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Abstract

We test the longstanding hypothesis that trade creditors are relationship lenders using SME
data from Japan. On balance we find little evidence to support the hypothesis. Our finding
contrasts with the only other empirical studies on relational contracting in trade credit
(McMillan and Woodruff 1999, Johnson et al. 2002). These studies, however, focused on
developing and transitional economies. Our differing result suggests that the stronger lending
infrastructures and financial institutions structures in a developed economy (i.e., Japan) may
make other types of less expensive trade and bank credit underwriting more attractive than
trade credit relationship lending. Our other finding that trade creditors in Japan appear to be

financial statement lenders is also consistent with this argument.
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I. Introduction

It is not surprising that trade credit has garnered considerable attention in the
academic literature given its ubiquitous nature. It has been noted that its importance as a
source of external finance may be even greater for SMEs than for larger firms (e.g., Mian and
Smith 1992, 1994, Biais and Gollier 1997). It has also been noted that trade credit may be
more important in countries where bank relationships are not strong, where financial markets
are less developed, and where the legal system is weak (e.g., Breig 1994, Demirguc-Kunt and
Maksimovic 2002, Johnson et al. 2002,and Fisman and Love 2003). Nevertheless, even in
developed countries such as Japan and the United States, SMEs depend heavily on trade
credit: In Japan and the United States trade credit accounts for 30% and 32% of all debt
extended to SMEs respectively.

Despite the abundance of articles on trade credit in the literature, there is very little
agreement on the nature and motivation for the use of trade credit. There is no shortage of
theories. Some theories of trade credit emphasize an operations-oriented motivation for trade
credit while other theories emphasize a financial motivation. Many of the financial theories
either explicitly or implicitly emphasize that trade creditors (i.e., product sellers) acquire
private information about buyers that facilitates their extension of credit to these customers.
In particular, some authors have argued that trade creditors acquire private information that is
similar — in some cases, superior — to the information acquired by banks (e.g, Mian and Smith
1992, Biais and Gollier 1997, Cook 1999, Jain 2001, Cunat 2005, Miwa and Ramseyer 2005,
Fabri and Menichini 2006). To the extent that trade creditors acquire soft information in

order to monitor their customers and use this information to make credit decisions they act,

! The ratio for the Japan is from the 2002 Survey of the Financial Environment conducted by
the Japanese Small and Medium Enterprise Agency. The ratio for the U.S. is from Berger and
Udell (1998).



like banks, as relationship lenders.*

This relationship lending view of trade credit has been a long standing hypothesis in
the academic literature on the motivation of trade credit. Consider the following statement
from the literature review contained in one of the earlier seminal papers on trade credit:
“Monitoring of credit worthiness of an account debtor can occur as a by-product of selling if
the manufacturer’s sales representative regularly visits the borrower (Mian and Smith 1992, p.
172).” One recent paper has argued that trade creditors are even better at monitoring (i.e.,
relationship lending) than banks noting that because “bankers seldom know their borrowers’
industries first-hand, they rely on guarantees and security interests [while because] trade
partners know those industries well, they instead monitor their borrowers closely (Miwa and
Ramseyer 2005, p.1).”

Despite the importance of the hypothesis that trade creditors act as relationship
lenders, it has been very difficult to conduct a direct test of the hypothesis because of a lack
of data that have information on both 1) the terms of trade credit, and 2) the strength of the
buyer-seller relationship. We overcome this problem by using a relatively new Japanese
database on small and midsized enterprises (SMESs) that contains information on both 1) and
2) as well as information about the firm itself.  The only direct empirical evidence on
relationship lending in trade credit is offered in two studies that focus exclusively on
developing and transitionary economies that find evidence in support of the hypothesis
(McMillan and Woodruff 1999, Johnson et al. 2002).3 However, it is not at all clear whether

trade credit relationship lending matters as much in a developed economy where a strong

2 The analytical framework for understanding the role of relationship lending was originally
developed in banking literature (see Boot 2000).

® Note that these papers developed in the field of Industrial Organization and do not use the term
"relationship lending."



lending infrastructure (e.g., strong commercial laws, formal information-sharing
mechanisms) and a strong financial institutions structure (e.g., sophisticated banks with a
strong credit culture, strong prudential regulation) are conducive to formal contracting. We
are the first to examine the hypothesis in the context of a developed economy where these
infrastructures are strong.

In contrast to the studies on developing and transitionary economies we do not find,
on balance, evidence that supports the hypothesis of relationship lending by trade creditors.
The difference in findings between developed and developing economies suggest that the
lending infrastructure and the financial institutions structure may matter. We argue that the
stronger lending environment in a developed economy like Japan may make other types of
less expensive trade and bank credit underwriting more attractive than trade credit
relationship lending. Our other finding that trade creditors in Japan appear to be financial
statement lenders is also consistent with this argument.

The remainder of our paper is structured as follows. Section Il offers a brief review
of the literature on trade credit. Section Il discusses our data and methodology. This
discussion also highlights the advantage of our data set and the information it provides on the
terms of trade credit and the strength of the buyer-seller relationship. Section 1V presents our

basic results and further results are presented in Section V. Section VI concludes the paper.

Il. The Literature on Trade Credit
Many different theories have been offered to explain the wide-spread use of trade
credit with some empirical support for many of them. As noted in one recent paper, most

theories of trade credit fit into one of two broad categories: theories based on real operations



and theories based on financial aspects (Frank and Maksomovic 2005).* Real operations-
based theories offer a variety of motivations including transaction cost minimization, price
discrimination, and quality guarantees (e.g., Ferris 1981, Emery 1987, Brennan, Maksimovic
and Zechner 1988, Long, Malitz and Ravid 1993, Emery and Nayar 1998).

Financial theories of trade credit take different forms. Many papers suggest that
trade creditors may have certain advantages in contracting over bank lenders. Some papers
argue that trade creditors have an advantage related to product collateral value. For example,
this can arise if suppliers place a higher value on their product as collateral than banks or if
trade suppliers have superior liquidation ability or a security interest in their product that
dominates a bank’s claim (e.g., Mian and Smith 1992, Frank and Maksomovic 2005, Santos
and Longhofer 2003). One paper argues that trade creditors may make more concessions in
renegotiation than banks because they incur sunk costs that are specific to their customers
(Wilner 2000). Another paper argues that trade creditors may have a repayment enforcement
mechanism that is superior to that of banks in that they can strategically withhold supplies
(Cunat 2005). Some recent work also emphasizes creditor vulnerability to product diversion
(Burkart and Ellingsen 2004, Burkart, Ellingsen and Giannetti 2004).

Many papers also argue that trade creditors acquire private information about their
customers and may provide liquidity to credit constrained firms (e.g, Mian and Smith 1992,
Biais and Gollier 1997, Cook 1999, Jain 2001, Cunat 2005, Miwa and Ramseyer 2005, Fabri
and Menichini 2006, Boissay, Frederic, and Reint Gropp, 2007). The information acquired
by trade creditors need not be the same information that banks acquire. For example, one

paper models banks and trade creditors as receiving different signals about buyer quality with

* For a more comprehensive literature review see Petersen and Rajan (1997) and Burkart,
Ellingsen and Giannetti (2004).



banks being induced to lend based on the observed availability of trade credit (e.g., Biais and
Gollier 1997). While the notion that trade creditors, like banks, accumulate information over
time as the strength of the relationship grows (or as its breadth widens) is not explicitly
modeled in the trade credit literature, this notion is consistent with the spirit of many of the
information-based models of trade credit. Despite the lack of an explicit model, the
hypothesis that trade creditors are relationship lenders (in the pure sense of linking the
accumulation of private information with the strength of the relationship) is well established
in the literature (e.g., Mian and Smith 1992, McMillan and Woodruff 1999 Cunat 2005, and
Miwa and Ramseyer 2005).

There is empirical evidence that links buyer-seller relationship strength with trade
credit. The approach in some of these studies is indirect in the sense that firm age is used as a
proxy for the length of the relationship. While the typical empirical result has been that
dependence on trade credit declines with age, one paper found that dependence on trade
credit initially grows for new firms and then later levels off as a fraction of debt over the
firm’s life cycle (Cunat 2005). However, using age as a proxy may be problematic because
the age of the firm could just as well be a proxy for publicly available information about the
firm (e.g., Berger and Udell 1995). Our proxy for the relationship strength is considerably
more powerful than firm age — the length of the relationship between the SME and its main
supplier. Moreover, we are able to control for firm age which essentially allows us to control
for publicly available information about the firm. In addition, we can also control for the
availability of verifiable financial information in the form of audited financial statements.

There are also some studies in the 1.O. literature that are methodologically similar to

ours. McMillan and Woodruff (1999) and Johnson, et al. (2002) investigate the effect of



trade credit relationship duration on the buyers’ payment decisions. They find that a longer
duration leads to more trade credit. As we noted above these papers focus exclusively on
developing and transitional economies with poor lending infrastructures and poor financial
institutions infrastructures. By focusing on developing economies these papers can examine
whether relational contracting matters in environments where legal enforcement of contracts
is weak. Therefore, they can investigate whether trade credit relationships can substitute for
other types of credit contracts that may be problematic to enforce in court. However,
empirical findings on trade credit relationships from developing and transitional economies
may not be applicable in developed economies with strong mechanisms for contractual
enforcement. Our paper addresses this same issue, but in the context of a large well-

developed financial system where contract enforcement is not problematic.

I11. Data and Methodology

To examine the hypothesis that trade creditors are relationship lenders we exploit a
unique data set from a survey of Japanese SMEs that contains information about the strength
of the relationship that an SME has with its main supplier. Our data source is the Survey of
the Financial Environment (SFE) that was conducted on November 2002 by the Japanese
Small and Medium Enterprise Agency, which is affiliated with the Japanese Ministry of Trade,
Economy, and Industry (METI). In many ways the SFE survey is similar to the Survey of
Small Business Finance (SSBF) in the U.S. Like the SSBF the SFE asks about financing
issues of SMEs in Japan as of October 31, 2002 including humerous questions about how
respondent firms obtain their financing. Unlike the SSBF — and most importantly for our

study — the SFE also asks about the length of the relationship that an SME has with its main



supplier.

IIl.a. Regressions and dependent variables

Our main empirical tests take the form;

Quantity of Trade Credit = /' (strength of the buyer-seller relationship, firm and

entrepreneur control variables, regional and bank controls) (1)

Terms of Trade Credit = f(strength of the buyer-seller relationship, firm and

entrepreneur control variables, regional and bank controls) (2)

For Equation (1), the quantity regression, we use a variety of alternative proxies to
measure the amount of trade credit: TC_ASSET_RATIO is the ratio of trade credit to total
assets; TC_LOAN_RATIO is the ratio of trade credit to total outstanding loans; and
TC_SHORT_RATIO is the ratio of trade credit to total outstanding short-term loans.” These
variables can be viewed as alternative measures of trade credit availability. Equation (1) is
estimated by OLS.

For Equation (2), the trade credit terms regression, we use several alternative
variables for trade credit terms. First, from the survey we construct two variables for our
proxies of the terms of trade credit: SHORTEN and LENGTHEN. SHORTEN
(LENGTHEN) is a dummy variable that takes the value of 1 if the respondent SME

answered “shortened” (“lengthened”) to the question on trade credit, “Over the past one year,

> More precisely, in the Japanese context trade credit equals the sum of “notes payable” and
“accounts payable”. Because notes payable and accounts payable are both credit extended by the
suppliers of goods, they represent credit extended in conjunction with trade. See Emery and
Avriga (1996) for more detail.



did your company’s terms of payment change?”® It seems likely that most respondents
would interpret this question as referring to the “real maturity” of trade credit, although
there is some ambiguity that could lead some respondents to interpret it more narrowly to
mean just the stated maturity.”

Second, we also construct a dummy variable SHORTEN_TIGHT that takes the value
of 1 if SHORTEN=1 and the respondent SME answered that this shortening resulted in a
“tighter financial position”. In our view this combination of answers is best viewed as
describing a shortening in the “real maturity” of trade credit that materially affected the
SME’s access to external finance.® Given that these alternative dependent variables are
dummy variables, equation (2) is estimated by Probit.

It should be noted here that the variables SHORTEN, LENGTHEN, and
SHORTEN_TIGHT have some drawbacks as measures of the terms of trade credit. First,
they are not the level of but rather the change in the terms of trade credit. We do not really
have panel data to observe how maturity changes over time with the length of the relationship.
Second, the answers are limited to a single dimension of the terms of trade credit - its
maturity (i.e., or shorten or lengthen). Information about discounting, the discount period or
yen limits on total credit extended (i.e., the trade credit line maximum) are not available.
Therefore, we put less emphasis on the results using these variables in our analysis.

Finally, we use TC_TURNOVER, the trade credit turnover in days (i.e., (trade

® The two alternative answers to the question were “unchanged” and “lengthened”.

’ Note that due to the presence of a severe penalty, it is very rare to default on trade credit in Japan.
A failure to make the initial payment on a promissory note associated with trade credit results in a
“Dishonor Report” circulated to all clearing house member banks. A second failure triggers a
suspension of all current account activities and loans with member banks, which usually leads to
bankruptcy. See Emery and Ariga (1996) for more details about the trade credit practice in Japan.
& We could not construct a comparable dummy variable LENGTHEN_EASY because of limited
observations.
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credit)/(cost of goods sold per day)), as a dependent variable and estimate Equation (2) by
OLS. We use this variable to proxy for the length of the real maturity dimension of the trade
credit contract. To the extent that the actual payment time coincides with the real maturity
terms offered by suppliers, TC_TURNOVER will be a good proxy for the real maturity.

However, to the extent that a firm pays early (before the real maturity), it will not.

I1IL.b. Key independent variable: Relationship length

Our key independent variable, LENGTH_TC, is our proxy for the strength of the
buyer-seller relationship. Specifically, LENGTH_TC is the length in years of the relationship
between the SME and its main supplier. The main supplier is the supplier from whom the
SME purchased the most. We use this variable to test our main hypothesis that trade creditors
are relationship lenders. This variable is the exact counterpart to the variable most often used
as a measure of the strength of the borrower-bank relationship in the bank lending literature
(e.q., Petersen and Rajan 1994, Berger and Udell 1995, Berger et al. 2005).

A finding of a positive coefficient on LENGTH_TC in our quantity tests (Equation
(1) for any of our proxies) would support the hypothesis that trade creditors are relationship
lenders. A finding of a negative (positive) coefficient on LENGTH_TC in our terms of trade
credit tests (Equation (2)) when SHORTEN and SHORTEN_TIGHT (LENGTHEN) are our
proxy for the terms of trade credit would also support the hypothesis.

We note that, due to data limitations, the construction of our dependent variables and
the key independent variables (LENGTH_TC) are not entirely consistent with each other.
The dependent variables reflect the overall quantity or terms of trade credit. They are best

interpreted as the total amount of trade credit in our quantity regressions, and the average
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terms of trade credit across all suppliers in our terms regressions. However, our key
independent variable is based on only the strength of the relationship with one trade supplier
— the main supplier.

This inconsistency calls for a careful interpretation of the results. As for the direct
effect of relationship strength on the quantity or terms (i.e. the effect of the main supplier
relationship on overall trade credit) this inconsistency likely biases our analysis against
finding evidence that trade creditors are relationship lenders. However, to the extent that the
main supplier is the most important supplier in setting the average terms and the total supply
of trade credit, we are more likely to detect a statistical association between trade credit and
the strength of the buyer-seller relationship.

However, the coefficients of LENGTH_TC may be informative even when firms do
not depend too much on their main supplier. In this case, the coefficients capture an indirect
effect of relationship strength, e.g. the effect of buyer-main supplier relationship strength on
the quantity and terms of trade credit from other creditors. For example, a positively
significant coeffcient of LENGTH_TC on TC_ASSET_RATIO would indicate that the main
supplier grants more credit to the SME under a stronger relationship, and/or that other
creditors grant more credit under a stronger relationship between the SME and the main
supplier to larger and better terms of credit. This effect can be interpreted as an externality
effect of a strong relationship with a main supplier.

Some additional data that helps us to identify the two effects, i.e. the direct and
indirect effects of relationship length. The SFE survey asks to what extent the respondent
firms depend on the main supplier in terms of their total purchases. In subsequent analysis

we will exploit this additional information.
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Ill.c. Auditing an other control variables

Another key independent variable relates to information verifiability. We use a
dummy variable representing the availability of audited financial documents. This dummy
variable, AUDIT, takes the value of one if the SME’s financial statements are either audited
by certified public accountants or verified by licensed tax accountants.

This variable controls for the possibility that trade creditors use the financial
statement lending technology in deciding on the extension of, and terms of, trade credit.
Recent literature on SME financing has identified different loan underwriting techniques —
“lending technologies”. Financial statement lending is one of several alternative lending
technologies to relationship lending. Unlike relationship lending, financial statement lending
is a transactions-based lending technology based on hard information contained in audited
financial statements. This technology is necessarily associated with transparent borrowers
because the audited financial statements themselves make the borrower more transparent,
(Berger and Udell 2002, 2006).° Our inclusion of AUDIT as an independent variable
controls for the possibility that trade creditors may, in fact, be financial statement lenders.

We include other variables for: the firm’s financial performance, firm characteristics,
the entrepreneur’s characteristics, industry dummies, and regional dummies.'®  These
variables control for firm risk, industry performance and industry risk, and regional economic
differences. We also control for the characteristics of the SMEs’ main bank which may affect

the SMEs’ dependence on trade credit. Details of these variables are found in the Data

® Other transaction lending includes leasing, factoring, asset-based lending, equipment lending,
and real estate lending.

19 Entrepreneur characteristics are defined by those of the firm’s representative, which is usually a
CEO.

13



Appendix.

Table 1 shows summary statistics for the dependent and independent variables used
in our sample. Additional information about the distribution of our dependent variables for
Equation (2), SHORTEN, SHORTEN_TIGHT, and LENGTHEN, are shown in Table Al.
The average length of the relationship between the SME and its main supplier is 29 years.
These data show that our sample firms are on average medium sized with average assets of
2.8 billion yen and with an average of 76 employees. At an age of fifty seven years, the
average firm is quite old."* Forty-five percent of firms are owner-managed (i.e., for forty-
five percent of the sample firms, half of the shares are owned by the entrepreneur and

individuals with the same family name as the entrepreneur’s).

IV. Basic results
IV.a. Quantity tests

The regression results from our tests of Equation (1) are shown in Table 2. The
dependent variable is the quantity of trade credit measured in a variety of different ways.
Again our alternative dependent variables are TC_ASSET_RATIO, TC_LOAN_RATIO, and
TC_SHORT_RATIO. In all three regressions the coefficient on the relationship strength
variable, LENGTH_TC, is positive and statistically significant — at least at the 10% level.
This result is robust across all three specifications. Note that the different specifications
capture in the alternative dependent variable measures of trade credit availability. While the
numerator of the dependent variable, the amount of trade credit, is the same in each of the

three regressions, the denominators are quite different with each normalizing by a different

1 This compares with an average age for small firms in the U.S. of 14 years based on the Federal
Reserves SSBF survey (see Berger and Udell 1995).
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balance sheet entry. Together, these findings suggest that longer trade credit relationships are
associated with more trade credit relative to short term loans, all loans (short and long term),
and relative to all sources of funding (debt plus equity).

The coefficient on AUDIT is positive in all three quantity regressions and statistically
significant in two. This is suggests that verifiable information is associated with more trade
credit. This provides some evidence that trade creditors may also be financial statement
lenders.

Summarizing the quantity regressions we find some evidence that suggests that trade
creditors may be relationship lenders in that the coefficient on our proxy for the strength of
the relationship is always positive and significant at least at the 10% level. In addition, we
also find some evidence that trade creditors are financial statement lenders, although this
evidence is somewhat weaker. In Section V we will turn to some additional tests that allow
us to push the data a bit further to see if the quantity evidence on relationship lending holds

up under closer scrutiny.

IV.b. Terms tests

Now we turn to Table 3, which presents the results for the zerms tests of Equation (2).
We find that the coefficient on the length of the buyer-seller relationship variable,
LENGTH_TC, is not statistically significant in the first three regressions — our SHORTEN,
LENGTHEN AND SHORTEN_TIGHT regression. However, as we noted above these
regressions are weaker terms tests because the dependent variable in each is a “change”
variable while our key independent variable LENGTH_TC is a “level” variable. The last

regression, the TC_TURNOVER regression, avoids this inconsistency and we view it,
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therefore, as our strongest terms test. Notably in this TC_TURNOVER regression,
LENGTH_TC has a positive and statistically significant coefficient. Thus, we find at least
some evidence in the terms test to support the hypothesis that the strength of the relationship
affects the terms of credit.

Interestingly the AUDIT variable is not statistically significant in any of the terms
regressions. Thus, the term tests do not provide evidence consistent with trade creditors
using the financial statement lending technology, i.e., that trade creditors are not less (more)
likely to tighten (ease) credit for those firms that can provide verifiable financial information.

The coefficient on the main bank capital variable, BCAPR, is also quite interesting.
It indicates that firms whose main bank has a stronger capital ratio tend to suffer less from a
tightening of trade credit maturity and are more likely to benefit from a loosening (i.e.,
“lengthening”) of trade credit. This may indicate that firms have stronger credit access and

less need for trade credit when their main bank is financially stronger.

V. Further tests
V.a Methodology

As we noted earlier our measure of the relationship length is not entirely consistent
with our measures of the quantity or terms of trade credit. Specifically, the length of the trade
credit relationship pertains only to the firm’s “main supplier”, while our measures of quantity
and terms of trade credit pertain to all trade credit. To address this problem we exploit
another question in the survey that asks firms the extent to which they depend on their “main

9312

supplier To exploit this information we created a dummy variable, MAINSUPPLYER,

12 No information about main suppliers” dependence on the respondent SMEs (i.e. share in sales)
is available.
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which takes the value of one for those SMEs which are 60% or more dependent on the main
supplier in terms of their total purchases.”®  About 13 percent of the firms indicate that they
are more than 60 percent dependent on their main supplier.

The use of this variable has the virtue of allowing for a much closer connection
between relationship strength and the terms and quantity of trade credit. That is, by
interacting this variable with our key independent variables, LENGTH_TC, we can capture
the difference across high-dependence and low-dependence firms regarding the effect of
relationship strength.  With the interaction variable, the coefficient of the variable
LENGTH_TC now represents the effect of LENGTH_TC for the SMEs that do not depend
too much on the main supplier in terms of their purchases. The effect for SMEs that do
depend on the main supplier is represented by the coefficient of LENGTH_TC plus the
coefficient of the cross term, LENGTH_TC*MAINSUPPLIER.

This in turn will allow us to speculate whether a strong main supplier relationship
leads to a “direct effect” where a strong main supplier relationship induces the main supplier
to extend more credit under better terms. Since a high dependence on the main supplier
implies that the SME obtains more credit from the supplier, the sum of the coefficient of
LENGTH_TC and that of LENGTH_TC*MAINSUPPLIER tends to capture the effect of a
longer main supplier relationship on trade credit quantity/terms fiom the main supplier. \We
view this as a stronger test of relationship lending in trade credit than our prior regressions
that excluded this interaction term. This specification will also allow us to speculate whether
there is an “externality effect” (or indirect effect) where a strong main supplier relationship
induces other trade creditors to extend more credit under better terms. For low dependence

SMEs trade credit from the main supplier consists of a smaller portion of the total credit.

13 \We obtained similar but weaker results when we utilize a 40% rather than 60% criteria.
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Therefore, the coefficient of LENGTH_TC capture the effect of a longer main supplier
relationship on the quantity/terms of trade credit from other creditors. Further, it allows us to
analyze the relative strengths of these effects. It is important to note, however, that we view
the direct effect as our measure of relationship lending because it connects the extension of
trade credit with the supplier that collects proprietary soft information.

A finding of an externality effect could be explained in a variety of ways. It could
imply that trade creditors other than the main supplier, interpret the strong relationship with
the main supplier as a good signal and as a result they extend more trade credit under better
terms. This would necessarily require that the strength of the main supplier relationship is
observable by other trade creditors. Alternatively, this could occur because trade creditors
“network” with each other in a way that facilitates the transfer of some of the soft
information that is accumulated by the main supplier. This information networking effect for
trade credit has been suggested the literature. However, it was not found to be present in a
test of trade credit in a developing economy (see McMillan and Woodruff 1999 study of
Vietnam). Finally, it could occur because of a correlation between the duration of the
relationship with the main supplier and duration of relationship of other suppliers (i.e., firms
that tend to have a strong relationship with their main supplier also tend to have a strong
relationship with other supplier).

We also include MAINSUPPLIER as an independent variable by itself. This would
capture any effect of strong bargaining power by the main supplier on trade credit

guantity/terms, a possibility suggested in theoretical work on trade credit (Wilner 2000).

V.b Quantity test results
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The results for our augmented quantity tests are shown in Table 4. There are two
regressions for each dependent variable — one without the interaction terms and one with
interaction terms. The first is just for comparison and is essentially the same as our
regressions in Table 2 except they include MAINSUPPLIER as an additional independent
variable. The results, not surprisingly, for these regressions are similar to those in Table 2.
We view the second regressions as our strongest tests of the relationship lending in trade
credit because of the focus most closely on the direct effect connecting the accumulation of
soft information with the behavior of trade creditor that collects it. In none of the
specifications do we obtain results that are consistent with the hypothesis that trade creditors
are relationship lenders. While there is evidence of an externality effect, there does not
appear to be evidence of a direct effect.  Specifically, in two regressions (the
TC_ASSET_RATIO and the TC_LOAN_RATIO regressions) the positive coefficient on
LENGTH_TC is offset by the negative coefficient on LENGTH_TC*MAINSUPPLIER
because both are about the same magnitude. In the TC_SHORT_RATIO regression, both
coefficients are not significantly different from zero. This suggests that for those firms who
depend significantly on a main supplier (MAINSUPPLIER=1) there is no overall benefit to a
stronger relationship with the main supplier. In contrast, for those firms who are not
dependent on a main supplier there is some benefit in terms of more credit from creditors
other than the main supplier.

Interestingly there is some evidence that borrowers may be captured by their main
supplier. In particular, when bargaining borrower is strong, then trade credit is less as
reflected in the negative coefficient on MAINSUPPLIER in the TC_ASSET_RATIO and

TC_LOAN_RATIO regressions without interactions. When the interaction term is included

19



the coefficient on MAINSUPPLIER becomes insignificant but the coefficient on the
interaction term is negative and significant suggesting that this capture effect is positively
related to stronger relationships.

As for our other important variable, AUDIT has a positively-significant effect when
the quantity is measured against the quantity of loans or short-term loans (the
TC_LOAN_RATIO and the TC_SHORT_RATIO regressions). This is consistent with our
earlier finding that trade creditors may be financial statement lenders. Because the
interaction term AUDIT*MAINSUPPLIER is not significant, we cannot conclude that this

effect is any stronger for the main supplier.

V.c Terms test results

Table 5 reports the results for the terms tests. Similar to our findings in Table 3, for
the first three measures of trade credit terms there is little evidence of relationship lending.
However, for our strongest measure of trade credit terms, TC_TURNOVER there is some
evidence of relationship lending. The coefficient on relationship length is positive and the
interaction term is insignificant which suggests a presence of a direct effect.'* So, it can be
viewed as an unambiguous finding of relationship lending. Moreover, this is the only case in
any of our quantity or terms regressions with the interaction term (which we view as our
strongest tests), where we find any evidence of relationship lending by trade creditors.

Interestingly, we again find that too much dependence on main suppliers

(MAINSUPPLIER) by itself has a detrimental effect of trade credit terms or turnover. This

 However, the coefficient of the cross term which has an opposite sigh is as large as to offset the
positive effect and the p value is relatively small although it is not significant at a 10% level.
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confirms our finding in Table 4 that too much dependence on a main supplier allows the
supplier to capture the buyer. However, unlike in our quantity tests we also find some
evidence that this capture effect is less for buyers with a long relationship with their main
supplier in our two SHORTEN specifications.

Finally, AUDIT in general has little impact on trade credit terms. This implies that
trade creditors are not relationship lenders when we focus on credit terms. However, this
result is not consistent with that for the quantity regressions.

On balance, we can summarize our findings as follows. First, on balance we do not
find clear evidence of relationship lending by trade creditors. While some of our weaker tests
are suggestive of relationship lending, our strongest tests fail to support the hypothesis that
trade creditors are relationship lenders. We do find some evidence of an externality effect
where the relationship of the main trade creditor with the firm affects the behavior of other
creditors — but this is not relationship lending. We do find some evidence that trade creditors
may be financial statement lenders. Finally, we also find evidence of capture when firms are
dependent on one supplier.

Our results on trade credit in Japan stand in contrast to the evidence from developing
and transitionary economies. We can offer some speculation on this difference. It seems
highly likely that relationship lending is quite expensive. It is labor intensive, and the labor
involved is high-priced: it is provided by credit officers.*> As a result, it may not be optimal
to deploy relationship lending in trade credit if other alternatives are available. It is quite
possible that these alternatives (either in the banking or trade credit sectors) do not exist in

other economies where audited financial statements are rare or non-existent in the SME

15 See DeYoung et al. 2004 for a discussion of the costs of relationship lending in the context of
financial institutions structure.
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sector, where information sharing is weak, commercial laws on security interests (i.e.,
collateral) are problematic, and absolute priority rules in bankruptcy are not adhered to. So,
it may not be so surprising that we find little evidence of relationship lending in Japan where
banks are very active in the SME sector while trade credit appears to be quite important in

Vietnam (McMillan and Woodruff 1999)..

VI. Conclusion

A longstanding hypothesis in the academic literature on trade credit views trade
creditors as relationship lenders who acquire private information about their customers over
time and use this information to set the quantity and the terms of credit that they are willing
to extend. Data availability has made it very difficult to test this hypothesis. The only
empirical evidence to date is offered by two papers that examine trade credit in developing
and transitionary economies (McMillan and Woodruff 1999, Johnson et al. 2002). These
papers find evidence consistent with trade creditors acting as relationship lenders. However,
developing and transitionary economies have weak lending infrastructures (e.g., weak
commercial laws, weak judicial enforcement formal, and weak information-sharing
mechanisms) and weak financial institutions (e.g., immature banks without strong credit
cultures, and weak prudential regulation). Therefore, it may be difficult to draw conclusions
from this evidence from developing economies about the role of trade credit in developed
economies whose environment is conducive to formal financial contracting and where firm
financial constraints may be considerably less.

We address this gap in the literature by exploiting data on Japanese SMEs that

contain information about the trade creditor relationships. This allows to test whether trade
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creditors in a developing economy act as relationship lenders as they appear to do in
developing and transitionary economies. On balance our evidence does not support the
hypothesis that trade creditors in Japan are relationship lenders. We find, however, some
evidence that a strong relationship with a main supplier affects the behavior of other trade
creditors. This suggests the possibility of networking among trade creditors — a phenomenon
not found in developing economies (McMillan and Woodruff 1999). However, there are
other alternative explanations for this finding that our data do not permit us to rule out.
Finally, we find some evidence that trade creditors are financial statement lenders.
That is, we find that the existence of verifiable financial information in the form of audited
financial statements is associated with more trade credit. This finding also suggests that trade
credit may operate differently in a developed economy because the generation of verifiable

financial information is much more problematic in a developing economy.
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Data Appendix: Exposition of our control variables

Firm-specific controls

- Financial statement numbers and ratios

SIZE: total asset

LIQUIDITY: liquidity ratio = liquid (current) assets / total assets
CAPRATIO: stockholders equity/total assets (= 1- leverage)
PPMARGIN: pretax profit margin

- Firm characteristics

PROPERTY: property/total assets
BUILDING: buildings/total assets
MACHINERY: machinery/total assets
VEHICLE: vehicles/total assets
TOOL.: tools/total assets
LAND: land/total assets
FAGE: firm age
FAGE?2: square of FAGE
EMPLOYEE: the number of employees
OWNER: (dummy) owner or family members have more than half shares

- Entrepreneur characteristics
GENDER: (dummy) the entrepreneur is male
HOUSING: (dummy) the entrepreneur has his/her own house
EDUCATION: (dummy) the entrepreneur graduated a college/university/graduate school
AGE: entrepreneur’s age

Industry dummies

CONSTRUCT: construction
All_SERVICE: service

Regional dummies

HOKKAIDO: Hokkaido prefecture
TOHOKU: Tohoku region
KITAKANTO: North Kanto area
CHUBU: Chubu area

KANSAI: Kansai area
CHUGOKU: Chugoku area
SHIKOKU: Shikoku area
KYUSHU: Kyushu area
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Bank-specific controls*

BTASSET: bank’s total asset

BTLOANR: loan to asset ratio = total loans / total asset

BLIQUIDITY: liquid asset index = bank’s liquid asset / total asset

BCAPR: bank’s capital asset ratio = bank’s book capital/asset ratio
BCAPR2: square of BCAPR

BBIS: BIS capital asset ratio
BBIS2: square of BBIS

BROA = (Net business profit (“Gyoumu Jun-eki” in Japanese)) / BTASSET

ACQUIRE: (dummy) the bank involved a merger as an acquirer: This dummy equals 1 when
the firm reports that its main bank experienced a merger with a smaller bank in the past
five years

ACQUIRED: (dummy) the bank involved a merger as an acquired: This dummy equals 1
when the firm reports that its main bank experienced a merger with a larger bank or a
bank with a similar size in the past five years

HELD: (dummy) the bank is a subsidiary of a bank holding company

BNPL_RATE: bad loan ratio = (loans to legally bankrupt companies + past due loans +
renegotiated loans) / total assets

BLOSS: ratio of loan loss provision to total asset

* In order to examine different effects from bank characteristics, which may indirectly affect
the trade credit quantity or terms through availability or terms of bank loans, we linked the
SFE survey data to bank balance sheet data. For banks under the Banking Act, the data are
available from the Nikkei NEEDS Company (Bank) Data File issued by Nihon Keizai
Shimbun, Inc. For Shinkin banks, Financial Statements of Shinkin Banks from the Kin-yu
Tosho Consultant Corporation is used. These data are as of March 31, 2002, the end of the
fiscal year 2001.

We dropped firms whose main bank is either Mizuho Bank or Mizuho Corporate
Bank, since these two banks were established on April 1, 2002 as a result of a three way
merger among Industrial Bank of Japan, Daiichi Kangyo Bank, and Fuji Bank, and thus, for
those firms that reported one of the two Mizuho banks as their main bank as of October 31,
2002, we cannot know which of the three banks was their main bank. Note that the Japanese
firms’ financial closing date is usually March 31, so that the most recent data for these banks
from the survey date is March 31, 2002, the end of fiscal year 2001.

Firms that reported Resona Trust Bank as their main bank are also dropped since it is
a bank that had succeeded the Daiwa Bank’s trust account. A trust account is for trust service,
which cannot be compared with commercial banking service as is represented by a banking
account. For other trust banks, measures for their financial health are defined based on their
ledger accounts related to banking activities.
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