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A B S T R A C T 

Objective: This article empirically investigates the role played by financial development in determining the 

relationship between working capital financing and firms’ profitability. 

Research Design & Methods: Employing data of publicly listed manufacturing firms in five ASEAN countries 

– namely Indonesia, Malaysia, Philippines, Singapore, and Thailand – spanning 2009-2018, resulted in 6183 

firm-years observations. This study conducts an analysis using the two-steps generalized method of mo-

ments (GMM) estimator. 

Findings: The inverted U-shape effect of working capital financing on firm profitability is confirmed. Moreover, 

new evidence appeared that firms which operate in more financially developed regions have the opportunity 

to utilise a greater percentage of short-term debt without destroying their profitability. 

Implications & Recommendations: Corporate managers should avoid using excessive short-term debt to fi-

nance their working capital requirement as the risk of refinancing and interest outweigh its benefit. Sec-

ondly, given the significant role played by financial development, policy makers should give priority to fi-

nancial reforms and development to ensure firms have access to finance and hence foster their growth for 

the benefit of the economy. 

Contribution & Value Added: This article contributes to the existing literature in two ways. Firstly, this is the 

first study to analyse the role of financial development on working capital financing and profitability relation-

ship. Secondly, the study extends the insight of this research area onto a large emerging region that has never 

been studied before: the ASEAN region. 
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INTRODUCTION 

Working capital management is essential to firms’ decision-making. Working capital policies are nec-

essary for the firm as they have direct effects on day-to-day activities, which in turn affect company 

performance. Corporate finance literature argues that managing working capital focuses on two as-

pects, namely investment and financing decisions. So far, there have been numerous empirical studies 

examining the effect of working capital investment on firm performance (e.g. Shin & Soenen, 1998; 

Deloof, 2003; Kieschnick et al., 2013; Aktas et al., 2015; Baños-Caballero et al., 2014; Charitou et al., 

2012; Setianto & Pratiwi, 2019). However, studies on the financing of working capital are very limited; 

so far, three empirical studies have examined the impact of financing policy of working capital require-

ments on performance (Baños-Caballero et al., 2016; Altaf & Ahmad, 2019; Pandan & Nanda, 2018). 

To finance their working capital, firms have two alternatives, namely internal financing sources 

using free cash flow or external funding sources using debt or equity. Theoretically, financial managers 
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may adopt conservative or aggressive financing strategies, with each of these strategies having specific 

costs and benefits. Thus, managers must find an optimal combination between short-term and long-

term sources when financing their working capital requirements and maximizing firm performance.  

Few empirical studies identify the impact of working capital financing (WCF) on company perfor-

mance. Baños-Caballero et al. (2016) are the first to examine the case of Spanish firms. They found 

that working capital financing strategies have an inverted U-shaped effect on performance. Studies 

conducted in India by Altaf and Ahmad (2019) and Pandan and Nanda (2018) have revealed a U-shaped 

relationship, which indicates that both conservative and aggressive financing strategy will have a pos-

itive effect on firm profitability. So far, there are only three studies that have examined the relationship 

of working capital financing and company performance, thus encouraging this study to expand re-

search in this field to the context of manufacturing companies in the ASEAN region. 

The main objective of this study is to examine the role of financial development on the relationship 

between working capital financing and profitability in ASEAN countries. This article attempts to con-

tribute to this line of enquiry in several novel ways. Firstly, complementing the previous studies in 

working capital financing, we analyse the role played by financial development, a factor that has not 

been examined previously. Cross-country studies conducted by Rajan and Zingales (1995) and Booth 

et al. (2001) suggest that financial development is a primary factor that affect firms’ financing deci-

sions. It means that financial development could possibly become a factor that determines the rela-

tionship between working capital financing and firm performance. The level of financial development 

in which a company operates will determine the ease of access to external financing. Financial devel-

opment will expand firms’ financing sources, reduce financial constraints, and effectively decrease the 

cost of external financing. De Carvalho (2009) argues that bank and other financial institutions’ credit 

is easier to access by the firms in countries with advanced degrees of financial development. Accord-

ingly, we see a need to scrutinise whether financial development is a factor that can determine the 

working capital financing and performance relationships. 

Secondly, ours is the first study to analyse working capital financing in the ASEAN context. The 

ASEAN region has the potential to be an interesting example because it consists of developing coun-

tries with unique characteristics and world attention. According to the World Bank, the ASEAN’s con-

tribution to the global economy reached 3.5% in 2018. The ASEAN region has a very large domestic 

market, reaching 642 million people, with a very large middle class, causing the economy in this region 

to grow rapidly by 5.9% each year, far higher than global economic growth, which typically reaches 

only 3.8%. This wide-open business opportunity provides a strong incentive for companies in this re-

gion to grow more rapidly. Expansion becomes a choice that must be taken by the company, causing 

greater complexity in managing a business, including working capital. On the other hand, when com-

pared to developed countries’ financial markets, ASEAN countries’ financial markets are relatively un-

derdeveloped. As stated by Gertner et al. (1994) and Lee et al. (2012), companies in emerging markets 

may rely more on internal funds and banks as sources of financing because their stock markets are less 

developed. The banking sector is still the main form of financial intermediation and the major source 

of external capital for companies and parties who need capital to run their business (Mishkin, 2001). 

Some of the above characteristics may not occur in places where other previous studies were con-

ducted. Therefore, this study is expected to fill research gaps and broaden understanding related to 

the working capital financing strategies in the setting of large emerging markets. 

Thirdly, this study conducted an analysis by employing panel data procedure to account for the 

unobservable heterogeneity. Lastly, the generalized method of moments (GMM) technique was em-

ployed to overcome the potential problem of endogeneity.  

In this study, a concave relationship is demonstrated between short-term debt financing of work-

ing capital requirement and performance. That is, the effect of working capital financing is positive at 

low portions of short-term debt and negative at greater levels of short-term debt. In addition, new 

evidence is found that the optimal level of short-term debt financing is changed not only due to the 

degree of financial constraints faced by each firm but also due to the degree of financial development 
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of the country where the firm operates. Firms in the higher level of financial development region ex-

hibit higher optimum levels of short-term debt financing. These results are robust by the introduction 

of various proxies of financial constraints and country level of financial development. 

The rest of the article is organized as follows. The next section will review the relevant literature 

on the relation between working capital financing, firm performance, financial constraints, and finan-

cial development. Section 3 will demonstrate the data, variables, and empirical approach. Section 4 

will present the estimation results, and the final section will offer concluding remarks. 

LITERATURE REVIEW AND HYPOTHESES DEVELOPMENT 

Working capital financing and firm performance 

Traditional corporate finance literature suggests that strategies in financing current assets affect per-

formance (Smith, 1980; Van Horne, 1969). However, few empirical studies examine the relationship. 

Theoretically, working capital requirement is the gap between current assets and accounts payables. 

If the current asset is greater than the account payables, financial manager has to seek the most suit-

able funding source to finance the working capital requirement. For that purpose, financial manager 

may choose between short-term and long-term sources of financing; the choice will determine 

whether the manager adopts a conservative or aggressive strategy in financing the working capital 

requirement. Both strategies have their own costs and benefits; it is contingent upon internal and ex-

ternal conditions of each company (Baños-Caballero et al., 2016). It is the challenge for managers to 

align the policies with company characteristics and hence will lift company performance.  

Very limited empirical research provides evidence of the significant relationship between financing 

of working capital policies and financial performance. Baños-Caballero et al. (2016) first investigate the 

impact of working capital financing and profitability for the case of small and medium-sized enterprises 

(SME) in Spain. They found that the impact of working capital financing on performance was to follow 

the inverted U-shape. Another study by Pandan and Nanda (2018) suggests different patterns of work-

ing capital financing and profitability relationship across sectors in India. They found that aggressive 

strategy resulted in higher profitability for chemical, construction, and consumer good sectors, while 

a concave pattern was found for machinery, metal, and textile industries. The most recent study con-

ducted by Altaf and Ahmad (2019) in India supports the concave relationship of financing in working 

capital and performance.  

Since previous studies suggest the non-linear effect of working capital financing policies on per-

formance, it implies that finance of working capital requirement with short-term debt will brings 

some benefits for the firm; however, it also carries substantial risk. Therefore, the effect may either 

be positive or negative. 

The greater proportion of working capital requirement funded by short-term debt has several pos-

itive impacts on company performance. Jun and Jen (2003) argue that short-term debt has a lower 

default and inflation risk than long term debt, hence the lower nominal interest rates of short-term 

debt. Short-term debt is also easily adjusted based on the firm’s financial condition. Short-term financ-

ing can reduce agency problems between shareholders and debtholders because there are other par-

ties, namely creditors who also oversee the management (Baños-Caballero et al., 2016). Moreover, 

the existence of debt can also reduce the cost of equity agents. Short-term financing can solve the 

problem of underinvestment due to periodic credit renewals, so companies that need financing for 

investment can issue short-term debt to reduce underinvestment risk in the company (Ozkan, 2000). 

Conversely, the excessive use of short-term debt is likely to impose an adverse effect on company 

performance. Firms will face higher refinancing and interest rate risks if the working capital require-

ment for financing uses a large percentage of short-term credit. As short-term credit has a short ma-

turity period, companies may possibly find it difficult to refinance their short-term debt and may have 

to bear greater cost of funds when making new loans; hence using too much short-term loan to finance 

working capital requirement will harm company performance (Baños-Caballero et al., 2016). 

Based on these arguments, the advantages and disadvantages of short-term debt that will be 

felt by firm depend on the proportions used. When the proportion of working capital backed by 



54 | Rahmat Heru Setianto, Rani Septiani Sipayung

 

short-term debt is low, an addition in short-term debt will increase company performance because 

the benefits outweigh the costs. Conversely, when the percentage of short term-debt is high, an 

addition to short-term loan to finance working capital requirement may result in declining firm per-

formance, since the costs incurred may exceed the benefits (Baños-Caballero et al., 2016). Thus, it 

is possible to have a reversed U-shape effect of working capital financing on company performance. 

Therefore, we posit the following hypothesis : 

H1: The effect of short-term debt used to finance working capital requirement on profitability 

follows an inverted U-shape. 

Working capital financing and the effect of financial development 

Modigliani and Miller (1958) suggest that in a frictionless world, firms can easily access external financ-

ing without barriers, so internal capital is not the only factor that determines firm investment as both 

are perfect substitutes. Conversely, in an imperfect capital market (i.e. information asymmetry and 

agency costs), the cost of external capital will be higher than internally generated funds (Myers & Maj-

luf, 1984). In the same vein, Fazzari et al. (1988) argue that internal finance availability, access to fi-

nancial markets, and financing cost may determine firms’ investment. Furthermore, Faulkender and 

Petersen (2006) argue that the financing decision is determined by both supply and demand of capital. 

Cross-country studies by Rajan and Zingales (1995) and Booth et al. (2001) indicate that firms’ capital 

structures are affected by financial market environment and the degree of financial development. 

More specifically, Schmukler and Vesperoni (2006) suggest that financial development is the main ex-

ternal condition that determines a firm’s financing policy. 

Financial development will reduce the cost of external funding and, therefore, provides a better 

debt financing alternative for the firm and encourages the firm to have a higher level of debt financing. 

In the case of an emerging economy – characterized by a less developed capital market – firms may 

rely more on internal capital markets and banks as sources of financing. The banking sector is still the 

main form of financial intermediation and is a major source of external capital. According to Fan et al. 

(2012) information asymmetry and contracting costs between firm and creditor are the crucial factors 

for firms’ capital structure. In a well-developed financial system, banks can easily obtain debtors’ in-

formation to avoid manager opportunistic behaviours, hence banks are willing to lend credit to firms 

with a low cost of debt (Diamond, 1991). In contrast, firms in a less developed financial system face a 

higher level of asymmetric information problems, so banks charge higher contracting costs to control 

their credit risk. Moreover, in less developed financial systems, banks prefer to provide long-term debt 

due to their capacity to collect information on debtors’ economy of scale and supervise the debtors 

(Barclay & Smith, 1995; Demirguc-Kunt & Maksimovic, 1996) since they will face a higher level of asym-

metric information and moral hazard problems with borrowers by providing short-term debt. Conse-

quently, financial development provides an easy access for the firms to obtain external debt and lower 

the cost of debt (Guiso et al., 2004). Accordingly, as positive working capital requirement needs financ-

ing, one would predict that firms that operate in more financially developed regions will have higher 

optimal levels of short-term debt financing. Baños-Caballero et al. (2021) confirm that NWC adjust-

ment speed is faster for firms that operate in countries with higher levels of financial development. 

Based on the above discussion, we propose the following hypothesis: 

H2: The optimal proportion of short-term debt to finance working capital requirement is higher 

for firms in more financially developed regions. 

RESEARCH METHODOLOGY 

Data 

The firm-level data used in this study were obtained from the Bloomberg database. The sample com-

prised publicly listed manufacturing firms of ASEAN-5 countries, namely Indonesia, Malaysia, Philip-

pines, Singapore, and Thailand for the period of 2009-2018, resulting in 6183 firm-year observations. 
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The selection of manufacturing firms was conducted according to Hill et al. (2010) in that manufactur-

ing firms have different working capital policies from those of service firms. More specifically, manu-

facturing firms were characterized with high inventory levels, while the services sector could have no 

inventory at all. Therefore, to avoid bias due to differences in the business features among industrial 

sectors, this research employed manufacturing companies as samples. 

Empirical approach 

To estimate the effect of working capital financing on firm profitability, the analysis was based on 

equation (1) below, which followed Baños-Caballero et al. (2016). The study employed a quadratic 

function to capture the possible non-linear relationships and to identify the optimum point. Additional 

control variables were also included in the equation to control the possible bias that could arise on 

account of omitted variables. 

����,�,� = 	
 +  ����,�,��� + 	�����,�,� + 	�����,�,�
� + 	������,�,� + 

+	������ℎ�,�,� + 	 �!�,�,� + 	"#�$�,�,� + %� + &� + '�,�,� 
(1) 

In the above equation, i, j, and t represented firms, countries in which the firm locates, and time, 

respectively. The abbreviation ROA meant return on assets, which was measured by the ratio of net 

profit to total asset. The terms WCF and WCF2 were working capital financing which were measured 

by the ratio of short-term debt to working capital requirement. The inclusion of these two variables 

was meant to allow non-monotonic effects of working capital to firm profitability. If the inverted U-

shape relationship between working capital financing and profitability was hypothesized, a positive 

sign on 	� and a negative sign on 	� were expected. Moreover, the break-even point beyond which 

the effect of working capital financing on firms’ profitability would change was estimated by −	� 2	�⁄ . 

Following Baños-Caballero et al. (2016) and Altaf and Ahmad (2019), we controlled for firm size, sales 

growth, asset tangibility, and leverage. The detail operation definition of variables is presented in Table 

1 below. In addition, the parameter %� was a time dummy, &�  was unobservable heterogeneity or time 

invariant individual fixed-effect component, and lastly, '�,�,� was the residual error. 

Table 1. Variable’s definition 

Variables Acronym Definition Sources 

Dependent Variables    

Return on assets ROA Net profit / total assets Bloomberg 

Independent variables    

Working capital financing WCF Short-term debt / working capital requirement Bloomberg 

  

Where working capital requirement = current as-

sets – accounts payable 

 

Working capital financing squared WCF2 Square of WCF Bloomberg 

Moderation variables    

Financial development FD Private sector credit to GDP https://data-

bank.worldbank.org 

  Financial institution index https://data.imf.org 

  Financial development Index https://data.imf.org 

Control variables    

Firm size Size Natural logarithm of total assets Bloomberg 

Growth Growth (Current year sales / previous year sales) – 1 Bloomberg 

Asset tangibility AT Fixed assets / total assets Bloomberg 

Leverage Lev Total debt / total assets Bloomberg 

Source: Baños-Caballero et al. (2016); Altaf and Ahmad (2019). 

This study employed the panel data approach to estimate the model specifications. The approach 

was adopted because panel data methodology offers several benefits. Firstly, this method is developed 

to control for unobservable heterogeneity (Hsiao, 2014). Secondly, it provides more indicators, pro-

duces more variability, and less collinearity among variables (Hsiao, 2014). Lastly, it overcomes the 
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endogeneity problem, as the error disturbances that affect dependent variables may also affect inde-

pendent variables. Accordingly, the two-step generalized method of moments (GMM) approach de-

veloped by Arellano and Bond (1991) was employed to estimate the model specification; hence, en-

dogeneity was controlled through the use of instrumental variables. Following Arellano and Bond 

(1991) the differenced lagged dependent variable and lagged differences of independent variables can 

be instrumented with their lags in levels, lagged two or more periods, while the exogenous variables 

can serve as their own instruments. 

RESULTS AND DISCUSSION 

Descriptive and correlation analysis 

Table 2 below provides descriptive statistics of return on assets, working capital financing, and the 

control variables for all samples and specific countries in the form of mean, standard deviation, min-

imum, and maximum. In the sample, the average of ROA was 0.043. This value was close to the 

average of member countries. The range of working capital financing was observed to range from 

zero to 0.991, with an average of 0.468, which implied that on average 46.8% of working capital 

requirement of ASEAN firms are financed through short-term debt. Moreover, standard deviation 

values also suggested the diversity of working capital financing strategy among sample firms. Inter-

estingly, the examination of individual countries’ data revealed that the average values are varied 

across countries. Indonesian firms on average had the highest percentage of short-term debt financ-

ing of working capital requirement, which indicated that Indonesian firms adopt more aggressive 

working capital financing strategy compared to other ASEAN counterparts. Singaporean firms have 

the lowest proportion of short-term debt financing of working capital. For the control variables, the 

average of firm size was 27.821 (in natural logarithm) and the average sales growth was around 

0.122. Furthermore, asset tangibility variable calculated by the ratio of fixed assets to total assets 

had the average value of 0.436 and mean value of leverage – total debt to total assets – was 0.181, 

which suggested that ASEAN firms rely more on equity financing than debt financing. 

Table 2. Descriptive statistics 

Country Variables N Mean SD Min. Max. 

ALL 

ROA 6183 0.043 0.176 -3.797 9.736 

WCF 6183 0.468 0.655 0.000 0.991 

Size 6183 27.821 1.536 23.082 33.323 

Growth 6183 0.122 0.491 -1.000 8.459 

AT 6183 0.436 0.209 0.000 0.986 

Leverage 6183 0.181 0.164 0.000 2.497 

Credit to GDP 30 92.629 41.174 27.253 149.373 

FII 30 0.394 0.056 0.297 0.450 

FDI 30 0.553 0.164 0.294 0.760 

IDN 

ROA 751 0.055 0.364 -0.755 9.736 

WCF 751 0.456 0.635 0.000 0.823 

Size 751 28.248 1.608 23.082 32.469 

Growth 751 0.143 0.479 -0.94 6.636 

AT 751 0.489 0.215 0.039 0.952 

Leverage 751 0.228 0.166 0.000 0.901 

Credit to GDP 10 34.698 4.803 27.253 39.402 

FII 10 0.394 0.056 0.297 0.450 

FDI 10 0.345 0.026 0.294 0.380 

MYS 

ROA 2656 0.038 0.158 -3.797 5.153 

WCF 2656 0.407 0.517 0.000 0.991 

Size 2656 27.531 1.445 23.803 32.833 

Growth 2656 0.11 0.524 -1.000 8.459 

AT 2656 0.446 0.213 0.000 0.986 
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Country Variables N Mean SD Min. Max. 

Leverage 2656 0.169 0.141 0.000 0.989 

Credit to GDP 10 116.445 5.775 107.122 123.104 

FII 10 0.697 0.011 0.680 0.716 

FDI 10 0.662 0.017 0.629 0.690 

PHL 

ROA 156 0.064 0.060 -0.278 0.344 

WCF 156 0.461 0.410 0.000 0.883 

Size 156 29.128 1.493 26.163 32.227 

Growth 156 0.212 0.656 -1.000 5.691 

AT 156 0.522 0.203 0.009 0.980 

Leverage 156 0.275 0.399 0.000 2.497 

Credit to GDP 10 41.709 13.658 29.163 66.339 

FII 10 0.367 0.035 0.314 0.440 

FDI 10 0.369 0.019 0.335 0.392 

SGP 

ROA 1499 0.035 0.115 -1.077 1.762 

WCF 1499 0.367 0.553 0.000 0.878 

Size 1499 27.936 1.441 23.896 33.323 

Growth 1499 0.122 0.485 -1.000 7.677 

AT 1499 0.362 0.192 0.003 0.954 

Leverage 1499 0.168 0.147 0.000 1.049 

Credit to GDP 10 115.273 12.219 94.858 128.130 

FII 10 0.719 0.030 0.673 0.770 

FDI 10 0.718 0.019 0.697 0.760 

THA 

ROA 1121 0.054 0.076 -0.517 0.624 

WCF 1121 0.530 0.625 0.000 0.960 

Size 1121 27.89 1.636 24.785 33.204 

Growth 1121 0.125 0.385 -0.891 4.659 

AT 1121 0.125 0.192 0.011 0.971 

Leverage 1121 0.184 0.169 0.000 0.786 

Credit to GDP 10 136.509 13.917 108.983 149.373 

FII 10 0.691 0.056 0.590 0.750 

FDI 10 0.674 0.046 0.583 0.730 

Notes: SD – standard deviation; Min. – minimum; Max. – maximum; ALL – all samples; IDN – Indonesia; MYS – Malaysia; 

PHL – Philippines; SGP – Singapore; THA – Thailand. 

Source: own elaboration in Stata. 

Table 3 below presents the coefficients of pairwise correlation for all samples, but also for individ-

ual countries’ data. The ROA was negatively correlated with WCF, while the results were similar for all 

sub samples. Size and growth had positive correlation with firm profitability, while asset tangibility and 

leverage showed negative correlation with ROA. Moreover, to ensure that the analysis was free from 

the multicollinearity problem, this study estimated variance inflation factor (VIF) to independent vari-

ables in all model estimations. The results indicated that none of the VIF values was higher than 5, 

which implied that the analysis was free from the multicollinearity problem. 

Table 3. Correlation matrix 

Variables ROA WCF Size Growth AT Leverage 

ROA 1      
WCF -0.0756*** 1     
Size 0.0505** 0.0948* 1    
Growth 0.0573** -0.0184 0.0331* 1   
AT -0.0250* 0.1493** 0.1839*** -0.0294* 1  
Leverage -0.0653** 0.4709** 0.3015* 0.0251 0.1401** 1 

Notes: ***, **, * denote statistical significances at 1%, 5%, and 10% levels, respectively. 

Source: own elaboration in Stata. 
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Working capital financing and firm profitability 

Table 4 below presents the two-step GMM estimation results of the effect of working capital financing 

on firm profitability, which was estimated based on equation (1). The Table reports the estimation 

results for all samples and subsamples of individual countries. The serial correlation AR(2) test – indi-

cated by the p-values of m2 – confirmed that there is no second order serial correlation in all model 

estimations. In addition, the Sargan test to estimates the presence of correlation between instrument 

variables and error term showed non-significant results indicated by the p-values, which implied that 

there is no correlation between instrument variables and error term. 

Table 4. Working capital financing and firm profitability 

Variables ALL IDN MYS PHL SGP THA 

ROAt-1 -0.079** 

(0.034) 

-0.047** 

(0.020) 

-0.300*** 

(0.025) 

-0.554*** 

(0.139) 

-0.095*** 

(0.036) 

-0.222*** 

(0.082) 

WCF 0.529*** 

(0.148) 

0.058*** 

(0.020) 

0.817*** 

(0.231) 

0.054*** 

(0.014) 

0.283*** 

(0.078) 

-0.137** 

(0.056) 

WCF2 -0.342*** 

(0.097) 

-0.031** 

(0.013) 

-0.528*** 

(0.157) 

-0.037*** 

(0.010) 

-0.193*** 

(0.054) 

0.115** 

(0.054) 

Size 0.044*** 

(0.007) 

0.008*** 

(0.002) 

0.090*** 

(0.006) 

-0.003*** 

(0.001) 

0.006** 

(0.002) 

0.002** 

(0.001) 

Growth 0.116** 

(0.047) 

0.058** 

(0.023) 

0.086** 

(0.037) 

0.002 

(0.012) 

0.186*** 

(0.027) 

0.036*** 

(0.007) 

AT -2.583*** 

(0.562) 

-0.208** 

(0.101) 

-5.982*** 

(0.329) 

0.155** 

(0.065) 

-0.687*** 

(0.190) 

-0.020 

(0.013) 

Lev -2.435** 

(1,165) 

-0.646*** 

(0.103) 

-2.635* 

(1,358) 

0.0164 

(0.015) 

-0.811** 

(0.396) 

-0.074*** 

(0.018) 

Industry fixed effect Yes Yes Yes Yes Yes Yes 

Country Fixed effect Yes No No No No No 

m2 (P-value) 0.334 0.870 0.112 0.162 0.959 0.312 

Sargan (P-value) 0.676 0.127 0.151 0.777 0.434 0.292 

N (observations) 6183 751 2656 156 1499 1121 

Notes: Table 4 was estimated based on equation (1). Number in parentheses are standard errors. ***, **, * denote statisti-

cal significances at 1%, 5%, and 10% levels, respectively. ALL – all samples; IDN – Indonesia; MYS – Malaysia; PHL – Philip-

pines; SGP – Singapore; THA: –Thailand. Instrument used was first lag of WCF. m2 was serial correlation test with the null of 

no second order autocorrelation. 

Source: own elaboration in Stata. 

Furthermore, as inferred from all sample results, there appeared a positive and significant coeffi-

cient of WCF, while the coefficient 	� of WCF2 was negative and significant at the level of 1%. The 

results supported the first hypothesis that the effect of working capital financing and firm profitability 

was non-monotonic, following an inverted U-shape. In addition, the results were consistent for indi-

vidual country subsamples, namely Indonesia, Malaysia, Singapore, and Philippines. 

These results suggested that in a low level of short-term debt financing of working capital, addi-

tional short-term debt financing will increase firm profitability because the firm will receive benefits 

associated with short-term debt. Specifically, rather than long-term debt, lower interest rates have a 

better credit condition as a result of a good firm-bank relationship, they reduce agency problems be-

tween shareholders and debtholders, reduce the cost of equity agents, and minimize the risk of un-

derinvestment (Ozkan, 2000; Baños-Caballero et al., 2016). Conversely, for firms with a high percent-

age of working capital requirement financed by short-term debt, additional short-term debt financing 

will have negative effects on firm profitability. As the proportion of short-term debt exceeds the opti-

mal level, the risk of short-term debt financing outweighs the benefits. According to Jun and Jen (2003), 

firms will face higher refinancing and interest rate risk if the working capital requirement of financing 

uses a large proportion of short-term debt, which in turn will cause financial distress costs. Moreover, 
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the optimum point beyond which firm profitability tends to decrease was estimated. The results sug-

gested that the approximate breakpoint for all sample was 0.773, estimated based on (−	� 2	�⁄ ). 

Contrary to the main results, there appeared interesting results for the case of Thailand: the coef-

ficient of 	� was negative and significant, while the coefficient of 	� was positive and significant. This 

implied that aggressive working capital financing strategy is more profitable than a conservative strat-

egy thanks to Thailand’s financial development level, which is the highest among all the ASEAN coun-

tries (see the mean value of credit to GDP ratio in Table 2), hence it is easier for Thai firms to obtain 

financing from financial institutions with low cost. 

Table 5. Working capital financing and firm profitability (spline regression) 

Variables ALL IDN MYS PHL SGP THA 

ROAt-1 -0.065** 

(0.032) 

0.071** 

(0.031) 

-0.297*** 

(0.028) 

-0.572*** 

(0.141) 

-0.087** 

(0.037) 

-0.075** 

(0.032) 

WCF 0.287*** 

(0.086) 

0.029*** 

(0.011) 

0.488*** 

(0.131) 

0.011** 

(0.004) 

0.168*** 

(0.045) 

-0.009** 

(0.004) 

(WCF-WCF*)Z -0.472*** 

(0.144) 

-0.040* 

(0.021) 

-0.846*** 

(0.229) 

-0.026*** 

(0.007) 

-0.233*** 

(0.063) 

0.017* 

(0.009) 

Size 0.044*** 

(0.007) 

0.009*** 

(0.002) 

0.093*** 

(0.007) 

-0.003*** 

(0.001) 

0.006** 

(0.002) 

0.003*** 

(0.000) 

Growth 0.129*** 

(0.047) 

0.059** 

(0.023) 

0.083** 

(0.038) 

0.002 

(0.013) 

0.191*** 

(0.025) 

0.031*** 

(0.007) 

AT -2.413*** 

(0.557) 

-0.207* 

(0.106) 

-6.102*** 

(0.345) 

0.158** 

(0.069) 

-0.661*** 

(0.188) 

-0.020 

(0.015) 

Leverage 

 

-2.394*** 

(1.103) 

-0.646*** 

(0.106) 

-2.507* 

(1.363) 

0.016 

(0.016) 

-0.734** 

(0.350) 

-0.086*** 

(0.021) 

Industry fixed effect Yes Yes Yes Yes Yes Yes 

Country Fixed effect Yes No No No No No 

m2 (P-value) 0.111 0.900 0.114 0.173 0.956 0.289 

Sargan (P-value)  0.666 0.142 0.176 0.794 0.112 0.158 

N (observations) 6183 751 2656 156 1499 1121 

Notes: Table 5 was estimated based on equation (2). Number in parentheses are standard errors. ***, **, * denote statisti-

cal significances at 1%, 5%, and 10% levels, respectively. ALL – all samples; IDN – Indonesia; MYS – Malaysia; PHL – Philip-

pines; SGP – Singapore; THA – Thailand. Instrument used was first lag of WCF. m2 was serial correlation test with the null of 

no second order autocorrelation. 

Source: own elaboration in Stata. 

We performed further analysis to ascertain the robustness of the previous results. Following Pat-

tillo et al. (2002) and Altaf and Ahmad (2019), we applied the alternative estimation approach: spline 

regression. For that purpose, the equation (1) was transformed as follows:  

����,�,� = 	
 + ����,�,��� + 	�����,�,� + 	�(����,�,� − ����,�,�
∗ ). + 

+	������,�,� + 	������ℎ�,�,� + 	 �!�,�,� + 	"#�$�,�,� + %� + &� + '�,�,� 
(2) 

In the above equation, WCF* was the breakeven point calculated based on results of equation 

(1). The variable Z was a dummy variable that equals one (1) if the corresponding (����,� − ����,�
∗ ) 

value is positive and zero (0) if otherwise. More specifically, if the inverted U-shape effect of working 

capital financing on firm profitability was proved, then we expected 	� to be positive and 	� to be 

negative in equation (2). 

Table 5 provides the results of spline regression. The results bear close resemblance with the re-

sults reported in Table 4, namely the expected results of positive and significant value of 	� became 

apparent. Furthermore, we confirmed that 	� as the coefficient of (����,� − ����,�
∗ ). was negative 

and significant at 1 percent level of significance. These results reaffirmed the previous results that the 

effect of working capital financing on profitability is non-monotonic.  
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The influence of financial development on the effect 

of working capital financing on firm profitability 

Previous studies in working capital financing issues (i.e., Baños-Caballero et al., 2016; Altaf & Ah-

mad, 2019; Pandan & Nanda, 2018) empirically examined the role of financial constraints in deter-

mining working capital financing and profitability relationships. However, no study has yet investi-

gated the external factors that may affect the working capital financing and profitability relation-

ship. As argue Booth et al. (2001), firms’ financing decisions are affected by the financial market 

environment and the level of financial development. More specifically, Schmukler and Vesperoni 

(2006) suggest that financial development is the main external factor that determines firms’ financ-

ing policy. Financial development will provide an easy access for the firms to obtain external debt 

with lower cost of financing (Guiso et al., 2004). Accordingly, firms which operate in more financially 

developed regions will have higher optimal levels of short-term debt financing. Therefore, we pro-

posed as the main contribution of this study the financial development variable and transformed 

equation (1) as follows: 

����,�,� = 	
 + ����,�,��� + /	� + 0��1�,�2����,�,� + /	� + 0��1�,�2����,�,�
� + 

+	������,�,� + 	������ℎ�,�,� + 	 �!�,�,� + 	"#�$�,�,� + %� + &� + '�,�,� 
(3) 

In the above equation, FD denoted the financial development scores of the country member. 

Country financial development was measured by the ratio of private credit to GDP; this ratio is a 

commonly used proxy in previous literature to measure financial development (e.g. Rajan & Zin-

gales, 1998; Cull et al., 2011; Lei et al., 2018). In addition, to have a more robust analysis, we em-

ployed alternative measures of financial development, namely financial institution index and finan-

cial development index. These indices are developed and published in International Monetary Fund 

statistics. 

We expected that the optimal point of inverted U-shape relationship between working capital 

financing and firm profitability will be higher for firms that operate in more financially developed 

regions. The proposition was to be confirmed if the estimated value of the interaction terms in 

equation (4), i.e., −(	� + 0�) 2(	� + 0�⁄ ) wa higher than the estimated value of (−	� 2	�⁄ ). 

The estimation results of equation (3) are presented in Table 6. As we can see, the coefficient 

of WCF was positive and significant, while the coefficient of WCF2 emerged as negative and signifi-

cant, which implied the inverted U-shape effect of working capital financing on firm profitability. 

Moreover, the estimated value of −(	� + 0�) 2(	� + 0�⁄ ) was 0.872 for domestic credit to GDP 

criteria, 0.819 for financial institution index criteria, and 0.792 for financial development index cri-

teria, which were higher than estimated optimal value in equation 1 (Table 4), with p-value of com-

parison being (0.000), (0.005), and (0.145), respectively. This implied that the break-even point is 

higher for companies that operate in more financially developed regions. This may be so because 

financial development will provide a flexible access for individual and firms to financial institutions 

as financing sources. Thus, increasing the accessibility of alternative credit sources fosters firm in-

vestment and growth. Financial development will reduce transaction costs of saving and hence 

lower cost of debt. Moreover, the development of financial institutions will help firms to reduce 

moral hazards and adverse selection problems, hence reducing the differential cost of external fi-

nance (Rajan & Zingales, 1998). 
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Table 6. Financial Development and working capital financing-firm profitability relationship 

Variables Domestic credit to GDP Financial institution index Financial development index 

ROAt-1 -0.199*** -0.474*** -0.073*** 

 (0.009) (0.013) (0.020) 

WCF 0.613*** 0.635** 0.594*** 
 (0.087) (0.302) (0.198) 

WCF x FD -0.217** -0.253*** -0.320*** 
 (0.094) (0.066) (0.098) 

WCF2 -0.230** -0.242** -0.210*** 
 (0.110) (0.104) (0.077) 

WCF2 x FD 0.002*** 0.009*** 0.037*** 
 (0.000) (0.003) (0.013) 

Size 0.004** 0.004*** -0.014*** 
 (0.001) (0.000) (0.005) 

Growth 0.039*** 0.013** 0.019* 
 (0.011) (0.006) (0,010) 

AT -1.265*** -0.032** 0.967*** 
 (0.483) (0.014) (0.338) 

Leverage -1.309*** -0.087*** 0.587** 
 (0.188) (0.018) (0.202) 

Industry fixed effect Yes Yes Yes 

Country Fixed effect Yes No No 

m2(p-value) 0.193 0.180 0.290 

Sargan (p-value) 0.232 0.314 0.377 

N (observations) 6183 6183 6183 

Notes: Table 6 was estimated based on equation (3). Number in parentheses are standard errors. ***, **, * denote statisti-

cal significances at 1%, 5%, and 10% levels, respectively. Instrument used was first lag of WCF. m2 was serial correlation test 

with the null of no second order autocorrelation. 

Source: own elaboration in Stata. 

CONCLUSIONS 

The empirical relations between working capital financing and firm profitability were previously scru-

tinized by few empirical studies. This article contributes to the matter by examining the mediating role 

of financial development on the effect of working capital financing on firm profitability of the ASEAN 

manufacturing firms. The focus on the ASEAN was motivated by the present concern on ASEAN’s eco-

nomic and financial development that offers unique features. The regional setting may impose a sig-

nificant effect on working capital financing strategy applied by companies and outcomes that result 

from financing policies. The analysis was conducted in a panel data setting, and the generalized 

method of moment (GMM) approach of estimation was applied in order to control for possible heter-

ogeneity and endogeneity problems. 

The results reveal the inverted U-shape relation between working capital financing and firm prof-

itability, suggesting that the effect of working capital financing on firm performance is non-monotonic. 

In firms with a low-level ratio of short-term debt to working capital requirement, an additional short-

term debt increases firm performance; conversely, in firms with a high proportion of short-term debt 

relative to working capital requirement, additional working capital decreases firm performance. It im-

plies the existence of an optimum level of financing in working capital requirement that balances ben-

efits and costs resulting from short-term debt. These results strengthen the previous finding of the 

inverted U-shape relationship between working capital financing and firm profitability. 

The main contribution of our study is the examination of the role played by financial develop-

ment in determining the effect of working capital financing on firm performance. While firms’ fi-

nancial constraints are internal factors, countries’ financial development is an external factor that 

determines firms’ ability to access external financing. As argued by Rajan and Zingales (1998) and 

Guiso et al. (2004), financial development will provide firms with easy access to external debt and 
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lower debt costs. More specifically, our findings show that even though the inverted U-shape rela-

tionship between working capital financing and profitability holds, the optimum level of working 

capital financing is higher in countries with more developed financial systems. Financial develop-

ment expands firms’ financing sources, reduces financial constraints, and effectively decreases 

costs of external financing. The results are robust to the introduction of various proxies of country 

levels of financial development. 

We identified potentially important implications for working capital management. Firstly, given the 

evidence of the inverted U-shape relationship between working capital financing and profitability, cor-

porate managers should put greater emphasis on maximizing its utility for the benefit of firm perfor-

mance. More specifically, corporate managers should avoid using too much short-term debt to finance 

their working capital requirement as the risk of refinancing and interest outweighs its benefit. Secondly, 

given the significant role played by financial development in determining working capital financing and 

firm performance relationship, policymakers should give priority to financial reforms and development 

to ensure firms with access to finance, hence foster their growth for the benefit of the economy. 

The limitation of this study is related to the employed sample – the ASEAN region – which is typical of 

emerging markets, meaning that these findings are partly generalizable to markets with similar characteris-

tics. Therefore, further research is needed to better understand how the relationship between working cap-

ital funding and firm performance differs across countries with different institutional and financial systems. 
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