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1 Introduction

In this paper, we investigate how the level of working capital deviated from the target level
of firms during the recent global financial crisis. We also examine how firms mitigated
any excessive working capital following the crisis over time. In general, working capital
consists of trade receivables, inventories, and trade payables. During the global financial
crisis, the level of working capital increased for the following reasons. First, with the rapid
decline in firm sales, the level of firm inventories became unexpectedly excessive. Second,
as many firm customers began to experience economic distress, they delayed payment for
goods and services. This accounted for an increase in unpaid trade receivables. Third,
with the decline in firm sales during the crisis, the purchase of goods also decreased,
leading to a decline in trade payables (Tsuruta and Uchida, 2013). Lastly, the increase
in the probability of default during the economic downturn led to a decline in the supply
of trade payables (Raddatz, 2010; Boissay and Gropp, 2013). For the most part, firms
finance their excessive working capital using their available financing sources. However, if
the credit constraints for firms are severe, carrying excessive working capital can diminish
firm performance because firms are obliged to use relatively expensive sources of finance.
Therefore, firms should adjust the level of working capital toward some firm-specific target
level during and after periods of crisis.

Using Japanese quarterly firm-level data, we investigate the following issues. First,
following previous studies (Kieschnick et al., 2013; Banos Caballero et al., 2013), we
estimate the target level of working capital for firms. Then, using this model, we predict
the level of excess working capital found in firms during the global financial crisis after
2008. Second, using the estimation method introduced by Flannery and Rangan (2006)
and Banos Caballero et al. (2013), we estimate the adjustment speed of working capital
during the crisis. As these studies argue, firms adjust their level of working capital toward
the target level. As a result, if firms quickly mitigate the excess in working capital caused

by the crisis, it should not affect them greatly. However, if the adjustment speed slows



during the crisis period, then carrying excessive working capital can be harmful to firm
performance. Third, we investigate the empirical relationship between excessive working
capital and firm performance (in terms of profitability). If excessive working capital
is indeed harmful to firm performance, the estimated empirical relationship should be
negative.

Japanese data are especially suitable for the study of working capital management dur-
ing the recent crisis. First, the real shock of the crisis was especially great for Japanese
firms as the real growth rate of GDP fell from 2.2% in fiscal year (FY) 2007 to —1.0%
in 2008 and —5.5% in 2009. This was much more severe than in comparable developed
countries.! Second, our data include many small businesses, which are typically finan-
cially constrained (Berger and Udell, 1998). Excessive working capital is an especially
important consideration for small business, so using this information, we can investigate
the negative effects of working capital during the shock more precisely. In addition, pub-
lic credit guarantees increased in Japan during the crisis period for small businesses, so
the estimation results including small businesses have rich policy implications. Finally,
our data are quarterly (not yearly), so we can examine the periods of working capital
adjustment in finer detail.

Our results are as follows. First, the level of excess working capital increased during
the financial crisis after 2008. After late 2009, the level decreased and returned to its
pre-crisis level. Second, the adjustment speed of working capital requirements in late
2008 and early 2009 was slower than that in other periods. This suggests that firms faced
some constraints in adjusting their working capital levels to their target values during
the financial crisis. Conversely, the adjustment speed after late 2009 was similar to that

before the crisis, so firms could adjust their working capital requirements only a year

! According to the World Economic Qutlook Database compiled by the International Monetary Fund,
the percentage change in GDP in 2009 was —5.6% in Germany and —5.5% in Italy. In the remaining G7
countries, the percentage change was between —3% and —4%. In addition, the percentage change in GDP
in 2008 was less than —1% only in Japan and Italy. These data suggest that the negative effects of the
global financial crisis were especially severe in Japan.



after the first occurrence of the financial crisis. Third, the estimated negative relationship
between firm performance and excessive working capital requirements was stronger during
the crisis. This implies that firms were unable to reduce their working capital during the
crisis period. As firms financed excessive working capital during both the crisis and non-
crisis periods with bank loans and internal cash, this negative effect results from real not
just financial factors. Finally, the negative effects of excessive working capital and the
slow speed of working capital adjustment were more severe for larger firms.

In terms of related work, Hill et al. (2010) estimate the determinants of working
capital requirements and show that growing firms, firms facing costly external finance,
and financially distressed firms all invest less in working capital. In contrast, firms with
high internal finance capacity and high credit availability invest more in working capital.
Elsewhere, many extant studies (for example, Deloof, 2003; Kieschnick et al., 2013; Bafios
Caballero et al., 2014; Aktas et al., 2015) estimate the relationship between working capital
management and corporate performance and demonstrate that because both high and low
levels of working capital have negative effects on firm performance, there is an optimal
level of working capital. In other work, Banos Caballero et al. (2013) estimate a partial
adjustment model and show that the speed of adjustment of working capital is faster
if firms have bargaining power and their external financing constraints are not severe.
However, all of these studies investigate the effects of a financial crisis on working capital
management in non-crisis periods. In this paper, we investigate the relationship between
firm performance and working capital and the adjustment speed of working capital during
a particular crisis period, which represents our main contribution to the corporate finance
literature.

Outside this literature, some studies (for example, Love et al., 2007; Garcia-Appendini
and Montoriol-Garriga, 2013; Casey and O’Toole, 2014; Carbé-Valverde et al., 2016) do
focus on periods of financial crisis and the impact on the relationship between trade

credit policy and the supply of bank loans, while Almeida et al. (2012) investigate the



effects on firm investment. However, to our knowledge, few studies investigate the effects
of a financial crisis on firm performance using quarterly firm-level data including small
businesses.

The remainder of the paper is organized as follows. Section 2 describes the dataset
and provides an overview of the data during the sample period. Section 3 examines the
determinants of working capital requirements and the levels of excess working capital
during the crisis period. In Section 4, we introduce the partial adjustment model and
discuss the estimation results. Section 5 provides the estimation results concerning the
relationship between excessive working capital and firm performance. Section 6 concludes

the paper.

2 Data

2.1 Outline of Data

We use quarterly firm-level data from the Surveys for the Financial Statements Statis-
tics of Corporations by Industry (Houjin Kigyou Toukei Chosa in Japanese) (hereafter,
quarterly FSSC) conducted by the Ministry of Finance (MOF). According to the MOF
website,? the quarterly FSSC are “...one part of the fundamental statistical surveys under
the Statistics Act and have been conducted as sampling surveys so as to ascertain the
current status of business activities of commercial corporations in Japan.” The target
firms for the quarterly FSSC are all commercial corporations in Japan with 10 million
yen of capital or more. The MOF has the list of all corporations in Japan that report tax
payments. In 2010, the total population in the FSSC was 1,125,866 firms with 10 million
yen or more of capital. By size, this comprised 823,205 firms with 10 to 20 million yen of
capital, 210,311 firms with 20 to 50 million yen, 58,995 firms with 50 to 100 million yen,

27,899 firms with 100 million to 1 billion yen, and 5,456 firms with 1 billion yen or more.

2For details of the survey, see http://www.mof.go.jp/english/pri/reference/ssc/index.htm.



3 Before

To forward their questionnaire, the MOF selects sample firms as follows.
FY2008, the survey selected all firms with 1 billion yen or more of capital, with those
firms with capital of between 100 million and 1 billion yen selected by sampling with
varying probability. According to the MOF, all firms with capital of 600 million yen or
more are included, representing a complete survey for these firms. The MOF then selected
firms with less than 100 million yen of capital by sampling with equal probability at the
beginning of every fiscal year. After FY2009, all firms with capital of 500 million yen or
more were included, again representing a complete survey for these firms. The MOF then
again selected smaller firms, but with less than 500 million yen of capital, by sampling
with equal probability at the beginning of every fiscal year. Therefore, for those firms,
there is again a different sample of target firms each fiscal year. As a result, while we
have a panel dataset for firms generally, it is not possible to construct this panel using
the same firms in different years. The response rate each fiscal year is around 70-90%,
which differs by firm size.

The quarterly FSSC includes data on firm balance sheets and profit and loss statements
each quarter. Balance sheet data are available at the beginning and end of each quarter.*
To focus on the crisis period, our data cover the period between 2007 and 2010, while to
enable comparison with a non-crisis period we include the period between 2003 and 2006.
We obtain 568,492 and 278,634 firm-quarter observations for 89,777 and 53,333 firms over
the periods 2003-2010 and 2007-2010, respectively.® The coverage ratios in 2010 were
1.63% (all firms), 0.20% (10 to 20 million yen of capital stock), 1.08% (20 to 50 million
yen), 3.18% (50 to 100 million yen), 27.42% (100 million to 1 billion yen), and 89.29% (1

billion yen or more). Coverage was not high for small firms. Nonetheless, as our firms

3For the questionnaire itself, see the MOF’s website:
https://www.mof.go.jp/pri/reference/ssc/outline.htm#questionnaire (in Japanese, last date accessed:
October 2018).

4This means that we can calculate the quarterly growth rate of balance sheet items.

®As Kieschnick et al. (2013) argue, if a firm’s working capital is excessive, the probability of default
is higher. This may result in the bankruptcy and exit of some firms, so the level of working capital has
some effect on sample selection. However, we cannot identify which firms actually exit.



are randomly sampled from the list of all firms that report tax payments in Japan, our
database is unbiased and suitable for investigating the activity of Japanese firms.

We define small, medium, and large firms as follows. Small firms are firms with 5 or
fewer employees in the wholesale, service, and retail industries and 20 or fewer employees
in all other industries. Medium firms are firms with 6-100 employees in the wholesale,
service, and retail industries and 21-300 employees in all other industries. Large firms
are firms that are neither small nor medium firms. To define small and medium firms,
we follow the employee criteria in the definition of “small and medium enterprises” in the

Small and Medium-sized Enterprise Basic Law. ¢

2.2 Simple Statistics

We define the working capital requirements (WCR) as the sum of trade receivables and
inventories, minus trade payables, normalized by total sales: [(trade receivables + inven-
tories — trade payables) / total sales]. Figure 1 depicts the median WCR by year and firm
size. As shown, the median WCR fluctuates before 2008q2 and increases after 2008q1 for
all firm sizes. The peak WCR is in either 2009q2 or 2009q3, and WCR only returns to its
pre-crisis level after 2010. The increase in WCR is mainly the result of the decline in sales.
Figure 2 illustrates the median quarterly growth rate of sales by year and firm size. As
shown, sales growth generally falls after 2008q3. The trough in sales growth is in 2009q1
and the growth rate returns to its pre-crisis level in 2009g4. In Figures 3, 4, and 5, we plot
the 25th, 50th (median), and 75th percentiles of the growth rates of inventories, trade

receivables, and trade payables, respectively. Figure 3 shows that the median growth of

6 According to the 2005 White Paper on Small and Medium Enterprises in Japan by the Small and
Medium Enterprise Agency, “small and medium enterprises” (SMEs) under the Small and Medium-sized
Enterprise Basic Law are defined as enterprises with capital stock not in excess of ¥300 million or with 300
or fewer regular employees, and sole proprietorships with 300 or fewer employees. However, the definition
of SMEs in the wholesale industry is enterprises with capital stock not in excess of ¥100 million or with
100 or fewer employees, whereas in the retail industry they are enterprises with capital stock not in excess
of ¥50 million or with 50 or fewer employees. In the service industry, SMEs are enterprises with capital
stock not in excess of ¥50 million or with 100 or fewer employees. For their part, “Small enterprises”
are defined as enterprises with 20 or fewer employees. However, in the commercial and service industries,
they are enterprises with five or fewer employees.”



inventories is nearly zero in all years and quarters, suggesting that firms barely adjusted
their level of inventories, even though sales declined during the crisis. Focusing on the
75th percentile, the growth rate of inventories fell significantly, suggesting that some firms
decreased their inventories in 2009q1. Figures 4 and 5 show that the growth rates of trade
receivables and payables were negative in 2009ql and q2, respectively. In addition, the
25th percentile of trade receivables and payables declined significantly. Overall, these
figures suggest that trade credit decreased after the initial credit crisis.

Figure 6 illustrates the median ratio of operating income to total assets by year and
firm size. As shown, the median operating incomes of both medium and large firms fell
significantly after 2008q3, suggesting that the financial crisis affected the profitability of
these firms. In contrast, while the median operating income ratio of small firms also
declined in 2008, it fell much less than for medium and large firms. These data suggest
that the negative impact of the financial crisis on firm performance was more severe for

medium and large firms.

3 Global Financial Crisis and Working Capital

3.1 Empirical Strategy

To demonstrate the effects of the financial crisis on working capital, we estimate the excess
WCR of firms as follows. First, we estimate the determinants of WCR, using the following

regression equation:

WCR;;q = aiFirm growth;yq + asGPM,;+ asOCFE;, , + agFirm size; g1

+ asDistress dummy; g1+ asGDP g+ (o 4+ 1 + €t g (1)

where €;,, is the error term of firm i for quarter q in year t, ¢, is the quarter fixed effect

from ql to g4, and n; is the industry fixed effect. As discussed, WCR is the sum of



trade receivables and inventories, minus trade payables, normalized by total sales: [(trade
receivables 4 inventories — trade payables) / total sales]. Following Hill et al. (2010), we
specify firm growth, the gross profit margin (GPM), operating cash flow (OCF), firm size,
a firm distress dummy, and quarter and industry fixed effects as control variables.

We define firm growth as the natural logarithm of a firm’s total assets in year-quarter
t,q minus those in year-quarter t,q—1. Hill et al. (2010) use sales growth as the proxy of
firm growth. As the sample of firms changes at the beginning of each fiscal year, data
on the sales growth in the first quarter of the fiscal year are unavailable for many firms.
For this reason, as a proxy variable for sales growth, we use asset growth because of the
positive correlation with sales growth. GPM is the ratio of a firm’s cost of goods sold
to total sales in quarter q of year t. OCF is the ratio of a firm’s operating income plus
depreciation and amortization to its total assets in quarter q of year t. Firm size is the
natural logarithm of a firm’s total assets in year-quarter t,q—1. The distress dummy takes
a value of one if a firm’s leverage (defined as the ratio of the book value of a firm’s debt
to the book value of its assets) is in the top two deciles for its industry in year-quarter
t,q—1.7 Similarly, following Bafios Caballero et al. (2013), we use the growth rate of gross
domestic product (GDP) in quarter q in year t to control for macroeconomic conditions.
To calculate the estimated WCR, after 2007, we are unable to use year dummies, so by
using GDP, we can both control for macroeconomic conditions and estimate the post-2007
level of WCR.

As Hill et al. (2010) argue, the predicted effects of sales growth on WCR are negative,
so those for asset growth are also negative. However, asset growth is higher if firms
increase their capital and inventory investment. Therefore, if the effects of investment on
WCR are stronger than for sales growth, the effects of asset growth should be positive.
Furthermore, as Petersen and Rajan (1997) reveal, firm growth has positive effects on

trade payables because of high credit demand. In addition, firm growth has positive

"This definition of distress is identical to that in Molina and Preve (2009) and Hill et al. (2010).



effects on trade receivables if the growth rate is positive, and negative effects otherwise.
In sum, the predicted sign of firm growth is ambiguous.

In a typical firm operating cycle, firms purchase inventories and increase the cost
of goods sold, financed in turn via trade payables. Firms then sell their products and
increase sales before they collect cash, which then increases trade receivables. GPM is
the difference between sales and the cost of goods sold, which has some effects on WCR.
Therefore, we employ GPM as an explanatory variable. Firms that have a positive OCF
can invest working capital without resorting to external finance. Therefore, OCF has
positive effects on WCR.

Firm size is a proxy for a firm’s transparency. Because of information asymmetry
between borrowers and lenders, smaller firms face credit constraints. Therefore, they
cannot acquire sufficient credit to invest in working capital. Firm size is also a proxy
for market access and creditworthiness. Together, these imply that firm size should have
positive effects on WCR.

When firms are financially distressed, they cannot acquire enough credit (Opler and
Titman, 1994). Thus, working capital investment is lower in financially distressed firms.
Furthermore, suppliers offer less trade credit to financially distressed firms (Molina and
Preve, 2009), so trade payables in these firms are significantly lower. Together, these

suggest that the distress dummy should have negative effects on WCR.

3.2 Estimation Results

Table 1 provides summary statistics for the dependent and independent variables in equa-
tion (1). Column (1) of Table 2 provides the estimated results of equation (1) using the
sample period from 2003 to 2010. The signs of the estimated coefficients for GPM and
firm size are positive and that of the distress dummy is negative. All are statistically
significant at the 1% or 10% level. These results are similar to those in Hill et al. (2010).

However, the estimated coefficient of firm growth is positive while that of OCF is negative,

10



results which contrast with those in Hill et al. (2010). For their part, Hill et al. (2010)
argue that firms with positive OCF can finance positive WCR, so the effects of OCF on
WCR are positive. Alternatively, however, Petersen and Rajan (1997) argue that cash
flow generation lowers trade receivables, which reduces the level of working capital. Our
estimation results are consistent with those in Petersen and Rajan (1997), not those in
Hill et al. (2010). In column (2), we detail the estimation results of equation (1) using
the subsample period before the crisis (between 2003 and 2006). The main difference is
that the estimated coefficient for GDP is now statistically insignificant. The remaining
coefficients are similar to the results in column (1).

To investigate the level of excess working capital during the financial crisis, we calculate
the predicted WCR after 2007 using the estimated results of equation (1). Using the
predicted WCR for each observation, we calculate the excess WCR as the actual WCR
minus the predicted WCR. We calculate two types of predicted excess WCR. The first
employs the estimated result in column (2) of Table 2 (hereafter, excess WCR1). This
estimation result uses the subsample before the crisis period, so the predicted level of
WCR is the target level in the pre-crisis period. The second is calculated using the
estimated result in column (1) of Table 2 (hereafter, excess WCR2), which includes the
sample period covering the financial crisis (the crisis period).

Table 3 provides the summary statistics for excess WCR1 and WCR2. Figures 7 and
8 depict the average excess WCR1 and WCR2, respectively, by quarter for each year and
firm size. Following the collapse of Lehman Brothers in September 2008, the excess WCR
increases up until 2009q1, while for medium and large firms, the excess WCR decreases
in 2009 and returns to its pre-crisis level in 2010. This implies that the negative effects
of the financial shock on working capital lasted for about a year. In contrast, the trend
in excess WCR in small firms is ambiguous, suggesting that the impact on the working
capital of small firms was not as severe during the financial crisis.

To confirm the trend in excess WCR, we estimate equation (1) using the sample

11



between 2003 to 2010, adding dummies for each year.® If the level of WCR was excessive
during the financial crisis in 2008, the estimated coefficients of the year dummies after
2007 should be positive. The results in column (3) of Table 2 show that the estimated
coefficient of the 2009 dummy is larger than in the other years. This result also implies
that working capital was excessive for firms after the crisis period.

Hill et al. (2010) argue that firms with high sales volatility invest more in inventories.
In our data, the standard deviation of sales for each firm is unavailable. Because of this
limited availability of data, we cannot employ sales volatility. Accordingly, to mitigate
any omitted variable bias, we use a fixed-effects model to control for unobserved firm
fixed effects (including the effects of sales volatility) in column (4) of Table 2. When
we estimate the regression with firm fixed effects, the estimation results are similar to
those without fixed effects. Furthermore, we cannot use sales growth because we cannot
calculate the sales growth in the first quarter of the fiscal year for many firms, as already
discussed. Nonetheless, in column (5), we estimate the coefficient of sales growth using
a limited number of observations. Sales growth is the natural logarithm of a firm’s total
sales in quarter q minus those in quarter q—1. The estimated coefficient for sales growth
is negative and statistically significant at the 1% level, which is consistent with the results

in Hill et al. (2010).

4 Adjustment Toward Firm Targets

4.1 Change in WCR and Excess WCR

If the level of working capital deviates from the target level, firms should adjust their
working capital toward the target level. Figures 9 and 10 depict the relationships between
the excess WCR1 and WCR2 predicted by equation (2) and the change in WCR in the

subsequent quarter (WCR in the subsequent quarter — WCR in the current quarter),

8To highlight the effects of the crisis, we set 2006 as the benchmark or reference year.
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respectively. The y-axis details the four quantiles of excess WCR, being groups with very
low, low, high, and very high excess WCR. We also split the sample by firm size and year.
The figures in parentheses on the y-axis show the average excess WCR for each group. If
firms adjust their WCR toward the predicted target level, the changes in WCR will be
positive for the group of firms with low excess WCR and negative for the group of firms
with high excess WCR. Both figures show that the change in WCR is negative if firms
are in the top group of excess WCR. This suggests that if firms have excess WCR, they
adjust toward the target level. Focusing on the difference between years, the change in
WCR was less in 2008, implying that the adjustment of WCR weakened during the crisis
period. In addition, the change in WCR for large and medium firms was lower in 2008, so
the weak adjustment of WCR during the crisis was more significant for medium and large
firms. We can also see that the changes in WCR in 2009 were larger than in the pre-crisis
years, suggesting that firms adjusted for the excess WCR caused by the financial crisis
after 2009. Therefore, we predict that the negative shock of excess WCR was most serious

in 2008, but lessened after 2009.

4.2 Partial Adjustment Model

Following Flannery and Rangan (2006), we estimate a partial adjustment model to in-
vestigate the effects of the financial crisis on working capital management. Following
equation (1), we assume that the target level of WCR is

WCR;

t,t,q

= OéXz"tq (2)

where X = (Firm growth;,, GPM, ., OCF,, ., Firm size;; , 1, Distress dummy; 41,
Industry dummy;, Quarter dummy,, Y ear Dummy,). In a frictionless world, firms imme-
diately adjust the actual level of WCR to the target level. However, the WCR adjustment

cost for firms in the real world is significant. Therefore, we need to model the incomplete
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adjustment of firm WCR, especially because during the financial crisis, firms may have
faced difficulty in adjusting their level of WCR. In this analysis, we adopt a standard
partial adjustment model, presented by Flannery and Rangan (2006).

WCR; 14— WCR; 141 = A(WCR;

1,8,q

—WCR;49-1) + bisg (3)

The proportion A represents the gap between the actual and target level of WCR in each
year-quarter. If \ is close to one, firms adjust their level of WCR immediately. A large A
represents a high speed of adjustment of WCR. From equations (2) and (3), the following

estimation equation is derived.
WCRZ',tq == Oé/\XM’q + (1 - )\)WORi’tq_l + Si,t,q (4)

Using quarterly firm-level data during the pre- and post-crisis years (2007-2010), we
estimate A. To estimate the heterogeneous adjustment speed of WCR, we include in-
teraction variables for the year dummies (or year-quarter dummies) and WCR; ;1 in
the regression model. To control for any seasonal difference in the adjustment speed,
we specify interaction variables between WCR and the quarter dummies.® If firms faced
any constraints on the adjustment of WCR during the financial crisis, A should be higher.
Therefore, in this case, the estimated coefficient for the interaction between the crisis year

dummy (2009) and WCR;; ,—1 will be positive.

4.3 Estimation Results

Table 4 provides the estimation results for equation (4) including the interaction terms

between WCR and the year dummies. We estimate using a random-effects model to

90ur estimation results roughly reveal that the adjustment speed is faster in ql, which is just prior
to the end of the accounting year for many Japanese firms.

14



control for firm heterogeneity.!® In column (1), we provide the estimation result using
the full sample. As shown, the estimated coefficient for WCR is positive and statistically
significant at the 1% level. The magnitude of the coefficient (1 — A) is 0.4086, thereby
supporting the incomplete adjustment of WCR. While the coefficients of the interaction
variables between WCR and the year dummies for 2008 and 2010 are not statistically
significant, that for 2009 is positive and statistically significant. These results suggest
that the adjustment speed of WCR, was slower during the crisis year (2009). In addition,
the adjustment speed returned to its pre-crisis level in 2010.

In columns (2)—(4), we estimate the regression equation after separating the sample
by firm size. The coefficient for the interaction term between WCR and the year dummy
for 2008 is positive and statistically significant for large and medium firms, as shown in
columns (2) and (3), respectively. In contrast, that for small firms is not statistically
significant. This suggests a slower adjustment speed for large and medium firms.

We now investigate the heterogeneous effects by crisis and non-crisis period in greater
detail. Table 5 provides the estimation results including the interaction terms for the
year-quarter dummies. According to the estimation results using the full sample shown
in column (1), the coefficients for the interaction variables between WCR and the year-
quarter dummies are positive and statistically significant in 2008q4, 2009q1, and 2009q2,
suggesting that the adjustment of WCR was weaker immediately following the collapse of
Lehman Brothers. In contrast, after 2009q3, the estimated coefficients for the interaction
variables are statistically insignificant, suggesting firms were able to adjust their WCR
as usual. Similar to Table 4, we estimate the heterogeneous effects of WCR, by firm size.
The estimated coefficient for the interaction variable between WCR and the year-quarter
dummy for 2009q1 is positive and statistically significant for medium and large firms.

Conversely, that for small firms is negative. These results are similar to those in Table 4.

10Tf we estimate using the fixed-effects model, the estimated coefficients for WCR are negative and
statistically significant. As this can be under-biased, we use the random-effects model. If we estimate the
interaction variables using the fixed-effects model, the results are similar to those using the random-effects
model.
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According to Banos Caballero et al. (2013), firms with better access to external finance
can adjust their excessive working capital more quickly. To explain the difference in A, we
estimate the interaction variables between WCR in t,q—1 and the proxies for dependence
on external finance. If the financial crisis worsened the credit constraints for firms with
a high dependence on external finance, A should be higher, which would suggest that the
adjustment was weaker for these firms. Alternatively, if firms that depended on external
finance enjoyed high credit availability during the crisis, A should be lower during the
crisis. We employ three proxies reflecting the dependence on external finance, namely,
the short-term bank borrowing ratio, the total bank borrowing ratio, and the corporate
bond ratio. The short-term bank borrowing ratio is the ratio of a firm’s short-term bank
borrowings to its total assets in quarter g—1. The total bank borrowing ratio is the ratio
of a firm’s short-term bank borrowings plus long-term bank borrowings to its total assets
in quarter q—1. The corporate bond ratio is the ratio of a firm’s corporate bonds to its
total assets in quarter q—1.

Table 6 provides the estimation results for these interaction variables. The estimated
coefficient of WCR, ,_1 x Year Dummy x Short-term Bank Borrowing Ratio is statistically
insignificant, implying that the adjustment speed was neither slower nor faster in bank-
dependent firms (in column 1). The estimated coefficient of WCR; ,_; x Short-term Bank
Borrowing Ratio is positive and statistically significant at the 10% level (in column 2). On
the other hand, the estimated coefficient of WCR; ,_1 xCorporate Bond Ratio is positive
and statistically significant at the 1% level (in column 3). The magnitude of the coefficient
is also larger, suggesting that the adjustment speed of firms with a high level of corporate
bond financing was slower during the sample period. The obvious reason for the slower
adjustment speed is the collapse of the corporate bond market during the global financial
crisis. As the Bank of Japan pointed out in its Financial System Reports in March 2010,
large firms at the time were unable to finance their credit demand using the corporate

bond market, so they borrowed more from banks. This implies that many large firms
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faced severe constraints accessing external finance, so their adjustment speed was lower,
which is consistent with the notion of Banios Caballero et al. (2013).

In sum, the estimation results of the partial adjustment model suggest that the adjust-
ment of WCR was weaker after the financial crisis. Therefore, firms could not mitigate
their excessive WCR during the crisis period quickly. This negative effect was especially
serious for medium and large firms. Nevertheless, the adjustment speed returned to its
non-crisis level after 2010, so firms could mitigate their excessive WCR more quickly in

this period.

5 Firm Performance and Excessive Working Capital

5.1 Empirical Strategy

In the previous section, we estimated the gap between the target and actual WCR (excess
WCR) and showed that firms’ excess working capital was larger after the financial crisis.
In addition, the adjustment of working capital did not appear to be working as usual, so
firms had much more excess working capital after the financial crisis. Previous studies (for
example Kieschnick et al., 2013) argue that high working capital reduces firm performance.
We predict that this negative effect of working capital was rather more serious during the
financial crisis because the adjustment of excessive working capital was weak.

To investigate the relationship between firm performance and working capital, we
estimate the following regression using the subsamples for the pre- and post-crisis periods

(2007-2010):

Firm Per formance;;, = y1Excess WCR; 4+ v2Excess WCOR, 4, x Year Dummy;,

+ Yi’t’q’}/g + Ky + Hq -+ ‘91 + litq (5)

where firm performance is a dependent variable for firm i in year t, quarter q; Y,  is a
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vector of control variables (firm size, firm growth, fixed assets ratio, leverage); 6; is the
firm fixed effects of firm i; s, is the year fixed effects from 2007 to 2010; p, is the quarter
fixed effects from ql to g4; and ¢4 is the error term of firm i in year t, quarter q.

We use firm profitability as a proxy of firm performance, and two proxies of profitabil-
ity, namely, the ordinary income and operating income ratios. The ordinary income ratio
is the ratio of a firm’s ordinary income to its total assets, while the operating income
ratio is the ratio of a firm’s operating income to its total assets. As ordinary income
includes interest payment expenses, the level of interest rates will reduce the ordinary
income ratio, especially if firms increase bank borrowings or banks raise contractual in-
terest rates. However, there is no comparable effect of interest rates on the operating
income ratio. Accordingly, if excessive working capital is harmful for firms, the negative
effects of excess WCR will be significant during the crisis period. Therefore, we predict
that the estimated coefficients for the interaction variables between excess WCR and the
year-quarter dummies will be negative after 2008. As for the other variables, the fixed
assets ratio is the ratio of a firm’s fixed assets to its total assets at the beginning of the
quarter, and leverage is the ratio of a firm’s book value of total debt to the book value of

total assets at the beginning of the quarter.

5.2 Estimation Results

Table 7 details the estimation results of equation (5) using ordinary income as a proxy
for firm performance. To investigate the heterogeneous effects of working capital on firm
performance by year, we estimate the coefficients for the interaction variables between
excess WCR and the year dummies. We specify 2007 as the benchmark year. We specify
excess WCR1 in Table 7 as the dependent variable. Column (1) shows the estimation
results using all samples. The coefficient of excess WCR is negative and statistically
significant. This result is similar to previous studies (for example, Aktas et al., 2015) that

found that the coefficient for working capital is negative with respect to firm performance.
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Focusing on the estimation results of the interaction variables between excess WCR and
the year dummies, the estimated coefficient is negative and statistically significant for
2009. This suggests that the negative effects of excess WCR were higher during the
financial crisis.

Columns (2)—(4) display the heterogeneous effects by firm size. Focusing on these,
we provide the estimation results for large firms in column (2), those for medium firms
in column (3), and those for small firms in column (4). The estimated coefficients for
the interaction variables in 2008 and 2009 are negative and statistically significant for
large firms. As such, the negative effects of excess WCR were more severe for large firms.
However, these same variables are insignificant for medium and small firms. Especially,
for small firms, the estimation coefficients of excess WCR change to positive and are
statistically significant at the 1% level, suggesting no evidence of a negative effect of
excess WCR.

The estimated effects for the fixed assets ratio are negative while those for firm size,
growth, and leverage are positive. These effects are statistically significant at the 1% level,
implying that large, growing, and highly leveraged firms were more profitable. Further,
firms with a high level of fixed assets were less profitable. Table 8 shows the estimation
results for excess WCR and interactions with the year dummies in equation (5) using
excess WCR2. The results are similar to those in Table 7.

To investigate the heterogeneous effects of working capital on firm performance by year
and quarter, we estimate the coefficients for the interaction variables between excess WCR
and the year-quarter dummies (shown in Table 9). We specify 2007q1 as the benchmark
quarter. Column (1) shows the estimation results using all samples. The estimated
coefficients in 2009q1, q2, and g3 are negative and statistically significant at either the 1%
or 10% level. Apart from 2010q2, the estimated coefficients for the remaining interaction
variables are not statistically significant. These results suggest that the negative effects

of excess WCR appeared during the financial crisis, but almost immediately became
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insignificant. Focusing on the heterogeneous effects by firm size, we detail the estimation
results for large firms in column (2), those for medium firms in column (3), and those
for small firms in column (4). Column (2) shows that the estimated coefficient for excess
WCR is negative and statistically significant at the 1% level. In addition, the coefficients
for the interaction variables in 2009q1 and g3 are negative and statistically significant at
the 5% level. In column (3), we show the estimation results using a subsample of medium
firms. Some coefficients for the interaction variables are statistically significant before
2008, and these are still negative and statistically significant at the 5% level in 2009q1
and q2. These results imply that the negative effects of excess WCR on firm performance
were more severe for large and medium firms. After 2009q4, the negative effects are
statistically insignificant, apart from 2010q2, suggesting that firms adjusted for excess
WCR up until 2010g4. In contrast, column (3) shows that the interaction variables are
either positive or statistically insignificant in small firms. This implies that the negative
effects of excessive working capital were insignificant for small firms during both the crisis
and non-crisis periods.!!

Tables 10 and 11 provide the estimation results using the operating income ratio as the
dependent variable and excess WCR1 and WCR2 as proxies of working capital. Similar to
the estimation results in Tables 7 and 8, the coefficient for the interaction variable between
excess WCR1 and the year dummy for 2008 is negative and statistically significant (column
1). Focusing on the effects for large firms, we see that the coefficients for the interaction
variables from 2008 to 2009 are negative and statistically significant. These results imply
that excess WCR has negative effects on the performance of large firms during the crisis
period, consistent with the results in Tables 7 and 8. Conversely, using the subsample of
small firms, while the estimated coefficients for the interaction variables are either positive

or negative, all are statistically insignificant. We also provide the estimation results for

UFollowing earlier studies (for example. Bafios Caballero et al., 2014), we re-estimated the effects of
actual WCR (not excess WCR). The estimated results for WCR and the interactions between WCR and
the year-quarter dummies are similar to those using excess WCR.
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the interaction variables between excess WCR and the year-quarter dummies in Table 12.
As shown, the coefficients of the interaction variables between excess WCRI1 and the year-
quarter dummies are negative and statistically significant in 2009q1, 20092, and 200993
(column 1). For large and medium firms, the coefficients for the interaction variables
from 2009q1 to 2009q3 are negative and statistically significant (apart from 2009q2 for
large firms and 2009¢3 for medium firms). These results are then consistent with those in
Table 9. However, using the subsample of small firms, the results in Table 12 also show
that the coefficients of the interaction variables are either positive or negative, but again
all are statistically insignificant.

For the most part, the negative effects of the financial crisis around 2008 were trans-
mitted from outside Japan, such as the US subprime mortgage crisis and the collapse of
Lehman Brothers. Therefore, firms that depended on sales from exports suffered more
seriously from the negative shock from the financial crisis. In general, larger firms depend
more on exports, so the negative shock on working capital was more severe for large than

small firms.

5.3 Financial Sources

We show that the negative effects of excessive working capital on firm performance were
greater in 2009, especially for larger firms. These negative effects could have arisen from
one of the following reasons. The first is a real factor in that firms may have adjusted
for excessive working capital, so their profitability became lower. For example, after the
shock, demand suddenly fell, so firms may have needed to sell their excess inventories at a
lower price, which lowered firm profitability. The second is a financial factor in that firms
potentially could not finance their excess WCR during the shock as they faced severe
financial constraints. If this was the case, they also could not have achieved profitable
investment when facing limited opportunities for investment. As a result, profitability

would again be lower for firms with excessive working capital.
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To investigate which of these factors were significant, we estimate equation (5), spec-
ifying bank borrowings and cash holdings (normalized by the firm’s total assets) as de-
pendent variables. If the financial factor was significant, the effects of the excess WCR on
bank borrowings should not be positive, implying that firms with excess WCR could not
borrow more, even though they needed it, and reduced cash holdings more to mitigate
any financial shortfall.

Table 13 provides the estimation results using bank borrowings as the dependent
variable. As in Table 7, column (1) details the estimation results for all firms, column (2)
for large firms, column (3) for medium firms, and column (4) for small firms. To provide
insights into the heterogeneous effects of excess WCR, each year, we include interaction
variables between excess WCR, and the year dummies. The estimated coefficients for
excess WCR are negative and statistically significant at the 1% or 5% level in all columns.
This suggests that firms with excess WCR borrowed more from banks. Therefore, the
financial constraints for firms with high excess WCR were not severe. Focusing on the
interaction variables between excess WCR and the year dummies, we can see that the
coefficients of all variables are statistically insignificant, suggesting that the financial
constraints were no more severe during the shock.

Table 14 provides the estimation results using cash holdings (normalized by total as-
sets) as the dependent variable. If firms used internal cash to finance excess WCR, the
estimated coefficients for excess WCR on cash holdings should be negative. Additionally,
if the financial constraints were severe for firms with high excess WCR during the shock,
these firms would have used more internal cash. As a result, the negative coefficients
for excess WCR, on cash holdings should be larger in magnitude. All columns in Table
14 demonstrate that the estimated coefficients for excess WCR are negative, suggesting
that firms typically financed excess WCR using internal cash. Focusing on the interaction
variables between excess WCR and the year dummies, the estimated coefficients are pos-

itive. This suggests that firms (apart from small firms) used less internal cash to finance
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excess WCR during the shock. This also supports the argument that the negative effects

of excess WCR were not the result of financial factors.

6 Conclusion

In this paper, we estimate the amount of a firm’s excess working capital and the adjust-
ment speed of working capital during the financial crisis period. We find that the amount
of excess working capital increased following the collapse of Lehman Brothers in 2008.
In addition, the adjustment speed was slower during the crisis period. We also find that
carrying excessive working capital worsened firm performance, because our estimation re-
sults show that the negative relationships between excess working capital and profitability
were stronger during the crisis period. However, the slow adjustment and negative effects
of working capital were not significant in late 2009, suggesting that the negative effects
of the crisis on working capital disappeared after about a year.

The results of this paper have several policy implications. Our results show that the
negative effects of excessive working capital on firm performance persist for up to two
years. Furthermore, we did not find any negative effects arising from the availability of
bank loans. Therefore, public support during financial crises (for example, public credit
guarantees and government lending) is currently not necessary for financing working cap-
ital. In contrast, our estimation results imply that because the implemented policies were
adequate during the financial crisis, there were no negative effects on working capital. As
Ono et al. (2013) found, the total amount of public credit guarantees increased after late
2009, which enhanced credit availability for small businesses. Our estimation results show
that the adverse effects on bank loans during the financial crisis were insignificant, espe-
cially for small businesses, which implies that the public guarantees successfully increased
the supply of bank loans. However, this does not mean that social welfare was improved
by the public guarantee program because the cost side of credit guarantees (for example,

adverse selection and moral hazard) was also significant, as argued by Saito and Tsuruta
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(2018). Together, these account for the survival of zombie firms, which necessarily leads

to ineflicient allocation.
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Figure 1: Median WCR from 2007q1 to 2010q4, by Firm Size
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Note: This figure shows the median WCR by firm size and year-quarter.

Figure 2: Median Quarterly Sales Growth from 2007q1 to 2010q4, by Firm Size
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Note: This figure depicts the median quarterly growth rate of sales by firm size and year-quarter.
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Figure 3: 25th, 50th (Median), and 75th Percentiles of Quarterly Growth of Inventories
from 2007q1 to 2010q4
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Note: This figure depicts the 25th, 50th (median), and 75th percentiles of the quarterly growth rate of
inventories, normalized by total assets in t,q—1 by year-quarter.

Figure 4: 25th, 50th (Median), and 75th Percentiles of Quarterly Growth of Trade Re-
ceivables from 2007q1 to 2010q4
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Note: This figure depicts the 25th, 50th (median), and 75th percentiles of the quarterly growth rate of
trade receivables, normalized by total assets in t,q—1 by year-quarter.
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Figure 5: 25th, 50th (Median), and 75th Percentiles of Quarterly Growth of Trade
Payables from 2007q1 to 2010q4

[aN]
o

[aN}
=
I

N
=
1

200791

2008q1 2009q1

Year, Quarter

2010q1

—=—— Trade payables (p25)

a----- Trade payables (p75)

— —=—- Trade payables (Median)

201191

Note: This figure depicts the 25th, 50th (median), and 75th percentiles of the quarterly growth rate of
trade payables, normalized by total assets in t,q—1 by year-quarter.

Figure 6: Median Operating Income Ratio from 2007q1 to 2010q4, by Firm Size
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Note: This figure depicts the median ratio of firm operating income to total assets, by firm size and

year-quarter.
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Table 2: Regression Results for the Determinants of Working Capital Requirements

(1)

(2)

(3)

(4)

()

Dependent variable WCR
Firm growth 0.2459***  0.2592***  0.2502"**  0.3306***
(0.012) (0.016) (0.012) (0.015)
GPM 0.0830***  0.1051***  0.0837***  0.2268"**  0.0688"**
(0.006) (0.008) (0.006) (0.017) (0.006)
OCF —2.6579%*  —2.5922"**  -2.6430*** -2.7219*** —2.1326***
(0.032) (0.045) (0.032) (0.055) (0.035)
Firm size 0.0215*** 0.0248*** 0.0216*** 0.1247*** 0.0207***
(0.001) (0.001) (0.001) (0.011) (0.001)
Distress dummy —0.0064* -0.0184*** —0.0061* -0.0176***  —0.0072**
(0.003) (0.004) (0.003) (0.007) (0.004)
GDP —-0.0035"**  —-0.0020 —0.0058***  —0.0017*
(0.001) (0.003) (0.001) (0.001)
Sales growth —0.1577***
(0.004)
Year=2003 0.0252***
(0.004)
Year=2004 0.0069
(0.004)
Year=2005 0.0039
(0.004)
Year=2007 0.0123***
(0.004)
Year=2008 0.0112**
(0.004)
Year=2009 0.0655***
(0.005)
Year=2010 0.0192***
(0.004)
Quarter fixed effects Yes Yes Yes Yes Yes
Industry fixed effects Yes Yes Yes Yes Yes
Firm fixed effects No No No Yes No
Observations 568,492 289,858 568,492 568,492 476,613
R? 0.108 0.108 0.108 0.033 0.124

Note: This table presents estimates of least-squares and fixed-effects regressions with WCR as the dependent variable
(equation 1). WCR is the sum of trade receivables and inventories, minus trade payables, normalized by total sales. Firm
growth is the natural logarithm of a firm’s total assets in year-quarter t,q minus that in year-quarter t,g—1. GPM is the
ratio of a firm’s cost of goods sold to total sales in quarter q of year t. OCF is the ratio of a firm’s operating income plus
depreciation and amortization to its total assets in quarter q of year t. Firm size is the natural logarithm of a firm’s total
assets in quarter q of year t—1. The distress dummy takes a value of one if a firm’s leverage (= the ratio of the book value
of a firm’s debt to the book value of its assets) is in the top two deciles for its industry in quarter q of year t—1. Sales
growth is the natural logarithm of a firm’s total sales in year-quarter t,q minus those in year-quarter t,q-1. In column (2),
we include seven dummies for each year between 2003 and 2010, where 2006 (the pre-crisis year) is the benchmark year. In
addition, we include quarter and industry dummies in both columns. * denotes significance at the 10 percent level, ** at
the 5 percent level, and *** at the 1 percent level.
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Table 3: Summary Statistics for Excess WCR1 and WCR2

Variable N mean  sd min pl p50 P99 max

Excess WCR1 278,166 0.0126 0.8650 -2.2873 -1.2055 -0.1448 3.8689 8.3858
Excess WCR2 278,166 0.0081 0.8608 -2.3086 -1.2163 -0.1474 3.8581 &.3524

Note: This table provides summary statistics of excess WCR1 and WCR2 estimated using the results in Table 2.
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Figure 7: Average Excess WCRI1 from 2007q1 to 2010g4, by Firm Size
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Note: This figure depicts the average excess WCR calculated using the estimation results in column (2)
of Table 2, by firm size.

Figure 8: Average Excess WCR2 from 2007q1 to 2010q4, by Firm Size
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Note: This figure depicts the average excess WCR, calculated using the estimation results in column (1)
of Table 2 by firm size.
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Figure 9: Average Excess WCR1 and AWCRI, by Firm Size
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Note: This figure depicts the average change in WCR in the subsequent quarter, by the level of WCRI1,
firm size, and year.

Figure 10: Average Excess WCR2 and AWCR2, by Firm Size
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Table 4: Regression Results for the Partial Adjustment Model

(1) (2) (3) (4)
Dependent variable WCR
Firm size All Large Medium Small
WCR in t,q-1 0.4086***  0.4999**  0.4535"*  (0.5634***
(0.013) (0.025) (0.018) (0.025)
WCR in t,q-1 -0.0051 0.0166 0.0045 -0.0360
%2008 Dummy (0.010) (0.016) (0.017) (0.024)
WCR in t,q-1 0.0254** 0.0281* 0.0394** -0.0404
%2009 Dummy (0.010) (0.016) (0.016) (0.025)
WCR in t,q-1 —-0.0041 -0.0046 0.0077 -0.0315
x 2010 Dummy (0.011) (0.018) (0.017) (0.026)
WCR in t,q-1 0.0908**  0.2753*  0.0931"*  -0.0604*
x2Q Dummy (0.016) (0.030) (0.025) (0.032)
WCR in t,q-1 0.0436**  0.0804**  0.0344** 0.0042
x3Q Dummy (0.010) (0.019) (0.015) (0.021)
WCR in t,q-1 0.0611**  0.2238**  0.0737**  —0.0679***
x4Q Dummy (0.012) (0.026) (0.018) (0.022)
Firm growth 0.2404*  0.0969**  0.3689"*  0.2453***
(0.020) (0.035) (0.034) (0.040)
GPM 0.1319*  0.1267**  0.1462"*  0.1343***
(0.011) (0.017) (0.015) (0.019)
OCF —2.3746™*  —2.7586** —2.5449** —1.8198"**
(0.062) (0.159) (0.091) (0.094)
Firm size 0.0113**  0.0091"*  0.0364**  0.0132***
(0.001) (0.002) (0.003) (0.003)
Distress dummy -0.0209"*  —0.0609*** —0.0270** 0.0143
(0.005) (0.007) (0.007) (0.010)
Year fixed effects Yes Yes Yes Yes
Quarter fixed effects Yes Yes Yes Yes
Industry fixed effects Yes Yes Yes Yes
Observations 232,147 83,319 89,762 53,826
R? 0.603 0.695 0.597 0.594

Note: This table presents estimates of random-effects regressions (equation 4) with WCR as the dependent
variable. WCR is the sum of trade receivables and inventories, minus trade payables, normalized by total
sales. The definitions of the other independent variables are in the notes accompanying Table 2. We
include seven dummies for each year between 2008 and 2010 (2007 is the benchmark year). In addition,
we include quarter and industry dummies. * denotes significance at the 10 percent level, ** at the 5
percent level, and *** at the 1 percent level.
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Table 5: Regression Results for the Partial Adjustment Model using Year-Quarter Dum-

mies
1 @) ) (1)

Dependent variable WCR
Firm size All Large Medium Small
WCR in t,q-1 0.4143**  0.4911**  0.4573** 0.6069***

(0.015) (0.027) (0.022) (0.034)
WCR in t,q-1 —0.0431"**  0.0047 -0.0289  —0.1030**
x2008q1 Dummy  (0.016)  (0.024)  (0.024)  (0.042)
WCR in t,q-1 0.0072 0.0353 -0.0140  -0.0145
x 20082 Dummy (0.021) (0.028) (0.036) (0.093)
WCR in t,q—1 0.0075 0.0135 0.0302 —0.0088
x2008¢3 Dummy (0.015) (0.024) (0.025) (0.036)
WCR in t,q-1 0.0329* 0.0273 0.0331 0.0077
x2008q4 Dummy (0.018) (0.028) (0.029) (0.041)
WCR in t,q—1 0.0713***  0.1265** 0.1211"* -0.0752*
x2009¢q1 Dummy (0.017) (0.027) (0.027) (0.044)
WCR in t,q-1 0.0663***  0.0304 0.0381 0.0052
x2009¢2 Dummy (0.022) (0.029) (0.034) (0.103)
WCR in t,q-1 -0.0009 -0.0024  0.0045 -0.0254
%2009¢3 Dummy (0.014) (0.022)  (0.023)  (0.035)
WCR in t,q—1 0.0050 -0.0414  0.0180 —0.0172
x2009g4 Dummy (0.017) (0.027) (0.027) (0.040)
WCR in t,q-1 -0.0287*  0.0047 —-0.0157  —0.0964**
x2010g1 Dummy (0.017) (0.027) (0.026) (0.043)
WCR in t,q-1 —-0.0165 0.0063 —-0.0538*  0.0612
x2010¢2 Dummy (0.021) (0.032) (0.032) (0.075)
WCR in t,q—1 0.0108 0.0044 0.0305 -0.0073
x2010¢3 Dummy (0.016) (0.027) (0.025) (0.034)
WCR in t,q-1 0.0121 -0.0332  0.0423 -0.0085
%x2010g4 Dummy (0.018) (0.030) (0.027) (0.040)
Year fixed effects Yes Yes Yes Yes
Quarter fixed effects Yes Yes Yes Yes
Industry fixed effects Yes Yes Yes Yes
Observations 232,147 83,319 89,762 53,826
R? 0.604 0.698 0.601 0.593

Note: This table presents estimates of random-effects regressions (equation 4) with WCR as the dependent
variable. The definitions of the dependent and independent variables are in the notes accompanying
Table 2. Estimation results for the control variables are omitted. We include seven dummies for the
years between 2008 and 2010 (2007 is the benchmark year). In addition, we include quarter and industry
dummies. * denotes significance at the 10 percent level, ** at the 5 percent level, and *** at the 1 percent

level.
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Table 6: Regression Results for the Partial Adjustment Model

(1) (2) (3)
Dependent variable WCR
Proxy of dependence Short-term bank borrowings Total bank borrowings Corporate bonds
WCR in t,q-1 0.4003*** 0.3988*** 0.3988***
(0.014) (0.015) (0.013)
WCR in t,q-1 —-0.0140 -0.0141 —0.0035
%2008 Dummy (0.012) (0.012) (0.010)
WCR in t,q-1 0.0210* 0.0202* 0.0291%**
%2009 Dummy (0.012) (0.012) (0.010)
WCR in t,q-1 —-0.0064 —0.0081 —0.0041
%2010 Dummy (0.013) (0.013) (0.012)
WCR in t,q-1 0.0571 0.0614* 0.2408***
x Dependence (0.038) (0.037) (0.039)
WCR in t,q-1 0.0538 0.0494 -0.0633
%2008 Dummy x Dependence (0.046) (0.045) (0.045)
WCR in t,q-1 0.0272 0.0285 —0.0977**
%2009 Dummy x Dependence (0.045) (0.043) (0.049)
WCR in t,q-1 0.0160 0.0254 —-0.0465
%2010 Dummy x Dependence (0.051) (0.049) (0.051)
WCR in t,q-1 0.0903*** 0.0899*** 0.0903***
x2Q Dummy (0.016) (0.016) (0.016)
WCR in t,q-1 0.0437*** 0.0436*** 0.0428***
x3Q Dummy (0.010) (0.010) (0.010)
WCR in t,q-1 0.0610*** 0.0610*** 0.0597***
x4Q Dummy (0.012) (0.012) (0.012)
Firm growth 0.2403*** 0.2402*** 0.2406***
(0.020) (0.020) (0.020)
GPM 0.1338*** 0.1339*** 0.1307***
(0.011) (0.011) (0.011)
OCF —2.3758*** —2.3749*** —2.3664***
(0.062) (0.062) (0.062)
Firm size 0.0109*** 0.0107*** 0.0129***
(0.001) (0.001) (0.001)
Distress dummy —0.0247*** —0.0252*** —0.0286***
(0.005) (0.005) (0.005)
Year fixed effects Yes Yes Yes
Quarter fixed effects Yes Yes Yes
Industry fixed effects Yes Yes Yes
Observations 232,147 232,147 232,147
R? 0.603 0.603 0.602

Note: This table presents estimates of random-effects regressions (equation 4) with WCR as the dependent variable. WCR
is the sum of trade receivables and inventories, minus trade payables, normalized by total sales. The short-term bank
borrowing ratio is the ratio of a firm’s short-term bank borrowings to its total assets in quarter g—1. The total bank
borrowing ratio is the ratio of a firm’s short-term bank borrowings plus long-term bank borrowings to its total assets in
quarter q—1. The corporate bond ratio is the ratio of a firm’s corporate bonds to its total assets in quarter q—1. The
definitions of the other independent variables are in the notes accompanying Table 2. We include seven dummies for the
years between 2008 and 2010 (2007 is the benchmark year). In addition, we include quarter and industry dummies. *
denotes significance at the 10 percent level, ** at the 5 percent level, and *** at the 1 percent level.
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Table 7: Regression Results for the Effects of Excessive Working Capital (WCR1) on

Ordinary Income

0 @) G) @
Dependent variable Ordinary income
Proxy for WCR Excess WCR1
Firm size All Large Medium Small
Excess WCR -0.0007*  —0.0032*** —0.0019** 0.0019***
(0.000) (0.001) (0.000) (0.001)
Excess WCR 0.0001 -0.0004 -0.0001 0.0005
x 2008 Dummy (0.000) (0.000) (0.000) (0.001)
Excess WCR -0.0007*  -0.0013** —0.0005 —-0.0005
%2009 Dummy (0.000) (0.000) (0.000) (0.001)
Excess WCR -0.0001 -0.0009**  0.0003 —0.0000
x 2010 Dummy (0.000) (0.000) (0.000) (0.001)
Firm size 0.0109**  0.0106™*  0.0138**  0.0166***
(0.001) (0.001) (0.001) (0.003)
Firm growth 0.0872**  0.0753**  0.0885**  0.1020***
(0.001) (0.002) (0.002) (0.003)
Fixed assets -0.0264** —0.0331*** —0.0295** —0.0169***
(0.002) (0.003) (0.003) (0.004)
Leverage 0.0497*  0.0376**  0.0639***  0.0558***
(0.002) (0.004) (0.004) (0.004)
Year fixed effects Yes Yes Yes Yes
Quarter fixed effects Yes Yes Yes Yes
Firm fixed effects Yes Yes Yes Yes
Observations 277,997 91,360 108,577 71,018
R? 0.087 0.104 0.094 0.086

Note: This table presents estimates of fixed-effects regressions (equation 5) specifying the firm ordinary
income to total assets ratio as the dependent variable. WCRI is the actual WCR minus the predicted
WCR using the coefficients estimated in column (2) of Table 2. The fixed assets ratio is the ratio of a
firm’s fixed assets to its total assets. Leverage is the ratio of a firm’s total liabilities to its total assets in
year t. The definitions of the independent variables are in the notes accompanying Table 2. We include
three dummies for year and three dummies for quarter. * denotes significance at the 10 percent level, **
at the 5 percent level, and *** at the 1 percent level.
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Table 8: Regression Results for the Effects of Excessive Working Capital (WCR2) on
Ordinary Income

0 @) G @)
Dependent variable Ordinary income
Proxy for WCR Excess WCR2
Firm size All Large Medium Small
Excess WCR -0.0003  -0.0029*** -0.0016™* 0.0024***
(0.000) (0.001) (0.000) (0.001)
Excess WCR 0.0001 -0.0003 -0.0000 0.0005
x 2008 Dummy (0.000) (0.000) (0.000) (0.001)
Excess WCR -0.0006™  —0.0012** —0.0004 -0.0005
%2009 Dummy (0.000) (0.000) (0.000) (0.001)
Excess WCR -0.0000  —0.0008*  0.0003 -0.0001
%2010 Dummy (0.000) (0.000) (0.000) (0.001)
Year fixed effects Yes Yes Yes Yes
Quarter fixed effects Yes Yes Yes Yes
Firm fixed effects Yes Yes Yes Yes
Observations 277,997 91,360 108,577 71,018
R? 0.087 0.103 0.094 0.087

Note: This table presents estimates of fixed-effects regressions (equation 5) specifying the firm ordinary
income to total assets ratio as the dependent variable. WCR2 is the actual WCR minus the predicted
WCR using the coefficients estimated in column (1) of Table 2. The definitions of the independent
variables are in the notes accompanying Tables 2 and 7. We include three dummies for year and three
dummies for quarter. * denotes significance at the 10 percent level, ** at the 5 percent level, and *** at
the 1 percent level.
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Table 9: Regression Results for the Effects of Excessive Working Capital (WCR1) on
Ordinary Income

0 @) ) @
Dependent variable Ordinary income
Proxy for WCR Excess WCRI1
Firm size All Large Medium Small
Excess WCR —-0.0003 -0.0035***  —0.0007 0.0007
(0.000) (0.001) (0.001) (0.001)
Excess WCR —0.0006 0.0004 -0.0016**  0.0006
%x2007¢2 Dummy (0.001) (0.001) (0.001) (0.002)
Excess WCR 0.0000 0.0002 -0.0009 0.0016
%x2007¢3 Dummy (0.001) (0.001) (0.001) (0.002)
Excess WCR —-0.0001 0.0005 -0.0013* 0.0021
%x2007¢q4 Dummy (0.001) (0.001) (0.001) (0.002)
Excess WCR 0.0003 0.0004 —0.0009 0.0019
%x2008¢q1 Dummy (0.001) (0.001) (0.001) (0.002)
Excess WCR -0.0004 —-0.0003 —-0.0015**  0.0021
%x2008¢2 Dummy (0.001) (0.001) (0.001) (0.002)
Excess WCR —-0.0004 —-0.0010 —-0.0010 0.0019
%x2008¢3 Dummy (0.001) (0.001) (0.001) (0.002)
Excess WCR —-0.0004 0.0005 —0.0012 0.0014
%x2008q4 Dummy (0.001) (0.001) (0.001) (0.002)
Excess WCR -0.0010* -0.0017**  —-0.0017**  0.0011
%x2009q1 Dummy (0.001) (0.001) (0.001) (0.002)
Excess WCR —0.0015***  —0.0006 —0.0023***  —0.0004
%x2009¢2 Dummy (0.001) (0.001) (0.001) (0.002)
Excess WCR -0.0009* -0.0018**  -0.0013 0.0007
%x2009¢3 Dummy (0.001) (0.001) (0.001) (0.002)
Excess WCR —-0.0003 —-0.0002 -0.0009 0.0015
%x2009¢4 Dummy (0.001) (0.001) (0.001) (0.002)
Excess WCR 0.0001 —-0.0010 —0.0004 0.0017
%x2010¢q1 Dummy (0.001) (0.001) (0.001) (0.002)
Excess WCR -0.0010* -0.0007 -0.0014* 0.0003
%x2010¢2 Dummy (0.001) (0.001) (0.001) (0.002)
Excess WCR —0.0003 —-0.0003 —-0.0005 0.0009
%x2010¢3 Dummy (0.001) (0.001) (0.001) (0.002)
Excess WCR -0.0001 —-0.0004 —-0.0007 0.0017
%x2010q4 Dummy (0.001) (0.001) (0.001) (0.002)
Firm size 0.0109***  0.0107***  0.0138***  0.0167***
(0.001) (0.001) (0.001) (0.003)
Firm growth 0.0872***  0.0754***  0.0885***  0.1021***
(0.001) (0.002) (0.002) (0.003)
Fixed assets -0.0264***  —0.0331***  —0.0295***  —0.0169***
(0.002) (0.003) (0.003) (0.004)
Leverage 0.0497***  0.0376***  0.0638***  0.0557***
(0.002) (0.004) (0.004) (0.004)
Year fixed effects Yes Yes Yes Yes
Quarter fixed effects Yes Yes Yes Yes
Firm fixed effects Yes Yes Yes Yes
Observations 277,997 91,360 108,577 71,018
R? 0.087 0.104 0.095 0.087

Note: This table presents estimates of fixed-effects regressions (equation 5) specifying the firm ordinary income to total assets ratio as the
dependent variable. WCRI1 is the actual WCR minus the predicted WCR using the coefficients estimated in column (2) of Table 2. The
definitions of the independent variables are in the notes accompanying Table 2. We include three dummies for year and three dummies for
quarter. * denotes significance at the 10 percent level, ** at the 5 percent level, and *** at the 1 percent level.
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Table 10: Regression Results for the Effects of Excessive Working Capital (WCR1) on
Operating Income

(1) (2) (3) (4)
Dependent variable Operating income
Proxy for WCR Excess WCR1
Firm size All Large Medium Small
Excess WCR -0.0007**  -0.0030** -0.0018** 0.0016**
(0.000) (0.001) (0.000) (0.001)
Excess WCR 0.0002 —-0.0004 —0.0000 0.0009
x 2008 Dummy (0.000) (0.000) (0.000) (0.001)
Excess WCR -0.0005**  -0.0013** —0.0003 -0.0003
%2009 Dummy (0.000) (0.000) (0.000) (0.001)
Excess WCR 0.0002 —-0.0006* 0.0004 0.0002
%2010 Dummy (0.000) (0.000) (0.000) (0.001)
Firm size 0.0112**  0.0109***  0.0147=*  0.0160***
(0.001) (0.001) (0.001) (0.002)
Firm growth 0.0844**  0.0731™*  0.0858*  (0.0984***
(0.001) (0.002) (0.002) (0.003)
Fixed assets —-0.0265"*  —0.0321"* —0.0294** —0.0174***
(0.002) (0.003) (0.003) (0.004)
Leverage 0.0484**  0.0377*  0.0624**  0.0521***
(0.002) (0.004) (0.004) (0.004)
Year fixed effects Yes Yes Yes Yes
Quarter fixed effects Yes Yes Yes Yes
Firm fixed effects Yes Yes Yes Yes
Observations 278,166 91,379 108,611 71,106
R? 0.086 0.108 0.093 0.083

Note: This table presents estimates of fixed-effects regressions (equation 5) specifying the firm operating
income to total assets ratio as the dependent variable. The definitions of the dependent and independent
variables are in the notes accompanying Tables 2 and 7. We include three dummies for year and three
dummies for quarter. * denotes significance at the 10 percent level, ** at the 5 percent level, and *** at
the 1 percent level.
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Table 11: Regression Results for the Effects of Excessive Working Capital (WCR2) on
Operating Income

0 ) G )
Dependent variable Operating income
Proxy for WCR Excess WCR2
Firm size All Large Medium Small
Excess WCR —0.0003  —0.0026™* —0.0015*** 0.0021***
(0.000)  (0.001) (0.000) (0.001)
Excess WCR 0.0003 -0.0004 0.0000 0.0009
x 2008 Dummy (0.000)  (0.000) (0.000) (0.001)
Excess WCR -0.0005*  -0.0013** —0.0003 -0.0004
x 2009 Dummy (0.000)  (0.000) (0.000) (0.001)
Excess WCR 0.0002 —0.0006 0.0004 0.0002
%2010 Dummy (0.000)  (0.000) (0.000) (0.001)
Year fixed effects Yes Yes Yes Yes
Quarter fixed effects Yes Yes Yes Yes
Firm fixed effects Yes Yes Yes Yes
Observations 278,166 91,379 108,611 71,106
R? 0.086 0.107 0.093 0.084

Note: This table presents estimates of fixed-effects regressions (equation 5) specifying the firm operating
income to total assets ratio as the dependent variable. The definitions of the dependent and independent
variables are in the notes accompanying Tables 2 and 8. We include three dummies for year and three
dummies for quarter. * denotes significance at the 10 percent level, ** at the 5 percent level, and *** at
the 1 percent level.
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Table 12: Regression Results for the Effects of Excessive Working Capital (WCR1) on
Operating Income

0 @) ) @
Dependent variable Operating income
Proxy for WCR Excess WCRI1
Firm size All Large Medium Small
Excess WCR —-0.0001 -0.0030***  —-0.0006 0.0013
(0.000) (0.001) (0.001) (0.001)
Excess WCR —0.0011**  0.0000 —0.0019***  —0.0006
%x2007q2 Dummy (0.000) (0.001) (0.001) (0.002)
Excess WCR -0.0002 0.0001 -0.0008 0.0008
%x200793 Dummy (0.000) (0.001) (0.001) (0.001)
Excess WCR —-0.0006 0.0002 -0.0012 0.0006
%x2007¢q4 Dummy (0.000) (0.001) (0.001) (0.001)
Excess WCR 0.0001 0.0000 —0.0006 0.0009
%x2008¢q1 Dummy (0.001) (0.001) (0.001) (0.002)
Excess WCR -0.0008 -0.0008 -0.0017**  0.0015
%x2008¢2 Dummy (0.001) (0.001) (0.001) (0.002)
Excess WCR —0.0005 -0.0012* -0.0012 0.0018
%x2008¢3 Dummy (0.000) (0.001) (0.001) (0.002)
Excess WCR —-0.0004 0.0005 —0.0012 0.0012
%x2008q4 Dummy (0.001) (0.001) (0.001) (0.002)
Excess WCR -0.0011**  -0.0019**  -0.0015**  0.0006
%x2009q1 Dummy (0.001) (0.001) (0.001) (0.002)
Excess WCR —0.0017***  —0.0010 —0.0022***  —0.0012
%x2009q2 Dummy (0.000) (0.001) (0.001) (0.002)
Excess WCR -0.0010**  -0.0016™*  —0.0012 —0.0001
%x2009¢3 Dummy (0.001) (0.001) (0.001) (0.002)
Excess WCR —-0.0006 -0.0007 -0.0009 0.0005
%x2009q4 Dummy (0.001) (0.001) (0.001) (0.002)
Excess WCR —0.0000 —0.0008 —0.0003 0.0009
%x2010¢q1 Dummy (0.001) (0.001) (0.001) (0.002)
Excess WCR -0.0011**  —0.0007 -0.0014* —-0.0004
%x2010¢2 Dummy (0.000) (0.001) (0.001) (0.002)
Excess WCR —-0.0004 —-0.0003 —-0.0004 0.0001
%x2010¢3 Dummy (0.001) (0.001) (0.001) (0.002)
Excess WCR -0.0002 —-0.0004 —0.0007 0.0012
x2010q4 Dummy (0.001) (0.001) (0.001) (0.002)
Firm size 0.0109***  0.0107***  0.0138***  0.0167***
(0.001) (0.001) (0.001) (0.003)
Firm growth 0.0872***  0.0754***  0.0885***  0.1021***
(0.001) (0.002) (0.002) (0.003)
Fixed assets -0.0264***  —0.0331***  —0.0295*** —0.0169***
(0.002) (0.003) (0.003) (0.004)
Leverage 0.0497***  0.0376***  0.0638***  0.0557***
(0.002) (0.004) (0.004) (0.004)
Year fixed effects Yes Yes Yes Yes
Quarter fixed effects Yes Yes Yes Yes
Firm fixed effects Yes Yes Yes Yes
Observations 278,166 170,164 108,611 71,106
R? 0.086 0.088 0.094 0.083

Note: This table presents estimates of fixed-effects regressions (equation 5) specifying the firm operating income to total assets ratio as the
dependent variable. WCRI1 is the actual WCR minus the predicted WCR using the coefficients estimated in column (2) of Table 2. The
definitions of the other independent variables are in the notes accompanying Tables 2 and 9. We include three dummies for year and three
dummies for quarter. * denotes significance at the 10 percent level, ** at the 5 percent level, and *** at the 1 percent level.
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Table 13: Regression Results for the Effects of Excessive Working Capital (WCR1) on

Bank Borrowings

(1) (2) (3) (4)
Dependent variable Bank borrowings
Proxy for WCR Excess WCR1
Firm size All Large Medium Small
Excess WCR 0.0072*** 0.0123** 0.0073***  0.0040**
(0.001) (0.001) (0.001) (0.002)
Excess WCR 0.0006 0.0008 0.0009 0.0006
%2008 Dummy (0.001) (0.001) (0.001) (0.001)
Excess WCR —-0.0000  0.0002 0.0004 0.0004
%2009 Dummy (0.001) (0.002) (0.002) (0.002)
Excess WCR -0.0000  -0.0010  —-0.0001 0.0024
%2010 Dummy (0.001) (0.002) (0.002) (0.002)
Firm size 0.0125** 0.0311*** -0.0014 0.0097
(0.004) (0.006) (0.006) (0.007)
Firm growth -0.0042  0.0195*** -0.0138** -0.0131**
(0.003) (0.005) (0.004) (0.006)
Fixed assets 0.1087* 0.1135** 0.1166™*  0.0733***
(0.007) (0.012) (0.011) (0.014)
Leverage 0.1743* 0.1692*** 0.1809***  0.1652***
(0.008) (0.015) (0.014) (0.014)
Year=2008 -0.0007  0.0032** —0.0025"** -0.0102***
(0.001) (0.001) (0.001) (0.001)
Year=2009 0.0069***  0.0145** 0.0053***  —-0.0146***
(0.001) (0.001) (0.001) (0.002)
Year=2010 -0.0003  0.0060*** —0.0036™*  —0.0194***
(0.001) (0.001) (0.002) (0.003)
Quarter fixed effects Yes Yes Yes Yes
Firm fixed effects Yes Yes Yes Yes
Observations 277,046 91,255 108,313 70,461
R? 0.068 0.074 0.069 0.070

Note: This table presents estimates of fixed-effects regressions specifying the firm bank borrowings to
total assets ratio as the dependent variable. The definitions of the independent variables are in the notes
accompanying Table 7. We include three dummies for year and three dummies for quarter. * denotes
significance at the 10 percent level, ** at the 5 percent level, and *** at the 1 percent level.
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Table 14: Regression Results for the Effects of Excessive Working Capital (WCR1) on
Cash Holdings

0 @) ) )
Dependent variable Cash holdings
Proxy for WCR Excess WCR1
Firm size All Large Medium Small
Excess WCR -0.0148**  —0.0157** —-0.0133*** —-0.0166"**
(0.001) (0.001) (0.001) (0.001)
Excess WCR —0.0003 0.0024**  -0.0011 —-0.0005
x 2008 Dummy (0.000) (0.001) (0.001) (0.001)
Excess WCR 0.0030***  0.0070**  0.0026***  0.0010
%2009 Dummy (0.001) (0.001) (0.001) (0.001)
Excess WCR 0.0017** 0.0057*  0.0013 -0.0002
%2010 Dummy (0.001) (0.001) (0.001) (0.002)
Firm size —0.0109"**  —0.0042 -0.0079**  -0.0154**
(0.003) (0.004) (0.004) (0.007)
Firm growth 0.0200***  0.0267*  0.0186™*  0.0203***
(0.003) (0.003) (0.004) (0.006)
Fixed assets -0.2173**  -0.1811™* -0.1979** —0.2534***
(0.007) (0.010) (0.012) (0.015)
Leverage —0.0573*  —0.0456"* —0.0608** —0.0634***
(0.004) (0.006) (0.006) (0.009)
Year=2008 -0.0030***  —0.0026™* —0.0037*** —0.0046***
(0.000) (0.000) (0.001) (0.001)
Year=2009 0.0082**  0.0100™*  0.0078*  0.0004
(0.001) (0.001) (0.001) (0.002)
Year=2010 0.0105***  0.0128**  0.0103**  0.0012
(0.001) (0.001) (0.001) (0.003)
Quarter fixed effects Yes Yes Yes Yes
Firm fixed effects Yes Yes Yes Yes
Observations 278,634 91,411 108,759 71,379
R? 0.081 0.078 0.072 0.089

Note: This table presents estimates of fixed-effects regressions specifying the firm cash holdings to total
assets ratio as the dependent variable. The definitions of the independent variables are in the notes
accompanying Table 7. We include three dummies for year and three dummies for quarter. * denotes
significance at the 10 percent level, ** at the 5 percent level, and *** at the 1 percent level.
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