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GENERAL & APPLIED ECONOMICS | RESEARCH ARTICLE

Working capital management and firm 
performance: are their effects same in covid 19 
compared to financial crisis 2008?
Muhammad Ahmad1, Rabia Bashir1 and Hamid Waqas2*

Abstract:  The recent covid 19 has increased the challenges for worldwide busi-
nesses to manage working capital. Compared to the studies on the financial crisis of 
2008, management of working capital and firm performance relation during the 
covid 19 is less studied, particularly in developing countries. Therefore, this study 
examined the working capital management and firm performance relation in 577 
firms from three Asian developing countries from 2004 to 2020. The working capital 
measurement includes working capital investment policy, working capital financing 
policy, cash conversion cycle (CCC), and net working capital (NWC). Firm perfor-
mance is measured by return on assets (ROA) and Tobin’s Q (TQ). To examine the 
working capital management and firm performance during the crisis 2008 and covid 
19, Kruskal-Wallis test is used. Results revealed that working capital management 
and firm performance were more affected during covid 19 than crisis 2008 period. 
In addition, this study compared the working capital management and firm per-
formance relation for covid 19 and crisis 2008 using the dynamic panel system 
generalized method of moments (GMM). Results showed the difference in the effect 
of working capital management on firm performance during the covid 19 period as 
compared to the crisis 2008 period. CATAR significantly and negatively influenced 
ROA but significantly and positively influenced TQ. In contrast, CLTAR and CCC 
significantly and positively influenced ROA but significantly and negatively influ-
enced TQ. NWC significantly and positively influenced ROA only. To the best of our 
knowledge, this study is the first empirical research study to extend cross-country 
analysis in respect of non-financial firms to the developing countries’ context. The 
results of this study provide important managerial implications for firms. The dif-
ferent results for different firm performance proxies imply that firm managers must 
adopt the working capital policies which are profitable for firms and shareholders. 
Thus, firms in developing countries would be able to optimize their working capital 
according to the economic conditions.

Subjects: Corporate Finance; Credit & Credit Institutions; Investment & Securities 

Keywords: working capital management; firm performance; covid 19; financial crisis 2008; 
working capital policies; accounting-based performance; market-based performance

1. Introduction
Working capital management is the most important and challenging task for financial managers 
since they are among the decision-makers who improve the financial position of firms. This can be 
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difficult for managers, but it is crucial because a business needs to make sure that it is running in 
an organized and advantageous way. If a firm has too little current assets compared to its current 
liabilities, this will affect the company’s growth and profitability. Thus, the importance of working 
capital policies cannot be overemphasized in corporate finance since it directly affects the firm’s 
performance.

Studies have stressed that economic downturns have increased the awareness and changed the 
firms’ attitude towards the management of working capital in order to increase firm performance 
(Akgün & Karataş, 2021; Simon et al., 2017; Zimon & Tarighi, 2021). In late 2019, one of the major 
infectious diseases known as covid 19 outbreak in China and widespread to all countries. As 
a result, many economies experienced financial disruption (Gormsen & Koijen, 2020). Covid 19 
outbreak impacted economies through numerous channels. These include the decline of financial 
markets, sharp declines in domestic consumption, spillovers of weaker demand to other sectors 
and economies through trade and production linkages, severe declines in business sales (Liu et al., 
2020), and a decline in firm performance (Shen, Fu, Pan, Yu, Chen et al., 2020). Businesses around 
the globe experienced significant deterioration in working capital performance. Customers delayed 
payments, which resulted in a 7% rise for both accounts receivable and payable days. 
Consequently, companies’ net working capital (NWC) days touched 5 years high in 2020 (PwC., 
2021). In such times of recession, working capital management becomes more important for 
businesses as mismanagement can lead to a loss of liquidity (Chang et al., 2019; Salehi et al., 
2019). Thus, it is necessary to investigate the working capital management in the covid 19 period.

Researchers around the world have started to examine the financial effects of covid 19. Extant 
studies often focused on the impact of covid 19 on the macro level, such as impact of oil prices 
(Narayan, 2020), exchange rates (Iyke, 2020), and tourism (Sigala, 2020). Very less attention has 
been given to firms’ financial challenges, particularly working capital management. Honda and 
Uesugi (2021) investigated the relation between covid 19 and cash holdings in Japanese firms. 
Shen, Fu, Pan, Yu, Chen et al. (2020) explored the relation between covid 19 and the financial 
performance of Chinese firms. We found only Zimon and Tarighi (2021), who explored the relation-
ship between working capital management policies and firm performance during the covid 19 for 
Polish SMEs. However, their study failed to find any significant influence of the covid 19 on working 
capital components, i.e, average collection period, inventory turnover, average payment period, 
CCC, operating cycle, and firm performance measured by return on sales. There were a few 
limitations. First, they employed only accounting-based measure of firm performance, i.e., return 
on sales. Marketing-based measure of firm performance captures the information which is readily 
available to investors; thus, it is also important to be applied in the studies (Deeds et al., 1998; 
Ullmann, 1985). Second, their data period is limited till June 2020, and results are based on 
traditional ordinary least square (OLS) estimation method which does not provide the clear picture 
for the impact of covid 19 on firm-specific effects.

The recent studies on covid 19 suggested that the effect of covid 19 is completely different from 
the previous financial crisis in terms of severity (He et al., 2022). For example, interest rates 
touched their lows historically, and supply chains in all economies were affected because global 
financial markets are interconnected (Ozili & Arun, 2020). This leads us to investigate the compar-
ison of covid 19 with crisis 2008 in our context. Such evidence will help the firm managers highlight 
policies to avoid profit deterioration and liquidity issues during the crises.

Thus, our study covers all the above limitations and contributes to the literature of working 
capital in these ways. First, this study explores how working capital management and firm 
performance were affected during crisis 2008 and covid periods. For this purpose, we used 
Kruskal-Wallis test to compare the working capital management and firm performance pre- 
crisis, crisis, pre-covid and covid periods. Second, this study investigates the relation of working 
capital policies, cash conversion cycle (CCC), and net working capital (NWC) with firm performance 
which is measured by return on assets (ROA) and Tobin’s q (TQ). Third, this study compares the 
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effect of covid 19 with the effect of crisis 2008 on working capital management and firm 
performance relation. Fourth, unlike Zimon and Tarighi (2021), by taking the whole 2020 year 
data, this study employed dynamic panel system generalized method of moments (GMM) panel 
data technique to handle the issue of endogeneity. Effect of financial crisis 2008 on relation 
between working capital management and firm performance is previously discussed (Akbar 
et al., 2021; Akgün & Karataş, 2021; Chang et al., 2019). Our findings showed the effect of covid 
19 on working capital management and firm performance was stronger and worse than the effect 
of financial crisis 2008. Firms adopted conservative approach in managing working capital invest-
ment policies in the covid 19 compared to the crisis 2008. In addition, the effect of covid 19 was 
different for ROA and TQ. Covid 19 and crisis negatively influenced firms’ ROA while positively 
influenced TQ.

Further, this study is structured in the following sections. In section 2, the literature review is 
presented and hypotheses are developed. In section 3, research methodology and data collection 
are discussed. In section 4, all the empirical results are discussed. Finally, in section 5, conclusion 
of the study is provided.

2. Literature review and hypothesis development
For sustainable firm performance, the right choice of working capital is most important since it 
optimises the operating costs and maintains financial liquidity (; Zimon & Tarighi, 2021). The 
working capital literature provides two types of policies: working capital investment policy and 
working capital financing policy. The investment policy is related to the determination of levels of 
current assets. The level of current assets can be measured by relating the current assets to total 
assets (Nazir & Afza, 2009). Low ratio indicates the low investment in current assets relative to 
total assets. The working capital investment policy is sub-categorized into aggressive investment 
policy and conservative investment policy. The trade-off theory suggests that firms optimize their 
working capital policies by considering costs and benefits. If firms adopt aggressive working 
capital investment policy—that encourages low investments in current assets, they will be at 
greater risk of working capital inadequacy. Lower investments in the receivables and inventories 
may provide sufficient liquidity to the firm to operate effectively and efficiently but at the cost of 
low sales. In contrast, if firms adopt conservative working capital investment policy, that is, 
policies that encourage high investments in current assets, they will experience a high cost of 
liquidity. Increased investment in receivables and inventory balances may prevent interruption in 
the production process and build good relationship with customers, thus increasing sales, but 
firms may potentially face high interest expenses, which may negatively affect shareholders’ 
value (Aktas et al., 2015; Baños-Caballero et al., 2014; Nabi et al., 2016; Nazir & Afza, 2009).

Working capital financing policy is related to use of current liabilities to finance the current assets 
and is measured by total current liabilities to total assets ratio (; Koh et al., (2014). This policy is also 
sub-categorized into aggressive financing policy and conservative financing policy. Aggressive work-
ing capital financing policy is the use of short-term debt to finance current assets, while conservative 
working capital financing policy is the use of long-term debt to finance current assets (Nabi et al., 
2016; Nazir & Afza, 2009). The use of less current liabilities is less costly and high risky since firms are 
forced to settle this short-term debt early. In contrast, long-term liabilities are less risky and allow 
firms sufficient time to settle, however, on the cost of high interest expenses (Alrahamneh et al., 
2020). To manage working capital effectively, financial managers should consider the policy appro-
priate to the company in order to increase its profitability and market value.

Studies argued that firms’ working capital practices depend on the economic conditions (Mervill 
& Tavis, 1973; Filbeck & Krueger, 2005). In the study of Enqvist et al. (2014), working capital 
management was found more pronounced in the economic downturns than the economic booms. 
Their findings concluded that working capital management is always vital for firm managers, 
regardless of the economic co2005nditions because w1973orking capital management directly 
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deals with current assets, cost of operations, short-term liabilities and revenues (Zimon & Tarighi, 
2021).

Zimon and Tarighi (2021) argued that firms must use the right working capital strategy to achieve 
sustainable growth since it optimizes the operating cost and maintains financial liquidity. It could be 
argued that during the covid 19 period, managers were more concerned to maintain sufficient working 
capital levels in order to stay competitive. However, there is limited research in this area, particularly 
less empirically known about what working capital policies firms adopted during the period of covid 19. 
Therefore, the current study determines what kind of working capital management policies were 
adopted during the covid 19. Specifically, unlike in the previous studies, our study analyses the working 
capital management policies in developing countries. This study also intends to observe if the firms 
adopted conservative or aggressive policies of working capital during the covid 19 period.

In the following, the recent studies that investigated the effect of working capital management 
including working capital policies in normal business periods and in crises periods are synthesized 
to suggest the research hypotheses.

Rasyid (2017) investigated the effect of working capital investment and financing policies on 
performance of 393 Indonesian firms for the year 2014. They employed ROA and TQ as measures 
of firm performance. Findings revealed that working capital investment policy has significant and 
positive while working capital financing policy has significant and negative relation with ROA and 
TQ. Nanda and Panda 2018 investigated the relation between working capital financing policies 
and firm performance for 1,211 Indian manufacturing firms for the period 2000–2016. Application 
of GMM estimation revealed that working capital financing policies significantly and negatively 
influenced firm performance. In another Indian state-wise study, Farhan et al. (2021) not only 
found similar results to Nanda and Panda 2018, but they also explored the significant positive 
relation between working capital investment policies and firm performance. Results of both studies 
indicate that Indian firms generally adopted conservative approach for both working capital 
investing and financing policies.

Pestonji and Wichitsathian (2019) investigated the relation between working capital policies and 
firm performance of 68 Thai firms for the period 2012–2016. Results revealed the significant 
positive influence of working capital investment policy and the significant negative influence of 
working capital financing policy on firm performance. Basyith et al. (2021) investigated the relation 
between working capital policies and firm performance for 135 Indonesian firms from 2008 to 
2019 from eight non-financial sectors. Findings revealed that working capital investment policy 
significantly and positively influences firm performance measured by ROA while negatively influ-
ences firm performance measured by gross profit margin (GPM). In contrast, a significant negative 
relation was reported between working capital financing policies and both measures of firm 
performance. Their findings were consistent with the previous study on Indonesian firms by 
Firmansyah et al. (2018). These studies conclude that firms generally invest more in current assets 
and less use the current liabilities to finance current assets to increase performance.

Prior research widely used comprehensive measures of working capital such as cash conversion 
cycle and net working capital (Akgün & Karataş, 2021; Bashir & Regupathi, 2021; Prasad et al., 
2019; Yousaf et al., 2021). CCC was also referred as net trade cycle (Akbar et al., 2021; Laghari & 
Chengang, 2019; Prasad et al., 2019). CCC captures the average time a firm takes from payment of 
materials to collection of cash after sale of finished goods (Deloof, 2003). Or in other words, CCC 
measures the average length of time firms’ funds are tied up in the cycle of raw material purchase, 
sale of inventories and collection of sales. Theoretically, the shorter CCC is better because it does 
not block the funds in working capital such as less days to collect receivables and more days to pay 
suppliers which positively increases performance (Amponsah-Kwatiah & Asiamah, 2020; Enqvist 
et al., 2014). In contrast, holding lower inventories and collecting earlier from customers can harm 
the firm performance. However, there is no best strategy to implement regarding length of CCC. 
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NWC is the output of current assets minus current liabilities over the total assets and discovers 
whether a firm’s current assets are sufficient to cover the current liabilities when converted into 
cash.

The extant literature has provided mixed evidence for the influence of working capital manage-
ment on firm performance. Sharma and Kumar 2011 studied the working capital management and 
firm performance relation for Indian firms. Considering the sample of 263 listed firms for the 
period 2000–2008, they found CCC positively influences ROA. Similarly, in 52 listed Jordanian firms 
for the period 2000–2008 Abuzayed (2012) found the positive influence of CCC on gross operating 
profit and TQ. Similar findings are reported for firms in China (Laghari & Chengang, 2019), Czech 
(Yousaf et al., 2021), Ghana (Amponsah-Kwatiah & Asiamah, 2020), Indonesia (Basyith et al., 
2021), Spain (Rey-Ares et al., 2021), and Visegrad Group countries (Mazanec, 2022). In contrast, 
few studies reported negative relation between CCC and firm performance in India (Bhatia & 
Srivastava, 2016), Malaysia (Bashir & Regupathi, 2021) and Vietnam (Nguyen et al., 2020). The 
negative relation suggests that higher CCC leads to lower firm performance. A study by Afrifa et al. 
(2014) did not find any significant relation between CCC and firm performance. The findings for 
NWC and firm performance relation is not much different from the CCC. The positive relation is 
reported for firms in European countries (Akgün & Karataş, 2021) and UK (Afrifa, 2016), and 
negative relation is reported for firms in Poland (Anton et al., 2021).

There is limited evidence for working capital policies during the crisis 2008 and covid 19. 
In 104 Indonesian firms, Rozari et al. (2015) found that the significant positive relation 
between working capital investment policy and firm performance (measured by ROA and TQ) 
became weaker during the crisis 2008 period. This is because firms adopted aggressive 
approach for working capital investment policy. On the other hand, firms adopted 
a conservative working capital financing policy, which resulted in a significant negative relation 
with TQ. In a recent study on 61 Polish firms, Zimon and Tarighi (2021) found that covid 19 did 
not significantly affect either working capital policies. Based on the limited evidence, we 
developed below hypotheses: 

H1: The positive relationship between working capital investment policy and firm performance is 
stronger during covid 19 than the crisis 2008.

H2: The negative relation between working capital financing policies and firm performance is 
stronger in covid 19 than the crisis 2008.

Studies produced mixed results to find the effect of financial crisis on other working capital 
management variables. Sunday et al. (2017) investigated Nigerian firms’ working capital manage-
ment practices. Findings revealed that all working capital components collectively reduced the 
potency of working capital management during the financial crisis in the form of shorter CCC. In 
contrast, for 75 South African firms, study by Oseifuah (2018) did not find any significant effect of 
financial crisis on CCC and market-based firm performance (measured as market capitalization). 
For Pakistani firms, Akbar et al. (2021) found mixed effect. The relation between CCC and ROE was 
positive and negative with TQ. These studies produced results for CCC and less is known about 
NWC. Thus, the below hypotheses are developed. 

H3: The negative relationship between CCC and firm performance is stronger during the covid 19 
than the crisis 2008.

H4: The positive relationship between NWC and firm performance is stronger during the covid 19 
than the crisis 2008.
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3. Methodology

3.1. Data source
To construct our sample, we used secondary data and retrieved it from Thomson Reuters Datastream. 
Datastream is also widely used by empirical studies such as Dang et al. (2019) and Alkhataybeh 
(2021). Past empirical studies in developing countries indicated the need for efficient working capital 
management in crisis or normal business periods (Akbar et al., 2021; Altaf & Shah, 2018; Ramiah 
et al., 2014). However, the covid 19 study by Zimon and Tarighi (2021) is concentrated on the Polish 
firms. This knowledge gap in developing countries suggests us to conduct this study. We examine the 
firms from three Asian developing countries, Malaysia, Thailand and Pakistan, for the period 2004– 
2020. At the initial level, data for the financial sector was removed. Datastream shows 32 non- 
financial sectors (1094 firms) in these countries. To standardize the currency, we retrieved the data in 
US dollar.1 We filtered the extracted data for analysis purpose. Firms with incomplete observations for 
period 2004–2020 were also removed. Finally, we were left with 577 firms (9809 firm-year observa-
tions) from five sectors, which are as follows: (i) Automobile and Parts, (ii) Chemicals, (iii) Food 
Products, (iv) General Industrials, and (v) Pharmaceuticals and Biotechnology.

3.2. Variables measurement
There are two frequently used measures of firm performance, accounting-based and market-based. 
Prior studies have shown that investors are more concerned about the market-based information of 
the firm, and this measure is more appropriate to be applied (Deeds et al., 1998; Ullmann, 1985). 
Market-based performance measures consider the time value of money and opportunity cost (Fisher & 
McGowan, 1983). Unlike accounting-based measures, market-based measures are not much influ-
enced by firm-specific accounting rules (Johnson & Kaplan, 1987; McGuire et al., 1988). Moreover, these 
reflect the firms’ future performance. (Dubofsky & Varadarajan, 1987; Wisner & Eakins, 1994). On the 
other hand, despite the criticism, accounting measures of firm performance are still applied in many 
contexts (Akbar et al., 2021) and in users’ decision-making process (Afrifa et al., 2014; Akbar et al., 
2021). The results of studies that focus on accounting-based measures are often different from those 
that focus on market-based firm performance measures of firm performance. There are a number of 
previous studies that described the effect of working capital management on firm performance by 
employing different proxies of firm performance such as, return on asset, return on equity, net profit 
margin and Tobin’s q as a proxy of performance (Farhan et al., 2021; Mandipa & Sibindi, 2022; Pestonji 
& Wichitsathian, 2019; Tahir & Anuar, 2015). Based on the frequent usage, we used return on assets 
(ROA) as accounting-based and Tobin’s Q (TQ) as market-based measure of firm performance.

Tan (2016) argued that ROA is the measure of firms’ earning as per unit of total assets. TQ is the 
ratio of market value of equity minus book value of debt divided by book value of assets (Laghari 
& Chengang, 2019; Shin & Soenen, 1998). To measure the working capital policies, we used the 
two ratios: (i) CATAR for working capital investment policies and (ii) CLTAR for working capital 
financing policies. Following the literature, we also included two composite measures for working 
capital management, CCC and NWC. Other than these working capital variables, we included 
three firm-specific control variables namely, firm size (SIZE), sales growth (SG), and leverage 
(LEV), and two country-specific control variables: inflation and GDP. As the current study aims to 
analyse if influence of covid 19 on working capital management and firm performance relation is 
stronger than the financial crisis 2008, CRISIS and COVID dummies and interactions were intro-
duced in the empirical models. CRISIS is defined as 1 if a firm year is 2008–2009 or zero 
otherwise, and COVID is defined as 1 if a firm year is 2020 or zero otherwise. These dummies 
are then used with working capital variables to form interaction term. The variables measurement 
is summarised in Table 1.

We estimate four equations in this study. Equation 1 and equation 2 determines the relation 
between working capital management and firm performance, while equation 3 and equation 4 
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examines the effect of crisis 2008 and covid 19 on the working capital and firm performance 
relation. 

ROAi;t ¼ β0 þ δROAi;t� 1 þ β1CATARi;t þ β2CLTARi;t þ β3CCCi;t þ β4NWCi;t þ β5CNTL
þ εi;t (Equation 1)  

TQi;t ¼ β0 þ δTQi;t� 1 þ β1CATARi;t þ β2CLTARi;t þ β3CCCi;t þ β4NWCi;t þþβ5CNTL
þ εi;t (Equation 2)  

ROAi;t ¼ β0 þ δROAi;t� 1 þ β1CATARi;t þ β2CLTARi;t þ β3CCCi;t þ β4NWCi;tþ

β5CRISISþ β6CRISIS � CATARi;t � þβ7CRISIS � CLTARi;t þ β8CRISIS � CCCi;tþ

β9CRISIS � NWCi;t þ β10COVIDþ β11COVID � CATARi;t þ β12COVID � CLTARi;tþ

β13COVID � CCCi;t þ β14COVID � NWCi;t þ β15CNTLþ εi;t

(Equation 3)  

arrayrlTQi;t ¼ β0 þ δTQi;t� 1 þ β1CATARi;t þ β2CLTARi;t þ β3CCCi;t þ β4NWCi;t

þ β5CRISISþ β6CRISIS*CATARi;t*þ β7CRISIS*CLTARi;t

þ β8CRISIS*CCCi;t þ β9CRISIS*NWCi;t þ β10COVID
þ β11COVID*CATARi;t þ β12COVID*CLTARi;t þ β13COVID*CCCi;t

þ β14COVID*NWCi;t þ β15CNTLþ εi;tarray (Equation 4) 

where ROA and TQ are proxies of firm performance. Subscripts i is the firm while t is the time, i.e. 
from 2004 to 2020. β is the regression slope coefficient. CNTL denotes control variables: firm size, 

Table 1. Summary of variables and measurements
Variables Abbreviation Measurement
Return on Assets ROA Net profit

Total assets

Tobin’s Q TQ Market value of equity � book value of debt
Book value of total assets

Current Asset to Total Assets Ratio CATAR Current assets
Total assets

Current Liabilities to Total Assets 
Ratio

CLTAR Current liabilities
Total assets

Cash Conversion Cycle CCC Accounts receivable period  
þ inventory converion period  
� accounts payable period

Net Working Capital NWC Current assets � current liabilities
Total assets

Dummy variable 1 Crisis Crisis = 1, if the firm year is 2008 
and 2009, otherwise Crisis = 0

Dummy variable 2 Covid Covid = 1, if the firm year is 2020, 
otherwise Covid = 0

Control Variables

Firm Size FS Natural log of sales

Sales Growth SG Current year sales � previous year sales
previous year sales

Leverage LEV Total debt
Total equity

Inflation INF Consumer price index

Gross Domestic Product GDP log (real GDP per capita)
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sales growth, leverage, inflation, and GDP. ɛ is the error term. All other independent variables, 
dummies and interactions are same as defined in Table 1.

Data analysis was carried out in five stages. At the first stage, we explored the descriptive 
statistics for all variables, including mean, minimum, maximum, standard deviation, skewness, and 
kurtosis. At the second stage, Pearson’s correlation coefficients for all variables were produced. At 
third stage, we investigated the firms’ working capital management practices during normal 
business and crises periods. For this purpose, we compared the mean ranks for independent and 
dependent variables for pre-crisis, crisis, pre-covid and covid periods using Kruskal-Wallis non- 
parametric test. At fourth stage, using dynamic panel system generalized method of moments 
(GMM), we estimated the equation 1 and equation 2 for the crisis 2008 and covid 19 periods.

The corporate finance literature suggests that the most important problem in financial literature 
is related to the problems of endogeneity. Firm performance can be affected by certain unobserved 
characteristics in the equation. This leads to the heterogeneity. Moreover, the presence of endo-
genous variables in the equation is also expected to produce biased results. Consequently, the 
ordinary least square (OLS) method does not produces reliable results (Andres and Vallelado 2008). 
To deal with the endogeneity problem, dynamic panel generalized method of moments (GMM) has 
been suggested as the appropriate method by the econometric literature. GMM estimator deals 
with the problem of endogeneity, serial correlation, and unobserved heterogeneity (Arellano & 
Bond, 1991). GMM estimator includes lagged dependent variable on the right-hand side of equa-
tion and allows to include the instruments for independent variables. The Hansen-J statistics 
confirm the validity of instruments, and AR-1 and AR-2 address the problems of first-order 
and second-order serial correlation (Arellano & Bond, 1991; Roodman, 2009). Blundell and Bond 
(1998) addressed that difference GMM poorly uses instruments that yield biased and inefficient 
estimates. They suggested the use of system GMM estimation. System GMM allows to perform one- 
step or two-step estimations. To select the appropriate estimator, we checked diagnostics 
(Hansen-J statistics, AR-1 and Ar-2) for each. We found that one-step system GMM estimation 
does not meet the basic model assumptions. Instruments validity was not confirmed in any of the 
models; therefore, we moved to two-step system GMM estimation. Following Essel and Brobbey 
(2021), Moussa (2019), Obeng et al. (2021), and Rey-Ares et al. (2021), this study applied two-step 
system GMM estimation technique for working capital management and firm performance.

3.3. Empirical results
Table 2 presents the descriptive statistics for sampled firms. According to Simon et al. (2017), for 
the data normality, Skewness and Kurtosis values should be within range ±3 and ±10, respectively. 

Table 2. Descriptive statistics
N Mean SD Min Max Skewness Kurtosis

ROA 8078 0.905 0.575 0.004 7.280 1.832 8.215

TQ 8078 1.101 1.032 0.018 16.454 4.987 37.982

CATAR 8078 0.491 0.234 0.010 9.116 7.181 242.322

CLTAR 8078 0.316 0.230 0.003 6.896 5.844 117.583

CCC 8078 150.173 149.502 −639.066 2650.588 4.105 36.003

NWC 8078 0.230 0.233 −8.125 5.953 −3.876 264.330

FS 8078 11.414 1.419 0.693 16.787 0.401 1.431

SG 8078 0.233 0.944 −1.000 47.673 27.563 1069.219

LEV 8078 0.707 1.175 −6.975 63.087 20.465 993.938

INF 8078 3.230 3.635 −1.139 20.286 2.197 5.917

GDP 8078 26.467 0.310 25.750 27.023 −1.765 3.444

Source: Authors’ calculations using stata statistical software 
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Except ROA, none of the variables are normally distributed based on the actual values. Greene 
(2012) stated that normality is unnecessary to get many results in multivariate regression analysis, 
although it will permit getting numerous exact statistical findings. Moreover, it helps in the 
construction of confidence intervals and t-statistics, apart from the cases where some alternative 
distribution is explicitly presumed. Moreover, it is noted that the data outliers are original and 
extracted from reliable sources (e.g., Thomson Reuters Database and Annual Reports). Therefore, 
the approach to outlier deletion is not appropriate except if researchers have a strong justification 
based on their assessment (Hair et al., 2010). Therefore, non-normal distribution of data was not 
expected to be problematic due to large sample size, and we proceeded with non-normal data. 
During the period 2004–2020, the mean value of TQ and ROA are 1.101 and 0.905, respectively. 
Working capital policy variables, CATAR and CLTAR show different mean values 0.491 and 0.316, 
respectively. According to Adam et al. (2017), the CATAR ratio more than 50% and CLTAR ratio less 
than 50% indicate that firms follow conservative working capital investment and financing policies. 
Thus, it can be said that Asian firms could have faced the constraints in accessing the short-term 
financing for operations. Moreover, Asian firms invested more in current assets than fixed assets. It 
indicates that firms are not risk takers. The mean value of CCC shows that firms take 150.173 days, 
on average, for raw material purchase to the collection of sale proceeds. The mean and standard 
deviation of NWC are 0.230 and 0.233, respectively. Mean firm size is 11.414. Mean SG indicates 
23 percent sales growth. Mean of LEV indicates that firms used 70 percent debt.

In Table 3, Pearson’s correlation coefficients are presented for all variables. ROA and TQ are 
positively related to CATAR, CLTAR, and NWC. This positive relation indicates that the more firms 
adopt aggressive approach in working capital investment and financing policies, the more the 
investor’s value given to the firm (Afza & Adnan, 2007). Moreover, ROA and TQ negatively relates to 
CCC. The negative relation between performance and CCC indicates that the average time between 
the purchases of raw materials and the collection for sales of finished goods is long, and decreas-
ing this time lag increases performance (Deloof, 2003; Soukhakian & Khodakarami, 2019). ROA and 
TQ have different relations with FS and SG. Large firm size can increase long-term performance 
while high sales growth firms can increase short-term performance. LEV, GDP and INF show 
positive relation with TQ and ROA. These results provided initial insights on the effect of working 
capital management on firm performance. To draw conclusions on the hypotheses and provide 
robust results, regression analysis using GMM estimation is provided further.

Table 4 compares the working capital management and firm performance pre-crisis, crisis, pre- 
covid and covid periods using Kruskal-Wallis non-parametric test. The period between 2008 and 
2009 is considered as the financial crisis period and the 2020 is considered as covid 19 period. 
Kruskal-Wallis statistics p-value indicates the significance of change in the mean ranks among the 
groups. For market-based firm performance, the TQ mean rank reduced in both recession periods 
but more pronounced during the crisis 2008, we say that the effect of crisis is stronger than covid 
on firms’ market-based performance. On the other hand, ROA slightly increased during crisis and 
highly reduced during covid, indicating that accounting-based performance is adversely influenced 
during covid 19 compared to the crisis 2008. We can say that performance of non-financial firms 
during crisis and covid were somewhat worse. During the crisis 2008 and covid 19 periods, CLTAR 
has decreased compared to their values pre-crisis and pre-covid, implying that firms adopted more 
conservative working capital financing policies during the covid 19 period than the crisis 2008 per-
iod. NWC shows the decline in covid period. It seems that effect of crisis 2008 was much stronger 
on CLTAR. Pre-crisis to the covid 19 period, firms reduced the use of current liabilities to finance 
their assets. We did not find any significant evidence for change in CATAR and CCC due to crisis 
2008 and covid 19. Taking together, the above-mentioned points indicated the effect of covid 19 
on working capital management and firm performance was statistically stronger than the crisis 
2008.

Next, we estimated our empirical models using two-step System-GMM (generalized method of 
moments) with robust errors, which is consistent in the presence of any pattern of 
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heteroscedasticity and autocorrelation. This method allows endogeneity problems to be controlled 
and delivers consistent and unbiased estimates by using lagged independent variables as instru-
ments (Arellano & Bond, 1991). We lagged our depdendet variables with t-1. For independent 
variables, we use their lags from t-1 to t-2 as instruments. Table 5 presents results for estimation 
of equation 1 and equation 2 using GMM estimation. GMM performance indicators in all models, 
meeting the assumptions, indicates that there is no second order serial correlation (AR-2) and 
instruments are valid. The significant positive lagged values of dependent variables show that firm 
performance in last year positively influence firm performance in next year. Model 1 and model 2 
show that CATAR is significantly positive while CLTAR has a significantly negative influence on 
firms’ accounting-based and market-based performance. The coefficient of CATAR is statistically 
significant with ROA and TQ (β = 0.229 and β = 0.248). It shows that the higher total current assets 
to total assets ratio leads to higher performance. This can be done by increasing the current assets 
levels that follows the conservative approach of working capital investment policy. This is because 
manufacturing sector need more working capital to expand inventories and trade credit to 
customers. In contrast, the service sector holds fewer inventories and account receivables 
(Adam et al., 2017). This finding is consistent with the previous studies such as Awopetu et al. 
(2017), Basyith et al. (2021), Farhan et al. (2021), Nazir and Afza (2009), and Pestonji and 
Wichitsathian (2019), who concluded that conservative working capital investment policy 
increases firm performance. The CLTAR significantly and negatively influences both measures of 
firm performance (β = −0.081 and β = −0.227). It means that firms can increase performance if use 
less current liabilities to finance their operational activities. Therefore, using high conservative 
working capital financing policy can help the firm to increase its accounting-based performance 
and market-based performance. This finding is consistent with the studies of Basyith et al. (2021), 
Farhan et al. (2021), and Pestonji and Wichitsathian (2019).

In addition, the results show strong evidence of negative relation between CCC and both 
measures of firm performance where the coefficient is negative and significant (β = −0.002 and 
β = −0.001). It implies that decreasing the CCC will generate more profits for the firm. The negative 
CCC implies the shorter account receivable period, shorter inventory conversion period and longer 
accounts payable period. This all leads to the lesser funds block in the working capital and thus 
reduces the needs for external capital to finance operations. Moreover, the less external finance 
results in the less cash outflow in terms of the interest cost. Thus, working capital maintenance 
cost is reduced and in outputs provides better margins and increased performance. So, a firm 
manager can enhance the performance by shortening the CCC. It further entails that firms can 
create shareholder value by reducing the CCC to minimum. This result is consistent with the studies 
by Simon et al. (2017), Soukhakian and Khodakarami (2019), Basyith et al. (2021), Yousaf et al. 

Table 4. Kruskal-Wallis non-parametric test for the effect of crisis 2008 and covid 19 on 
working capital management and firm performance

Variables Pre-crisis Crisis Pre-covid Covid
K-Wallis Stat. 

(P-value)
ROA 4342.65 4378.77 4011.35 3339.28 87.034 (0.000)*

TQ 4354.22 3935.72 4033.72 3990.09 13.088 (0.004)*

CATAR 4169.90 3997.67 4044.85 3939.29 2.371 (0.352)

CLTAR 4297.89 4207.76 3997.71 3862.46 18.269 (0.000)*

CCC 4230.24 4086.68 4005.72 4092.19 5.837 (0.120)

NWC 3902.16 3907.21 4106.48 3771.63 18.087 (0.000)*

Source: Authors’ calculations using statistical package for the social sciences (SPSS) 
Note: Mean ranks for each variable are given in respective rows. Periods in columns are defined as Pre-crisis: 2004– 
2007, Crisis: 2008–2009, Pre-Covid: 2010–2019, Covid: 2020. In last column, values in parenthesis are p-values for 
Kruskal-Wallis statistics, which are defined as * <1%, ** <5%, *** <10%. 
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(2021), and Bashir and Regupathi (2021). However, the result contradicts Amponsah-Kwatiah and 
Asiamah (2020) and Ebenezer and Asiedu (2013). In contrast to CCC, NWC shows positive relation 
with both measures of firm performance. The coefficient is significantly positive (β = 0.024 and 
β = 0.312). This result implies that the greater the proportion of current assets over the total 
assets, the higher the firm performance. This finding is similar to the studies by Akgün and Karataş 
(2021) and Sheikh et al. (2016). In firm-specific control variables, FS is negatively associated with 
firm performance measures. SG is positively associated with ROA and negatively associated with 
TQ. In contrast, LEV is negatively associated with ROA and positively associate with TQ. In country- 
specific control variables, GDP is negatively associated with TQ only and INF is positively associate 
with both ROA and TQ.

Table 6 presents results for estimation of equation 3 and equation 4 using GMM estimation. Model 3 
to Model 6 present further analysis to examine the effect of crisis 2008 and covid 19 on relation 
between working capital and firm performance. In Model 3 to Model 6, crisis 2008 and covid 19 
dummies shows the significant negative coefficients with ROA (β = −0.050 and β = −0.339) and 
significant positive coefficients with TQ (β = 0.658 and β = 1.603). This result indicates that crisis 
2008 and covid 19 have positive influence on the shareholder value. This result is somewhat consistent 
with Akgün and Karataş (2021) who found the negative influence of the crisis on ROA for European 
countries. The coefficients of covid interactions in comparison to the coefficients of crisis interactions 

Table 5. GMM estimation results for the relation between working capital policies and firm 
performance

Model 1 Model 2
ROA TQ

Variables Coef. Coef.
Lag 0.539*** 

(0.000)
0.121*** 
(0.000)

CATAR 0.229*** 
(0.000)

0.248*** 
(0.000)

CLTAR -0.081*** 
(0.000)

-0.227*** 
(0.000)

CCC -0.002*** 
(0.000)

-0.001*** 
(0.000)

NWC 0.024** 
(0.019)

0.312*** 
(0.000)

FS -0.016*** 
(0.000)

-0.031*** 
(0.000)

SG 0.201*** 
(0.000)

-0.036*** 
(0.000)

LEV -0.026*** 
(0.000)

0.242*** 
(0.000)

GDP 0.000 
(0.315)

-0.001** 
(0.048)

INF 0.007*** 
(0.000)

0.008*** 
(0.000)

Constant. 0.738*** 
(0.000)

1.176*** 
(0.000)

No. of Obs. 8655 8655

No. of instruments 283 285

AR (2) (P-value) 0.530 0.055

Hansen Test (P-value) 0.197 0.745

Note: P-values in parenthesis are * <0.1, ** <0.05%, *** <0.01 
Source: Authors’ calculations using Stata statistical software 
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indicate that the effect of covid 19 is more pronounced than crisis 2008. This result is in contrast with 
Zimon and Tarighi (2021) who did not find effect of covid 19 on firm performance. All variables’ 
coefficient sizes in Model 4 and Model 6 are higher than those in Model 3 and 4. Notably, covid 19 
significantly changed the relation between working capital and firm performance. This finding is in 
contrast to those of Akgün and Karataş (2021), Afrifa and Padachi (2016), and Simon et al. (2017) who 
did not find significant influence of financial crisis on working capital and firm performance relation. 
CATAR has significant and negative relation with ROA. With TQ, the relation is significantly positive and 
stronger than crisis 2008. In contrast, CLTAR has significantly positive relation with ROA and 

Table 6. GMM estimation results for effect of crisis 2008 and covid 19 on the relation between 
working capital and firm performance

Model 3 Model 4 Model 5 Model 6
ROA TQ ROA TQ

Variables Coef. Coef. Coef. Coef.
Lag 0.701*** 

(0.000)
0.117*** 
(0.000)

0.872*** 
(0.000)

0.119*** 
(0.000)

Crisis 2008 −0.050** 
(0.032)

0.658*** 
(0.000)

Crisis* CATAR 0.819*** 
(0.000)

1.224*** 
(0.000)

Crisis* CLTAR −0.271*** 
(0.000)

−0.966*** 
(0.000)

Crisis* CCC −0.001*** 
(0.000)

−0.007*** 
(0.000)

Crisis* NWC −0.272*** 
(0.000)

−0.131 
(0.579)

Covid 19 −0.339** 
(0.022)

1.603*** 
(0.000)

Covid*CATAR −3.003*** 
(0.000)

3.567*** 
(0.000)

Covid*CLTAR 3.660*** 
(0.000)

−2.474*** 
(0.000)

Covid*CCC 0.001** 
(0.018)

−0.016*** 
(0.000)

Covid*NWC 2.791*** 
(0.000)

−0.626 
(0.229)

FS −0.007** 
(0.020)

−0.033*** 
(0.001)

−0.013*** 
(0.001)

−0.031** 
(0.009)

SG 0.287*** 
(0.000)

−0.043* 
(0.081)

0.096*** 
(0.000)

−0.036 
(0.254)

DR 0.062*** 
(0.000)

0.199*** 
(0.000)

0.084*** 
(0.000)

0.281*** 
(0.000)

GDP 0.001** 
(0.116)

0.004*** 
(0.000)

0.004*** 
(0.000)

0.007*** 
(0.000)

INF 0.005** 
(0.000)

0.003 
(0.470)

−0.015*** 
(0.002)

0.002 
(0.887)

Constant. 0.218*** 
(0.000)

1.105*** 
(0.000)

0.155*** 
(0.001)

0.984*** 
(0.000)

No. of Obs. 8655 8655 8655 8655

No. of instruments 136 138 161 115

AR (2) 0.167 0.703 0.773 0.119

Hansen Test 0.554 0.424 0.281 0.836

Note: P-values in parenthesis are * <0.1, ** <0.05%, *** <0.01 
Source: Authors’ calculations using stata statistical software 
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significantly negative relation with TQ. These findings indicate working capital investment policies of 
firms, although negatively influenced accounting-based performance but positively increased the 
market-based performance. Similarly, the working capital financing policies positively influenced 
accounting-based performance but negatively influenced the market-based performance. Based on 
different results due to the different measures of firm performance, we can say that H1 and H2 are 
partially supported. These findings indicate that firms’ working capital policies during covid 19 are 
different from the crisis 2008. There have been no comparable past studies to support our results.

The results for CCC and NWC are also different in covid 19 period than the crisis 2008 period, with 
ROA, CCC and NWC having significant positive relation in the covid 19 period. Higher length of CCC 
during the covid 19 positively influences ROA but negatively influence TQ. It could imply that 
during covid 19 period, firms experienced slow sales and faced difficulty in collecting the recei-
vables from their customers (because they were also adversely affected); therefore, to stay liquid 
firms delayed payments to their own suppliers. This positively influenced the firms’ asset based 
returns. However, this policy is not in the interest of shareholders because all funds are tied up in 
working capital cycle. So, we can say that effect of covid 19 on CCC and firm performance was 
adverse for shareholders. On the other hand, the relation between NWC and TQ is still negative and 
insignificant. In addition, comparison of the coefficient size shows that magnitude of relation 
between CCC and TQ and relation between NWC and ROA is high compared to the crisis 2008 per-
iod. Thus, H3 and H4 are partially supported.

In control variables, FS negatively, but DR and GDP, positively influence the performance in all 
models. During the crisis 2008 period, SG is positively associated with ROA at 1% level but 
negatively associated with TQ at 10% level. During covid 19 period, SG and ROA relation remains 
positive but turns to insignificant negative with TQ. INF is significant positive with ROA during the 
crisis period but significant negative during the covid period. With TQ, relation is not significant in 
either model. Overall, study findings revealed that working capital and firm performance relation 
changes due to the economic conditions.

4. Conclusion
The current study aims three objectives. First, it explores the working capital practices during crisis 
2008 with covid 19. Second, it investigates the direct relationship between working capital manage-
ment and firm performance for the whole period 2004–2020. Third, for comparison, this study 
investigates the working capital management and firm performance relationship for crisis 2008 
and covid 19 periods separately, which is not studied before, to the best of our knowledge. Several 
studies explored that during the financial crisis 2008, firms changed working capital practices, so the 
firm performance also changed in the firms around the world (Akbar et al., 2021; Akgün & Karataş, 
2021; Simon et al., 2017). Covid 19 became another reason to adversely affect the global working 
capital management practices (PwC., 2021). By taking 577 firms from three Asian countries, Malaysia, 
Pakistan and Thailand, this study is a first attempt to show how firms responded to the covid 19.

To measure working capital management, we considered two measures of working capital 
policies namely, working capital investment policies and working capital financing policies, and 
two common and comprehensive indicators of working capital management known as CCC and 
NWC. For firm performance, we used ROA and TQ. Descriptive analysis results showed that Asian 
firms adopted conservative working capital investment and financing policies. Kruskal-Wallis non- 
parametric test is used to examine the differences for working capital management and firm 
performance pre-crisis, crisis, pre-covid and covid periods. These results confirm that effect of 
covid 19 was severe on working capital management and firm performance than the crisis 2008. In 
covid 19, ROA and TQ showed significant decline. To mitigate the adverse effect of covid 19, firms 
decreased the use of current liabilities to finance assets. NWC also showed a decline in the covid 
period relative to the pre-crisis, crisis and pre-covid period.
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For the whole study period, results showed that CATAR and NWC positively while CCC and 
CLTAR negatively influence firm performance. Our results are consistent with previous studies 
(Bashir & Regupathi, 2021; Basyith et al., 2021; Simon et al., 2017; Soukhakian & Khodakarami, 
2019; Yousaf et al., 2021). Lastly, we compared the effect of crisis 2008 and covid 19 on working 
capital management and firm performance relation. The findings showed that covid 19 changed 
the relation between working capital management and firm performance. Both working capital 
policies and both working capital components showed different coefficient signs and sizes than 
the crisis 2008 period. However, the results were mixed based on proxies of performance. 
Although these findings are not comparable to past studies because of less work for covid 19, 
firm managers would be able to mitigate the effect of crises by adopting a suitable working 
capital management policy which eventually increases returns for both firms and shareholders. 
This study, however, is not without limitations. The two proxies of firm performance namely ROA 
and TQ are used. Other measures can also be included to provide strategic implications and 
more useful insights. This study used secondary data for analysis. Future researchers can also 
use survey data to understand the behavior of firms’ managers in managing the working capital 
in response to economic conditions.
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