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Abstract. This study focuses on the moderating role of the cash conversion cycle (CCC) and its
components while investigating the relationship between short-term borrowings and profitability
in Chinese firms. The generalized method of moments (GMM) approach is employed on the panel
data over the period 2000 to 2017. The findings reveal a significant moderating role of CCC and its
components in the short-term borrowings and profitability relationship. Specifically, the firms following a conservative strategy in CCC and its components, adopt the same strategy in the external
financing which lies in the long-term borrowings. Consequently, such firms require less short-term
borrowings compared to the full sample. However, the firms following an aggressive strategy in the
CCC and its components, do not follow the aggressive strategy in external financing that lies in the
short-term borrowings. Instead, these firms adopt the conservative strategy for profit maximization
and require less amount of short-term borrowings compared to the full sample. Finally, several
policy options are proposed to achieve the optimum relation between short-term borrowings and
profitability.
Keywords: short-term borrowings, break-even point, profitability, cash conversion cycle, account
payable days, account receivable days, inventory days, generalized method of moments.
JEL Classification: G00, D25, G32.

Introduction
Smith presented a theory in 1980 that working capital management influences profitability, liquidity, and firm value. Based on this theory, literature got extensive growth and not
only studied the determinants of working capital management (Baños-Caballero et al., 2010;
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Tsuruta, 2019) but also explored the effect of investment in working capital on firm performance (Altaf & Ahmad, 2019; Baños-Caballero et al., 2010, 2013; Kieschnick et al., 2013).
However, according to Modigliani and Miller’s (1958) theory of capital structure, the
mode of financing in working capital is equally essential for firm performance and value.
There are two key external sources to finance working capital, namely short- and long-term
borrowings (Mahmood et al., 2019; Panda & Nanda, 2018; Shahzad et al., 2020). Long-term
borrowing is free from; interest rate fluctuations (Baños-Caballero et al., 2016), inflation
(Panda & Nanda, 2018), economy changes (Baños-Caballero et al., 2016), and refinancing
uncertainties. While short term borrowing carries; low-interest charges, fewer agency problems among stakeholders, and better financing terms and conditions (Panda & Nanda, 2018).
Therefore, firms use a combination of short- and long-term borrowings to finance working
capital. The best combination of short- and long-term borrowings ultimately maximizes the
profit.
Several studies investigated the short-term borrowings and their impact on profit. Working capital finance (WCF) is a term frequently used for short-term borrowings and refers to
the proportion of short-term borrowings in total external financing. Baños-Caballero (2016)
studied WCF-Profit relation in the moderating role of financial flexibility. Later on, Panda
and Nanda (2018) introduced a new moderating factor named profit-margin, for the WCFProfit relationship in the Indian context. Afterward, Mahmood et al. (2019) contributed to
existing literature and provided empirical evidence that firm-size and leverage also influence
the WCF-Profit relationship. The current study extends the literature by introducing a new
moderating factor, CCC, in the short-term borrowings and profit relationship.
CCC is the period that starts when cash is invested in purchasing the raw material and
ends on receiving the money against credit sales (Gill et al., 2019). CCC measures the efficiency of working capital and consists of three elements i-e account payable days, account
receivable days, and inventory days. The duration of CCC relies on the working capital management (WCM) strategy of a firm. The aggressive strategy involves short CCC with less
inventory holding days, fewer account receivables days, and increased account payable days
(Masri & Abdulla, 2018). In contrast, conservative WCM strategy involves long CCC with
extensive inventory holding days, increased account receivable days, and less account payable
days (Masri & Abdulla, 2018). The current study aims to find out the best combination of
short- and long-term borrowings for the firms following aggressive or conservative WCM
strategies.
Several studies argued the CCC as a tool to measure the working capital efficiency and
claimed that its calculation is mathematically incorrect due to different denominators involved (Altaf, 2018). Also, it gives equal weight to its elements, and thus fails to incorporate
their unequal values (Afrifa et al., 2016). To counter this criticism, the current study segregated CCC into its three components and evaluated the moderating role of each element in
the short-term borrowings and profit relationship.
The current study extends the literature in multiple ways. Firstly, this study evaluated
short-term borrowing and profit relationship among Chinese firms of nine manufacturing
sectors from 2000 to 2017. China is the second-largest economy and, contrary to other leading economies, exhibits a banking system which is highly centralized and under the influence
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of Government (Laghari & Chengang, 2019). So, it seems interesting to evaluate how the
working capital management and capital structure theories prevail in such a unique banking
system. Secondly, this study introduced the moderating role of CCC in short-term borrowings and profitability relationship, which, as per our knowledge, has not been tested yet.
Thirdly, the three components of CCC are segregated and separately examined the moderating influence of each element in the short-term borrowings and profit relationship. Besides,
the current study also employed the two-step system GMM, an advanced technique among
all panel data methodologies, which addresses multicollinearity, heteroskedasticity, and endogeneity with greater strength (Baum et al., 2003).
The rest of the paper contains different sections as follows. Section 1 explains the shortterm borrowings and profitability relationship under the influence of CCC and its components. Section 2 presents the models of the study, explains the variables involved, and
elaborates on the econometric methodology. Section 3 analyzes the data and discusses the
corresponding results. Last Section concludes the current research and proposes policy recommendations.

1. Short-term borrowings, profitability, CCC and its components
Firms use both short- and long-term borrowings to finance the working capital. Short-term
financing bears lower interest charges and more readily available, whereas long-term financing earns more time to repay, avoids interest rate fluctuations (Mahmood et al., 2018), and
frees from renewal uncertainties (Mahmood et al., 2019). So, a combination of short- and
long-term borrowings that maximizes the profit is preferred in working capital financing.
Working capital finance (WCF) refers to the portion of short-term borrowings in total
external financing (Baños-Caballero et al., 2016). Baños-Caballero et al. (2016) observed an
inverted U-shaped relation in working capital finance and profit. Later on, Panda and Nanda
(2018) reported an inverted relation between WCF and profit in most of the manufacturing
sectors of India, under the moderating role of financial flexibility and markup. Afterward,
Mahmood et al. (2019) found an inverted U-shaped relation in small, large, low leverage,
and high leverage companies of China. Considering the above studies, it is expected to have
an inverted U-shaped relation in short-term borrowings and profit. So, we design the 1st
hypothesis as follows;
H1: There exists an inverted U-shaped relationship between short-term borrowings and
Profitability.
The cash conversion cycle is the period that starts from the payment to the suppliers
and ends on the collection from account receivables (Baños-Caballero et al., 2019). Firms
follow aggressive or conservative strategies in CCC depending upon the personnel expertise
(Eldomiaty et al., 2018), the advancement of technology (Tahir & Anuar, 2016), the strength
of relationship with suppliers (Dalci & Ozyapici, 2018), brand worth (Baños-Caballero et al.,
2010), long-term contracts with customers (Gao & Wang, 2017), and availability of financial
resources (Baños-Caballero et al., 2012). The conservative strategy aims to boost-up the sales
by extending the CCC via more investment in account receivables and inventory (Moussa,
2018).
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H2a: Firms with extended CCC, exhibit an inverted U-shapedWCF-Profitability relationship with a large proportion of short-term borrowings compared to the full sample.
H2b: Firms with reduced CCC, exhibit an inverted U-shaped WCF-Profitability relationship
with a lower proportion of short-term borrowings compared to the full sample.
However, CCC as a tool to measure of working capital efficiency has been criticized in
numerous studies. These studies explain that the calculation of CCC is mathematically incorrect as it is the sum of three ratios that do not have the same denominators (Altaf, 2018).
Some studies also objected that CCC gives equal weight to receivables, payables, and inventory ignoring their unequal values (Afrifa et al., 2016).
H3a: Firms that offer more time to customers for payments, exhibit an inverted U-shaped
WCF-Profitability relationship with a large proportion of short-term borrowings compared to
the full sample.
H3b: Firms that offer less time to customers for payments, exhibit an inverted U-shaped
WCF-Profitability relationship with a small proportion of short-term borrowings compared to
the full sample.
Conversely, large account payable days cause shorter CCC, while small account payable
days result in longer CCC. So, the next hypotheses are formulated as follows;
H4a: Firms that make early payments to suppliers, exhibit an inverted U-shaped WCFProfitability relationship with a small proportion of short-term borrowings compared to the
full sample.
H4b: Firms that make late payments to suppliers, exhibit an inverted U-shaped WCFProfitability relationship with a large proportion of short-term borrowings compared to the full
sample.
However, Inventory days have the same influence on CCC as account receivable days.
Accordingly, the next hypothesis can be formulated as follows;
H5a: Firms that maintain a high level of inventory, exhibit an inverted U-shaped WCFProfitability relationship with a large proportion of short-term borrowings compared to the full
sample.
H5b: Firms that maintain a low level of inventory, exhibit an inverted U-shaped WCFProfitability relationship with a small proportion of short-term borrowings compared to the
full sample.

2. Variables and research models
The current study uses ROE (return on equity) as a dependent variable, which is a proxy
for profitability. Short-term borrowings (Sborrowings) is an independent variable. Furthermore, a non-linear term of short-term borrowings is used to discover the break-even point.
Thus, the Model (1) is constructed to estimate the short-term borrowings and profitability
relationship. To avoid the influence of other factors, size, growth, and leverage are used as
control variables.

ROEit = α + β1Sborrowingsit + β2 Sborrowingsit2 + β3 Sizeit +
β4Growthit + β5 Leverageit + λt + ηi + εit .

(1)
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Here, the net profit is divided by equity to calculate the value of ROE. Sborrowings is
calculated by dividing short-term borrowings over total loans. Size of the firm is measured
by taking a log of total assets, The growth rate of sales calculates growth, and leverage is the
value of total debts divided by total assets. λt is the dummy variable for the time that changes
over time but remains constant within the year. ηi is the specific characteristics of a firm that
do not change over time and make it different from other firms. Finally, εit is the undefined
error term of the model.
Following Baños-Caballero et al. (2016), the current study calculated the break-even
point of the non-linear relation in short-term borrowings and profit by –β1/2β2. The result
of this formula shows the proportion of short-term borrowings in total external financing
that should be maintained to get the maximum profit.

2.1. Cash Conversion Cycle (CCC)
First, the effect of CCC in the short-term borrowings and profit relationship is estimated.
Following (Baños-Caballero et al., 2010; Chauhan & Banerjee, 2018; Goel & Sharma, 2015;
Lyngstadaas & Berg, 2016) we computed CCC using the following formula:
CCC = Account Receivable Days – Account Payable days + Inventory Days,
where:

Account Receivable Days = Account Receivables / Sales;
Account Payable Days = Account Payables / Purchases;
Inventory Days = Inventory / Cost of Goods Sold.

To incorporate the moderating effects of CCC, the current study introduced a dummy
variable called CCC dummy, which has values of 1 (0) for firms having a CCC period larger
(smaller) than the median of the sample.
We, therefore, amended the first model to assess the moderating effects of CCC in the
nonlinear relationship between short-term borrowings and profitability:
ROEit = α + β1Sborrowingsit + β2 Sborrowingsit2 + γ1Sborrowingsit ×
CCCit Dummy + γ 2 Sborrowingsit2 × CCCit Dummy + β3 Sizeit +
β4Growthit + β5 Leverageit + λt + ηi + εit .

(2)

Under the influence of CCC, this model presents a different break-even point calculated
as –(β1 + γ1)/2(β2 + γ2).
We amended the model (1) to capture the moderating role of account receivable days in
the short-term borrowings and profit relationship:
ROEit = α + β1Sborrowingsit + β2 Sborrowingsit2 + Φ1Sborrowingsit ×
A / R Daysit Dummy + Φ 2 Sborrowingsit2 × A / R Daysit Dummy + β3 Sizeit +
β4Growthit + β5 Leverageit + λt + ηi + εit .

(3)
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Under the influence of account receivable days, this model presents a different break-even
point calculated as –(β1 + Φ1)/2(β2 + Φ2).
We amended the model (1) to capture the moderating role of account payable days in the
short-term borrowings and profit relationship:
ROEit = α + β1Sborrowingsit + β2 Sborrowingsit2 + υ1Sborrowingsit ×
A / P Daysit Dummy + υ2 Sborrowingsit2 × A / P Daysit Dummy + β3 Sizeit +
β4Growthit + β5 Leverageit + λt + ηi + εit .

(4)

Under the influence of account receivable days, this model presents a different break-even
point calculated as –(β1 + υ1)/2(β2 + υ2).
We amended the model (1) to capture the moderating influence of Inventory days in the
short-term borrowings and profit relationship:
ROEit = α + β1Sborrowingsit + β2 Sborrowingsit2 + Ψ1Sborrowingsit ×
Inv Daysit Dummy + Ψ 2 Sborrowingsit2 × Inv Daysit Dummy + β3 Sizeit +
β4Growthit + β5 Leverageit + λt + ηi + εit .

(5)

Under the influence of inventory days, this model presents a different break-even point
calculated by –(β1 + Ψ1)/2(β2 + Ψ2).
The current study uses panel data and applies the GMM estimation technique.GMM,
among all the panel data analytical techniques, is the best to deal with endogeneity (Li, 2016).
GMM has several techniques to create these instrumental variables. This study used two-step
system GMM, an advanced GMM estimation proposed by Blundell and Bond (Blundell &
Bond, 1998), which creates valid instrumental variables and ultimately produces reliable
results, even in the presence of heteroskedasticity. As the reliability of GMM depends on the
reliability of the instruments, therefore, the Hansen test is applied to evaluate the reliability
of instrumental variables.

2.2. Data and sample
This study uses the data from published accounts of the manufacturing firms listed in the
Shanghai stock exchange during the period 2000 to 2017. Data is collected from the CSMAR
(China Securities Market and Accounting Research) database. This database is frequently referred for studies in the Chinese context (Mahmood et al., 2019). This study used the refined
sample of 12,366 observations.

3. Analysis and results
3.1. Descriptive statistics
Table 1 carries some essential information about the data, such as mean, median, and standard deviation of the variables involved in the equations.
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Table 1. Descriptive detail
Variable

N

Mean

Median

SD

Min

Max

ROE
Short-term borrowings
Short-term borrowings2
Size
Growth
Leverage
A/R days
A/P days
Inventory days
CCC

12,366
12,366
12,366
12,366
12,366
12,366
12,366
12,366
12,366
12,366

0.308
0.367
0.198
9.458
2.258
0.448
83.51
77.37
129.1
135.3

0.237
0.325
0.106
9.398
1.221
0.438
62.451
65.358
102.495
112.553

0.473
0.252
0.231
0.511
3.559
0.203
75.84
54.84
88.82
112.1

–2.737
0.00432
1.87e-05
7.580
–0.910
0.0188
1
1
1
–317

3.041
1.000
0.999
11.54
55.39
0.994
363
362
364
365

3.2. Correlation
Table 2 presents the correlation between all the variables of the study. ROE and short-term
borrowings have a significant correlation. Moreover, mostly control and independent variables show a significant correlation with each other. However, some relations, i-e growth, and
short-term borrowings are not significant.

3.3. Short-term borrowings and return on equity
Model (1) elaborates on the short-term borrowings and profitability relationship in Chinese
firms. Detail results of the Eq. (1) are given in Table 3. Results explain that the coefficient
value for each explanatory variable is strongly significant at the 0.00 level. The coefficients
of short-term borrowings and its square have positive and negative values that confirm the
non-linear and inverted U-shaped relationship between short-term borrowings and profitability. Breakeven point of this relationship, computed as [–2.72/(–2.62×2)], is 0.52. This
value explains that there must be 52% short-term and 48% long-term borrowings in total
external financing to achieve the maximum profit.
Hansen test measures the validity of instrumental variables via overidentifying restrictions. If the p-value of the Hansen test is greater than 0.05 then it accepts the null hypothesis
that “all overidentifying restrictions are jointly valid” and hence validates the instrumental
variables of the model. Similarly, the first-order autocorrelation AR(1) measures the correlation of successive residuals while 2nd order autocorrelation AR (2) measures the autocorrelation of two periods apart residuals of a model.

4. Short-term borrowings and Profitability under the moderating role of CCC
Results in Table 4 confirm the existence of an inverted U-shaped relation in short-term borrowings and profit for firms having extended CCC period. This relationship is a combination
of positive and negative trends, separated by a break-even point. The break-even point, in
this case, is 0.63 [–(4.04–1.73)/(2×(–4.48+2.65))] which explains that external financing must
have a combination of 63% and 37% for short- and long-term borrowings.

0.957***
–0.050***
0.014
0.396***
0.097***
0.005
0.050***
0.104***

–0.148***

0.208***

0.222***

–0.204***

–0.157***

–0.094***

–0.070***

–0.117***

Size

Growth

Leverage

A/R days

A/P days

Inv. Days

CCC

Short-term

–0.173***

1

0.099***

0.049***

0.0153

0.097***

0.352***

0.036***

–0.045***

1

Short-term Short-term
borrowings borrowings2

borrowings2

1

ROE

Short-term borrowings

ROE

Table 2. Correlation matrix

–0.301***

–0.162***

–0.013

–0.262***

0.273***

0.098***

1

Size

–0.119***

–0.122***

–0.088***

–0.095***

–0.035***

1

Growth

–0.246***

–0.127***

0.089***

–0.149***

1

Leverage

0.666***

0.326***

0.547***

1

A/R days

0.209***

0.419***

1

A/P days

0.811***

1

Inv.Days

1

CCC
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Table 3. Short-term borrowings and Profitability
Variables
Short-term borrowings
Short-term borrowings2
Size
Growth
Leverage
Constant
Observations
Number of stock-code
Breusch-pagan/Cook-Weisberg test
Hansen Test
AR(1)
AR(2)

Equation (1)
2.724***
(0.962)
–2.63***
(1.036)
1.247***
(0.101)
0.037***
(0.005)
–2.634***
(0.210)
–15.445***
(1.840)
12,366
1,648
105.15***
43.78
–7.55
–1.60

Note: Return on equity is the dependent variable. Time dummies are incorporated in the model but
not reported. Breusch-pagan/Cook-Weisberg test calculates the heteroskedasticity. Hansen test measures the validity of instrumental variables via overidentifying restrictions. Standard errors are in the
parentheses. *p < 0.1, p** < 0.05, ***p < 0.01.
Table 4. Short-term borrowings and Profitability for firms having reduced and extended CCC period
Variables
Short-term borrowings
Short-term borrowings2
Short-term borrowings*CCC dummy
Short-term borrowings2*CCC dummy
Size
Growth
Leverage
Constant
Observations
Number of stock-code
Breusch-pagan/Cook-Weisberg test
Hansen Test
AR(1)
AR(2)

Equation (2)
4.045***
(1.198)
–4.483***
(1.446)
–1.733***
(0.649)
2.659***
(0.984)
1.265***
(0.100)
0.024***
(0.005)
–2.410***
(0.216)
18.661***
(0.381)
12,366
1,648
182.02***
32.13
–7.25
–1.79

Note: Return on equity is the dependent variable. Time dummies are incorporated in the model but
not reported. Breusch-pagan/Cook-Weisberg test calculates the heteroskedasticity. Hansen test measures the validity of instrumental variables via overidentifying restrictions. Standard errors are in the
parentheses. *p < 0.1, p** < 0.05, ***p < 0.01.
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However, the break-even point of the short-term borrowings and profit relation for the
firms having reduced CCC moves to 0.45 [–4.04/(2×(–4.48))]. It explains that firms carrying
a reduced CCC period must have 45% short-term borrowings in the total external financing. However, this value is less than 52%, a proportion of short-term borrowings in the full
sample as reflected in Figure 1.
Short‐term borrowings

48%

52%

FULL
SAMPLE

Long‐term borrowings

37%

63%

F I R M S WITH
EXTENDED
CCC

55%

45%
FIRMS WITH
REDUCED
CCC

Figure 1. Short-term borrowings and Profitability under the influence of CCC

As CCC has been criticized by various researchers based on its calculation methodology,
therefore, the current study divided the CCC into three components and evaluated the moderating role of each component in the short-term borrowings and profit relation.
3.4.1. Short-term borrowings and Profitability under the moderating role of Account
receivable days

Results in Table 5 confirm the existence of an inverted U-shaped relation in short-term borrowings and profit for firms having extended account receivable days. This relationship is
a combination of positive and negative trends, combined through a break-even point. The
break-even point, in this case, is 0.64 [–(3.69–1.5)/(2×(–3.73+2.03))] which explains that
external financing must have a combination of 64% and 36% for short- and long-term borrowings.
However, the break-even point of the short-term borrowings and profit relation for the
firms having reduced account receivable days moves to 0.50 [–3.69/(2×(–3.73))]. It explains
that firms having reduced account receivable days must have 50% short-term borrowings in
the total external financing. However, this value is less than 52%, the short-term borrowings
in the full sample as reflected in Figure 2.
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Table 5. Short-term borrowings and Profitability for firms having reduced and extended account receivable days
Variables

Equation (3)
3.690***
(1.101)
–3.739***
(1.184)
–1.501***
(0.520)
2.039***
(0.705)
1.265***
(0.889)
0.033***
(0.005)
–2.199***
(0.173)
–11.536***
(0.872)
12,366
1,648
333.21***
43.78
–7.93
–1.89

Short-term borrowings
Short-term borrowings2
Short-term borrowings*A/R days dummy
Short-term borrowings2*A/R days dummy
Size
Growth
Leverage
Constant
Observations
Number of stock-code
Breusch-pagan/Cook-Weisberg test
Hansen Test
AR(1)
AR(2)

Note: Return on equity is the dependent variable. Time dummies are incorporated in the model but
not reported. Breusch-pagan/Cook-Weisberg test calculates the heteroskedasticity. Hansen test measures the validity of instrumental variables via overidentifying restrictions. Standard errors are in the
parentheses. *p < 0.1, p** < 0.05, ***p < 0.01.
Short‐term borrowings

Long‐term borrowings

48%

51%

52%

49%

FULL
SAMPLE

FIRMS WITH
EXTENDED
A/R DAYS

36%

64%

FIRMS WITH
REDUCED
A/R DAYS

Figure 2. Short-term borrowings and Profitability under
the influence of A/R days
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3.4.2. Short-term borrowings and Profitability under the moderating role of Account
payable days

Results in Table 6 confirm the existence of a U-shaped relation in short-term borrowings and
profit for companies having reduced account payable days. This relationship is a combination of negative and positive trends, separated by a break-even point. The break-even point,
in this case, is 0.42 [–(–1.61/(2×1.93)] which explains that external financing must have a
combination of 42% and 58% for short- and long-term borrowings.
Table 6. Short-term borrowings and Profitability for firms carrying reduced and extended account
payable days
Variables
Short-term borrowings
Short-term borrowings2
Short-term borrowings*A/P Days dummy
Short-term borrowings2*A/P Days dummy
Size
Growth
Leverage
Constant
Observations
Number of stock-code
Breusch-pagan/Cook-Weisberg test
Hansen Test
AR(1)
AR(2)

Equation (4)
–1.608**
(0.784)
1.938**
(0.868)
1.055***
(0.365)
–1.404***
(0.507)
1.173***
(0.087)
0.029***
(0.005)
–1.686***
(0.131)
–10.265***
(0.869)
12,366
1,648
332.14***
84.35
–7.53
–2.29

Note: Return on equity is the dependent variable. Time dummies are incorporated in the model but
not reported. Breusch-pagan/Cook-Weisberg test calculates the heteroskedasticity. Hansen test measures the validity of instrumental variables via overidentifying restrictions. Standard errors are in the
parentheses. *p < 0.1, p** < 0.05, ***p < 0.01.

However, the break-even point of the short-term borrowings and profitability relationship for the firms having extended account payable days moves to 0.53 [–(–1.61+1.05)/
(2×(1.93–1.40))]. It explains that firms having extended account payable days must have
51% short-term borrowings in the total external financing. The graph in Figure 3 elaborates
on the relationship of short-term borrowings and profitability under the moderating role of
account payable days.
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Short‐term borrowings

48%

47%

52%

53%

FULL
SAMPLE

Long‐term borrowings

FIRMS WITH
EXTENDED
A/P DAYS

58%

42%
FIRMS WITH
REDUCED
A/P DAYS

Figure 3. Short-term borrowings and Profitability under the influence of A/P days

3.4.3. Short-term borrowings and Profitability under the moderating role of Inventory days

Results in Table 7 confirm the existence of an inverted U-shaped relation in short-term
borrowings and profit for firms having extended inventory days. This relationship is a
Table 7. Short-term borrowings and Profitability for firms carrying reduced and extended inventory
days
Variables
Short-term borrowings
Short-term borrowings2
Short-term borrowings*Inv. Days dummy
Short-term borrowings2*Inv. Days dummy
Size
Growth
Leverage
Constant
Observations
Number of stock-code
Breusch-pagan/Cook-Weisberg test
Hansen Test
AR(1)
AR(2)

Equation (5)
3.178***
(1.161)
–3.125***
(1.236)
–1.082***
(0.523)
1.436***
(0.700)
1.260***
(0.088)
0.032***
(0.005)
–2.181***
(0.175)
–11.449***
(0.868)
12,366
1,648
326***
48.36
–7.75
–1.70

Note: Return on equity is the dependent variable. Time dummies are incorporated in the model but not
presented. Breusch-pagan/Cook-Weisberg test calculates the heteroskedasticity. Hansen test measures
the validity of instrumental variables via overidentifying restrictions. Standard errors are in the parentheses. *p < 0.1, p** < 0.05, ***p < 0.01.
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combination of positive and negative trends, combined through a break-even point. The
break-even point, in this case, is 0.62 [–(3.18–1.08)/(2×(–3.13+1.44))] which explains that
external financing must have a combination of 62% and 38% for short- and long-term borrowings.
However, the break-even point of the short-term borrowings and profit relation, for the
firms having reduced inventory days, moves to 0.51 [–3.18/(2×(–3.13))]. It explains that
firms having reduced inventory days must have 51% short-term borrowings in total external
financing as reflected in Figure 4.
Short‐term borrowings

48%

47%

52%

53%

FULL
SAMPLE

Long‐term borrowings

FIRMS WITH
EXTENDED
INV. DAYS

58%

42%
FIRMS WITH
REDUCED
INV. DAYS

Figure 4. Short-term borrowings and Profitability
under the influence of inventory days

3.4.4. Robustness check

We used the fixed-effect estimator for the robustness of the GMM results. Table 8 shows the
detailed results of the fixed-effect model. All results are significant and robust to the GMM
results except for the firms with less and extended account payable days, which carry the negative and positive coefficients of WCF and WCF2 resulting in a U-shaped WCF-Profitability
relationship. The breakeven points of all firms except for the account payable days are also
aligned with the GMM results which confirm that firms with extended CCC, particularly
account receivable days and inventory days, use the less amount of short-term borrowings
to finance the working capital. In a nutshell, the estimates of the fixed-effect method are
consistent with the results produced by GMM, which implies that our findings are reliable.

4. Discussion
4.1. WCF and firm performance
The current study evaluates the WCF-Profitability relation for Chinese firms in the light of
working capital management and capital structure theories. China has a unique banking
system that is highly centralized and under the influence of the government; therefore, the
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Chines government persuades the banking sector to prefer the state-owned firms in granting the subsidized loans (Brandt & Li, 2003). The results in a Table 4 disclose that when the
proportion of WCF changes, the profitability of the firm also fluctuates. These results are
consistent with the theory of capital structure proposed by Modigliani and Miller (1958),
which states that financing options in the real-world influence the firm performance. The results are also consistent with previous studies (Baños-Caballero et al., 2016; Mahmood et al.,
2019; Panda & Nanda, 2018), which disclose the inverted U-shaped relation in WCF and firm
performance. Chinese banks are under the influence of the central government and thereTable 8. Short-term borrowings and Profitability relation estimation using the fixed-effect model for
firms under the moderating role of CCC and its components
Variables
Short-term borrowings
Short-term borrowings2

Equation
(1)

Equation
(2)

Equation
(3)

Equation
(4)

Equation
(5)

0.500***
(0.068)
–0.310***
(0.071)

0.467***
(0.078)
–0.284***
(0.088)
0.065*
(0.072)
0.055*
(0.100)

0.207***
(0.079)
–0.163*
(0.088)

–0.450***
(0.077)
–0.296***
(0.089)

0.483***
(0.079)
–0.294***
(0.089)

Short-term borrowings*CCC
dummy
Short-term borrowings2*CCC
dummy
Short-term borrowings*A/
CReceivable Days dummy
Short-term borrowings2*A/C
Receivable Days dummy
Short-term borrowings*A/C
Payable days dummy
Short-term borrowings2*A/C
Payable Days dummy
Short-term borrowings*Inv.
Days dummy
Short-term borrowings2*Inv.
Days dummy
Size
Growth
Leverage
Constant
Hausman Test
R2

–0.107**
(0.071)
0.084*
(0.099)
–0.119*
(0.068)
0.055*
(0.097)

–0.029***
(0.015)
0.025***
(0.001)
–0.151***
(0.036)
0.695**
(0.140)
375.02***
0.187

–0.030*
(0.015)
0.024***
(0.001)
–0.156***
(0.041)
0.710***
(0.141)

0.014
(0.014)
0.024***
(0.001)
–0.644***
(0.043)
–0.7456***
(0.137)

0.026*
(0.015)
0.024***
(0.001)
–0.147***
(0.040)
–0.670***
(0.141)

–0.009**
(0.072)
–0.016**
(0.0100)
–0.046*
(0.022)
0.024***
(0.001)
–0.154***
(0.040)
–2.448***
(0.162)

0.181

0.182

0.180

0.182

Note: Return on equity is the dependent variable. Hausman test measures the suitability of the fixed-effect model on the given data R2 measures the accuracy of the model. Standard errors are in the parentheses. *p < 0.1, p** < 0.05, ***p < 0.01.
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fore favor the government-owned firms in granting the loans. This polarized behavior of the
government-controlled banking system of China also plays no role in the WCF-Profitability
relation because the results are in line with similar studies conducted in India and Europe.
The initial positive relation between short-term borrowings and profit is due to the advantages linked with short-term borrowings, including favorable credit terms, lower interest,
avoiding agency cost, and expansion of positive prospects among all the stakeholders. However, as short-term borrowings increase, this relationship weakens due to the disadvantages
related to short-term borrowings. On a further rise in short-term borrowings, the positive
relationship eventually becomes zero at a particular stage, called break-even point. After
that, negative WCF-Profitability relation starts prevailing due to the disadvantages linked
with short-term borrowings. These disadvantages mainly include refinancing uncertainties
and high-interest rates. So, the break-even point is the position where profit is maximum,
and at this point, the proportion of short-term borrowings in total external financing best
suits the company.

4.2. Role of CCC in WCF and firm performance relationship
According to the theory of working capital management, firms having extended CCC prefer liquidity over profitability and therefore follow a conservative strategy in CCC. As per
results, the same theory also prevails in the financing of working capital for such firms.
Therefore, these firms have a dominant portion of long-term financing in working capital,
which is according to the conservative approach of working capital management theory. This
is the reason that short-term borrowings, for firms having extended CCC, moved to 63%
compared to the 52% i-e the short-term borrowings in the full sample. These results validate
Hypothesis 2a which states that firms that carry extended CCC maintain a small proportion
of short-term borrowings in external financing, compared to the full sample. The firms with
reduced CCC carry short-term borrowingsas45%, which is less than 52%, a proportion of
short-term borrowings in the full sample. These results support hypothesis 2b.

4.3. Role of account receivable days in WCF and firm performance relationship
According to the theory of working capital management, firms having extended account receivable days prefer liquidity over profitability and therefore follow a conservative strategy. As
per results, the same theory also prevails in the financing of working capital for such firms.
Therefore, these firms have a dominant portion of long-term financing in working capital,
which is according to the conservative approach of working capital management theory. This
is the reason that short-term borrowings for such firms move to 64% compared to the 52%
i-e the short-term borrowings in the full sample. These results validate Hypothesis 3a which
states that firms that carry extended account receivable days, maintain a large proportion of
short-term borrowings in external financing, compared to the full sample.
The firms with reduced account receivable days carry the breakeven point of 0.49, which
is less than 52%, a proportion of short-term borrowings in the full sample. It explains that
firms having reduced account receivable days maintain 49% short-term borrowings in the
total external financing. These results support Hypothesis 3b.
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4.4. Role of Account Payable Days in WCF and firm performance relationship
According to the theory of working capital management, firms having extended account
payable days prefer profitability over liquidity by following an aggressive strategy in account
payables. We expect the same strategy of working capital management theory in financing
the working capital of such firms. However, results reveal that these firms have a dominant
portion of long-term financing in working capital, which is according to the conservative
approach of working capital management theory. This is the reason that short-term borrowings for such firms move to 53% compared to the 52% i-e the short-term borrowings in the
full sample. These results validate hypothesis 4a which states that firms that carry extended
account payable days, maintain a small proportion of short-term borrowings in external
financing, compared to the full sample.
The firms with reduced account payable days carry the breakeven point of 0.42, which is
also less than 52%, a proportion of short-term borrowings in the full sample. It explains that
firms having reduced account payable days must have 42% short-term borrowings in the total
external financing. These results state that the theory of working capital management also
prevails in such firms, which follows a conservative strategy in financing the working capital.

4.5. Role of inventory days in WCF and firm performance relationship
The breakeven point for a firm with extended inventory days is 0.62, which is more than 0.52,
the break-even point of the entire sample. It means, these results validate our Hypothesis 5a,
which says that firms that maintain a high level of inventory need a large proportion of shortterm borrowings in external financing compared to the full sample.
According to the theory of working capital management, firms having extended inventory days prefer liquidity over profitability and therefore follow a conservative strategy. As
per results, the same theory also prevails in the financing of working capital for such firms.
Therefore, these firms have a dominant portion of long-term financing in working capital,
which is according to the conservative approach of working capital management theory. This
is the reason that short-term borrowings for such firms move to 62% compared to the 52%
i-e the short-term borrowings in the full sample. These results validate Hypothesis 5a which
states that firms that carry extended inventory days, maintain a large proportion of shortterm borrowings in external financing, compared to the full sample.
The firms with reduced inventory days carry the breakeven point of 0.51, which is less
than 0.52, a proportion of short-term borrowings in the full sample. It explains that firms
having reduced inventory days must have 50% short-term borrowings in total external financing. These results support Hypothesis 5b.

Conclusions
The current study examined the short-term borrowings and profitability relation in Chinese
companies under the influence of CCC and its components during the period 2000 to 2017.
This study used the two-step system GMM estimator, an advanced panel data technique that
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accounts for potential endogeneity and heteroskedasticity problems with greater strength. We
checked the robustness of results using the fixed-effect estimator.
The results confirm the existence of an inverted U-shaped relation in short-term borrowings and profit in the context of Chinese firms. The findings also validate the moderating role
of CCC and its components in this relationship. More specifically, the results elaborate that
firms with extended CCC period require less amount of short-term borrowings compared to
the full sample. The current study also conducted the disaggregate analysis for three components of extended CCC i-e extended account receivable days, reduced account payable days,
and extended inventory days. The results show similar outcomes for three components of
extended CCC, thus, confirming the robustness of our results.
This study provides valuable information belonging to the policymakers and managers
for achieving the optimum relationship in short-term borrowings and profit. Particularly,
the firms following a conservative strategy in CCC and its components should use the large
proportion of short-term borrowings in total external financing. Similarly, firms following an
aggressive strategy in CCC and its components should use a large proportion of short-term
borrowings in the total external financing to maximize the profit.
This study controls some firm-specific characteristics and also not incorporate macroeconomic elements like GDP growth, inflation, and monetary policy. Future studies may
consider these factors to evaluate their role in short-term borrowings and profit relation. The
current study also extracted the data from the manufacturing sector only. Revising the same
study in the non-manufacturing firms might reveal interesting differences. Furthermore, our
study is based on unbalanced data. So, the current results can be confirmed using the balanced data, which better suits the panel data analytical techniques.
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