
Chapter 11
What do Cash Holdings Tell us About
Bank-Firm Relationships? A Case Study
of Japanese Firms

Kazuo Ogawa

Abstract This chapter examines the nature of bank-firm relationships in Japan by
investigating firms’ cash holding behavior based on a panel dataset of Japanese
firms for the 2000s provided by Teikoku Databank. This dataset has the virtue of
identifying firms’ main bank(s) or financial institution(s) with which they have a
close relationship. This information is used to characterize the cash holding behavior
of firms with varying degrees of closeness in their relationships with banks. The
findings indicate that having a main bank relationship helps client firms in their
cash management in two important ways. First, firms need to hold less cash for
precautionary motives because main banks are ready to provide them with liquidity
on a rainy day. Second, main banks can cushion shocks to client firms, so that
client firms can keep the adjustment of cash holdings to such shocks to a minimum.
However, client firms pay a price for maintaining long-term, stable relationships
with main banks, namely, the monopoly rent imposed by main banks on their client
firms in the form of a higher effective borrowing rate.

Keywords Bank-firm relationships · Main banks · Cash holdings · Precautionary
saving · Monopoly rent

11.1 Introduction

Cash is held by firms for a number of reasons. In his general theory, Keynes argues
that cash is held for three reasons, namely, transaction, precautionary, and speculative
motives. The transaction demand for cash has been further elaborated by Baumol
(1952), Tobin (1956), and Miller and Orr (1966). Since then, a number of theoretical
and empirical studies have focused on the cash holding behavior of firms. Opler et al.
(1999) and Bates et al. (2009) provide comprehensive surveys of the demand for
cash by firms. Two further motives for a firm’s cash holdings have been added to the
traditional ones: tax and agency motives, as shown by Bates et al. (2009). Regarding
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agency motives, Jensen (1986) argued that entrenched managers retain cash when
a firm has poor investment opportunities. Jensen’s argument is also supported by
Dittmar et al. (2003), Dittmar and Mahrt-Smith (2007), and Pinkowitz et al. (2006).
These authors all found that greater agency problems lead to larger cash holdings.

In Japan, agency cost problems are mitigated to a large extent by long-term,
stable bank-firm relationships, known as the main bank system. A firm’s main bank
is frequently defined as the bank that holds the largest share of that firm’s loans.
However, main bank relations are not simply confined to lending relationships and
cover a wide spectrum of dealings.1 Main banks hold a large share of the loans of
client firms, which gives them a strong incentive to collect information about firms’
prospects and to monitor them.2 This helps mitigate problems with information
asymmetry, which can lead to adverse selection and moral hazard. Main banks also
often hold both client firm debt and equity, which in terms of the agency cost approach
implies that one would expect Japanese firms to hold less cash. However, Pinkowitz
and Williamson (2001) found that Japanese firms in fact hold more cash than U.S. or
German firms.3 They argued that the dark side of the main bank system, namely, rent
extraction, is responsible for these larger cash holdings. When a main bank exerts
its monopoly power, it forces client firms to hold more cash reserves in the main
bank’s account. By doing so, the main bank can extract monopoly rent in the form
of a higher effective borrowing rate by way of a compensating balance. Thus, two
opposing forces are operating to affect cash holdings under the main bank system.
This means that by examining firms’ cash holding behavior, it may be possible to
illuminate the nature of bank-firm relationships in Japan. This is the main purpose
of this chapter.

The strategy employed to examine the nature of bank-firm relationships is to
estimate a demand equation for firms’ cash holdings. The estimation is based on
a unique panel dataset of Japanese firms in the early 2000s provided by Teikoku
Databank, Ltd. This dataset has the virtue of identifying the financial institutions with
which a firm has transaction relationships in terms of loans, bills discounted, and
time deposits. Using this dataset, it is possible to estimate separate demand equations
for cash for different groups of firms in order to examine firms’cash holding behavior
and, based on this analysis, make inferences on the nature of bank-firm relationships
in Japan.

The main findings of the analysis can be summarized as follows. The results
suggest that firms that have close ties with their main bank tend to hold less cash and
the cash flow sensitivity of cash is low. This implies that main banks act as a buffer
by providing liquidity to mitigate external shocks to their client firms. However, the

1 Aoki et al. (1994) stressed five aspects of main bank relations: the lending relationship, client
issuances of public debt, equity cross-shareholding, business settlement accounts, and the provision
of information services and managerial resources.
2 Kaplan and Minton (1994), Sheard (1994), Kang and Shivdasani (1995; 1997), Miyajima (1998),
and Morck and Nakamura (1999) all provide evidence that main banks closely monitor their client
firms and dispatch directors to them in the event of financial trouble.
3 A more recent empirical study on the cash holdings of Japanese firms is Hori et al. (2010). The
firms in their panel dataset are listed firms.
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effective borrowing rates for these firms are significantly higher than the nominal
borrowing rates and are positively related to the degree to which firms depend on their
main banks (as measured by the share in total loans that the main banks account for).
Thus, main banks extract monopoly rents from close client firms. In other words,
having strong ties with a main bank allows firms to have lower cash holdings than
would otherwise be the case but comes at the expense of a higher effective borrowing
rate due to the monopoly rent extracted by main banks. In contrast, for firms with
only weak ties to their main banks, cash holdings are not correlated with dependence
on bank debt and the cash flow sensitivity of cash is high.

The remainder of this chapter organized as follows. Section 11.2 presents the
hypotheses concerning the effects of bank-firm relationships on cash holdings within
the framework of a firm’s demand equation for cash. Section 11.3 then explains the
dataset used for the empirical analysis and presents some descriptive statistics on cash
holdings. Next, Section 11.4 presents the estimation results, which allow inferences
on the nature of bank-firm relationships in Japan. Finally, Section 11.5 concludes.

11.2 Bank-Firm Relationships and Cash Holdings: Formulation
of Hypotheses

Firms’ relationship with their bank(s) affects firms’ cash holdings in a number of
ways. Specifying a firm’s demand function for cash helps to clarify the channels
through which such bank-firm relationships affect a firm’s cash holdings. Bates
et al. (2009) classified a firm’s demand for cash into four motives: the transaction,
precautionary, agency, and tax motive. This chapter primarily focuses on the first
three motives and identifies explanatory variables corresponding to each motive.

The benchmark demand function for cash holdings is specified as follows:
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where vi : firm-specific term, and
uit : disturbance term.4

4 Subscripts i and t represent the firm and the year, respectively.
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The dependent variable is the change in cash holdings ( �CASH ) divided by total
assets (TA). The explanatory variables are categorized into three groups to capture
each of the motives mentioned above.

11.2.1 The Transaction Motive and Bank-Firm Relationships

This section explains the variables used to represent the transaction motive of cash
holdings and how the transaction motive is affected by bank-firm relationships. The
growth rate of real sales (� log (SALES)it )represents a firm’s current activities as
well as future investment opportunities.5 Higher sales growth might be sustained by
retaining more cash. Moreover, firms whose access to credit is constrained can use
cash to make profitable investments in the future. Therefore, α1 is expected to be
positive. Evidence suggests that there are economies of scale in holding cash (e.g.,
Mulligan 1997). Using the logarithm of real total assets to measure firm size, it is
expected that the coefficient on this (α2) will be negative.

A change in net working capital (NWC), defined as current assets minus current
liabilities minus cash, is a substitute for cash and α3 is therefore expected to be
negative. When a firm has a close relationship with its main bank, the bank will
provide short-term loans when net working capital is scarce; thus, the firm does not
have to keep liquidity by drawing out cash. That is, the absolute value of α3 will be
smaller for a firm with a close relationship with its main bank.

11.2.2 The Precautionary Motive and Bank-Firm Relationships

Firms will save part of their cash flow for precautionary purposes. Thus, the propen-
sity to save α4 will be positive. Almeida et al. (2004) demonstrated theoretically and
empirically that the propensity to save is higher for financially constrained firms.6

When the bank-firm relationship is strong, the client firm expects its main banks to
provide liquidity on a rainy day, so that the firm does not need to save a lot from cash
flow. Thus, the propensity to save from cash flow will be lower for a firm with close
ties with its main banks.

The same argument holds for the effects of cash flow volatility on cash holdings.
Han and Qiu (2007) extended the model of Almeida et al. (2004) to allow for a
continuous distribution of cash flow and then theoretically showed that an increase

5 In the literature, a widely used proxy to represent future investment opportunities is the market-
to-book ratio. However, this ratio cannot be defined for unlisted firms, which make up a large part
of the dataset used here.
6 Riddick and Whited (2009) showed the opposite; they derived a negative relationship between
cash flow and cash when current cash flow reveals future productivity shocks.
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in the volatility of cash flow increases cash holdings for financially constrained firms.7

This implies that there is a positive relationship between the standard deviation of
cash flow to total assets (SDCFRATIO) and cash holdings (α5 > 0). When the
relationship between a firm and its main banks is strong, the firm expects its main
banks to provide liquidity in times of uncertainty; therefore, coefficient α5 will be
smaller for firms with a close relationship with their banks.

11.2.3 The Agency Motive and Bank-Firm Relationships

When a firm’s debt reaches a certain level relative to equity, it faces a high risk of
default and the cost of outside finance increases as a result. To avoid this situation, a
debt-ridden firm will use cash to repay debt, so that the coefficient on the debt/asset
ratio, α6, is expected to be negative.8 When the firm has a close relationship with its
main bank, the main bank performs a monitoring and disciplinary role, so that the
cost of financial distress will be lower and the firm does not necessarily have to pay
back debt using cash. Thus, the absolute value of α6 will be smaller for a firm with
a close bank-firm relationship.

To measure a firm’s dependence on banks, the ratio of debt outstanding with banks
(BANKDEBT) to its total debt (DEBT) is used. When this ratio is high, the firm is
likely to have a strong relationship with its bank(s). Therefore, the coefficient on the
bank dependence variable, α7, picks up the direct effect of bank-firm relationships
on cash holdings. That is, a firm with strong ties to banks may hold less cash in the
expectation that the banks will provide liquidity on a rainy day. In this case, α7 will
be negative. At the same time, however, when bank-firm relationships are strong, the
banks may extract monopoly rents by forcing client firms to keep a large amount of
cash in their accounts. In this case, α7 will take a positive value.

Another variable employed is MAINDEP, the dependence of a firm on its main
bank. The MAINDEP variable is defined as the proportion of borrowing from the
main bank to total bank debt. Again, a strong main bank relationship may reduce
a firm’s demand for cash holdings, since the firm expects its main bank to provide
liquidity on a rainy day. In this case, α8 will be negative. On the other hand, the main
bank might extract monopoly rents by forcing the client firm to keep a large amount
of cash in its bank account. In this case, α8 will positive.

The final variable used is the lagged cash/asset ratio, which measures the adjust-
ment speed of cash holdings toward the optimal target.9 In addition, year dummies

7 Baum et al. (2008) also found that firms increase their liquidity when macroeconomic uncertainty
or idiosyncratic uncertainty increase.
8 That being said, Acharya et al. (2007) demonstrated that for constrained firms with high hedging
needs the relationship between cash flow and debt as well as that between cash flow and cash
holdings should be positive.
9 Another potential determinant of the demand for cash holdings is capital expenditure. The reason
that capital expenditure is not included as an explanatory variable here is that doing so would give
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Table 11.1 Expected sign of cash sensitivity to its determinants under a bank-firm relationship

Determinants of cash holdings

Net working
capital

Cash flow Cash flow
volatility

Debt Bank
dependence

Main bank
dependence

Bank-firm relationship

Strong − + + − −− or + −− or +
Weak −− ++ ++ −− − −

A double minus or plus sign indicates that cash holdings are expected to be more sensitive to the
determinant

(YEARDUM) are included in the estimation to control for macro shocks common
to all firms in the sample.

Table 11.1 provides a summary of the responses of cash to its determinants and
how they are affected by bank-firm relationships. Section 11.4 provides an empirical
investigation of these effects.

11.2.4 Bank-Firm Relationships and Effective Borrowing Rates

When a main bank makes loans to a client firm, the firm is sometimes required to
deposit part of its loans into the main bank’s account. This practice raises the effective
borrowing rate for the client firm. Specifically, denoting the nominal borrowing rate
and the deposit rate by rLand rD , respectively, the effective borrowing rate ( r∗

L) when
a firm borrows BLand deposits part of the borrowed money, say D(< BL), into its
account with the main bank, is calculated as follows:

r∗
L = rLBL − rDD

BL − D
(11.2)

It is easy to show that r∗
L > rL as long as rL > rD . In the empirical analysis in

Section 11.4, the effective borrowing rate for each firm is calculated and the corre-
lation between these effective borrowing rates and bank-firm relationship variables
is examined.

the cash holding equation more the character of an accounting identity. R&D expenditure is also
frequently used as a proxy of growth opportunities. However, R&D expenditure is not available for
most of the small, unlisted firms in the dataset used here.
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11.3 Data Characteristics and Descriptive Statistics of Cash
Holdings

This section explains the dataset used for the empirical analysis and provides
descriptive statistics of cash holdings as well as major firm attributes.

11.3.1 Dataset Characteristics

The Teikoku Databank (TDB) database is a very unique and extensive dataset on
Japanese firms. The dataset was constructed by a group of researchers involved in
the Program for Promoting Social Science Research Aimed at Solutions of Near-
Future Problems “Design of Inter-firm Network to Achieve Sustainable Economic
Growth” in collaboration with Teikoku Databank, Ltd., the largest credit information
provider in Japan. The dataset contains information on nearly 400,000 firms in Japan,
including the financial transactions between firms and financial institutions as well
as firms’ basic attributes and financial statements. A detailed explanation of the data
from Teikoku Databank, Ltd. is provided in Uchida et al. (2011) and Ono et al.
(2011).

The TDB dataset provides rich information on bank-firm relationships. First of
all, the dataset makes it possible to identify a firm’s “main bank.” The main bank
is defined as the financial institution with which the firm thinks it has the closest
relationship.10 Thus, the definition of a main bank is somewhat subjective. In addi-
tion, the amount of loans outstanding, bills discounted, and time deposits are also
available for each bank-firm relationship.

The financial statements of firms are available from 2001 to 2009, although de-
tailed information regarding bank-firm relationships is available only from 2007 to
2010.11 Therefore, in the analysis here, firms’ cash holding behavior is examined
for two periods: the whole observation period from 2001 to 2009 and the sub-period
from 2007 to 2009, for which detailed information regarding bank-firm relationships
is available.

For the empirical analysis, firms from non-profit-oriented industries and financial
firms are excluded. Regarding the legal form of firms, the following types of firms are
included in the sample: joint stock companies, closely-held limited liability com-
panies, limited partnership companies, unlimited liability partnership companies,
limited liability partnerships, medical associations, cooperative partnerships, and
sole proprietorships.

10 Financial institutions include both deposit-taking financial institutions and non-banks.
11 For some firms, financial statements are available as far back as the 1990s.
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Table 11.2 Descriptive statistics of firm characteristics. (Author’s calculation based on Teikoku
Databank data)

Year Total assets
(million yen)

Growth rate of
real sales (%)

Debt-asset
ratio

Bank debt/
total debt

ROA (%)

2001 227.7 1.04 0.8161 0.5687 0.64

2002 216.0 − 3.17 0.8036 0.5705 0.60

2003 206.4 − 0.26 0.7973 0.5730 0.65

2004 184.6 2.08 0.7962 0.5805 0.84

2005 187.7 3.14 0.7952 0.5782 0.83

2006 191.9 3.28 0.7920 0.5778 0.89

2007 209.5 2.99 0.7861 0.5684 0.86

2008 228.1 2.07 0.7733 0.5746 0.69

2009 397.8 − 6.27 0.7611 0.5706 0.43

11.3.2 Descriptive Statistics

Table 11.2 presents descriptive statistics of the major firm characteristics (total assets,
growth rate of real sales, debt/asset ratio, ratio of short-term and long-term bank
debt to total debt, and return on assets (ROA)) in terms of median values for 2001 to
2009.12 The median value of total assets is considerably smaller than the mean. For
example, the median of total assets in 2001 was 227.7 million yen, while the mean
was 4,145.2 million yen. This implies that the size distribution is skewed to the right.
The sales growth rate exhibits an increasing trend up to 2006 and then falls sharply
in 2009. The debt/asset ratio declined gradually during the observation period from
0.8161 in 2001 to 0.7611 in 2009. Dependence on bank debt, measured by bank debt
to total debt, remained rather stable during the observation period, hovering around
0.57 to 0.58. The ROA exhibits an increasing trend in the first half of the 2000s,
reaching a peak in 2006 and then declining thereafter.

Table 11.3 shows the median values of the annual cash/asset ratio during the
observation period. The cash/asset ratio is defined as the ratio of cash and deposits
to total assets. The cash/asset ratio remained relatively stable, ranging from 0.1532
to 0.1667, during the observation period. The third and fourth columns show the
cash/asset ratio by firm size. Large firms consist of firms whose total assets are larger
than the sample median and small firms of firms whose total assets are smaller than the
sample median. Comparing the figures in the two columns shows that the cash/asset
ratio of small firms throughout the observation period is about 3–6 % points higher
than that of large firms, reflecting economies of scale in cash holdings. Next, in the
fifth and sixth columns, firms are divided into those whose ratio of bank debt to total
debt is above and below the sample median, with the former being considered to be

12 ROA is defined as the ratio of current net income to total assets.
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Table 11.3 Descriptive statistics of cash/asset ratios classified by firm attribute. (Source: Author’s
calculation based on Teikoku Databank data)

Year Whole sample Firm size Bank debt/total debt Volatility of cash flow

Large Small Dependent Not dependent High Low

2001 0.1550 0.1458 0.1771 0.1509 0.1630 0.1559 0.1471

2002 0.1533 0.1449 0.1722 0.1488 0.1624 0.1602 0.1390

2003 0.1532 0.1434 0.1733 0.1484 0.1627 0.1599 0.1392

2004 0.1587 0.1478 0.1781 0.1548 0.1671 0.1661 0.1433

2005 0.1627 0.1501 0.1838 0.1589 0.1700 0.1722 0.1442

2006 0.1650 0.1521 0.1880 0.1629 0.1692 0.1756 0.1438

2007 0.1667 0.1517 0.1941 0.1643 0.1713 0.1788 0.1441

2008 0.1611 0.1449 0.1915 0.1579 0.1661 0.1736 0.1388

2009 0.1622 0.1450 0.2110 0.1606 0.1643 0.1730 0.1450

bank dependent and the latter not dependent. The fifth column shows the cash/asset
ratio of bank-dependent firms and the sixth column shows that of firms that are not
bank dependent, and comparing the two columns shows that the cash/asset ratio is
slightly smaller for bank-dependent firms. However, the difference is at most 1.2 %
points, far less than the difference by firm size. Finally, the seventh and eighth
columns show the cash/asset ratio dividing firms in terms of the volatility of their
cash flow. Volatility of cash flow is measured in terms of the standard deviation of the
ratio of cash flow to total assets over the current and past two years. Firms with a high
volatility of cash flow are those whose standard deviation is larger than the sample
median and firms with a low volatility are those whose standard deviation is smaller
than the median. Throughout the period, the cash/asset ratio is 0.8–3.4 % points
higher for firms with a higher cash flow volatility, reflecting a higher precautionary
demand for cash.

Next, let us look at some descriptive statistics regarding the link between bank-
firm relationships and cash/asset ratios. Figure 11.1 shows a histogram of the number
of main banks in 2008. Nearly two-thirds of firms in the sample have one main bank,
while 7 % of firms have two main banks. It is surprising that 27 % of the sample
firms do not have any specific main bank.13 Table 11.4 shows the cash/asset ratio for
six groups of firms categorized in terms of their number of main banks and whether
they are classified as bank dependent or not. The cash/asset ratio is lowest for bank-
dependent firms with one main bank (0.1364), while it is highest for firms that are
not bank-dependent and have no main bank (0.1770). Note that the cash/asset ratio
is rather high for firms that are not bank-dependent and have more than one main
bank (0.1754).

13 The histogram for 2009 is quite similar to that for 2008, while in 2007, 74 % of the sample firms
have one main bank, 11 % have two main banks and 12 % have no main bank.
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Fig. 11.1 Histogram of number of main banks: 2008

Table 11.4 Cash/asset ratios
and bank-firm relationships.
(Source: Author’s calculation
based on Teikoku Databank
data)

Bank dependence Number of main banks

0 1 More than one

Bank-dependent 0.1725 0.1364 0.1697

Not dependent 0.1770 0.1578 0.1754

11.4 Bank-Firm Relationships and their Effect on Firms’ Cash
Holdings: Empirical Evidence

Section 11.2 suggested that bank-firm relationships affect firms’ cash holdings in a
variety of ways. Bank-firm relationships affect not only the level of cash holdings
but also the way that cash demand responds to various factors. This section provides
some empirical evidence on the impact of bank-firm relationships on firms’ cash
holdings.

11.4.1 Estimation Results for the Whole Observation Period:
2001–2009

Table 11.5 shows the estimation results of the cash holdings equation for the whole
observation period from 2001 to 2009. In the estimation, the top and bottom 1 % tails
of the dependent and explanatory variables are trimmed. All explanatory variables
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Table 11.5 Estimation results of cash holdings equation: baseline estimation

Baseline estimation Bank-firm relationship

Bank-dependent Not dependent

� log (SALES) 0.0130b

(12.08)
0.0105b

(6.96)
0.0164b

(10.11)

Log(RTA) − 0.0539b

(− 42.74)
− 0.0601b

(− 31.93)
− 0.0428b

(− 21.61)

NWC − 0.2567b

(− 100.31)
− 0.1704b

(− 46.73)
− 0.3734b

(− 95.73)

CASHFLOW 0.2721b

(44.51)
0.1952b

(21.96)
0.3602b

(39.54)

SDCASHFLOW 0.0673b

(5.48)
0.0394a

(2.18)
0.1088b

(5.79)

DEBT − 0.1052b

(− 23.71)
− 0.0990b

(− 14.44)
− 0.1020b

(− 15.39)

BANK DEBT − 0.0358b

(− 13.56)
− 0.0625b

(− 10.37)
− 0.0360b

(− 8.35)

CASH RATIO−1 − 0.6352b

(− 142.43)
− 0.7090b

(− 104.18)
− 0.5566b

(− 86.08)

CONSTANT 0.9249b

(56.18)
1.0321b

(41.81)
0.7603b

(29.22)

Adjusted R-squared 0.1094 0.0791 0.1782

Number of observations 96,910 47,981 48,929

Estimation method Fixed-effects model Fixed-effects model Fixed-effects model

The variables are defined as follows. � log (SALES) growth rate of real sales; Log(RTA) logarithm
of real total assets; NWC change in net working capital/asset ratio; CASHFLOW cash flow/asset
ratio;
SDCASHFLOW standard deviation of cash flow/asset ratio; DEBT debt/asset ratio;
BANK DEBT bank debt-total debt ratio; CASH RATIO- 1 lagged cash/asset ratio.
The coefficient estimates of year dummies are omitted.
Values in parentheses are t-ratios.a andb denote significance at the 5%, and 1 % level, respectively

in the baseline estimation for all firms have coefficient estimates consistent with
theory and are statistically significant at the 1 % level. The level of bank debt relative
to total debt (BANK DEBT) has a negative effect on cash holdings, implying that
bank-dependent firms tend to hold less cash.

The next two columns of Table 11.5 report the results when estimating the cash
holdings equation for bank-dependent firms and non-dependent firms separately.
Again, all the coefficient estimates are significant and consistent with theory. Com-
paring the results in the two columns shows that cash holdings are less sensitive to net
working capital, cash flow, and cash flow volatility for bank-dependent firms. This
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result suggests that bank-dependent firms seem to expect that financial institutions
are ready to provide liquidity when needed.

To check the robustness of the results, the cash holdings equation is estimated
using an instrumental variable (IV) approach. It is highly likely that the sales growth
rate, net working capital, and cash flow are endogenous in the sense that common
unobservable shocks simultaneously affect cash holdings and these variables. There-
fore, the first-differenced cash equation is estimated using the IV method with the
twice-lagged cash/asset ratio, sales growth rate, ratio of net working capital to total
assets, ratio of cash flow to total assets, ratio of tangible fixed assets to total assets,
ratio of intangible fixed assets to total assets, and ratio of inventory assets to total
assets as instruments.14 It turns out that some of the important variables such as the
sales growth rate, the debt/asset ratio, cash flow, and the volatility of cash flow are
insignificant, possibly because those variables are endogenous and the employed
instruments are weak. The findings above suggested that changes in bank-dependent
firms’ cash holdings are less sensitive to net working capital and cash flow. Thus,
this result supports the finding above that bank-dependent firms appear to expect
that their bank will shield them from an external shock by providing liquidity when
needed.

In the following analysis, the discussion will be based on panel estimations rather
than IV estimations, which may yield estimates with large standard errors due to the
weak instruments problem.

11.4.2 Estimation Results for the Sub-Period: 2007–2009

Shortening the observation period to 2007–2009 means that detailed information on
bank-firm relationships such as the number of main banks and main banks’ share of
loans and time deposits are available, making it possible to add firms’ dependence
on their main bank—represented by MAINBANK and defined as the main bank’s
share in a firm’s total loans—as a variable in the estimation. Further, it also becomes
possible to split firms based on the number of main banks and their dependence on
bank debt to examine how the response of cash holdings to various factors varies
across firms with different degrees of closeness to their bank. Starting with the
results of the baseline estimation in Table 11.6, all the coefficient estimates (with
the exception of those for the sales growth rate and the volatility of the cash flow
ratio) are statistically significant and consistent with theory. The results show that
firms with a higher level of bank debt to total debt have lower cash holdings, which

14 The ratio of tangible fixed assets to total assets, the ratio of intangible fixed assets to total assets,
and the ratio of inventory assets to total assets are used as instruments, since they are expected to
be correlated with cash flow. The estimation results are not shown to save space, but are available
from the author upon request.
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Table 11.6 Estimation results of cash holdings equation: 2007–2009

Explanatory variables Baseline estimation Bank-firm relationship

Bank-dependent Not dependent

� log (SALES) 0.0028
(0.81)

− 0.0009
(− 0.20)

0.0102a

(1.88)

Log(RTA) − 0.1489c

(− 21.98)
− 0.1674c

(− 17.22)
− 0.1207c

(− 11.32)

NWC − 0.1932c

(− 24.31)
− 0.0921c

(− 8.28)
− 0.3378c

(− 26.41)

CASHFLOW 0.2208c

(10.27)
0.1248c

(4.15)
0.3260c

(9.64)

SDCASHFLOW 0.0312
(0.70)

− 0.1275b

(− 2.14)
0.2564c

(3.40)

DEBT − 0.1510c

(− 6.66)
− 0.1412c

(− 3.96)
− 0.1450c

(− 4.12)

BANK DEBT − 0.0500c

(− 4.66)
− 0.1163c

(− 5.12)
− 0.0624c

(− 3.65)

CASH RATIO−1 − 1.0249c

(− 59.91)
− 1.0772c

(− 41.54)
− 0.9287c

(− 37.04)

MAINDEP − 0.0109b

(− 2.01)
− 0.0160a

(− 1.84)
− 0.0125a

(− 1.75)

CONSTANT 2.3213c

(26.84)
2.6057c

(20.94)
1.9340c

(14.11)

Adjusted R-squared 0.0494 0.0361 0.0866

Number of observations 22,515 11,624 10,891

Estimation method Fixed-effects model Fixed-effects model Fixed-effects model

MAINDEP represents the main bank’s share in a firm’s total loans. For the definitions of all other
variables, refer to the notes for Table 11.5. Values in parentheses are t-ratios.a,b, and c denote
significance at the 10, 5, and 1% level, respectively

supports the finding obtained for the observation period as whole. In addition, firms
that are more dependent on their main bank tend to have lower cash holdings.

The third and fourth columns of Table 11.6 report the results when splitting the
sample into bank-dependent and non-bank-dependent firms. The results indicate
that cash holdings are less sensitive to net working capital, cash flow, and cash flow
volatility in the case of bank-dependent firms.15 Further, close bank-firm relation-
ships play an important role in allowing firms to hold less cash as they know their

15 The coefficient estimate for cash flow volatility is significantly negative for bank-dependent firms,
which is difficult to interpret.
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bank will provide liquidity on a rainy day. Regarding the effect of main bank depen-
dence on cash holdings, regardless of firms’ level of bank debt to total debt, firms
whose main bank accounts for a higher share of loans tend to have a lower cash/asset
ratio.

To examine how the main bank relationship affects a firm’s cash holdings, the
sample is split into six groups of firms based on the number of main banks (none,
one, and more than one) and the median of bank debt/total debt, and the cash holdings
equation is then estimated separately for each group of firms. Table 11.7 reports the
results, which show that the main bank relationship is closest when firms have only
one main bank and the bank debt/total debt ratio is above the median. When the main
bank relationship is very close, the coefficient estimates indicate that for this group
of firms, cash holdings are least sensitive to the level of working capital, cash flow,
and cash flow volatility. Moreover, only for this group of firms is the share of loans
from the main bank associated with a significantly lower level of cash holdings. This
implies that firms with close links with their main bank can keep their cash holdings
at a minimum in the knowledge that if they are hit by an external shock that affects
cash holdings their bank will help them out. Thus, main banks play a vital role in the
liquidity management of their client firms.

Next, let us examine the cash holding behavior of firms that have the weakest ties
with their main banks. These firms are the non-dependent firms with no main bank
or with more than one main bank. The results indicate that the absolute value of the
coefficient on net working capital is largest for non-dependent firms with no main
bank, followed by non-dependent firms with more than one main bank. This implies
that for these firms cash holdings and net working capital are close substitutes. The
same observations hold for cash flow. The coefficient estimates for cash flow are
0.5382 and 0.4941 for non-dependent firms with no main bank and with more than
one main bank, respectively. These firms save nearly half of their cash flow in the
form of cash. Firms with the weakest or no main bank relationship have to rely on
their own liquidity and hence their cash holdings are quite sensitive to changes in
the determinants of cash demand.

Finally, it should be noted that the absolute value of the coefficient on the debt/asset
ratio is largest for non-dependent firms with no main bank, reflecting that these firms
have a strong incentive to use cash to redeem debt to lower the cost of external
finance.

11.4.3 Monopoly Rents

As stated in Section 11.2, main banks can extract monopoly rent by requiring their
client firms to deposit back part of their loans. To gauge the extent to which main
banks extract monopoly rent, the effective borrowing rate is calculated in this section
by taking this compensating balance practice into consideration. The monopoly rent
can then be defined as the difference between the effective borrowing rate and the
nominal borrowing rate. The results indicate that the monopoly rent thus calculated
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Table 11.7 Estimation results of cash holdings equation with firms classified by the number of
main banks and bank dependence: 2007–2009

Explanatory variables No main bank One main bank

Bank-dependent Not dependent Bank-dependent

� log (SALES) 0.0392
(1.62)

− 0.0307
(− 1.17)

0.0037
(0.65)

Log(RTA) − 0.2156c

(− 5.05)
− 0.1766c

(− 3.11)
− 0.1688c

(− 14.74)

NWC − 0.0931
(− 1.41)

− 0.4079c

(− 4.15)
− 0.0848c

(− 6.64)

CASHFLOW 0.2682
(1.43)

0.5382c

(3.27)
0.1045c

(3.18)

SDCASHFLOW − 0.4211
(− 1.08)

− 0.2217
(− 0.90)

− 0.0696
(− 1.05)

DEBT 0.1154
(0.89)

− 0.3861b

(− 2.17)
− 0.1667c

(− 4.13)

BANK DEBT − 0.0550
(− 0.48)

0.0715
(0.71)

− 0.0903c

(− 3.49)

CASH RATIO-1 − 1.0266c

(− 8.43)
− 1.1539c

(− 8.13)
− 1.0809c

(− 36.94)

MAINDEP – – − 0.0284b

(− 2.54)

CONSTANT 2.8213c

(5.35)
2.7735c

(4.62)
2.6205c

(17.83)

Adjusted R-squared 0.0189 0.0850 0.0397

Number of observations 1208 1178 9290

Estimation method Fixed-effects model Fixed-effects model Fixed-effects model

One main bank More than one main bank

Not dependent Bank-dependent Not dependent

� log (SALES) 0.0114a

(1.88)
− 0.0166
(− 1.52)

− 0.0005
(− 0.03)

Log(RTA) − 0.1234c

(− 10.42)
− 0.1895c

(− 7.57)
− 0.1378c

(− 4.08)

NWC − 0.3355c

(− 23.41)
− 0.1341c

(− 4.76)
− 0.3714c

(− 11.55)

CASHFLOW 0.3159c

(8.48)
0.2805c

(3.08)
0.4941c

(5.34)

SDCASHFLOW 0.3287c

(3.87)
− 0.4632b

(− 2.38)
0.4078b

(2.05)
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Table 11.7 (continued)

Explanatory variables No main bank One main bank

Bank-dependent Not dependent Bank-dependent

DEBT − 0.1418c

(− 3.64)
− 0.0526
(− 0.57)

− 0.1272
(− 1.21)

BANK DEBT − 0.0062c

(− 3.49)
− 0.2024c

(− 3.44)
− 0.0292
(− 0.64)

CASH RATIO−1 − 0.9148c

(− 31.52)
− 1.0552c

(− 13.88)
− 0.9420c

(− 17.24)

MAINDEP − 0.0092
(− 1.11)

0.0041
(0.19)

− 0.0044
(− 0.24)

CONSTANT 1.9529c

(12.87)
2.9955c

(8.83)
2.2253c

(5.00)

Adjusted R-squared 0.0827 0.0231 0.0941

Number of observations 8,641 1,837 1,833

Estimation method Fixed-effects model Fixed-effects model Fixed-effects model

See Tables 11.5 and 11.6

is statistically significant and that, moreover, bank-dependent firms with more than
one main bank relationship pay higher monopoly rent when the share of borrowing
from main banks gets higher.

Specifically, the effective borrowing rate based on Eq. (11.2) is calculated using
the amount of time deposits held in the main bank’s accounts and the amount of loans
outstanding from the main bank as collected by TDB. The nominal borrowing rate
(BRATE) can be calculated from information in firms’ profit-and-loss and balance
sheet statements. It is assumed that deposit rates (DRATE) are the same for all sample
firms but depend on the amount deposited.16

Figure 11.2 Presents histograms of the monopoly rent calculated for four different
groups of firms classified in terms of the number of main banks (one and more than
one) and their bank debt/total debt ratio.17 The histogram of the monopoly rent of
firms with a very close main bank relationship (bank-dependent firms with one man
bank) resembles that of firms with a weak main bank relationship (non-dependent
firms with more than one man bank).As for the descriptive statistics of the histograms,
the median of monopoly rents is 27 basis points for the former group and 41 basis

16 See the data appendix for more details on the way the nominal borrowing rate and the deposit
rate are calculated.
17 Note that we calculate the monopoly rent here by assuming that client firms are forced to hold all
the time deposits. When parts of the time deposits are held at firms’ own initiative, the monopoly
rent would be lower.
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Table 11.8 Effects of main bank dependence on monopoly rent

Firm group Constant Main bank
dependence

Adjusted R̄2

Number of obser-
vations

Estimation model

Bank-dependent
firms with one main
bank

0.0076c

(9.99)
− 0.0024a

(− 1.95)
0.0032
1420

Random-effects
model

Non-dependent firms
with one main bank

0.0127c

(10.73)
− 0.0021
(− 1.12)

0.0014
1401

Random-effects
model

Bank-dependent
firms with more than
one main bank

− 0.0070
(− 1.36)

0.0193b

(2.36)
0.0006
407

Fixed-effects
model

Non-dependent firms
with more than one
main bank

0.0139c

(5.34)
− 0.0050
(− 1.37)

0.0051
454

Random-effects
model

Values in parentheses are t-ratios.a,b, and c denote significance at the 10, 5, and 1% level, respectively

points for the latter. The proportion of firms for which monopoly rents are less than
50 basis points is 69.3 % for the former and 56.2 % for the latter.18

To further examine how monopoly rents are related to firm–bank relationships,
the monopoly rent is regressed on a constant and the main bank’s share of loans for
each of the four groups of firms. The results are reported in Table 11.8. The constant
is significant for all groups except for bank-dependent firms with more than one main
bank. The results thus indicate that statistically significant monopoly rents for these
three groups of firms can be detected.

On the other hand, for bank-dependent firms with more than one main bank the
coefficient on the main bank’s share of loans is significantly positive, which implies
that the closer the main bank relationship is, the more monopoly rent the client firm
has to pay.

Note that the existence of monopoly rents and lower cash holdings are not mutually
exclusive. Consider, for example, the case where a firm holds a small time deposit,
but the time deposit is exclusively held in its main bank’s account. The main bank
can then extract monopoly rent from its client firm.

11.5 Concluding Remarks

The aim of this chapter was to illuminate the nature of bank-firm relationships in
Japan by looking at the cash holding behavior of firms. The findings suggest that
main banks help their client firms manage liquidity in two important ways. First,

18 The estimates of monopoly rents here are comparable to those obtained by Ono (1997). His
estimates range from 20 to 80 basis points.
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firms need to hold less cash for precautionary motives because main banks are ready
to provide client firms with liquidity on a rainy day. Second, main banks can help to
cushion unexpected shocks experienced by client firms, so that client firms can keep
to a minimum the extent to which cash holdings are adjusted in response to an external
shock. These are the advantages of establishing a long-term, stable relationship with
a main bank.

However, client firms do pay a price for maintaining bank-firm relationships,
namely the monopoly rent imposed on firms in the form of higher effective borrowing
rates. Higher effective borrowing rates may lower firms’ fixed investment and R&D
activities, which would otherwise enhance their productivity to attain higher growth.

Thus, an important question is whether the benefits of maintaining a main bank
relationship exceed the costs. This is an issue of considerable interest for future
research.
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Appendix

This appendix explains how the variables used in the regression analysis were
constructed.

1. CASH: cash and deposits.
2. TA: total assets.
3. � log (SALES): growth rate of real sales. Real sales are obtained by dividing

nominal sales by the GDP deflator classified by economic activity.
4. NWC: net working capital, defined as current assets minus current liabilities

minus cash.
5. CASHFLOW: cash flow, measured by current net income.
6. SDCFRATIO: conditional standard deviation of the ratio of cash flow to total

assets based on the current value and the value of the past 2 years.
7. DEBT: total debt.
8. BANKDEBT: short-term and long-term bank debt.
9. MAINDEP: dependence on main bank(s), measured by the ratio of borrowing

from main bank (or banks) to total loans outstanding.
10. BRATE: borrowing rate defined as interest paid and discount expenses divided

by the sum of short-term loans, long-term loans, bills discounted, and bonds.
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11. DRATE: interest rate on time deposits. Three annual interest rates on deposits
are used, namely the rate on deposits of more than 10 million yen, on deposits
between 3 and 10 million yen, and on deposits of less than 3 million yen.
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