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ABSTRACT

This study seeks to analyze the non-linear relationship between a firm’s debt structure and perfor-
mance based on evidence from Japan through the use of a panel data fixed effects model for a sample
of 1,670 listed firms. This is the first study that looks at the effect of the short-term debt threshold on
corporate performance, as well as the influence of the 2008 global financial crisis (GFC) on the
nonlinear effect of debt structure on corporate performance. Moreover, it represents an initial endea-
vor that uses cross-industry comparisons to scrutinize the nonlinear effect of debt structure on the
performance of Japanese companies. This study’s findings reveal the presence of a nonlinear impact of
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debt with short-term maturity on corporate performance. In addition, there is a U-shaped relationship
between firm performance and short-term debt, suggesting that a firm’s profit decreases at lower
levels of short-term debt (below 45.2%) and increases at higher levels of debt with short-term maturity.
Moreover, this short-term debt threshold was affected significantly by the financial crisis.

I. Introduction

Investigating the nexus between debt structure and
corporate performance has become another impor-
tant research area of capital structure. Corporate
debt as an aggregate of short- and long-term debt
has received considerable attention in the literature
for capital structure, with most empirical research
papers investigating the nexus between firm profit-
ability and capital structure in terms of total debt
(e.g. Nenu, Vintila, and Gherghina 2018; Raharja
and Mranani 2019; Tsuji 2019; Rajan and Zingales
1995). In contrast, debt structure in itself has yet to
be widely investigated. In addition, most previous
empirical studies of corporate leverage have exam-
ined the determinants of debt and debt maturity
(e.g. Ozkan 2002; Gonzalez 2015; Yildirima,
Masihb, and Ismath 2018; among others). Up-to-
date empirical research into the impact of debt
structure, in terms of maturity, on corporate per-
formance are scarce, despite the crucial decisions
that need to be made when dividing a firm’s debt
into short- and long-term debt, even though this
impacts a firm’s health, solvency, performance, and
its future investment plans (Rai and Danilevskaia
2005; Rauh and Sufi 2010).

Several theories and studies have sought to estab-
lish the influence of debt structure on corporate
performance by considering that long- and short-
term debt have different benefits and costs. For
example, it is argued that short-term debt financing
is less costly (Titman and Wessels 1988; Barclay and
Smith 1995; Myers 1977), but it is riskier and needs
to be renewed more regularly (Wang and Chiu
2019). However, it also helps to decrease the len-
der-shareholder agency cost (Myers 1977), and in
the case of asymmetric information, it helps to
reduce the cost of borrowing according to
Diamond (1991). In addition, firms that have more
access to debt with shorter maturity are more likely
to have higher rates of survival and solvency. In
contrast, despite its higher cost, long-term debt is
more stable and less risky when compared to short-
term debt (Rai and Danilevskaia 2005; Krivogorsky,
Joh, and DeBoskey 2018; Nenu, Vintild, and
Gherghina 2018). It therefore seems that scrutiniz-
ing the relationship between corporate performance
and debt in terms of total debt instead of debt
structure may result in specious findings, which
could affect firms’ performances negatively.
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A firm’s decision about the appropriate blend of
debt (i.e. short- and long-term) is especially crucial
during an economic downturn or a financial crisis.
During financial crises, firms may be unable to
secure new debt or renew existing debt due to
their performance or business activities dwindling.
The failure of firms is generally triggered by an
inaccessibility to short-term funding, thus creating
a risk of bankruptcy and default (Wang and Chiu
2019; Nenu, Vintild, and Gherghina 2018). Indeed,
a firm’s ability to gain access to short-term debt
hinges on its credit channels, debt maturity, and
the state of the securities market. In Japan, firms
rely heavily on bank loans because, compared to
the United States, there is a less-developed short-
term instruments market (i.e. securities market),
and this limits a firm’s options for financing its
short-term needs. Nonetheless, the number of
companies issuing short-term debt has increased
recently in Japan.

In Japan, despite the crucial effect of capital and
debt structures on corporate performance, there is
a scarcity of research into it. Few studies have
supplied evidence from Japan about the determi-
nants of capital structure (e.g. Nishioka and Baba
2004; Zhang and Kanazaki 2007; Tsuji 2019). In
addition, the empirical evidence for the moderating
effect of the global financial crisis (GFC) on the
significant effect of debt structure, especially short-
term debt, on corporate profitability in both emer-
ging and developed markets is lacking (e.g. Dolenc,
Grum, and Laporsek 2012; Nenu, Vintila, and
Gherghina 2018). To the best of our knowledge,
no study has yet examined the nonlinear effect of
debt structure, combined with the 2008 GFC, on
Japanese firms’ performance. Hence, due to the
critically important influence of firms’ debt struc-
ture and short-term debt on corporate perfor-
mance, particularly during global financial crises,
our study explores the effect that the 2008 GFC had
on Japanese firms’ performance.

Our paper contributes to the existing literature
for debt maturity as follow. First, this study repre-
sents an initial endeavor to scrutinize the non-
linear effect of debt structure on the
performance of Japanese companies by applying
the panel data fixed-effects approach. It is based
on a large sample of 1,670 Japanese firms from
eight sectors. Second, our study investigates how

the 2008 GFC influenced the effect of debt struc-
ture as a determining factor of firm performance
in Japan. Third, we sought to measure how the
2008 GFC affected the nonlinear and threshold
relationships between firm performance and
short-term debt. Studies into the nexus of firm
performance and short-term debt are very scarce
to the best of our knowledge (Raharja and
Mranani 2019). Fourth, unlike the previous
empirical work on the topic, we also aim to con-
tribute to a better synthesis of the interaction
between debt structure and a firm’s performance
in two ways. First, we pay close attention to endo-
geneity issues using lagged firm-specific factors
with a static and dynamic panel fixed-effects
regression model. Second, this paper aims to
investigate the nature of the nonlinear threshold
impacts of short-term debt on corporate perfor-
mance, as well as perform a robustness check for
our empirical testing.

Our regression results reveal that short-term
debt is significantly and economically crucial for
determining corporate performance in Japan.
Moreover, our findings confirm the existence of
a nonlinear nexus between firm performance and
short-term debt. Indeed, the study found
a U-shaped correspondence between a firm’s
short-term debt and its performance, such that
above a certain cut off point, short-term debt
strengthens corporate performance, while below
a certain level, short-term debt starts to decrease
the performance of firms. Moreover, our findings
demonstrate that the short-term debt threshold
was significantly influenced by the GFC, and
firms’ optimal short-term debt clearly increased
during the crisis. During the crisis, the threshold
for short-term debt was estimated at 44.5%,
while outside the crisis period, the threshold
was just 32.6%, indicating that short-term debt
is more crucial during a crisis due to pressures
on liquidity. These findings are crucial for
designing policies that will boost firms’
performances.

The remainder of this paper is presented as
follows. A review of the relevant literature is pre-
sented in Section II, while the data and variables
considered are discussed in Section III. The meth-
odology and specified model are presented in
Section IV. Next, Section V supplies the statistical



analysis and the empirical results. Finally, the last
section, Section VI, concludes the paper and dis-
cusses the implications for decision-makers.

Il. Theoretical background and research
hypotheses

The corporate financing literature argues that
short-term debt maturity participates in more
effectively lessening the agency problem when
compared to long-term debt. According to agency
theory, a conflict of interest arises between man-
agers and shareholders due to the separation
between ownership and management (Jensen and
Meckling 1976), so a debt policy can aim to mini-
mize agency problems. Indeed, controlling share-
holders tend to use debt financing, especially with
short-term debt, to monitor and control managers
and thus mitigate the agency problem (e.g. Myers
1977; Schiantarelli and Sembenelli 1997; Thanha,
Canh, and Hac 2020).

Myers (1977) showed that short-term debt alle-
viates the shareholder-lender agency problem,
finding that firms with high growth opportunities
are more likely to use debt with shorter maturities,
which in turn enables them to redirect investment
and solve underinvestment problems. Leland and
Toft (1996) also showed that short-term debt
decreases the agency costs related to shareholder
risk. Khurana and Wang (2015) and Barclay and
Smith (1995) argued that short-term debt decreases
the agency costs arising from ‘asymmetric informa-
tion’, and according to Diamond (1991), it reduces
the cost of borrowing in the case of asymmetric
information. Likewise, short-term debt is consid-
ered more effective compared to long-term debt
due to the refinancing pressure and the degree of
control imposed on managers (e.g. Hart and Moore
1998; Rajan and Zingales 1995; Diamond 1991).
Moreover, it is argued that debt with short-term
maturity is less costly (Myers 1977; Titman and
Wessels 1988; Barclay and Smith 1995), but it is
riskier and needs to be renewed more regularly
(Wang and Chiu 2019).

Scrutinizing the nexus between debt structure
and corporate performance has therefore become
another important research area for capital struc-
ture, because using total debt rather than debt
structure may result in specious findings that may
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negatively affect firms’ performances if acted upon,
because the benefits and costs of short-term debt
are opposed.

A negative connection between a firm’s perfor-
mance and short-term debt maturity has been
documented by many empirical studies (e.g.
Rajan and Zingales 1995; Custodio, Ferreira, and
Laureano 2013; Nenu, Vintild, and Gherghina
2018; Le and Phan 2017; among others). In con-
trast, a significant positive link between short-term
debt and a firm’s profitability has been reported
(e.g. Schiantarelli and Sembenelli 1997).

In reality, corporate performance is more likely
to be affected differently depending on the levels of
debt with different maturities. With a high level of
short-term debt, a firm’s debt and bankruptcy costs
are high (Gordon 1971; Mu, Wang, and Yang 2017),
with it also being more constrained by debt con-
tracts due to the creditor-management agency pro-
blem. Creditors may pressure managers to avoid the
misuse of debt to ensure their loans are repaid.
Managers will thus be placed under greater pressure
to invest in highly profitable projects that enhance
performance or face the threat of being dismissed.
Moreover, using more debt increases tax deduct-
ibility (Scott 1977; Harris and Raviv 1991) and leads
to an upsurge in returns on equity for shareholders
seeking to reduce the principal-agent problem.

The level of monitoring is higher for short-term
debt than debt with long-term maturity, because it
must be renewed regularly (Wang and Chiu 2019).
In addition, managers with superior corporate per-
formance may also prefer to utilize more short-
term debt, and this decreases agency problems
and the cost of borrowing (Diamond 1991).
A firm’s cost of borrowing (Scott 1977) and distress
are relatively low with a low level of short-term
debt, so there is less pressure and/or incentive for
managers to enhance performance. Low levels of
short-term debt therefore negatively affect perfor-
mance. Sparse empirical studies have documented
a nonlinear relationship between corporate perfor-
mance and debt, such as those of Nguyen and
Nguyen (2020), Raharja and Mranani (2019), and
Davydov (2016). Interestingly, no study to date has
examined the threshold and the nonlinear effect of
debt structure on firms’ performances in Japan.
Based on the above discussion, we developed our
research hypotheses as follows
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Hla: Short-term debt has a significant impact on
firm performance.

H1b: Short-term debt has a significant non-linear
(U-shaped) impact on corporate performance.

During economic downturns and financial
crises, the credit supply decreases as financial
institutions tighten their credit policies as the
risk of insolvency increases (Ivashina and
Scharfstein 2010; Judge and Korzhenitskaya
2012; Vithessonthia and Tongurai 2015; among
others). If the ability of a firm to access external
finance during financial crisis, especially through
debt with short-term maturity, is decreased
(Judge and Korzhenitskaya 2012), corporate per-
formance and default risk will likely be affected
(Titman and Wessels 1988).

Several empirical studies have sought to inves-
tigate the effect of the 2008 global financial crisis
on debt maturity (e.g. Ivashina and Scharfstein
2010; Gonzdalez 2015). Other studies have exam-
ined the financial crisis’s effect on firms’ perfor-
mances and investment opportunities in various
industrial sectors (e.g. Campello, Graham, and
Harvey 2010; Dolenc, Grum, and Laporsek 2012;
Zeitun and Haq 2015; among others). For
instance, Campello, Graham, and Harvey (2010)
found that the financial crisis negatively affected
firms’ investment opportunities in Asia, Europe,
and the United States. Zeitun and Haq (2015),
meanwhile, found that the performances of GCC
firms with shorter debt maturity were negatively
affected by the crisis. It would therefore seem that
financial crises decrease investment opportu-
nities, and this in turn decreases corporate per-
formance and increases liquidity risk, because the
credit policies adopted by banks tightened. This
in turn limited firms’ ability to borrow, especially
through short-term debt, which made it harder to
recover from the crisis. Moreover, firms with
a higher proportion of short-term debt ratio
face greater risk due to the risk of refinancing,
especially during a financial crisis or economic
downturn (Diamond 1991). It therefore seems
likely that financial crises influence the nexus
between debt structure and firm performance.
Our next research hypotheses are therefore as
follows

H2a: Financial crises have a significant negative
effect on the connection between debt structure
and corporate performance.

H2b: A stronger (more pronounced) nonlinear
relationship between corporate performance and
short-term debt is expected during a financial cri-
sis, with there being a higher threshold effect.

Ill. Data

Data for the firms were collected from the
Bloomberg database, while data for macroeconomic
and institutional variables were gathered from the
International Financial Statistics (IFS) and the
World Bank (WB). Our sample comprised 1,670
firms that were listed on the Japanese stock exchange
for the study period, which was 2004-2016. Hence,
our research is based solely on listed firms. Our data
covered eight sectors: Industrial Goods and Services

(INDGD), Basic Materials and Chemicals
(BASICM), Health Care (HETH), Oil/Gas,
Telecommunications  (Telecom),  Consumer

Services (CONSVR), Consumer Goods (CONGD),
and Technology Equipment and Hardware,
Software and Computer Services (TECHN).

Firms dealing in insurance, banking, financial
services, and utilities were excluded from our sam-
ple, because these sectors are distinct in the areas of
capital structure, debt structure, and other features
in terms of their financial sources and their uses. In
addition, the firms considered in the study sample
needed to have at least six years of financial data to
ensure the reliability of the data.

Variables

The existing literature has identified important
variables that affect corporate performance (e.g.
Rajan and Zingales 1995; Davydov 2016; Adachi-
Sato and Vithessonthi 2019; among others).
Considering the existing studies, the dependent
variable used in this study is firm performance,
and this is measured as the earnings before inter-
est and tax (EBIT) to total assets (ROA). The
independent variables are debt structure, in
terms of the proportion of short-term debt, as
well as other firm-specific factors that can



influence corporate performance, such as size,
risk, growth, and liquidity. We also include two
macroeconomic factors and one institutional vari-
able. Appendix A provides definitions of the
dependent and independent variables used in
our study.

Debt structure variables

Debt structure, in terms of maturity, is measured by
short-term debt to total debt (STDTD).
Furthermore, a quadratic form of STDTD is used
to inspect the nonlinear effect of debt structure on
corporate performance. The book values for the debt
variables are used because they act as a precise mea-
surement during a financial crisis (see, for example,
Adachi-Sato and Vithessonthi 2019).

Control variables

Four control variables were used in this study; size
(LnTA), growth (Gr_oppt), risk (F_ risk), and liquid-
ity (CUR_R) (e.g. Adachi-Sato and Vithessonthi
2019; Custodio, Ferreira, and Laureano 2013; Myers
and Rajan 1995; Nenu, Vintila, and Gherghina
2018). Appendix A provides the definition for the
control variables used in our study.

Macroeconomic and institutional variables

Two macroeconomic variables were included,
namely GDP growth and inflation. GDP growth
(GDP_Q) is expected to positively affect firm perfor-
mance, while inflation (INFL) is expected to nega-
tively affect performance (e.g. Tirapat and
Nittayagasetwat 1999). Finally, one institutional vari-
able was used, namely the control of corruption,
which is a governance aspect. According to the
World Bank, a high value indicates that the level of
corruption is low. We therefore expect improved
institutional quality to have a positive effect on cor-
porate performance (Donadelli, Fasan, and
Magnanelli 2014).

IV. Model specification
Econometric methodology

In order to study whether the observed variations
in firm performance relate to the differences in
debt structure for each firm, we estimated the fol-
lowing regression model
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ROA; = a; + B,,STDTD,, | + B,,STDTD;._,
+ B,LnTA;_y + B5F_Riski_y + B,Gr_opptis_,
+ BsCUR_R;s— + By Dcrisis; + B, Inflation,
+ ByGDP_G, + B,CORR + ¢
(1a)

Vit = &; —|—Xlit,1/)1 + Z/t8+ Eit i=1Nt=1.Ti
(1b)

Where y;; refers to the return on assets for com-
pany i in year t. X;_; is a vector of firm-specific
independent regressors, including the debt structure
variable (short-term debt (STDTD)) and other firm-
specific factors that may affect a firm’s profitability,
such as size (LnTA), risk (F-risk), growth
(Gr_oppt), and liquidity (CUR_R). Z;is a vector
that includes macroeconomic and institutional vari-
ables representing the state of the economy, namely
the inflation rate (INFL), GDP growth (GDP_G),
and governance in terms of controlling corruption
(CORR). Dcrisis is a dummy variable that is equal to
1 for the 2007-2011 sub-period and 0 otherwise,
and «;is a firm-specific interceptor controlling for
all other unobservable firm-level characteristics that
may affect a firm’s performance.

We focus on the moderating role of the financial
crisis on the nonlinear link between firm perfor-
mance and short-term debt. To do so, we introduce
the Dcrisis variable and an interaction term for this
factor with short-term debt. The model therefore
adapts into the following:

ROA; = a; + B,,STDTD,, | + B,,STDTD;._,
+ B,LnTA;_y + ByF_Riski;—y + B,Gr_opptis_
+ BCUR_R;;— + B¢Dcrisis; + f3,Inflation,
+ BsGDP_G; + B,CORR; + &
(2)

Hence, on average, the marginal effect of the
STDTD on return on assets is as follows:

if Dcrisis = 1
if Dcrisis =0

®3)

OROA {ﬁ“ 4811 + 2(B,, + 6,2)STDTD

dSTDTD | By, + 2B,,STDTD

We followed the example of (Gonzélez 2015) in
controlling for potential endogeneity problems by
lagging all independent firm-level factors by
one year. In addition, to test the sensitivity analysis
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of the hypothesis for the nonlinear relationship
between STDTD and firm performance, Equation
(1) was extended to include the lagged value of
returns on assets as a determinant of corporate
performance in order to capture adjustment delays.
Hence, we adopted the nonlinear dynamic model
with individual fixed effects that was developed by
Hsiao, Pesaran, and Tahmiscioglu (2002), and this
can be expressed as follows:

Yie = ot + yyir—1 + X1+ Z'16 + € (4)

Next, we used a first-differenced model to skip
the individual fixed effects, such that:

AYj = yAY 1 + AX 1+ AZ,S + Agyy

i=1...N t=2...T, (%)

With
AYy = [yie — Y1) AYi—1 = [Yim1 — Yir—2)
AXViy—y = [Xlip—1 — XViy—5)

AZ; = [Z; - Z;] Agjy = [Sit - Sit—l]

We used the quasi-maximum likelihood
(QML) estimators of Kripfganz (2016), which
is an alternative to the GMM estimation
method in the context of dynamic panel data
models. This econometric method is an attrac-
tive option for mitigating the problem of
biased estimates when the number of cross-
sectional units is large and the time horizon
is short."

We also applied a robustness check analysis
to test the sensitivity of the estimation results,
thus comparing static and dynamic models of
firm performance (Models 1 and 3) and using
a different metric for firm performance
(Tobin’s Q and ROA).

Threshold effects

Through Equations (1) and (4), we empirically
tested for a nonlinear relationship between
firm performance and short-term debt.
Adding a quadratic term for short-term debt

in the firm performance model yielded a new
model in which the expected response of
return on assets to a change in the short-
term debt depends upon the short-term debt
level. If the coefficients of the linear and quad-
ratic terms of short-term debt were significant
and showed opposite signs, we could conclude
the presence of a curvilinear nexus between
short-term debt and corporate performance
with a threshold effect. As mentioned in
Section II, we expected that an increase in
the short-term debt would decrease firm per-
formance up to a certain point, after which
both variables would increase simultaneously.
For this U-Shaped curve, we expected
B,;>0andB,, <0. The cutoff point for short-
term debt could be identified by solving the
equation for the marginal effect of short-term
debt, STDTD, on corporate performance as
follows:

OROA;

_— = 26,,STDTD;; =0 6
aSTDTD,t /311 + ﬁlZ it ( )

Using the fixed-effects panel data estimates
of B,; and B,, in (1), and (3), the point esti-
mate of short-term debt was:

STDTD* = & = /i“ (7)
2B,

To assess the statistical significance of the esti-
mated thresholds, we used the delta method to
approximate the variance of a nonlinear function
of B,,and f,,, such that the approximate variance
expression was:

&(8) = (%i)zvar(ﬁlJ (WJ va r<[3 ) +2
= (%) 2‘/;"?/311) + (g}tﬁi)zmr(ﬁlz )+ 2(%) ( )C‘W ﬁmﬁn)
®)

Thus, an approximate 95% interval estimate for
the threshold of short-term
debt,§ = STDTD*, was:

*(d) (9

(0 — £ 51/0°(8), 8+

"In STATA, the QML procedure is available with the command xtdpdml. According to Kripfganz (2016) if all the assumptions are secured and the time horizon is
short, QML estimation can provide a gain in effectiveness in dealing with the endogeneity of a lagged dependent variable in the utilized linear dynamic panel
data models. For a more recent discussion of dynamic panel modeling using the maximum likelihood technique as an alternative to the GMM-Arelleno-Bond

method, see the work of Moral-Benito, Allison, and Williams (2019).



V. Empirical results

This section provides the descriptive statistics and
then discusses our results for the nonlinear effect of
debt structure on corporate performance, both for
the entire sample and by industry,

Descriptive statistics

Table 1 shows the variables’ descriptive statistics
for the full sample and the sub-samples for during
the crisis period (2007-2011) and the out-of-crisis
period (2004-2006 and 2012-2016). In addition,
we provide details about mean firm-specific factors
grouped by economic sector. Table 1 shows that
the average ROA for the full sample was 3.66%,
with a low erraticism of 5.13%. The firms’ average
performance appears to have been affected by the
financial crisis, with the ROA being 3.9% outside
the crisis period and 3.3% during the crisis period.

Table 1. Descriptive statistics for dependent (contingent) and
independent variables.

N Mean Std. Dev.  Median
i)-Full period
ROA 20,115 3.66 5.126 2.962
TOBIN's Q 20,109 1.343 0.817 1.065
STDTD 20,398 19.623 20.785 13.679
LnTA 20,497 7.702 2.113 7.326
CUR_R 18,308 1.923 1.303 1.544
Gr_oppt 20,165 6.351 17.675 4234
F_Risk 15,695 129.958 292.049 18.661
Inflation 21,710 0.078 1.032 —0.008
GDP_G 21,710 0.803 2.298 1.613
Control of Corruption 21,710 1.371 0.236 1.317
ii)-Pre-crisis & Post crisis period
ROA 12,327 39 5.036 3.2
TOBIN's Q 12,302 1.425 0.868 1.123
STDTD 12,610 20.798 21.871 14.483
LnTA 12,678 7.594 2.119 7.228
CUR_R 11,308 1.869 1.248 1.51
Gr_oppt 12,373 8.734 17.331 5.841
F_Risk 8579 115.502 271.585 15.516
Inflation 13,360 0.25 1.066 0.168
GDP_G 13,360 1.38 0.812 1.685
Control of Corruption 13,360 1.298 0.259 1.222
iii)-Crisis period
ROA 7788 3.281 5.245 2.621
TOBIN's Q 7807 1.215 0.711 0.998
STDTD 7788 17.72 18.742 12.527
LnTA 7819 7.876 2.091 7.486
CUR_R 7000 2.01 1.383 1.606
Gr_oppt 7792 2.566 17.557 1.501
F_Risk 7116 147.385 314.094 22.589
Inflation 8350 —0.198 0.91 —0.283
GDP_G 8350 —0.122 3.359 —0.453
Control of Corruption 8350 1.487 0.123 1.568
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Tobin’s Q average was 1.43% outside the crisis
period, and 1.25% during the crisis period, con-
firming that the firms’ average performance was
negatively affected by the GFC.

The overall average of the STDTD was 19.6%,
which was impacted by the financial crisis, with it
being 20.8% outside the crisis period and 17.7%
within the crisis period. This could be explained
by the firms’ inability to increase or renew their
short-term debt during the crisis period. The firms’
growth opportunities, additionally, decreased dras-
tically from 8.7% outside the crisis period to 2.6%
during the crisis period. The average real GDP per
capita also decreased sharply from 1.38% outside
the crisis period to —0.12% during the crisis.

Table 2 reports the average values for the firm-
specific variables by industrial sector, both for the
full sample period and the sub-sample periods. The
mean of the ROA ranged from 3.94% for the tech-
nology sector to 3.57% for the consumer goods
sector. Firms operating in the technology sector
had the largest short-term debt ratio (21.1%),
while firms operating in the consumer services
sector had the smallest (17.9%).

Table 2. Descriptive statistics (Mean) for dependent (contingent)
and independent variables, by industry.

ROA TOBINQ STDTD LnTA CUR_R Gr_oppt F_Risk
i)- Full
period
Consumer 3.567 1372 20642 7928 1912 6.285 151.899
Goods
Consumer 3.695 1326 17919 7.784 1.92 5863 129.355
Services
Industrials  3.623 1332 19.64 7486 1.879 6.557 122309
Technology 3.941 1417 21.137 7545 2108 6.861 107.482
ii)- Pre-Crisis and Post
crisis period
Consumer  3.725 1446 22001 7.814 1.868 8551 131.537
Goods
Consumer 3906 1.399 19368 7.696 1.86 8.004 120.662
Services
Industrials  3.911 1416 20484 7381 1.824 9.086 108.09
Technology 4.11 1.505 22307 7.414 2063 9.236 91.956
iii)-Crisis Period
Consumer 3318 1.256 1847 811 1982 2701 176347
Goods
Consumer 3364 1211 15579 7.926 2015 2471 139.83
Services
Industrials  3.168 1.2 18.277 7.656 1.968 2552 139.339
Technology 3.672 1274 19.211 7.759 2182 3.047 126.461

We provide the descriptive statistics for the contingent and explanatory
(independent) variables for the full sample, the Pre-Crisis and Post-Crisis
Periods and during the crisis period. The definitions of the contingent and
explanatory variables are provided in Section 3.2. All figures in Table 1 are
shown as percentages.

We provide the descriptive statistics for the contingent and explanatory
(independent) variables by industry for the full sample and two Sub-
Periods: Pre-crisis period and post crisis period (out of crisis) and during
the crisis period. The definitions of the explanatory and dependent vari-
ables are provided in Section 3.2 and in Appendix A.
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Table 3. Correlation matrix explanatory variables.

Full Sample

STDTD F_risk LnTA CUR_R  Gr_opptinflationGDP_G Control of corruption
STDTD 1
F_risk 0.08 1
LnTA 0.41 0.19 1
CUR_R —0.09 -0.24 -0.25
1
Gr_oppt 0.01 0.07 -0.03
0.01 1
Inflation —-0.01 0.00 0.04
0.01 003 1
GDP_G -0.03 —-0.02 -0.01 1
—-0.02 021 0.08
Control of corruption 0.00 0.01 0.09 —-0.03 1
0.05 -0.02 0.074

The definitions of the dependent and explanatory variables are provided in section 3.2 and in Appendix A.

Table 3 shows the correlation between the
dependent variables related to the firm-specific,
institutional (control of corruption: CORR), and
macroeconomic factors (inflation and GDP_QG)
for the full sample. The results in Table 3 reveal
no multicollinearity issues between the selected
variables.

Threshold results for the full sample

Table 4 shows that the debt structure variable
(STDTD) was significant and had a negative
effect on corporate performance, which supports
our argument that debt structure affects corpo-
rate performance. Thus, our hypothesis Hla was
accepted. In addition, STDTD had the greatest
economic importance of all the firm-specific fac-
tors affecting firm performance, which implies
that STDTD is crucial for optimizing corporate
performance in Japan. This finding is supported
by the pecking order theory and is consistent
with previous empirical research, including, for
example, the studies of Adachi-Sato and
Vithessonthi (2019), Nenu, Vintila, and
Gherghina (2018), Le and Phan (2017), and
Zeitun and Haq (2015). The validation test per-
formed in Table 4 validate the results of the fixed-
effect estimators.

Furthermore, we examined the nonlinear rela-
tionship between debt structure and corporate per-
formance with the aim of helping Japanese firms to
establish the optimal debt structure for improving
their performance. Table 4 reveals that the

nonlinear nexus between STDTD and firm perfor-
mance is significant, just like in the studies of
Nguyen and Nguyen (2020), Raharja and Mranani
(2019), and Davydov (2016). Our findings reveal
a U-shaped correspondence between STDTD and
firm performance. The threshold test in Table 4
confirms the existence of a threshold impact of
debt with short-term maturity on firm perfor-
mance at an estimated point of 45.2% for Model
1, which supports our argument that a nonlinear
correlation between debt structure and corporate
performance exists. Thus, we accepted hypothesis
H1b about the nonlinear (U-shaped) effect of debt
with  short-term  maturity on corporate
performance.

The U-shape for this relationship indicates that
below 45.2%, the impact of STDTD on corporate
performance is negative. However, once STDTD is
above 45.2%, its impact on corporate performance
becomes positive. This finding clearly indicates that
at a low level of short-term debt (below 45.2%),
managers are under less pressure and are less fearful
of being dismissed from their positions, so there is
less incentive for them to knuckle down and
increase their firms’ performances, especially since
the costs of borrowing and bankruptcy are low
(Scott 1977). Managers may also tend to invest in
less profitable and riskier projects that may contri-
bute to lower corporate performance. Short-term
debt at a low level therefore negatively affects cor-
porate performance. This finding to some extent
resembles that of Davydov (2016), who reported
a U-shape correlation between a bank’s debt ratio



Table 4. Debt maturity, macroeconomic and institutional deter-
minants of performance ROA. Individual fixed effects model.

Model1 Model2 Model3 Model4
STDTD(t-1) —0.0557***  —0,0536***  —0.0504*** —0.0456***
(-6.99) (-6.75) (—6.38) (-5.89)
STDTD2(t-1) 0.000616*** 0.000590*** 0.000559*** 0.000551***
(6.59) (6.33) (6.03) (6.06)
LnTA(t-1) —1.842%** —1.544%*** —1.566*** —3.044%**
(-16.22) (=13.19) (=12.98) (—22.68)
CUR_R(t-1) —0.235%**  —0.215%**  —0216***  —0.468%**
(-3.83) (-3.52) (—3.55) (-7.73)
Gr_oppt(t-1) 0.0266***  0.0225***  0.0245%**  (0.0304***
(12.79) (10.64) (11.58) (14.56)
F_Risk(t-1) 0.000303 0.000446*  0.000364 0.000169
(1.28) (1.89) (1.55) (0.74)
Dcrisis —0.656***  —0.440%**  —0.857***
(-9.97) (—5.90) (=11.47)
Inflation —0.0394 —0.304%**
(=1.20) (-8.93)
GDP_G 0.146*** 0.0808***
(11.67) (6.42)
Control 5.244%**
Corruption (23.1)
N 13,572 13,572 13,572 13,572
R? 0.042 0.050 0.060 0.100
F test (Fixed 9.58%** 9.59%** 9.66*** 10.39%**
effects)
Threshold 452%™ 45.4%""  45.1% " < 41.4%
estimates
95% Confidence  [41.4 49] [41.4 49.3] [41 49.1] [35.7 45.3]
Interval

We estimated Model 1a by using firm specific factors, macro-economic and
control of corruption variables. The dependent variable used as a measure
of firm performance is the return on asset. The estimation for Model 1a,
including firm specific factors only, is reported in Column 1, while column
2 includes firm factors and the financial crisis effect (Dcrisis). The estima-
tion for Model 1a including firm factors, macroeconomic variables and the
dummy variable Dcrisis is shown in Column 3. The explanatory variables
are debt structure variable (short-term debt (STDTD, STDTD2), control
variables, size (LnTA), liquidity (CUR_R), growth (Sales_growth) and risk
(F_Risk), macroeconomic variables (inflation (INFL), and economic growth
(GDP_G) and an institutional variable (control of corruption). Dcrisis is
a dummy variable equal to one for the period 2007-2011, 0 elsewhere.
“All independent variable firm-level variables are lagged by one to control
for potential problems of endogeneity” (Gonzalez 2015). The definitions of
the explanatory and dependent variables used in the regressions are
provided in Section 3.2. The significance level of the threshold for short
term debt is based on the delta method used to approximate the variance
of the nonlinear function of as stated in expressions (5) and (6). The Fisher
test for the individual fixed effect is significant for all the specifications
selected. t statistics are in parentheses. *p < 0.1, **p < 0.05 , ***p < 0.01.

and corporate performance in terms of Tobin’s Q,?
but differs from the study of Raharja and Mranani
(2019), who reported an inverted U-shape relation
between debt ratio and performance.

At a high level of debt with short-term maturity
(above 45.2%), however, firms’ debt costs increase
(Gordon 1971; Mu, Wang, and Yang 2017), tax
deductions increase (Scott 1977), and more moni-
toring by creditors (Rajan and Zingales 1995; Hart
and Moore 1998) due to creditor-manager agency
problems. Managers are therefore under more
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pressure from creditors to guarantee the repayment
of loans, and this minimizes the misuse of debt and
encourages managers to invest in highly profitable
projects that will improve corporate performance,
due to the threat of being sacked by the share-
holders. Furthermore, short-term debt, at a high
level, helps to reduce the principal-agent problem
(Diamond 1991; Harris and Raviv 1991; Myers 1977;
Thanha, Canh, and Hac 2020). Consequently, a high
level of short-term debt (over 45.2%) positively
affects corporate performance in Japan because
managers are under pressure to increase corporate
value. Thus, a firm’s optimal debt structure is
a pivotal determinant of its performance.

Size was found to have a negative and significant
influence on a firm’s performance. Increasing a firm’s
size leads to poor corporate performance due to the
diseconomies of scale, that result from increases in
the average cost. This result is in line with those of
other studies (e.g. Goddard, Tavakoli, and Wilson
2005; Shehata, Salhin, and El-Helaly 2017; among
others). A firm’s liquidity negatively and significantly
affected its performance. This finding is consistent
with the agency theory, the trade-off argument, and
previous empirical studies (e.g. Myers and Rajan
1995; Jensen and Meckling 1976; Adachi-Sato and
Vithessonthi 2019; Nenu, Vintila, and Gherghina
2018). Growth was found to have a significant posi-
tive influence on a firm’s performance, indicating
that firms with greater growth opportunities are
expected to perform better (Custddio, Ferreira, and
Laureano 2013). Firm performance was also posi-
tively but insignificantly affected by risk.

The effect of the financial crisis

A firms’ access to short-term debt, during a financial
crisis, becomes more limited due to tight credit
policies, and this may affect their ability to meet
their obligations (e.g. Judge and Korzhenitskaya
2012; Vithessonthia and Tongurai 2015; Adachi-
Sato and Vithessonthi 2019) and take advantage of
investment opportunities that may improve their
firm’s performances. As shown in Table 4, Models
2-5, the Dcrisis coefficient was significantly nega-
tively affected corporate performance, which agrees

2In their study, Thanha, Canh, and Hac (2020) reported a U-shaped relation between earnings management and the debt ratio by providing evidence from

Vietnam, with a threshold value of 57.142% for total liability to total assets.
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with previous studies, such as those of Zeitun and
Haq (2015) and other studies. Indeed, the negative
coefficient for Dcrisis implies that firms become less
profitable during times of financial distress. Thus,
we accept hypothesis H2a about the negative and
significant impact of the financial crisis on corporate
performance in Japan.

To further investigate the effect of the 2008 GFC
on the nonlinear nexus of short-term debt and
corporate performance, we included cross effects
of the Dcrisis dummy on the short-term debt ratio.
The first cross effect was STDTD*Dcrisis, and
the second was STDTD2*Dcrisis. The results
shown in Table 5, and Columns 1 and 3 reveal
that the respective coeflicients of the two cross
effects are significant.

As shown in Table 5, the validity test for the
fixed-effects model and the threshold estimates
test are significant for the estimated models. In
addition, the Fisher test for the cross effect between
short-term debt and Dcrisis (Hy : 611 = 012 = 0) is
significant for all the specifications selected. This
therefore supports the existence of a moderating
effect of the financial crisis on the nonlinear nexus
between short-term debt and corporate perfor-
mance. We therefore accepted hypothesis H2b.
This finding further indicates that the nonlinear
effect of short-term debt is crucial to corporate
performance, particularly during financial crises
and economic downturns (Wang and Chiu 2019).
One explanation for this is that firms have a high
demand for debt with short-term maturity in order
to fund their operations and mitigate the pressure
on liquidity during this period (e.g. Ivashina and
Scharfstein 2010; Gonzalez 2015; Adachi-Sato and
Vithessonthi 2019). In addition, a firm’s ability to
access bank credit during the financial crisis
decreased due to the strict, conservative credit poli-
cies that were adopted by banks, so firms became
more vulnerable to higher borrowing and bank-
ruptcy costs during the GFC (Adachi-Sato and
Vithessonthi 2019; Gonzdlez 2015), and this of
course affected firms’ performances negatively.
The significant severe negative impact of the GFC
on short-term debt and corporate performance has
been indicated in some previous studies, including
those of Zeitun and Haq (2015) and Wang and

Table 5. Debt maturity and firm performance using ROA (Cross
effect: crisis with short-term debt).

Model1 Model2 Model3
STDTD(t-1) —0.0337***  —0.0457%** —0.0207**
(—4.03) (=5.11) (=2.53)
STDTD2(t-1) 0.000417***  0.000531***  0.000317***
(4.21) (5.13) (3.28)
STDTD(t-1)*Dcrisis —0.0413*** —0.0154* —0.0518***
(=7.71) (-1.77) (—9.09)
STDTD2(t-1)*Dcrisis 0.000364*** 0.000107 0.000498***
(4.47) (1.01) (6.01)
LnTA(t-1) —1.595%** —1.536*** —3.125%**
(-13.74) (=13.11) (=23.39)
CUR_R(t-1) —0.228*** —0.217*** —0.484***
(-3.73) (-3.55) (=7.99)
Gr_oppt(t-1) 0.0229*** 0.0223*** 0.0307***
(10.84) (10.52) (14.66)
F_Risk(t-1) 0.000386* 0.000432* 0.000115
(1.64) (1.83) (0.50)
Dcrisis —0.4471%***
(-3.77)
Inflation —0.252%**
(-7.69)
GDP_G 0.0907***
(7.30)
Control Corruption 5.110%**
(22.69)
Observations 13,572 13,572 13,572
R 0.05 0.05 0.1
F test (Fixed effects) 9.59%** 9.59%** 10.38%**
F test (Crisis effect) 45.6%** 3.0** 54 4%**
Threshold estimates 48%"" 47.8% " 445%""
Crisis period: 2008-2012 [43.6 52.4] [42.4 53.2] [40.8 48.1]
95% Confidence Interval 40.4%*** 43%*** 32.6%***
Pre & Post crisis period [34.4 46.3] [38.1 47.8] [23.7 41.4]

95% Confidence Interval

We focus on the moderating role of the financial crisis on the nonlinear
relationship between short term debt and firm performance. To do so, we
introduce a Dcrisis variable and an interaction term of this factor with short
term debt in its polynomial form, as developed in model 2. Dcrisis is
a dummy variable equal to one for the period 2007-2011, 0 elsewhere.
The definitions of the explanatory and dependent variables used in the
regressions are provided in Section 3.2. The significance level of the
threshold for short-term debt is based on the delta method used to
approximate the variance of the nonlinear function of the estimates for
the linear and quadratic terms. The Fisher test for the individual fixed
effect is significant for all the specifications selected. The fisher test for the
cross effect between short term debt and Dcrisis. (Hy : 617 = 61, = 0) is
significant for all the specifications selected. t statistics are in parentheses.
*p<0.10, **p < 0.05, ***p < 0.01.

Chiu (2019), among others. The estimated coefhi-
cients for the firm-level control factors were as
expected and similar to the previous results
reported in Table 4.

Figure 1(a) show that a U-Shaped relationship
existing between firm performance and short-term
debt, with there being a higher threshold effect due
to the financial crisis. The cutoft point for the ratio
of STDTD during the crisis period is 44.5%, com-
pared to 32.6% for the out-of-crisis period.
A stronger, more pronounced nonlinear relation
between corporate performance and short-term
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Figure 1. (a) Non-Linear relationship between short-term debt and firm performance during crisis and out of crisis periods*. (b)
Marginal effect of an increase of 1% in STDTD on ROA**. *Authors’ calculation based on the estimated model derived from Table 5, full
model. **Authors’ calculation using Equation (3) based on the estimated coefficients included in Table 5, model 3 and Sample mean

(Mean) and quartiles Q1, Q2 and Q3.
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Figure 1. (b) Marginal effect of an increase of 1% in STDTD on ROA**. *Authors’ calculation based on the estimated model derived
from Table 5, full model. **Authors’ calculation using Equation (3) based on the estimated coefficients included in Table 5, model 3

and Sample mean (Mean) and quartiles Q1, Q2 and Q3.

debt due to the financial crisis was found, with
there being a higher threshold effect in line with
the imposition of a higher recovery cost, which
provides extra support for hypothesis H2b.

Figure 1(b) presents the estimated responses
of firm performance to changes in short-term
debt for the full period, the crisis period, and
the out-of-crisis period, according to Equation
(3). This effect is computed for the sample mean
and quartiles of the short-term debt ratio. Since

the short-term debt values are below the esti-
mated threshold, the marginal effect of short-
term debt on ROA should be negative. The
results reveal a significant negative differential
influence of the financial crisis on the perfor-
mance of firms with short-term debt at a low
level. For the selected values of short-term debt,
an increase of 1% in the STDTD decreased
corporate performance by 0.03% and 0.06% dur-
ing the GFC. This devastating effect is greater
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Table 6. Sectorial analysis. Short-term debt and firm performance, by industry.

CONGD CONSVR INDGD TECHN
STDTD(t-1) —0.0561** —0.0387** —0.0444%** —0.0701**
(-2.89) (-2.33) (-3.31) (-3.19)
STDTD2(t-1) 0.000722** 0.000432** 0.000543*** 0.000979***
(3.15) (2.16) (3.53) (3.82)
LnTA(t-1) —2.395%** —3.226%** —3.106*** —2.677%**
(-7.57) (=11.20) (-=13.29) (-6.72)
CUR_R(t-1) —0.294 —0.723%** —0.612%** —0.153
(-1.93) (=5.59) (=5.70) (—0.93)
Gr_oppt(t-1) 0.0353%** 0.0216%** 0.0348%** 0.02471%**
(6.80) (4.49) (9.49) (4.40)
F_Risk(t-1) —0.000392 0.000734 —0.000248 0.000597
(-0.75) (1.34) (-0.61) (0.88)
Dcrisis —0.719%** —0.836*** —0.993*** —0.540%*
(-3.75) (—5.20) (=7.73) (-2.39)
Inflation —0.227** —0.283*** —0.316*** —0.266**
(-2.61) (—3.86) (—5.45) (—2.60)
GDP_G 0.0719%* 0.0643** 0.0863*** 0.119%**
(2.23) (2.37) (4.03) (3.16)
Control Corruption 5.548%** 5.320%** 5.706%** 3.146%**
(9.67) (10.95) (14.85) (4.56)
Observations 2503 2704 4609 1453
R? 0.082 0.106 0.115 0.096
Fisher test (Fixed effects) 9.7%*% 8.8%** 11.3%%* 11.3%%*
Threshold Estimates 38.8%"" 448%™ 40.8%""" 35.8%" "
95% Confidence Interval [30.6 47.1] [33 52.6] [34.4 47.4] [29.3 42.4]

We estimated Model 1a by sector, using firm specific factors, macro-economic and control of corruption variables. The dependent variable
used as a measure of firm performance is the return on asset. The explanatory variables are debt structure variable (short-term debt
(STDTD, STDTD2), control variables, size (LnTA), liquidity (CUR_R), growth (Sales_growth) and risk (F_Risk), macroeconomic variables
(inflation (INFL), and economic growth (GDPG) and an institutional variable (control of corruption). Dcrisis is a dummy variable equal to
one for the period 2007-2011, 0 elsewhere. “All independent variable firm-level variables are lagged by one to control for potential
problems of endogeneity” (Gonzélez 2015). The definitions of the explanatory and dependent variables used in the regressions are
provided in Section 3.2. The significance level of the threshold for short-term debt is based on the delta method used to approximate the
variance of the nonlinear function of B;,and B, as stated in expressions (5) and (6). The Fisher test for the individual fixed effect is
significant for all the specifications selected. The lower portion of Table 6 shows the estimated response of ROA to changes in short term
debt averaged by industry. t statistics are in parentheses. *p < 0.1, **p < 0.05 , ***p < 0.01.

than in the out-of-crisis period (i.e. before and
after the GFC), by 0.003% and 0.017%, especially
at low levels of the short-term ratio.

Threshold analysis by industry

A sectorial analysis was conducted by examining
the threshold effects of debt with short-term
maturity on corporate performance for the four
industrial sectors (CONGD, INDGD, CONSVR
and TECHN) to validate our findings. Table 6
presents the results of the regressions for inves-
tigating the nonlinear relation between debt
structure and firm performance by industry.
Overall, our empirical findings show
a significant nonlinear link between STDTD
and firm performance for all four sectors.’

The significance of the threshold test in
Table 6 confirms the existence of a threshold
impact of short-term debt on corporate

performance for the four sectors, with
a lowest threshold value being for the technol-
ogy sector (35.8%) and the highest value being
for the consumer services sector (44.8%). Firms
operating in the technology industry adopted
a low short-term debt policy because they had
the greatest liquidity and profitability ratios
among all the various sectors, thus justifying
a lower threshold value for this sector. This
finding suggests that these firms had greater
cash flow from operations and thus greater
access to debt instruments with shorter matu-
rities, leading to it having the lowest threshold
ratio. The results also indicate that firms oper-
ating in the consumer services sector had the
lowest growth rate, which helps explain their
higher threshold value compared to other
industries, because they have less cash flow
from their operations and less access to debt
instruments with shorter maturities. The

3It is worth mentioning that we also ran the regressions for the basic material, healthcare, telecoms, and oil and gas industries, but we found that there was
only an insignificant nonlinear relationship between STDTD and firm performance in these industries.



results show that an increase of 1% in the
short-term debt reduces corporate performance
by 0.023% in the consumer services industry,
0.026% in the consumer goods sector, and
0.029% in the technology industry. The results
suggest that size and growth significantly affect
firm performance in the four sectors. Liquidity
negatively and significantly influences firms’
performances in the INDGD and CONSVR
sectors. Inflation, GDP growth, and control of
corruption are significantly affect firm perfor-
mance in the four sectors.

Figure 2 shows a U-shaped relation between
firm performance and short-term debt, with
there being different cutoff points for short-
term debt for INDGD, CONGD, CONSVR,
and TECHN. Interestingly, the figure also
shows that in the technology sector, when
STDTD is below 35.8%, short-term debt’s
effect on firm performance is negative.
However, once STDTD is above 35.8%, its
impact on performance becomes positive for
firms operating in this sector. It is interesting
that firms operating in the technology sector
can shift very quickly to a positive increase in
firm performance when extending their short-
term debt, compared to other industries,
thanks to their high capacity for innovation.

1 2
1 1

Firm performance

0
1
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Sensitivity analysis

In this section, we conducted several tests to con-
firm the robustness of our results in the previous
sections. In particular, we examined the sensitivity
of our findings to additional control variables and
an alternative performance measure, as well as
tested a static versus dynamic model to shed light
on the nonlinear relationship between short-term
debt and corporate performance. Our findings
were robust with additional control variables, an
alternative performance measure, and other speci-
fication models.

Alternative measure of performance

A sensitivity analysis was conducted by testing
the robustness of the results of the selected
model (1la) utilizing Tobin’s Q as an alternative
measure of performance. The objective was to
improve our understanding of the nature of the
relationship between short-term debt and corpo-
rate performance and validate our findings. For
all the specifications tested using Tobin’s Q, as
a measure of performance, the results shown in
Table 7 confirm the robustness of the nonlinear
threshold link between short-term debt and cor-
porate performance. Table 7 presents the esti-
mated threshold effects for the short-term debt

T
100

0 20 40 60 80
Short term debt
® CONGD @ CONSVR
® INDGD ® TECHN

Figure 2. Short-Term debt and firm performance, by industry. A U-Shaped relationship*. *Authors’ calculation based on the estimated

model derived from Table 6.
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Table 7. Sensitivity analysis using Tobin’s Q performance measure for all period (Full sample).

Model1 Model2 Model3 Model4
STDTD(t-1) —0.00390%** —0.00327*** —0.00331%** —0.00299%**
(—4.34) (—3.75) (-3.79) (—3.45)
STDTD2(t-1) 0.0000550%** 0.0000474%** 0.0000479%** 0.0000472%**
(5.22) (4.63) (4.68) (4.65)
LnTA(t-1) —0.364%** —0.273%** —0.263*** —0.356***
(—28.50) (-21.33) (-19.79) (-23.69)
CUR_R(t-1) —0.0172** -0.0115* —0.0104 —0.02671***
(-2.49) (-1.72) (—1.55) (—3.86)
Gr_oppt(t-1) 0.00305*** 0.00179*** 0.00189*** 0.00226***
(13.02) (7.73) (8.11) (9.70)
F_Risk(t-1) —0.0000509* —0.00000466 —0.00000969 —0.0000237
(-1.91) (-0.18) (-0.37) (-0.92)
Dcrisis —0.198*** —0.205%** —0.2371%***
(=27.44) (—24.96) (—27.48)
Inflation —0.0122%** —0.0288***
(-3.38) (=7.56)
GDP_G 0.00200 —0.00210
(1.45) (-1.49)
Control Corruption 0.328***
(12.94)
Observations 13,563 13,563 13,563 13,563
R? 0.09 0.142 0.143 0.154
Fisher test (Fixed effects) 25.7%%* 27.2%%* 27.06%%* 27.6%%*
Threshold estimates 35.4%%** 34.59%%** 34.5%*** 31.6%***
95% Confidence interval [30.5 40.4] [28.7 40.2] [28.8 40.2] [25.2 38]

We estimated Model 1a by using firm specific factors, macro-economic and control of corruption variables. The dependent variable is
Tobin's Q, as a measure of firm performance. The estimation for Model 1a, including firm specific factors only, is reported in Column 1,
while column 2 includes firm factors and the financial crisis effect (Dcrisis). The estimation for Model 1a including firm factors,
macroeconomic variables and the dummy variable Dcrisis is shown in Column 3. The explanatory variables are debt structure variable
(short-term debt (STDTD, STDTD2), control variables, size (LnTA), liquidity (CUR_R), growth (Sales_growth) and risk (F_Risk),
macroeconomic variables (inflation (INFL), and economic growth (GDPG) and an institutional variable (control of corruption).
Dcrisis is a dummy variable equal to one for the period 2007-2011, 0 elsewhere. “All independent variable firm-level variables are
lagged by one to control for potential problems of endogeneity” (Gonzalez 2015). The definitions of the explanatory and dependent
variables used in the regressions are provided in Section 3.2. The significance level of the threshold for short term debt is based on
the delta method used to approximate the variance of the nonlinear function of 8;;and B, as stated in expressions (5) and (6). The
Fisher test for the individual fixed effect is significant for all the specifications selected. t statistics are in parentheses. *p < 0.1, **p <

0.05, ***p < 0.01

ratio for the whole sample when using the
Tobin’s Q performance measure, thus confirm-
ing the U-shaped association between short-
term debt and corporate performance, which
is consistent with the above findings. Our
results are therefore robust and allow us to
make more-conclusive recommendations.
Interestingly, we also observed some important
phenomena. First, there is a significant non-
linear nexus between short-term debt and cor-
porate performance (using both ROA and
Tobin’s Q). Second, the threshold for short-
term debt is lower when wusing Tobin’s
Q (31.6%), compared to 41.4% when using
ROA, in Model 4, with there being a higher
estimated response of corporate performance
to changes in short-term debt when using

ROA (e.g. —0.024 in Model 4, Table 4) com-
pared to Tobin’s Q (e.g. —0.0011 in Model 4,
Table 7).

Additional control variables

We added some external factors that affect corporate
performance, including country-specific macroeco-
nomic and institutional quality factors, to further
test the robustness and validate our empirical find-
ings. The results are shown in Table 4 (Columns 2—-
4), Table 5 (Column 3), and Table 7 (Columns 2-4),
and these are consistent with our findings in
Column 1 of Tables 4, 5 and 7, which were presented
in previous subsections. Consequently, our findings
were deemed valid and robust. The threshold test in
the estimated model that includes macroeconomic



Table 8. Sensitivity analysis. Debt maturity and firm perfor-
mance using ROA. Dynamic model. Quasi maximum likelihood
estimation with fixed effects.

Model1 Model2 Model3 Model4
ROA(t-1) 0.433%** 0.422%** 0.4271%** 0.406%**
(36.10) (35.66) (35.38) (36.38)
STDTD(t-1) —0.0239**  —0.0224**  —0.0211**  —0.0184**
(-2.97) (—2.80) (—2.65) (—2.36)
STDTD2(t-1) 0.000262**  0.000248**  0.000239** 0.000242**
(2.77) (2.64) (2.55) (2.63)
LnTA(t-1) —1.480%**  —1.284*** —1.152%** D J47¥**¥
(-11.97) (—10.26) (—9.04) (—19.06)
CUR_R(t-1) —0.414%**  —0.397***  —0.380***  —0.630***
(—6.69) (-6.43) (—6.19) (-10.29)
Gr_oppt(t-1) —0.000664 —0.00373  —0.000554 0.00611**
(-0.30) (—1.65) (-0.25) (2.76)
F_Risk(t-1) 0.000719** 0.000856*** 0.000732*** 0.000454**
(3.03) (3.61) (3.10) (1.96)
Dcrisis —0.592%**  —0.649%**  —(0.876***
(-8.93) (—8.46) (—11.66)
Inflation —0.239%%*  —(.434%**
(=7.21) (—=12.99)
GDP_G 0.104%**  0.0412%**
(8.60) (3.40)
Control Corruption 5.260%**
(22.72)
Observations 11,821 11,821 11,821 11,821
Threshold 45.5%%*** 45.2%*** 44.2%*** 38%***
estimates
95% Confidence [36.7 54.3] [35.9543] [34953.4] [29.146.9]
Interval

We estimated a dynamic model 3 by using Quasi-Maximum Likelihood
Estimators developed by (Kripfganz 2016) as an alternative to the GMM
estimation technique in the context of Dynamic Panel data models. We
included firm specific factors, macro-economic and control of corruption
variables. The dependent variable used as a measure of firm performance
is the return on asset. The explanatory variables are debt structure variable
(short-term debt (STDTD, STDTD2), control variables, size (LnTA), liquidity
(CUR_R), growth (Sales_growth) and risk (F_Risk), macroeconomic vari-
ables (inflation (INFL), and economic growth (GDPG) and an institutional
variable (control of corruption). Dcrisis is a dummy variable equal to one
for the period 2007-2011, 0 elsewhere. “All independent variable firm-
level variables are lagged by one to control for potential problems of
endogeneity” (Gonzélez 2015). The definitions of the explanatory and
dependent variables used in the regressions are provided in Section 3.2.
The significance level of the threshold for short-term debt is based on the
delta method used to approximate the variance of the nonlinear function
of By,and B, as stated in expressions (5) and (6). t statistics are in
parentheses. *p < 0.1, **p < 0.05 , ***p < 0.01.

and institutional quality factors confirms the exis-
tence of a highly significant threshold impact of
short-term debt on corporate performance.
Interestingly, the threshold value obtained for
Model 4 is lower than the one obtained for Model
1 without macroeconomic and institutional quality
factors, indicating that the nonlinear link between
firm performance and short-term debt depends on
GDP growth, inflation, and corporate governance.
In all models, inflation has a significant negative
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effect on performance, while GDP growth has
a significant positive impact on firm performance,
and inflation has a negative and significant impact
on performance. Moreover, the results also indicate
that controlling corruption is the most important
determinant of corporate performance with
a significant positive influence. This finding con-
firms the importance of good quality governance
for boosting firm performance in Japan.

Dynamic model

Table 8 reports the quasi-maximum likelihood esti-
mation for the dynamic model (4) for robustness
check analysis in order to validate our previous
findings using alternative estimation method. Our
results are consistent with those reported for the
static model. There is a U-shaped relationship
between firm performance and short-term debt
with a significant threshold effect estimated within
the 38%-45.5% range, confirming the existence of
a nonlinear nexus between short-term debt and
company performance.* Firm size and liquidity
were also significantly associated with corporate
performance, while sales growth was only signifi-
cant for Model 4. In addition, we found
a significant positive relation between risk and
corporate performance (ROA), which is consistent
with the tradeoft theory, which states that as risk
increases, the rate of return increases. Our findings
also confirm the significant negative effect of the
financial crisis on company performance.
Moreover, inflation, GDPG, and the control of
corruption confirmed their expected effect on cor-
porate performance.

VI. Conclusions and implications

This study has investigated the nonlinear nexus
between debt structure and firm performance
based on evidence from Japan. It considered
a sample of 1,670 companies in Japan from eight
industrial sectors. Despite the importance of debt
structure in terms of maturity, the vast majority of
empirical studies have investigated the relationship

“It is worth mentioning that we also ran ordinary least squares (OLS) regressions that further reinforced our previous findings about the existence of a nonlinear

nexus between short-term debt and company performance.
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between total debt and corporate performance and
value, and there is a persistent gap in the empirical
research for the influence of debt structure on
corporate performance, especially during eco-
nomic downturns and financial crises, both for
emerging and developed countries. No study, to
the best of our knowledge, has yet investigated
whether a nonlinear relationship exists between
corporate performance and debt with short-term
maturity, specifically in Japan. In addition, our
study investigated the effect of the 2008 GFC on
the nonlinear nexus between short-term debt and
firm performance.

The findings of this study will be highly relevant
for investors, stakeholders, and policymakers in
financial institutions by helping them to under-
stand the factors that determine a firm’s perfor-
mance, as well as the optimal debt structure for
maximizing firm performance and value.
Moreover, the findings will help stakeholders to
pay more attention to the intricate interactions
among the different variables, both internally and
externally, affecting the relationship between debt
structure and performance for a firm, and help
them to mitigate the impacts of economic uncer-
tainty and financial crises.

Our empirical results confirm the nonlinear
impact of short-term debt on corporate perfor-
mance. The existence of a short-term debt
threshold proves the existence of an optimal
debt structure that can contribute significantly
to enhancing performance, implying that firms
operating in Japan need to identify their opti-
mal debt structure (i.e. mix of short- and long-
term debt) for boosting performance.
Moreover, we found that the U-shaped rela-
tionship between corporate performance and
short-term debt differed between the crisis per-
iod and the out-of-crisis period, with there
being a higher cutoff during the crisis period
(44.5%) compared to the out-of-crisis period
(32.6%). The financial crisis therefore had
a significant detrimental effect on the nexus
between corporate performance and short-
term debt. The findings clearly indicate that
the importance of short-term debt due to pres-
sures on liquidity and the firms’ need for
short-term debt increased during the crisis
period.

In addition, investigating how the threshold
effect for the nexus between short-term debt
and firm performance varied by sector revealed
many discrepancies between the sectors, which
may help decision-makers to predict the pat-
terns and thresholds for the nexus between
firm performance and short-term debt based
on the industry.

Our study has some limitations and sugges-
tions for future research. First, our sample
study only considered listed firms in Japan.
Therefore, it would be helpful for a future
study to include other countries in order to
make cross-country comparisons. In addition,
a comparative analysis could be conducted
using the fixed effect panel threshold model,
Hansen (1999). Furthermore, other institu-
tional variables (e.g. regulatory effectiveness),
stock market development, and financial devel-
opment could be employed in future studies to
investigate their impact on corporate perfor-
mance, specifically during a crisis period.
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Appendix A. Definitions of dependent and
independent variables

Variable Definition
STDTD Short-term debt to total debt

(Continued)
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Variable

Definition

Tobin’s Q
Profitability (ROA)

Size (LnTA)
Growth (Gr_oppt)

Liquidity (CUR_R)
Risk (F_Risk)
GDPG (GDP_G)
Inflation (INF)

Control
Corruption
(CORR)

Total market value of firm to the total asset value of
firm

Earnings before interest and tax to average total
assets

Natural Logarithm of total assets

Measured as the change in the total sales, and this is
utilized as a proxy for growth opportunities

Total Current assets to total current liabilities

The standard deviation of EBITAD for three years

The growth in per capita real GDP as percentage

Consumer price index (collected from World
development indicators (WDI)

A measure of corporate governance, collected from
WDI, which measures the corruption of the public
sector.
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