical findings are generally consistent with unfavorable effects of state ownership. Studies
of general performance typically find that individual state-owned banks are relatively inefficient and that
large shares of state bank ownership are typically associated with unfavorable macroeconomic consequences
and less developed financial and economic systems (e.g., La Porta, Lopez-de-Silanes, and Shleifer 2002,
Barth, Caprio, and Levine 2004, Berger, Hasan, and Klapper 2004). Some evidence also suggests that less
SME credit is available in nations with large market shares for state-owned banks (e.g., Beck, Demirguc-
Kunt, and Maksimovic 2004a, Berger, Hasan, and Klapper 2004). As well, nonperforming loan ratios at
state-owned banks tend to be very high, consistent with lending based on negative net present value projects,

weak monitoring, and/or lack of aggressive collection procedures (e.g., Berger, Clarke, Cull, Klapper, and

2004), although one study finds roughly equal performance after controlling for a number of different types of
governance and governance change (Berger, Clarke, Cull, Klapper, and Udell 2005).
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Udell 2005). Studies of the effects of bank privatization in both developed nations and developing nations
typically find improvements in performance following the elimination of state ownership (e.g., Clarke, Cull,
and Megginson 2005). Similar to the case for foreign-owned institutions, state-owned institutions likely use
transactions technologies, but the technologies are generally not identified in the research.™

D. Market competition

Under the traditional structure-conduct-performance (SCP) hypothesis, market power reduces credit
access through any lending technology. Institutions with more market power may charge high rates or fees on
loans; have tight credit standards; and/or be less aggressive in finding or serving creditworthy SMESs so
managers can take advantage of a “quiet life.” An alternative hypothesis suggests that for one of the lending
technologies, relationship lending, market power may be associated with greater access to credit for SMEs.
Market power may encourage institutions to invest in lending relationships because the SMEs are less likely
to find alternative sources of credit in the future. Market power helps the institution enforce a long-term
implicit contract in which the borrower receives a subsidized interest rate in the short term, and then
compensates the institution by paying a higher-than-competitive rate in a later period (Sharpe 1990, Petersen
and Rajan 1995). However, under a different theoretical model of relationship lending, greater concentration
may be associated with less credit availability using this technology (Boot and Thakor 2000).

Thus, economic theory offers conflicting empirical predictions that arise out of different theoretical
models about one of the lending technologies, relationship lending. Without separately identifying
relationship lending from the other technologies, the empirical predictions for access to credit for SMEs are
not clear For example, market power could increase credit availability for some SMEs through a positive
effect on relationship lending, but may decrease availability for other SMEs that are more suited to one of the
transactions lending technologies. Thus, the effect of market power on overall SME credit availability may
go either way, depending on the strength of the different hypotheses and the extent to which the different
lending technologies are employed.

A number of studies have looked at measures of SME credit availability, activity, and general

economic performance and their association with indicators of market power such as concentration and

' There are exceptions to the measured unfavorable effects of state ownership — cases in which state-owned institutions
have eliminated government subsidies and appear to operate relatively efficiently and provide significant SME credit
(e.g., Townsend and Yaron 2001).
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regulatory restrictions on entry and competition. The empirical results are mixed, with some studies finding
generally unfavorable effects from market power (e.g., Elsas 2005, Karceski, Ongena, and Smith 2005,
Cetorelli and Strahan 2006), and others finding favorable effects (e.g., Petersen and Rajan 1995, Cetorelli and
Gambera 2001, Bonaccorsi di Patti and Dell’Ariccia 2004, Cetorelli 2004).'2

4. The lending infrastructure

In this section, we turn our attention to the lending infrastructures of nations and how they affect the
feasibility and profitability of using the different lending technologies in SME financing. The lending
infrastructure includes the information environment, the legal, judicial and bankruptcy environments, the
social environment, and the tax and regulatory environments. All of these elements may affect SME credit
availability by influencing the extent to which the different lending technologies may be legally and
profitably employed. The final element, the regulatory environment, may also restrict SME credit availability
by constraining the financial institution structure.

A. The information environment

An important aspect of the information environment is the accounting infrastructure. Strong
accounting standards and credible independent accounting firms are necessary conditions for informative
financial statements, which are key to the financial statement lending technology. These are also important
for many components of loan contracting associated with financial statement lending and some of the other
lending technologies to a lesser extent. For example, covenants based on financial ratios are not feasible if
the ratios calculated from the financial statements are not reliable. Indices of global accounting standards
indicate considerable variation across countries both between developed and developing economies and
among developed economies (e.g., La Porta, Lopez-de-Silanes, Shleifer, and Vishny 1998).

Another important aspect of the information environment is the sharing of information. Commercial
and consumer credit bureaus provide formal organizational mechanisms for the exchange of payment
performance data. Credit bureaus have also been found to reduce the cost and time to process loans and the

level of defaults (Miller 2003). Commercial credit bureau data have also been shown to have power in

12 Some studies also found that higher measured market power is associated with higher SME loan interest rates (e.g.,
Hannan 1991, Berger, Rosen, and Udell forthcoming). Although this finding may appear to support the SCP hypothesis,
it may also be consistent with the alternative hypothesis of an expansion of relationship lending if relationship loans tend
to have higher interest rates on average than transactions loans (which may or may not be the case). Again, much of the
difficulty in interpreting the results arises because the lending technologies are not identified.
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predicting firm failure beyond financial ratios and other descriptive information about the firm (Kallberg and
Udell 2003).

There is considerable variation across countries in terms of the existence of credit bureaus, whether
they are publicly- or privately-owned, and the coverage of available information (Miller 2003). Empirical
evidence suggests a statistically important link between the existence of third-party information exchanges
and credit availability (Pagano and Jappelli 1993, Padilla and Pagano 1997, Love and Mylenko 2003).
Specifically, countries with stronger formal information sharing exhibit greater bank lending relative to GNP
and country-level credit risk is negatively correlated with measures of formal information sharing (Jappelli
and Pagano 2002).

Credit bureau information, where available, is used in conjunction with all of the lending
technologies, but it is a driving component of one of the lending technologies, small business credit scoring.
It is necessary to have a large database on SME loan performance and the variables used to predict that
performance in order to estimate a credible credit scoring model. In the U.S., most banks use external
vendors to create the scores, and these vendors rely on a strong information environment in which credit
bureaus share consumer and business information and financial institutions share their loan performance data
to estimate the model. Some large institutions are also able to generate proprietary models based on their own
loan performance experience, but still need information from credit bureaus for the exogenous variables in
their models. The strong information environment requirements may help explain why small business credit
scoring appears to be used on a widespread basis only in a limited number of developed nations (Miller and
Rojas 2004)."

The evidence also indicates that access to historical credit information such as business credit bureaus
is positively related to the presence of factoring (Klapper 2005). Under certain circumstances factoring can
also work well even in weak domestic information environments if the receivables are from obligors located
in strong information environments. For example, the receivables of an Estonian firm whose customers are
located in Germany may qualify for factoring because the factor can efficiently assess the creditworthiness of

the German account obligors (Bakker, Klapper, and Udell 2004).

3 There are some efforts to expand the use of this lending technology in developing nations. The World Bank and Fair,
Isaac have recently formed a joint venture to determine the feasibility of developing a pooled data small business credit
scoring model using data from Brazil, Columbia, and Mexico (Miller and Rojas 2004).
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B. The legal, judicial, and bankruptcy environments

A country’'s legal, judicial, and bankruptcy environments significantly influence the context in which
loan contracting is conducted. The legal environment that affects business lending consists of the commercial
laws that specify the property rights associated with a commercial transaction. The judicial and bankruptcy
environments determine how well these laws are enforced in commercial disputes and in bankruptcy
resolutions. This enforceability, in turn, determines the confidence of contracting parties in financial
contracts. Collectively, these features constitute the rule of law as it relates to the extension of credit.
Countries differ significantly on this dimension: for some, commercial laws are unambiguous and conducive
to commercial transactions and enforcement is predictable; for others commercial law is ambiguous and
incomplete, enforcement is problematic, and criminal and racketeering behavior block the creation of new
businesses, undermine existing ones, and deter foreign investment (EBRD 2003).

Empirical studies have shown that firms in countries with greater financial development and stronger
property rights have increased levels of investment funded by external finance. Firms in countries with
weaker financial development and property rights, in contrast, are more likely to rely on potentially less
efficient financing from development banks, the government, or informal sources (Beck, Demirguc-Kunt, and
Maksimovic 2004b). Smaller firms may be particularly affected. One study found that the effect of financial,
legal, and corruption problems consistently constrained the growth of smaller firms more than larger firms in
a cross-country analysis (Beck, Demirguc-Kunt, and Maksimovic 2005).

Commercial laws and their enforcement of these laws also affect the ability of banks to deploy
specific contracting elements that can be used to address informational opacity problems. Specifically, they
can affect the deployment of contracting elements such as covenants, maturity, collateral, and personal
commitments that have been shown to mitigate adverse selection and moral hazard problems (e.g., Chan and
Kanatas 1985, Berlin and Loeys 1988, Sharpe 1990, Berkowitz and White 2004).

The commercial law on security interests (collateral liens) in a nation, for example, is important in
determining the efficacy of collateral in a loan contract, the essential component of the asset-based lending
and fixed-asset lending technologies. Key issues include whether a country’s commercial law clearly defines
how a collateral lien can be perfected, how collateral priority is determined, and how notification of a lien is

made. At one extreme are countries such as the U.S. that have a well-developed set of commercial laws that
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include blanket filings on accounts receivable and inventory (Article 9 of the Uniform Commercial Code) and
well-defined electronic registration systems that temporally define lien filings. At the other extreme are
countries with, at best, recently implemented commercial law that leaves collateral priority and notification
ambiguous. Empirical evidence suggests that the legal efficacy of collateral — in particular, the ability of
lenders to seize collateral in the event of default — is associated with increased use of collateral (Qian and
Strahan 2005). Although progress is being made on this dimension, many of these countries — such as those
in Eastern Europe — are still deficient in key areas such as the scope of assets that can be secured, registration
and filing, priority, and enforcement (EBRD 2003)."

The efficiency of the judicial and bankruptcy systems are also critical to credit availability. Recent
theoretical and empirical research suggests that judicial inefficiency (i.e., high-cost judicial procedures) is
associated with decreased access to credit (Jappelli, Pagano, and Bianco 2005). It has also been shown that
countries with greater legal procedural formalism — typically associated with civil law countries — take longer
to enforce some types of financial contracts (Djankov, La Porta, Lopez-de-Silanes, and Shleifer 2003). The
Czech Republic offers an illustration of this problem. The cost of enforcing commercial claims was
considerably higher in the Czech Republic than in five other transition economies that have joined the EU, the
15 non-accession EU countries, and the U.S. Pursuing claims in a bankruptcy environment is also quite
difficult in this country (World Bank 2003).

The length of time in bankruptcy is a particularly important dimension of efficiency. Also important
is the degree to which the application of bankruptcy procedures are associated with adherence to absolute
priority. The power of collateral ex ante ultimately depends on the whether the priority rights of secured
lenders are upheld in bankruptcy ex post. Details of the laws that are often missed in academic analyses can
be extremely important. For example, the rights of secured lenders in the U.S. may at first seem relatively
weak because an automatic stay is immediately invoked upon acceptance of a bankruptcy petition by the

bankruptcy court.™® The automatic stay prevents all creditors from collecting payments from the bankrupt

“In many of these countries, lenders cannot file a single lien on all currently existing and future accounts receivable and
inventory and instead must identify by invoice number and serial number each receivable and inventory item as it is
generated. This effectively renders asset-based lending infeasible.

> This was one of the reasons why the U.S. received a low rating in academic analyses of business contracting
environments (e.g., La Porta, Lopez-de-Silanes, Shleifer, and Vishny 1998).
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firm and otherwise enforcing their financial claims. However, under U.S. bankruptcy law, the judge is
required to preserve the collateral claim of secured creditors and to give them “adequate protection” if the
collateral or its proceeds are denied to the secured lender. That is, the bankruptcy judge is obligated to
preserve the value of a secured lender's claim. Moreover, petitions by secured lenders for a waiver from the
automatic stay are often filed at the time of the bankruptcy petition and approved by the judge in the case of
specific collateral classes, such as accounts receivable (Udell 2004).

The fact that asset-based lending has a significant presence in only 4 nations suggests that these legal,
judicial, and bankruptcy environmental conditions represent significant hurdles. Nevertheless, in the
countries where asset-based lending exists, it appears to be quite important. In the U.S., for example, the
stock of total asset-based loans is about $300 billion (Commercial Finance Association 2003), compared to
the stock of commercial and industrial loans in the U.S. of about $900 billion (inclusive of bank asset-based
loans).

By the same token that asset-based lending and fixed-asset lending depend on a strong lending
infrastructure, a weak lending infrastructure may foster the use of factoring and leasing. This is because
under factoring or leasing, the underlying assets — accounts receivable or fixed assets, respectively — are
removed from the “borrower” and owned by the “lender,” rather than being pledged as collateral. Thus, a
lending infrastructure that does not support the use of collateral may encourage the use of these alternatives
where the lender owns the asset. Consistent with this, there is evidence that factoring is more important in
countries with weak contract enforcement (Klapper 2005). Analyses of transitioning former socialist nations
also suggest that weak enforcement may encourage leasing (World Bank 2000, 2002).

Similarly, a weak lending infrastructure may encourage the substitution of relationship lending for
some of the transactions lending technologies. The use of implicit contracts in relationship lending may
substitute for the explicit contracts of transactions lending when explicit contracts cannot be easily enforced.
While this issue has not been examined empirically, there is evidence that legal environments may be
associated with relationship-based finance in the context of bank-based versus capital-markets-based financial
systems. That is, weaker legal systems may have more bank-based rather than capital-markets-based
financing (Rajan and Zingales 2003, Ergungor 2004). By extension, this argument may apply to relationship

lending versus the transactions technologies.
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C. The social environment

The social environment may also affect SME credit availability. Evidence suggests that the level of
social capital and trust may be important in facilitating the writing and enforcement of financial contracts.
Social capital, as proxied by electoral participation, has been found to be significant in explaining regional
differences in some measures of entrepreneurial activity, such as number of firms and new firm entry (Guiso,
Sapienza, and Zingales 2004). Common language may also help develop mutual trust and facilitate
relationship building. It has also been found that cultural differences across countries are associated with
differences in the level of investor protection (Stulz and Williamson 2003).

The greatest impact of the social environment is likely on relationship lending because social norms,
religion, and culture may have the most effect on the production of soft information and the ability of banks to
use this information to forge relationships. The social environment could also affect the production and use
of hard information used in the transactions technologies, but likely to a lesser degree.

D. The tax and regulatory environments

The tax and regulatory environments may have significant effects on SME credit availability. For
example, stamp taxes on factored invoices and certain types of value-added taxes can have negative impacts
on factoring. Changes in capital regulations and tougher bank supervision in the U.S. are also often cited as
contributing to the reduction in supply of business credit or “credit crunch” in the U.S. in the early 1990s
(e.g., Berger and Udell 1994, Peek and Rosengren 1995). The implementation of the Basel Il capital
requirements may also have an impact in the future by imposing a different implicit tax on SME lending and
favoring some lending technologies over others for some financial institutions. For example, large banking
organizations may have more favorable capital requirements if they manage SME loans as part of a pool,
which may favor some of the transactions technologies over relationship lending (Altman and Sabato 2005,
Berger 2006).'®

The regulatory environment may also affect SME credit availability by constraining the financial

institution structure. Government policies often affect the entry of different types of financial institutions,

% Inthe U.S., the largest banks are generally expected to have lower capital requirements on many SME loans, while in
other nations, banks of all sizes may have lower requirements on many SME loans. To receive the favorable retail loan
categorization, the exposure to the SME must be under €1 million, and the credit must be managed as a retail exposure as
part of a pool or be guaranteed by an individual. For SME loans not classified as retail, there may also be a favorable
treatment in some circumstances for loans to firms with under €50 million in sales.
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their market shares, their abilities to compete, and their corporate governance structure. In many parts of the
world, the removal of geographic and product restrictions has resulted in significant consolidation within the
banking industry and between banks and other types of financial institutions. In the EU, the single banking
license and other parts of the Single Market Programme appeared to spur considerable financial institution
consolidation within nations and somewhat less activity across international borders within the EU. In the
U.S., removal of state geographic restrictions and the Riegle-Neal Act clearly led to considerable
consolidation within the U.S. banking industry, although the Gramm-Leach-Bliley Act did not result in much
additional consolidation between banking organizations and other types of financial institutions. However, as
discussed in Section 2, the effects of bank size structure on SME credit availability are ambiguous.

Government policies that restrict foreign entry may have large effects on SME credit availability,
given the findings that larger market shares for foreign-owned banks are often associated with greater SME
credit availability in developing nations. Other research has also found that restrictions on foreign-bank entry
may be more strongly linked to bank performance than the market presence of foreign-owned banks (Levine
2003), which may suggest these restrictions have particularly strong effects in limiting competition, with
potential consequences for SME customers. As well, restrictions on foreign institutions may limit the
efficient use of some of the transactions lending technologies in developing nations, given the likely
advantage of these institutions in institutions in collecting and processing hard information.

Finally, government policies with respect to state ownership of financial institutions clearly have
important effects on credit availability. State ownership is generally found to have significant negative effects
on SME credit availability, with some reversal of these effects after privatization. State-owned institutions
likely use transactions lending technologies, but the evidence does not suggest which ones these institutions
use or that they have advantages in any of the technologies.

5. Conclusions

We offer a more complete conceptual framework for thinking about the research and policy issues
surrounding the availability of credit to SMEs in various circumstances around the globe. We emphasize a
causal chain in which the lending technologies provide the crucial link between government policies and
financial structures on the one hand, and SME credit availability on the other hand. At the top of the chain,

government policies affect a nation’s financial institution structure and lending infrastructure. That is,
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policies help influence the market shares and competitive conditions for large versus small, foreign versus
domestic, and state-owned versus private financial institutions (financial institution structure), and the
information, legal, judicial, bankruptcy, social, tax, and regulatory environments in which these institutions
operate (lending infrastructure). These financial structures then help determine the feasibility and profitability
with which the different lending technologies can be deployed to fund SMEs. The financial institution
structure affects the use of technologies because the institution types have comparative advantages in different
lending technologies. The lending infrastructure affects the legality and profitability of the lending
technologies.

At the bottom of the causal chain, the lending technologies have important effects on the access to
credit for creditworthy transparent and opaque SMEs. The different technologies — financial statement
lending, small business credit scoring, asset-based lending, factoring, fixed-asset lending, leasing, relationship
lending, and trade credit — each involves a different combination of primary information source, screening and
underwriting policies/procedures, loan contract structure, and monitoring strategies/mechanisms. The choice
of lending technology for a specific creditworthy SME depends on the sources of information available for
that firm, as well as the adaptability and appropriateness of the various screening, underwriting, contracting,
and monitoring techniques dealing with the firm in its environment.

We argue that the framework in the extant research literature is oversimplified and often neglects key
elements of this causal chain. In some cases, the literature on SME credit availability has not accounted for or
controlled for the presence of alternative lending technologies. A common oversimplification is to treat all
transactions lending technologies as a homogeneous group that is not suitable for lending to informationally
opaque SMEs. In contrast, we argue that most of the transactions technologies are designed to use hard
information other than financial statements to underwrite loans to opaque SMEs. These oversimplifications
have often led to misleading conclusions regarding how policies may affect SME credit availability through
their impacts on financial institution structure and lending infrastructure.

We also review much of the extant research on SME credit availability through the lens of this more
complete framework, yielding several conclusions. First, the findings argue against drawing simplistic
conclusions from the extant research. For example, the finding that large financial institutions have a

comparative advantage in transactions lending technologies and comparative disadvantage in relationship
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lending does not necessarily imply that large institutions are disadvantaged in providing credit to
informationally opaque SMEs. On the contrary, some of the transactions lending technologies used by large
institutions are well-suited for funding opaque SMEs. Similarly, there is no simple answer to the policy
question of whether a sizeable presence of small institutions is needed for overall SME credit availability. A
limited amount of research using U.S. data suggests little concern on this issue, but other research suggests
that small institution presence may be more important in other nations because differences in financial
structures that may limit the use of some lending technologies.

Second, the results make a strong case for taking into account the presence of foreign- and state-
owned institutions, as well the presence of large and small institutions and conventional measures of financial
institution competition, particularly when analyzing developing nations. All of these elements of financial
institution structure may affect SME credit availability through comparative advantages in the different
lending technologies. In particular, a greater presence of foreign-owned institutions and a lesser presence of
state-owned institutions is likely to be associated with significantly higher SME credit availability in
developing nations because foreign-owned institutions appear to have advantages in some of the lending
technologies, and state-owned institutions appear to be generally disadvantaged.

Third, our investigation strongly suggests lending infrastructures have important effects on SME
credit availability. “Better” lending infrastructures may significantly improve SME credit availability through
facilitating the use of the various lending technologies. As examples, better accounting standards may help
spur the use of financial statement lending, better commercial laws on security interests may facilitate the use
of asset-based lending and fixed-asset lending, and greater sharing of information may help facilitate the use
of small business credit scoring, although other parts of the lending infrastructure must also be in place for
these technologies to be legally and profitably employed. Similarly, “worse” lending infrastructures may
appreciably reduce SME credit availability. This may occur if a restrictive regulatory environment constrains
the financial institution structure, preventing some types of financial institutions from capitalizing on their
comparative advantages in specific lending technologies. The evidence suggests that these effects may be
quite strong, particularly when governments restrict the entry of foreign financial institutions and/or maintain
large market shares for state-owned institutions.

For a framework to be useful, it must have clear testable implications, so that the proposed paradigm
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may be supported or refuted by the data. Our framework postulates how financial structures affect the
feasibility and profitability of the different lending technologies, and the effects of these technologies on SME
credit availability. This framework has a number of clear testable implications for the links among a nation’s
financial institution structure, financial infrastructure, lending technologies employed, and SME credit
availability.

To the extent that a) differences in financial structures across nations explain a significant portion of
the observed variation in the use of different lending technologies; and b) these different technologies explain
a significant portion of the observed variance in SME credit availability, the framework would be supported.
If differences in the use of the lending technologies are not strongly related to financial institution structure or
lending infrastructure, or if the use of the technologies is not strongly associated with SME credit availability,
the framework would be refuted.

While comprehensive tests are best, individual elements of the framework may also be tested. The
framework predicts specific associations among the individual elements of the financial institution structure,
lending infrastructure, technologies, and SME credit availability. For example, the paradigm predicts that the
presence of large banks and quality credit bureaus may facilitate the use of small business credit scoring,
which, in turn, may be efficiently used to lend to some opaque SMEs. Findings confirming these individual
effects would support the framework, while findings of no effects of bank size or credit bureaus on small
business credit scoring, or no effect of small business credit scoring on lending to opaque SMEs would tend
to refute the framework.

A key issue in testing the framework is the identification of the lending technologies. One solution is
for researchers to use the existing data sets to separate out and identify specific lending technologies that often
have not been identified in prior research. A small number of prior studies have identified the use of small
business credit scoring, asset-based lending, and factoring, but with some effort, more technologies may be
identified. A potentially more fruitful long-run future solution would be to structure new and periodically-

updated data sets to directly identify more of the lending technologies.
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