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ACCOUNTING, CORPORATE GOVERNANCE & BUSINESS ETHICS | 
RESEARCH ARTICLE

Threshold effect of working capital management 
on firm profitability: evidence from Vietnam
Nguyen Thanh Hung1,3* and Thanh Su Dinh2

Abstract:  The purpose of this paper is to investigate the non-linear relationship 
between working capital management (WCM) and firm profitability (FP). As well 
as checking whether there is a financial leverage threshold in the decision on 
working capital, thereby assessing the change in the impact of working capital 
on corporate profits with a defined threshold. Through panel data of 405 enter-
prises listed on the Vietnam stock exchange in the period from 2010 to 2020, 
compiled by Thomson Reuters (2021), The study uses Hansen’s (1999) threshold 
estimate (fixed-effects panel threshold model) to determine the threshold and 
estimate the model’s parameters. Research results have been found: (i) there 
exists a non-linear relationship between working capital management and cor-
porate profitability; and (ii) at a certain percentage of the debt coefficient 
(Impact Threshold), the variables representing working capital management all 
have a negative impact on the profitability of the firm. In this relationship, there 
are different effects of the proxies of Working Capital Management before and 
after the threshold, and specifically, the impact values of these proxies are 
higher after the threshold. This implies that tighter working capital management 
depends on the profitability of the business. This is the first study to clarify the 
effect of working capital in terms of the capital structure of enterprises. At 
a certain leverage threshold, the business will decide to optimize the appropriate 
working capital management to improve profitability.
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1. Introduction
Working capital management is highly relevant to a firm’s success. There have been many studies 
to evaluate the effect of working capital on corporate profitability (Jose et al., 1996; H.-H. Shin & 
Soenen, 1998; Wang, 2000; Deloof, 2003; Lazaridis and Tryfonidis, 2006; Meyer and Ludtke, 2006; 
Garcia-Teruel & Martinez-Solano, 2007; Raheman and Nasr, 2007; Karadumen et al., 2010; Baños- 
Caballero et al., 2012; J. Enqvist et al., 2014). In addition to the relationship considered, the capital 
structure decision is crucial for any business organization. The decision is important because of the 
need to maximize returns to various organizational constituencies, and also because of the impact 
such a decision has on a firm’s ability to deal with its competitive environment. The capital 
structure of a firm is actually a mix of different securities. Generally, an enterprise may choose 
between many other capital structures. It can issue a large amount of debt or very little debt. It 
may organise leasing, use warrants, issue convertible bonds, sign forward contracts or exchange 
bonds. It can issue dozens of distinct securities in countless combinations. However, it attempts to 
find the particular combination that maximizes its overall corporate profit. The studies also show 
that financial leverage has an influence on firm profitability. This is also found in multiple existing 
studies (Mahmood et al., 2019; Fazzari & Petersen, 1993; Einarsson & Marquis, 2001; Hill et al., 
2010; J. Enqvist et al., 2014; De Almeida & Eid, 2014; Pakistan Interest Rate, 2016; Alam, 2015; 
Khan, 2015; Zaidi, 2015; Baos-Caballero et al., 2014; Khan, 2015). What is primarily reported is that, 
depending on the operating characteristics of the business with specific financial structures, the 
enterprise will decide the appropriate source of working capital to improve its profits.

However, the empirical evidence on the relationship between working capital and business 
performance is quite mixed. On the other hand, investments in working capital are believed to 
have a positive effect on a company’s bottom line as they support growth in sales and earnings 
(Aktas et al., 2015; Sonia et al., 2020). Sales are positively influenced by trade credit, improving 
relationships with customers while holding more inventory to protect the business from price 
fluctuations. Furthermore, the short-term debt used to finance working capital has a low interest 
rate and is unaffected by inflation risk (Mahmood et al., 2019). On the other hand, overinvestment 
in working capital requires financial viability and will incur additional costs and can create adverse 
effects and financial losses for shareholders (Aktas et al., 2015; Chen & Kieschnick, 2018). As 
a result, the rapidly increasing cost of working capital investments relative to the benefits of 
holding larger inventories or allowing the use of trade credit to customers will reduce a firm’s 
profitability.

Several studies have suggested that there is a non-linear relationship between working capital 
investment and firm profitability (Mahmood et al., 2019; Tsuruta, 2018; Anton et al. 2021; Aktas 
et al., 2015; Mun & Jang, 2015; Baños-Caballero et al., 2014). The non-linear relationship assumes 
that working capital investments have a positive effect on a firm’s profitability up to a certain point 
in time, known as the working capital optimum (or break point). Above optimal, working capital can 
be a negative determinant of firm performance. The positive and negative association with the 
break-even point in this relationship forms an inverted U-shape (Baños-Caballero et al. 2012, 
Anton & Elena Afloarei Nucu, 2021; Mahmood et al., 2019).

Previous research on the non-linear relationship between WCM and FP, such as Anton and Elena 
Afloarei Nucu (2021), Mahmood et al. (2019) and Baños-Caballero et al. (2012), only showed that 
there exists a quadratic nonlinear relationship between working capital and profitability. However, 
this approach has not clarified the effect of working capital in terms of the capital structure of 
enterprises. Specifically, at a certain leverage threshold, businesses will decide to optimize their 
appropriate working capital management to improve profits. Therefore, it is necessary to have 
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a very clear and comprehensive study on the non-linear relationship between WCM and FP (Knauer 
& Wöhrmann, 2013).

Working capital can be used to estimate the future short-term solvency of firms (Petersen, 
2009). A positive value of working capital means that current assets on the balance sheet are 
greater than amortized liabilities on the balance sheet, which can be partially financed over the 
long term. Conversely, negative working capital means that long-term assets are partially financed 
in the short term, which at first glance contradicts current funding rules. However, firms with 
competitive potential in a large market and fast turnover of goods can certainly have negative 
working capital. In this case, the company sells its goods faster than it has to pay the supplier’s bill 
(Ertl, 2004).

Working capital is an absolute number that is less relevant in the assessment between industry 
and business. For this reason, the concept of “cycle time” has been established in science and 
practice, measuring the length of time a company has to finance working capital. First, supplies are 
procured and stored (Meyer & Lüdtke, 2006). And this increases current assets and on the other 
hand leads to accounts payable. Depending on the agreed creditor objective, the goods are paid 
off after a period of time, for cash outflow. As a rule, the sale and finally the receipt of money from 
the customer through the sale of services takes place only later. As Figure 1 shows, the inventory 
to be procured will be financed from the time the customer pays to the time the supplier pays. This 
period is also known as the Net Trading Cycle (NTC).

Furthermore, according to Arnt Wöhrmann et al. (2012), working capital management, as measured 
by the key performance index NTC, working capital management intensity is higher when the net trade 
cycle is shorter. The results of the study clearly show that a shorter NTC and lower working capital 
investment go hand in hand with better corporate performance. Obviously, working capital manage-
ment is an important factor in controlling profitability. There is a negative relationship between NTC 
and ROE. In this view, however, the question that needs to be answered is whether one, some, or all of 
the three components (DSO, DPO, and DIO) of working capital are responsible for the positive impact of 
capital management. And whether there is a difference between these three components in terms of 
the profitability of the business. This will be considered empirically in our study.

Through the threshold model of Hansen (1999), this study was carried out to test whether there 
exists a threshold of financial leverage in the decision on working capital, thereby assessing the 

Business Cycle

Net Trade Cycle ( NTC)

Days Payables Outstanding (DPO) 

Days Sales Outstanding (DSO) 

Days Sales Inventory (DSI)

Procurement of 
Supplies

Payment of 
suppliers 

Sales Volume Payment of 
Customers

Figure 1. Net Trade Cycle 
(Source: Richards & J, 1980).
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change in the impact of working capital on corporate profits for this defined threshold. Together 
with panel data of 405 companies listed on the Ho Chi Minh City Stock Exchange and the Hanoi 
Stock Exchange in the 2010–2020 period, compiled by Thomson Reuters (2021), the study esti-
mates the models using separate WCM representative variables and, finally, the model with WCM 
including three component variables: DSO, DPO, and DIO. The results show that, firstly, there 
exists a non-linear relationship between working capital management and firm profitability. 
Second, at a certain ratio of debt coefficient, the variables representing working capital manage-
ment all have a negative impact on firm profitability. In this relationship, there is a different 
impact of the representative variables of Working Capital Management before and after the 
threshold, and specifically, the impact values of these representative variables are higher after 
the threshold. Finally, for control variables such as cash ratio, sales growth, and log of total assets, 
there is a positive impact on FP, but nevertheless, the financial asset variable has a negative 
impact on FP.

As such, our research makes new theoretical and practical contributions to the literature on the 
relationship between working capital management and corporate profitability. First, the study 
expands and complements the literature in this area by highlighting new evidence on the non- 
linear relationship between working capital management and firm performance in Vietnam. The 
results show that the relationship between working capital and profitability of the enterprise will have 
a breaking point at the threshold value of the debt ratio coefficient of the enterprise in the form of 
a binary transition function. The findings show that the debt ratio has a negative impact on the 
profitability of the business, and when this debt ratio reaches the threshold ratio (about 78.45%), the 
negative impact of the debt ratio on the profitability of the firms is higher than before the threshold. 
Second, at a certain debt structure (threshold), working capital that has a negative impact on profit-
ability will continue to increase. Finally, the study concludes with the main implication that working 
capital will improve profitability in the framework of an emerging economy like Vietnam.

The rest of this article is structured as follows. Section 2 will provide a review of relevant 
literature, whereas Section 3 describes the methodology and data used for the empirical evidence. 
Next, Section 4 presents the results of the study, and Section 5 concludes the paper.

2. Literature review
Working capital management is highly relevant to a firm’s success because of its impact on 
profitability and risk, and hence on its value (Smith, 1980). Fundamentally, there are three basic 
theories that highlight the relationship between debt and profitability, namely: the signalling 
theory, the agency cost theory, and the tax theory (Kebewar, 2012). According to the signaling 
theory, debt, in the presence of asymmetrical information, should be positively correlated with the 
profitability of the firm. According to the agency costs theory, there are two contradictory effects 

Figure 2. Analytical framework 
of the research. Source: As 
suggested by the Author.

Hung & Su Dinh, Cogent Business & Management (2022), 9: 2141090                                                                                                                               
https://doi.org/10.1080/23311975.2022.2141090

Page 4 of 24



of debt on the profitability of companies: firstly, it is positive in the case of agency costs of equity 
shareholders and managers; secondly, it is negative, resulting from the agency costs of debt 
between shareholders and lenders. Finally, the tax theory shows its complexity in the sense that 
the ratio of debt to profitability depends on the tax treatment of interest and income.

The literature reviews proposed different views to explain the relationship between working 
capital and firm profit. On the one hand, most of the previous studies find a positive relationship 
between WCM and FP, based on firms from developed economies like the US (Lyngstadaas, 2020), 
the UK (Goncalves et al., 2018), Finland (Almeida et al., 2014), or from developing economies like 
Uganda (Kabuye et al., 2019), Egypt (Moussa, 2018), Vietnam (Nguyen & Van Nguyen, 2018), 
Ghana (Amponsah-Kwatiah & Asiamah, 2020). Kabuye et al. (2019) analysed the impact of internal 
control systems and working capital management on the financial performance of 110 super-
markets in Uganda and found that working capital management is a significant predictor of 
financial performance. Moussa (2018) examines the impact of working capital management on 
the performance of 68 industrial firms from Egypt for the period of 2000–2010 and documents 
a positive relationship between working capital management (measured by the cash conversion 
cycle) and firm profitability. The author points out that stock markets in less developed economies 
do not realize the optimum efficiency of their WCM.

Nguyen and Van Nguyen (2018) analyse the relationship between working capital manage-
ment and corporate profitability and document a positive nexus between working capital 
management and the performance of Vietnamese listed firms over the period of 2008–2014. 
As reported by Amponsah-Kwatiah and Asiamah (2020), listed manufacturing firms in Ghana 
exhibit a positive relationship between different components of working capital and profitability. 
Moreover, Goncalves et al. (2018) confirm that WCM efficiency increases profitability in the 
example of UK unlisted companies between 2006 and 2014. In the US, effective working capital 
management is found to be associated with the higher financial performance of listed manu-
facturing firms, as reported by Lyngstadaas (2020). J. Enqvist et al. (2014) examine the impact 
of working capital management on firm profitability in different business cycles, using the 
example of Finland between 1990 and 2008, and highlight that firms can enhance their profit-
ability by improving working capital efficiency. This first point of view is explained by the fact 
that working capital offers firms the opportunity to grow by increasing sales and revenues. 
There are firms with large exposures to risk connected to small levels of inventory (Michalski, 
2016). Therefore, in the case of those firms, holding a low level of inventory leads to negative 
modifications in sales levels and weaker profits (Michalski, 2016).

Regarding the regulatory role of financial leverage, according to Asad Khan et al. (2018), through 
reducing the debt ratio (DR), the profitability of firms can also be increased. By increasing the 
Accounts Receivables Collection (RCP), Payable Payable Period (PPP), and reducing the Inventory 
Turnover (ITP) and Cash Cycle (CC), the management of the non-financial sector can increase 
profitability. The existence of an interaction between the debt ratio and working capital manage-
ment preferences undermines the strength of the direct relationship between working capital 
management and profitability (Asad Khan et al., 2018). Therefore, working capital management 
policies are heavily influenced by the introduction of financial leverage in the capital structure 
(Einarsson & Marquis, 2001; Fazzari & Petersen, 1993; Hill et al., 2010). As such, managers should 
review the regulatory role of leverage in working capital management (J. Enqvist et al., 2014).

3. Empirical evidence on the linear relationship between WCM and FP
Conflicting theories to explain the relationship between working capital and business performance 
have been proposed in the academic literature. Nguyen and Van Nguyen (2018) investigate the link 
between working capital management and corporate profitability, finding a favourable correlation 
between working capital management and the performance of Vietnamese publicly traded com-
panies from 2008 to 2014. According to Amponsah-Kwatiah and Asiamah (2020), listed manu-
facturing businesses in Ghana show a favourable link between several components of working 
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capital and profitability. Furthermore, utilizing the case of UK unlisted firms between 2006 and 
2014, Goncalves et al. (2018) indicate that WCM efficiency boosts profitability.

According to Lyngstadaas (2020), efficient working capital management is linked to superior 
financial performance of listed industrial businesses in the United States. J. Enqvist et al. (2014) 
look at the influence of working capital management on company profitability during several 
business cycles, using Finland as an example, between 1990 and 2008, and find that enhancing 
working capital efficiency can help businesses increase their profitability. This first viewpoint is 
supported by the fact that working capital allows businesses to expand through boosting sales and 
revenues. As a result, in the case of those businesses, having a low inventory level causes 
unfavorable changes in sales levels and lower earnings (Michalski, 2016).

WCM and firm profitability were investigated by Jose, Lancaster, and Stevens (1996). They used 
samples from 2,718 businesses between 1974 and 1993. According to the findings, the cash 
conversion cycle has a negative relationship with business profitability as measured by return on 
assets (ROA) and return on equity (ROE) (ROE). It also implies that shortening the cash conversion 
cycle (CCC) may assist a company in becoming more profitable. As a result, the manager may be 
able to increase the firm’s profitability by properly managing working capital. H.-H. Shin and 
Soenen (1998) look into the relationship between WCM and company profitability. The findings 
show a negative relationship between CCC and FP, implying that by lowering CCC to an appropriate 
minimum level, the firm’s management may produce valuable assets for its shareholders.

Studies in developed countries, such as Taiwan (Wang, 2002), Belgium (Deloof, 2003), Japan 
(Nobanee, Abdullatif, and AlHajja, 2011), Spain (Juan Garcia-Teruel & Martinez-Solano, 2013), 
Singapore (Mansoori & Muhammad, 2012), and the United Kingdom (Tauringana & Adjapong 
Afrifa, 2013), show a negative relationship between CCC and other parts of CCC on the firm’s 
profit. As a result, by effectively regulating working capital management, the firm’s profit may 
increase. Several studies in poor countries, such as Greece (Lazaridis & Trifonidis, 2006), Kenya 
(Mathuva, 2010), Brazil (Ching, Novazzi & Gerab, 2011), and Pakistan (Afeef, 2011), have found that 
WCM has a detrimental impact on business profitability. For this reason, company executives 
should optimize CCC, average receivables (AR), and inventory (INV) as required. Chang (2018) 
confirms that a conservative working capital management approach improves company perfor-
mance, based on a sample of 31,612 enterprises from 46 countries from 1994 to 2011.

Similarly, another line of study claims that WCM has a negative impact on profitability, utilizing 
samples from established economies (Dalci et al., 2019; Fernandez-Lopez et al., 2020; Ren et al., 
2019); the European Union (Akgun & Memis Karatas, 2020), or emerging countries (Akgun & Memis 
Karatas, 2020; Ben, 2019; Habib & Huang, 2016; Pham et al., 2020; Ukaegbu, 2014; Wang et al., 
2020; Yusoff et al., 2018). For a sample of Spanish manufacturing businesses from 2010 to 2016, 
Fernandez-Lopez et al. (2020) found a negative relationship between several components of 
working capital and firm performance. Dalci et al. (2019) used various methodologies to examine 
the relationship between cash conversion cycle and profitability for 285 German non-financial 
firms from 2006 to 2013. They discovered that shortening the cash conversion cycle has a positive 
effect on the profitability of small and medium sized firms, based on pooled ordinary least squares 
(OLS), fixed effects, random effects, and generalized moment model (GMM). For a sample of 
European Union-28 listed businesses during the 2008 financial crisis, Akgun and Karatas (2020) 
detected a negative connection between working capital and company performance. Ren et al. 
(2019) also discovered an inverse relationship between the cash conversion cycle and the profit-
ability of Chinese non-state-owned companies. According to Ben (2019), working capital manage-
ment has a negative influence on company value, profitability, and risk, for a sample of 497 
Vietnamese enterprises from 2007 to 2016. For Vietnamese steel firms, Pham et al. (2020) report 
the same negative connection.
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Yusoff et al. (2018) investigate the link between working capital management and company 
performance in Malaysia. The authors show that inventory conversion time, average collection 
time, and cash conversion cycle are all negatively correlated with profitability. Shrivastava et al. 
(2017) used both traditional panel analysis and Bayesian approaches to show that a prolonged 
cash conversion period has a negative impact on profitability in India. Using panel least squares 
estimate, panel fixed effect, and panel generalized technique of movement, Habib and Huang 
(2016) conclude that positive working capital hurts profitability while negative working capital 
helps profitability in the case of Pakistan. Wang et al. (2020) also found a negative relationship 
between WCM and the performance of non-financial listed businesses in Pakistan. Furthermore, 
from 2005 to 2009, Ukaegbu (2014) discovered that cash conversion cycles had a detrimental 
influence on company profitability, as measured by net operating profit, in a panel of manufactur-
ing firms in Egypt, Kenya, Nigeria, and South Africa. Businesses should strive for an ideal amount of 
working capital investment, according to the authors, in order to improve their overall 
performance.

4. Non-linear relationship between WCM and FP
Recently, a new point of view has emerged, focusing on the functional structure of working capital 
management and profitability. A few studies have found a concave relationship between the two 
measures, with the majority dissecting firms from developed economies (Mahmood et al., 2019; 
Tsuruta, 2018; Aktas et al., 2015; Baos-Caballero et al., 2014), followed by a sample of firms from 
emerging European countries (Bot et al., 2017) or firms from a specific industry (Mun & Jang, 
2015). For a sample of Chinese firms from 2000 to 2017, Mahmood et al. (2019) describe an 
inverted U-shaped working capital and profitability connection, using GMM as a fundamental 
technique. Using the same GMM approach, Laghari and Chengang (2019), using the same GMM 
approach, provide empirical evidence of an inverted U-shaped relationship between working 
capital and profitability of Chinese listed businesses. For a sample of Chinese firms from 2000 to 
2017, Mahmood et al. (2019) highlight an inverted U-shaped working capital management and 
profitability relationship, also by using the GMM technique. With the same GMM approach, Laghari 
and Chengang (2019) provide empirical evidence of an inverted U-shaped relationship between 
working capital and profitability of Chinese listed firms. For a sample of UK companies, Baos- 
Caballero et al. (2014) discover a non-linear relationship between working capital and company 
value, implying that there is an optimal amount of working capital that maximizes firm revenues.

The study of the relationship between WCM and FP for 1008 small and medium-sized businesses 
in Spain between 2002 and 2007 by Banos-Caballero, Garca-Teruel, and Martnez-Solano (2012) 
followed the same pattern. In order to evaluate the profit-risk exchange in various working capital 
methods, the author investigated the non-linear link between WCM and FB. The findings revealed 
that the company’s optimal working capital level is one that balances benefits and expenses while 
also optimizing the company’s value. The results of the investigation were analyzed, and it was 
determined that exceeding the optimum amount of working capital resulted in a loss of profit.

Banos-Caballero et al (2014) use the same technique to assess the company’s performance 
rather than the conventional accounting assessment. Research results show that there is an 
optimal level of exploitation equity that balances costs and benefits in WCM’s optimization of FB, 
demonstrating the non-linear relationship between WCM and FB. In a similar case, Banos- 
Caballero, Garcia-Teruel and Martinez-Solano (2012) expanded their investigations into the rela-
tionship between WCM and FP to 1008 small and medium-sized enterprises in Spain between 2002 
and 2007. This paper examined the non-linear relationship between WCM and FB to assess the 
trade-off between profit and risk in various working capital methods. The findings revealed that the 
optimal amount of working capital for the business to balance benefit and expense exists, there-
fore optimizing the firm’s worth. The research concluded that when working capital exceeds the 
optimal level, profit would be reduced.
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5. Effect of leverage on working capital management
Nadiri’s research gave credence to the idea of optimal working capital (1969). Since then, a number of 
researchers have presented their findings and proposed various financial indicators as well as the 
amount of working capital required for various types of businesses (Gupta, 1969; Gupta & Huefner, 
1972). However, the risk-reward trade-off will be critical in determining whether to pursue an 
aggressive or conservative working capital management strategy at any given time (Gardner, Mills, 
& Pope, 1986; Weinraub & Visscher, 1998). According to another statement, a large investment in 
working capital reduces supply costs, provides a hedge against price fluctuations, and minimizes the 
loss of sales from potential stockists (Blinder & Maccini, 1991; Corsten & Gruen, 2004; Fazzari & 
Petersen, 1993). On the other hand, investments in the short-term assets of the company can lead to 
lower agency values and costs (Khan, Bibi et al., 2016). Increasing investment in operating capital will 
result in additional financing, interest expense, bankruptcy, and opportunity costs (Kieschnick et al., 
2013). The associated benefits and costs of higher working capital present a classic case of the non- 
linear relationship between firm performance and the level of working capital. Over-investment in 
working capital will almost certainly result in the depreciation of the firm’s value, and vice versa.

Early studies like Fazzari and Petersen (1993) have highlighted the importance of financial leverage 
and supported the fact that the financial constraints of the firms will indicate their ultimate invest-
ment in working capital. Similarly, Einarsson and Marquis (2001) argue that one of the major factors 
associated with the relationship between a firm’s profitability and working capital management 
policy is the financial leverage of the firm. Specifically, Hill et al. (2010) recommend that investment 
in working capital is highly sensitive to access to capital markets. In particular, firms’ high depen-
dence on external finances makes them more prone to shifting economic conditions and their 
working capital management policy (J. Enqvist et al., 2014). The efficient management of operating 
capital by firms can significantly reduce their dependence on external finance, which will result in 
a reduction of financing costs (De Almeida & Eid, 2014), especially in high-cost developing countries 
like Pakistan (Pakistan Interest Rate, 2016; Alam, 2015; Khan, 2015; Zaidi, 2015).

Although the investment in operating capital will result, in higher sales and early payment by 
offering customer discounts and hence increase the firm value, the optimal level of working capital 
will increase interest expense and credit risk, which will negatively affect the firm’s value (Baños- 
Caballero et al., 2014). Due to capital market imperfection, the banking sector is the primary source 
of finance for the industry, and those advances are characterized by the unique set of require-
ments and covenants (Khan, 2015). Thus, to understand how the financial leverage of companies 
affects the relationship between working capital management policy and profitabilits, hypotheses 
have been developed using additional financial leverage as a moderating variable.

From the above reviews, it shows that there are many studies on the relationship between WCM 
and FP, with various types of research data samples, research models, and research methods. 
These studies have not evaluated the non-linear relationship between WCM and FP, according to 
the approach on clarifying the influence of working capital in the context of capital structure of 
enterprises. Specifically, with a certain leverage threshold, the enterprise will decide to optimize 
the appropriate working capital management to improve profits. Therefore, this study is carried out 
to test whether there exists a threshold of financial leverage in the decision on working capital, 
thereby assessing the change in the impact of working capital on corporate profits with the 
threshold established to determine this, based on the threshold model of Hansen (1999) with 
the form of a binary transition function.

6. Data and methodology
On the basis of previous studies (Deloof, 2003; Erik Rehn, 2012; Knauer & Wöhrmann, 2013; Asad 
Khan et al., 2018; Nguyen and Dang, 2020; Anton and Afloarei Nucu, 2021), the study proposes the 
following analytical framework (Figure 2):
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6.1. Research data
Data for the research is aggregated, including 405 companies listed on the Ho Chi Minh City Stock 
Exchange and the Hanoi Stock Exchange in the 2010–2020 period, compiled by Thomson Reuters 
(2021) with 4,455 observations.

6.2. Methodology
Threshold models are widely used in economic and financial analysis. The threshold model allows 
for describing non-linear characteristics in the relationship between variables. According to Hansen 
(1999), a panel threshold regression (PTR) model is defined as follows:

yit ¼ μi þ β=1xitI qit�γð Þ þ β=2xitI qit>γð Þ þ eit (1) 

in which:

● yit is the dependent variable
● μi are fixed effects.
● qit is the threshold determining variable
● xit is vector k explanatory variables
● I :ð Þ is an indicator function.
● γ is a threshold parameter

Equation (1) can be rewritten as:

yit ¼ μi þ β=0xit þ β=3xith qit; λð Þ þ eit (2) 

in which h qit; γð Þ ¼ I qit�γð Þ is a binary transition function (Figure 3).

Equation (2) can be rewritten explicitly as follows:

yit ¼ f
μi þ β=0 þ β=3

� �
xit þ eit if qit � γ

μi þ β=3xit þ eit if qit>γ
(3) 

Figure 3. Transition function 
h qit ; γð Þ with γ = 0.
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7. Threshold effect test
Once a potential threshold value has been determined, it is important to check whether the 
threshold effect is statistically significant. Hansen (1999) proved that yit ¼

f
μi þ β=0 þ β=3

� �
xit þ eit if qit � γ

μi þ β=3xit þ eit if qit>γ 
is a statistically robust estimate of γ, and argues that the 

best way to test γ ¼ γ0 is to determine the confidence interval, using the method (no-rejection 
region) the reasonable ratio test (Likelihood Ratio, LR).

Specifically, the threshold effect test (or the test for the existence of a threshold value) is 
equivalent to testing whether the coefficients β1 and β2 are the same in the groups. The hypoth-
eses can be put forward as follows:

Hypothesis H0 or linear hypothesis β1 ¼ β2: there is no threshold effect in the model; and 
hypothesis H1: β1�β2: there exists a threshold effect in the model.

Under the heteroscedasticity-robust assumption, the likelihood ratio statistic is calculated as 
follows:

LR γð Þ ¼
Sn γð Þ � Sn γ̂ð Þ

σ̂2 (4) 

in which, σ̂2 is variance estimated; Sn γð Þ and Sn γ̂ð Þ are the residual sum of squares, respectively, 
according to hypothesis H0: β1 ¼ β2 and conjecture β1�β2.

7.1. Research models
From the review work of Knauer and Wöhrmann (2013), it has been shown that there are many 
different proxies used to evaluate the impact of WCM on corporate profits, but most of the results 
show a negative effect of WCM indicators on profit. Knauer and Wöhrmann (2013) also show three 
existing problems with the models: (i) separate use of WCM proxies; (ii) failure to take into account 
the nonlinearity of WCM and profitability; and (iii) little attention paid to causal inference in the 
relationship considered (Table 2).

The study has resolved the issue of non-linearity in research by means of threshold models 
based on the development of Knauer and Wöhrmann’s (2003) research model on the nonlinear 
link between WCM and profit. The non-linearity of WCM on the return on the threshold value of 
leveraged debt has the form:

ROEit ¼ μi þ δXit þ β1NTCitI DEBTRit � γ1ð Þ þ β2NTCitI DEBTRit>γ1ð Þ þ eit (Model1) 

in which:

● Parameters µi and eit are the error components of the model.
● ROE: Return on Equity is a variable that represents corporate profits.
● DEBTR is the Debt ratio that is both a threshold determining variable (gamma, γ) and a variable with 

coefficients varying with the threshold.
● X includes control variables with coefficients that do not change with threshold value, including 

CASHR (Cash ratio), SALESGR (Sales growth), FIXSS (Finance assets ratio), and SIZE (Firm size).
● NTC is a composite index representing WCM. This is a variable whose coefficient varies with the 

threshold value.

In addition, the study develops four more specific assessment models to assess the importance of 
each component of WCM:
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ROEit ¼ μi þ δXit þ β1DSOitI DEBTRit � γ2ð Þ þ β2DSOitI DEBTRit>γ2ð Þ þ eit (Model2)  

ROEit ¼ μi þ δXit þ β1DPOitI DEBTRit � γ3ð Þ þ β2DPOitI DEBTRit>γ3ð Þ þ eit (Model3)  

ROEit ¼ μi þ δXit þ β1DIOitI DEBTRit � γ4ð Þ þ β2DIOitI DEBTRit>γ4ð Þ þ eit (Model4)  

ROEit ¼ μi þ δXit þ β1WCMitI DEBTRit � γ5ð Þ þ β2WCMitI DEBTRit>γ5ð Þ þ eit (Model5) 

(In Model 5, the WCM variable consists of three component variables: DSO, DPO, and DIO).

And, one by one, the models from (1) to (5) are estimated and tested using the following 
procedure (Figure 4):

The study uses Hansen’s (1999) threshold estimation (fixed effect panel threshold model) to 
determine thresholds and estimate model parameters. Threshold models are estimated using the 
xthreg command in Stata 16 with the following options:

● qx(DEBTR) declares the variable DEBTR as the variable that determines the threshold,

● rx() declares variables whose coefficients change in the threshold regime (threshold regime), including 
DEBTR, DSO, DPO, DIO, and NTC.

● bs(300) declares the number of replicates as 300 to calculate statistical values.

8. Research results
In the threshold estimate of Hansen (1999), it is required that the panel be strongly balanced for 
the xthreg command. Therefore, for firms with insufficient year-to-year observation in the thresh-
old estimate of Hansen (1999), it is required that the panel be strongly balanced for the xthreg 
command. Therefore, firms with insufficient year-to-year observations or missing data should be 

Step 2:  
Check for non-linearity 

Threshold effect test 
- H0: β1 = β2

- H1: β1 ≠ β2

Step 3:  
Determine the number of 

thresholds 

Multi-threshold effect test 

If β1 ≠ β2

Step 1:  
Test for stationarity 

Using Breitung's test 

for balance sheet data 

Step 4:  
Estimate the model  

- Bootstrap Procedure 

- Fixed effect panel threshold model 

Figure 4. Hansen’s (1999) 
threshold model estimation 
process. Source: Description of 
the author’s research process.
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removed from the sample. To some extent, this limits the expansion of the data sample to only 
405 companies with full index data for the 10 years from 2010 to 2020, as shown in Table 3.

The able 3 gives the descriptive statistics of the collected variables. The total number of 
observations sums up to n = 4,455. The average net return on equity (the average ROE of the 
companies during the survey period was 12.42%, along with an average leverage of 51.82% of 

Table 1. Synthesized description of variables in the model
Variable Type Calculation Name Usage/Defines
ROE Dependent variable *100% Return On Equity, % It measures how 

much profit a firm 
generates from the 
funds which 
shareholders have 
invested

DSO Independent 
variable

*365 Days sales 
outstanding (days)

Days credit given to 
customers

DPO Independent 
variable

*365 Days purchase 
outstanding (days)

Days credit given by 
suppliers

DIO Independent 
variable

*365 Days inventory 
outstanding (days)

Inventory turnover 
time in days 
defined as cost of 
goods sold

NTC Independent 
variable

*365 Net Trade Cycle 
(days)

How many days 
worth of sales the 
company has to 
finance

DEBTR Control variable *100% Debt ratio, % Measured as total 
debt divided by 
total assets. It is 
estimated value 
and leverage

CASHR Control variable *100% Cash ratio, % Measured as cash 
and short-term 
investment by 
divided total assets

FIXSS Control variable Financial Asset
Total Assets Reported � 100% Financial Asset 

ratio,%
The control variable 
that will be used is 
the Financial Asset 
ratio and is 
calculated by 
dividing financial 
assets by total 
assets.

SALESGR Control variable (-1) *100% Sales growth, % This control variable 
is calculated by 
this year’s sales 
minus 
previous year’s 
sales divided by 
previous year’s 
sales. In 
a company’s 
context, sales 
growth is regarded 
as one of the most 
essential factor.

SIZE Control variable ln(Total Assets 
Reported)

Firm size The size of the firm 
(SIZE), measured as 
the logarithm of 
total assets;

Source: Author’s compilation from Thomson Reuters (2021). 
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total debt to total assets. The average revenue growth rate is relatively high, with an increase of 
nearly 50% over the entire period. Additionally, the average values of the variables “Days sales 
outstanding,” “Days purchase outstanding,” “Days inventory outstanding,” and “Net Trade Cycle” 
are 129.83, 63.83, 195.42, and 270.28 days, respectively.

The correlation coefficient between the variables in the research models is shown in Table 4. In 
particular, the correlation coefficient between ROE and DSO and DPO is higher than that of DIO, so 
the impact is overwhelming between the variables DSO, DPO, and DIO, which may happen. Table 4 
also shows that NTC is highly correlated with DIO. Nonetheless, these two variables appear in two 
separate models in equations (3) and (4), so they have no bearing on the multicollinearity problem 
with the models in question.

In the study, the variables need to ensure stationary before the model is estimated. The Breitung 
test is used to test the stationarity of balanced panel data series. The Breitung test allows 
considering the cross-sectional correlation of the error terms, as well as the heterogeneous 
variance in the test equation (Breitung and Das, 2005). The results show that, except for the 
variable SIZE, all series are stationary at the original order (at 1% statistical significance level; 
Table 5).

8.1. The effect of NTC on FP
There exists a non-linear effect of NTC on ROE at the threshold DEBT value of 78.45% (Table 6). The 
NTC has been created as a supplementary technique, as a proxy for the management of working 
capital (e.g., Meyer and Lüdtke, 2006; H.-H. Shin & Soenen, 1998). Unlike the CCC, the sales of all 
three components are utilized for computing the NTC as the denominator. Although this technique 
has lower precision, its clear advantage is that it applies to companies that utilize full cost 
accounting as well. When complete cost accounting of the products sold is utilized, it is impossible 
to calculate DSI or DPO in the way stated in Table 1. The NTC avoids this difficulty instead.

From the results of Table 6, corresponding to the debt ratio of 78.45%, the negative impact of 
the DEBTR and NTC on ROE tends to increase between before and after the threshold (Before: 
−0.0539, After: −0.0700; Before: −0.0018, After: −0.0051) with high statistical significance. Thus, 
with a shorter NTC, lower working capital goes hand in hand with better corporate performance. 
As such, working capital management is an important factor in controlling profitability. In 

Table 3. Summary of statistics
Variables Obs Mean Std. Dev. Min Max
Return On 
Equity

4,455 12.42 12.51 −31.19 52.42

Days sales 
outstanding

4,455 129.49 196.83 3.53 1407.05

Days purchase 
outstanding

4,455 63.83 91.4 1.59 663.98

Days inventory 
outstanding

4,455 195.42 475.67 0.53 3589.19

Net Trade Cycle 4,455 270.28 610.02 −34.71 4640.36

Debt ratio 4,455 51.82 21.81 5.01 91.95

Cash ratio 4,455 14.22 14.81 0.13 69.73

Sales growth 4,455 14.17 49.63 −69.84 322.48

Financial Asset 4,455 21.41 16.59 0.53 75.85

Log of Total 
Asset

4,455 27.18 1.53 23.79 31.2

Source: Calculations from financial statements of companies from Thomson Reuters (2021) 
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addition, the net trade cycle is also a very important metric as it can add value to shareholders if 
managed properly (Arnt Wöhrmann et al., 2012). By shortening the net trade cycle, the present 
value of net cash flows will be higher, creating value for homeowners (H. Shin & Soenen, 2000). 
The shortening of the net trade cycle also contributes to working capital management as it 
reduces the need for external financing and lowers borrowing costs, improving the financial 
performance of the company. The highlight of this result is that, depending on the debt ratio of 
each enterprise, there will be different negative effects from the NTC and the debt ratio in the 
period before and after the threshold. Since then, firms have adopted appropriate policies for NTC 
and debt ratios.

However, this aggregate view leaves the question unanswered as to whether one, several, or all 
three working capital components are responsible for the positive effect on profitability and 
whether there are differences between these three components during and after the crisis. This 
will be examined in more detail in the next step.

Table 5. Testing for stationarity of series
Variable Statistic p-value
ROE −6.030 0.00

DSO −6.295 0.00

DPO −6.657 0.00

DIO −3.336 0.00

NTC −5.563 0.00

DEBTR −4.185 0.00

CASHR −7.588 0.00

SALESGR −8.911 0.00

FIXSS −6.126 0.00

SIZE 0.356 0.64

Source: Calculations from financial statements of companies from Thomson Reuters (2021) 

Table 6. Threshold effect of NTC on ROE
Dependent variable: ROE (1) 

NTC
Cash ratio 0.1641***

Sales growth 0.0492***

Financial Asset −0.0408*

Log of Total Asset 0.8472**

Debt ratio

Before −0.0539***

After −0.0700***

Net Trade Cycle

Before −0.0018***

After −0.0051***

Constant −9.2254

Gamma, γ 78.45***

Source: Calculations from financial statements of companies from Thomson Reuters (2021); 
Legend: * p < .1; ** p < .05; *** p < .01 
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8.2. The Effect component variables of WCM on FP
The results of the threshold estimation of Models (2), (3), (4), and (5) are summarized in Table 7 
below. Accordingly, there are different effects of WCM variables in the period before and after the 
threshold value of DEBTR (except for model 4, where there is no threshold value). The results of the 
threshold effect test through the Bootstrap technique show that, except for the DIO model, which 
has no threshold effect, the remaining three models all have the threshold effect in the relation-
ship under consideration (i.e. at a 5% statistical significance level). In addition, in these models, the 
results of determining the maximum number of thresholds indicate that only one threshold effect 
exists.

For Models (2), (3), and (5), there is a non-linear relationship between debt coefficient and ROE, 
with threshold values (gamma, γ) of 78.45%, 78.45%, and 78.21%, respectively. At these threshold 
values, DEBTR has a negative impact on ROE. These negative impact values change in an increas-
ing direction in the periods before and after the threshold (Before: −0.0619, After:-0.0651; Before:- 
0.0450, After:-0.0617; Before:-0.0432, After:-1.0651). The results of this study are consistent with 
previous studies such as Anton and Nucu (2020), Bana Abuzayed (2012), and DEBTR, which found 
a negative impact on the profitability of the business. Despite the difference between this study 
and previous studies, DEBTR’s negative impact on ROE tends to increase over the period before and 
after the threshold. A negative value before the threshold is greater than a negative value after the 
threshold. This is also explained in a similar way for the DSO and DPO variables in Model 2 and 
Model 3. And this is a novel finding in the study: debt ratio is both a threshold-determining variable 
(gamma, γ) and a variable with a coefficient that varies with the threshold. And the variation of 
variables in the models is shown in Figure 5.

Table 7. Threshold effects of WCM’s components on ROE
Model 
Dependent 
variable: ROE

(2) 
DSO

(3) 
DPO

(4) 
DIO

(5) 
DSO+DPO+DIO

Cash ratio 0.1573*** 0.1702*** 0.1689*** 0.1587***

Sales growth 0.0459*** 0.0499*** 0.0511*** 0.0469***

Financial Asset −0.0422* −0.0419* −0.0406* −0.0432*

Log of Total Asset 1.0634*** 0.8085** 0.7498** 1.0651***

Debt ratio

Before −0.0619*** −0.0450** −0.0499*** −0.0657***

After −0.0651*** −0.0617*** −0.0805*** −0.0661***

Days sales 
outstanding

Before −0.0080*** −0.0086***

After −0.0213*** −0.0258***

Days purchase 
outstanding

Before −0.0079*** 0.0009

After −0.0190*** −0.0068

Days inventory 
outstanding

Before −0.0010* 0.0006

After −0.0018* 0.0052***

Constant −13.9618 −8.6625 −7.1028 −13.9248

Gamma, γ 78.45*** 78.45*** 77.53 78.21***

Source: Calculations from financial statements of companies from Thomson Reuters (2021); 
Legend: * p < .1; ** p < .05; *** p < .01 
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In models (2), (3), and (5), corresponding threshold values (Gamma, γ) of 78.45%, 78.45%, and 
78.21% are also shown in Table 7. The results show that all the component variables of WCM (DSO, 
DPO, and DIO) have a negative impact and have a higher post-threshold impact value on ROE. It 
means that the tighter the profitability of the working capital management company, the higher the 
profitability of the working capital management company. The results are generally consistent with 
previous studies such as Ali Ihsan Akgun et al. (2020) and Meyer and Lüdtke (2006). Net trading cycle 
is also a very important metric as it can add value to shareholders if managed properly. By shortening 
the net trade cycle, the present value of net cash flows will be higher, thus creating value for owners 
(H. Shin & Soenen, 2000). The shortening of the net trade cycle also contributes to working capital 
management as it reduces the need for external financing and lowers borrowing costs, improving the 
financial performance of the company. However, the results of this study are in contrast to those of 
Aton (2021) at an early stage. In fact, the research results of Anton (2020) show that NTC has 
a positive impact on corporate profitability and, related to this positive effect, to some extent, it will 
have a negative impact. The relationship is an inverted U-shape.

With the general model (Model 5), the variables debt ratio, DSO, and DPO all have a negative 
impact on firm profitability, and the impact of DSO is significantly more potent than that of the 
DPO. The DSO has a significant negative correlation with profitability. This means that by reducing 
the amount of day credit granted to customers, a company can increase its profitability. And we 
can see the effect of DIO on profitability. It is very interesting to note that current inventory levels 
appear to have a significant positive effect on business profitability. This might be attributed to the 
fact that the sample consists of several different industries, and several of those industries do not 
invest heavily in inventory, which indicates that stockpiling inventory will typically increase 
a company’s profitability. This finding contradicts several previous studies, including Deloof 
(2003), Garcia-Teruel and Martinez-Solano (2007), and Julius Enqvist et al. (2014). But it is coherent 
with those of others, like Lazaridis and Tryfonidis (2006) and Bana Abuzayed (2012).

Finally, the estimated results for control variables in all models show that cash ratio, sales 
growth, and log of total assets have a positive influence on the profitability of the business. Sales 

Figure 5. Confidence interval 
construction for the first 
threshold value, Source: Stata 
program.

Notes:____: LR (gamma) 
Statistics——: 95% Critical 
Value
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growth can be an indicator of a company’s commercial viability, and the cash ratio is an essential 
factor that enables companies to achieve better profitability, as the ratio’s Positive sign effects are 
strongly influenced (Bot et al., 2017; Garcia-Teruel & Martinez-Solano, 2007). Firm size measures 
a company’s transparency, availability, and credibility (Tsuruta, 2018). Due to the imbalance of 
information between lenders and borrowers, financial constraints can lead to financial constraints 
for small businesses. As the banking sector makes up the bulk of the financial system in Vietnam, it 
can be difficult for businesses to have enough cash to invest in working capital. Therefore, firm size 
is predicted to be a positive predictor of profitability. According to Garcia-Teruel and Martinez- 
Solano (2007) for SMEs in Anton and Elena Afloarei Nucu (2021) for Polish listed enterprises, the 
positive SIZE sign indicates that large size seems to promote profitable production. In addition, 
Simon et al. (2017b) identify a negative and significant relationship between a firm’s size and ROE, 
while Sharma and Kumar (2011) suggest that firm size is positively related to profitability. Pervan 
et al. (2012) show that firm size has a positive and significant effect on firm profitability. Regarding 
control variables, Lyngstadaas and Berg (2016) found that SIZE and CR are significantly and 
positively related to business performance. In addition to the statements about the positive impact 
of firm size on ROE, research by Ali Ihsan Akgun (2020) shows that firm size (SIZE) has a significant 
and negative impact on business performance, such as ROE at 10% for performers. In particular, 
variable financial assets have an adverse effect on a company’s profitability. According to the 
Capital Structure Order Theory (Aktas et al., 2015; J. Enqvist et al., 2014), firm profitability is 
negatively correlated with debt. In terms of Pecking Order Theory, firms prioritize different sources 
of funding, from internal funding to equity, based on the cost of the resources.

Thus, from the theoretical review, it is shown that previous empirical studies only stopped the 
linear relationship between WCM on FP. Our research results have strong evidence for the exis-
tence of a non-linear relationship between WCM and FP. Empirical evidence also shows that for 
a given firm’s debt ratio, the aggregate or individual variables representing WCM will have different 
effects on FP at this defined threshold. The same holds true for the effect of the debt ratio on FP. 
And this is also a new point in our research results.

9. Conclusion
In this research, we provide a new novel approach for the working capital- profitability relationship 
with a data sample of 4455 observations, synthesized from 405 companies listed on the Ho Chi 
Minh City Stock Exchange and the Hanoi Stock Exchange during the period 2010–2020, compiled 
by Thomson Reuters (2021).

The study has systematized the theoretical overview and proposed research models for the non- 
linear relationship between WCM and FP comprehensively.Through the threshold model of Hansen 
(1999), together with a rigorous research process, the research results with strong evidence for this 
relationship are as follows: There exists a non-linear relationship between WCM and FP; and at the 
same time, there exists a nonlinear effect of DEBTR on ROE, with a coefficient. The negative effect of 
DEBTR on ROE before and after the threshold is different from a small value. All of the component 
variables of WCM have a negative effect on ROE. That is, the tighter the working capital management 
firm profit, the higher the working capital management firm profit. As far as the level of impact is 
concerned, all the variables have a much larger impact after the threshold than before.

In terms of magnitude, the impact of the composite index (NTC) on profitability is smaller than 
that of the individual WCMs. In the general model, the impact of the DSO is significantly stronger 
than that of the DPO. The study’s highlight is that Debtr is both a threshold-determining variable 
(gamma, γ) and a variable with coefficients that vary with the threshold. There are different 
negative effects from WCM and DEBTR in the pre-threshold period and post-threshold period. 
Depending on the debt ratio of the firm, the firm has policies that are in accordance with the 
WCM and the debt ratio.
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Regarding the contribution of the research, this study offers both theoretical and practical implications. 
For researchers, our results suggest that the threshold model with a binary transition function should be 
tested for any sample of firms. Regarding the practical implications for Vietnamese companies, specifi-
cally, with a certain threshold of leverage (debt ratio), enterprises will decide to optimize their appropriate 
working capital management to improve profits for their own careers. For this to take effect, it is 
necessary to: (i) reduce the debt ratio of the enterprise through capital sources other than debt instru-
ments; and (ii) have a tighter (lower) working capital management policy such as on NTC, DSO, and DPO. 
Importantly, the more efficient the working capital management, the more profitable the firm’s opera-
tion will be, especially for firms whose debt ratio exceeds the threshold.

Besides the practical contributions of this research, its limitations are certainly unavoidable. First, the 
empirical findings are limited to listed firms from an emerging country (Vietnam). Furthermore, from an 
endogenous point of view, most corporate-level financial variables are defined in a network of relation-
ships. Future research that expands the sample of countries and controls for macroeconomic factors and 
endogenous issues could provide valuable contributions to the field as well as open new research 
directions on the relationship between WCM and firm profits. For example, causal analysis may be 
required to consider this relationship, specifically whether WCM affects ROE or vice versa, or whether it 
acts in both directions, as suggested by Knauer and Wöhrmann (2013).
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