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An analysis of working capital management in 
India: An urgent need to refocus
Najib H.S. Farhan1, Fozi Ali Belhaj2, Waleed M. Al-ahdal3 and Faozi A. Almaqtari4*

Abstract:  The current study aims to evaluate the impact of working capital 
components on the financial performance of Indian pharmaceutical companies. 
Moreover, it aims to analyze working capital among small, medium and large 
firms. The study uses a panel data of 82 pharmaceutical companies for the 
period from 2008 to 2017. Generalized Method of Moment (GMM) model is 
used for estimating the results. Findings show that there is a significant dif
ference in managing working capital among small, medium and large firms. 
Furthermore, it is found that number of days’ collection period, number of days’ 
payable period and number of days’ inventory holding period positively 
impact the financial performance of Indian pharmaceutical companies mea
sured by return on assets and net operating margin. Whereas, cash conversion 
cycle has a negative impact on return on assets, net operating margin and 
Tobin’s Q.
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1. Introduction
Working Capital Management (WCM) is considered to be one of the most important areas of 
financial management which has attracted the attention of financial managers, academicians 
and researchers to investigate its impact on firm’s performance (e.g., Abuzayed, 2012; Deloof, 
2003; Raheman et al., 2010; Raheman & Nasr, 2007; Ukaegbu, 2014; Vural et al., 2012). WCM is 
essential to all companies operating in developed and developing countries. Efficient working 
capital management enables firms to react quickly and appropriately to unexpected market 
changes. The critical task of working capital management is maintaining adequate liquidity to 
guarantee the smooth function of a business unit. It is reported that one of the things that 
hinders a company from good profit is liquidity constrains (Afrifa, 2013). On the other hand, 
a high level of liquidity may also negatively affect firms’ profitability (Baek, 2006). Thus, firms 
are advised to invest more in current assets more than investing in fixed assets for maintaining 
adequate liquidity.

Recently, the research on WCM has been increased; especially, after the financial crisis that took 
place in 2007/2008 (Pirttilä, 2014). Furthermore, Viskari et al. (2011) argue that research on WCM is 
segmented and have been studied widely. However, Preve and Sarria-Allende (2010) and Sagner 
(2014) believe that working capital have been intensively taught in schools and discussed in many 
books, studies on WCM that used robust statistical tests such as Generalized Method of Moments 
(GMM) are few, especially in India; because most of reviewed studies that were carried out in 
Indian pharmaceutical industry (e.g., Bhunia & Das, 2015; Jain, 2014; Kavitha & Shanmugam, 2015; 
Mehra, 2013; Pandey et al., 2016; Vijayalakshmi & Srividya, 2015; Viswanathan et al., 2016), used 
either descriptive statistics, Pearson correlation or least square regression models. Further, by 
looking to the reviewed studies that were conducted in the Indian pharmaceutical industry, it 
was found that none of the studies followed scientific sampling process to get robust results to be 
generalized to the industry. Moreover, the market leadership in pharmaceutical industry is based 
on new product development rather product innovation. That is what motivated the researchers to 
conduct this study in an emerging market; India. Hence, this study is going to contribute to the 
literature by using robust statistical tests and scientific methodology.

Indian pharmaceutical industry is ranked the third in the world and is known as the fastest 
growing drug market all around the world, but the domestic markets’ performance in pharmaceu
tical industry experienced a decline in the financial year 2016–17 as a result of the government 
efforts in making medicines affordable and accessed by most of the population in India. The 
industry showed poor sales performance during two successive quarters ended in September 2016, 
after that the industry reported grow in sales performance by only 2.9% in December 2016 quarter. 
Historically, the industry had experienced poorer working-capital performance as compared to 
other industries. Therefore, this paper seeks firstly, to explore the differences in WCM among small, 
medium and large pharmaceutical firms, secondly, to examine the influence of WCM on firms 
performance in a different context; India. The business environment in India is somewhat different 
from that of other countries around the globe. WCM in Indian pharmaceutical contexts sounds an 
interesting one to investigate. The study will provide a rich context to interpret the results. Indeed, 
the paper has a potential contribution to research, especially in the field of working capital. The 
study uses generalized method of moment for running the analysis. Two accounting-based 
measures namely: ROA and Net Operating Margin (NOM), and one marketing based measure 
Tobin’s Q are taken as measures for firms’ performance. Number of days’ collection period, number 
of days’ payables period, number of days inventory-holding period and cash conversion cycle are 
the independent variables while, Leverage and firms’ size are used as controlling variables. The rest 
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of this paper is organized as follows: section 2 illustrates previous literature. Section 3 provides 
a brief overview of the pharmaceutical industry. Section 4 demonstrates research design. Section 5 
analyses and discusses the findings. Section 6 briefly concludes the study.

2. Literature review
Traditionally, studies on a long-term financial management were overwhelming and dominating 
the empirical and theoretical literature of corporate finance. Singh and Kumar (2014) believe that 
the development in the existing literature of WCM is limited. Further, the focus of researchers has 
been shifted either towards the determinants of working capital or long-term corporate finance 
(e.g., Chiou et al., 2006; Mansoori & Muhammad, 2012; Narender et al., 2008; Nazir & Afza, 2009). 
Nevertheless, there are few studies in working capital field concern about firms’ liquidity and 
profitability (e.g., Abuzayed, 2012; Deloof, 2003; Gill & Obradovich, 2012; Lazaridis & Tryfonidis, 
2006; Padachi, 2006). Moreover, the majority of research that identified WCM and its efficiency 
were carried out in developed countries, e.g., United States and Australia, while the literature 
related to developing economies is scant. India is classified by the World Bank as one of the Asian 
low middle income country (Somvanshi, 2016). Furthermore, a deeper understanding of working 
capital’s historical perspectives will make sense of its practices today and likely in future directions. 
These are some of the motivations that encourage the researchers to conduct this study in an 
emerging market; India. The body of this section is extensively focusing on the results, variables, 
and the statistical techniques which were used by previous researchers in the field of working 
capital in order to find what has been done and what is left to be done.

Various studies (e.g., Ajibolade & Sankay, 2013; Kazimoto, 2016; Nyamao et al., 2012; Taani, 
2012; Uchenna et al., 2012; Wire, 2015) found a positive association between WCM variables and 
firm’s performance. However, Nyamao et al. (2012) conducted a survey using a stratified random 
sampling technique. The questionnaire was distributed to 72 trading and 41 manufacturing 
enterprises. Firm’s performance was measured in terms of growth in sales, growth in profit, growth 
in total assets, and growth in the market, whereas cash management, receivables management, 
and inventory management were used as proxy variables for working capital. It was concluded 
that 63.4% of the variations in firm’s performance could be explained by the changes in the 
efficiency of working capital components. In the same year, Taani (2012) took a sample of 45 
companies listed on Amman Stock Exchange to investigate the impact of WCM policy on firm’s 
performance measured by net income, Return on Equity (ROE) and ROA. Results show that the 
WCM policy has a significant relation with net income and an insignificant relation with ROE and 
ROA. Consistently, Uchenna et al. (2012) applied a cross-sectional time-series data for four world- 
leading beer brewery firms to find out the impact of working capital measured by cash conversion 
cycle, current ratio, sales growth and debt ratio on firm’s profitability. The findings showed that 
there was a positive relation between world leading firms’ profitability and its cash conversion 
cycle and sales growth rate. Researchers argued that sales growth rate and cash conversion cycle 
could be used effectively as determinants of the sector’s profitability

On the other hand, other studies, (e.g., Afrifa, 2016; Ahmadpour et al., 2012; Ahmed et al., 2016; 
Ajao & Adebayo, 2010; Alipour, 2011; Almazari, 2013; Lyngstadaas & Berg, 2016; Deloof, 2003; 
Karaduman et al., 2010; Lazaridis & Tryfonidis, 2006; Makau et al., 2014; Singhania & Mehta, 2017; 
Nazir & Afza, 2014; Oladipupo & Okafor, 2013; Pas & Gama, 2015; Raheman et al., 2010; Raheman 
& Nasr, 2007; Şamiloğlu & Akgün, 2010; Sen & Oruç, 2009; Tran et al., 2017; Vahid et al., 2012; 
Vural et al., 2012) demonstrated a negative correlation between WCM variables and firm’s perfor
mance. Interestingly, not all studies used the same methodology; various methods, statistical 
techniques, along with a variety of variables were used for measuring the impact of WCM on firms’ 
performance.

Empirical studies, (e.g., Garcia-Teruel & Martınez-Solano, 2007; Karaduman et al., 2010; Pais & 
Gama, 2015) investigated the impact of WCM on firm’ performance using ROA as a measure of 
firms performance and Average Collection Period (ACP), inventory conversion period (ICP), average 
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payment period (APP) and Cash Conversion Cycle (CCC) as measures of WCM. It was concluded that 
WCM has a negative impact on the firm’s profitability. In the same way of conducting and 
analyzing data, Sen and Oruç (2009) used the same variables for measuring WCM in addition to 
the current ratio and networking capital ratio to find out the relationship between the efficiency 
level of WCM and ROA. The results of the study after adding these variables were consistent with 
previous ones showing a negative relationship between ROA as a measure of firms’ performance 
and WCM. Similarly, Makau et al. (2014) measured the performance through ROA and WCM by 
average collection period, and the findings demonstrated that there was a negative effect of 
average collection period on firm’s performance of Kenyan firms.

Consistently, other researchers (e.g., Ajao & Adebayo, 2010; Alipour, 2011; Almazari, 2013; 
Deloof, 2003; Lazaridis & Tryfonidis, 2006; Tran et al., 2017) took average collection period, 
inventory conversion period, average payables period and cash conversion cycle as proxy variables 
for measuring WCM, but for measuring firms’ performance (profitability) they used gross operating 
income. The study findings underlined the existence of the negative relationship between WCM 
and firms’ performance. Furthermore, studies such as Aggarwal and Chaudhary (2015); Haresh 
(2012), Mahato and Jagannathan (2016), Ray (2012), Sharma and Kumar (2011), and Singhania 
et al. (2014) measured WCM by inventory conversion period, average collection period, average 
payment period and cash conversion cycle. Firm’s profitability was measured by ROA, gross 
operating profit, and net operating profit. The findings affirmed that components of working 
capital have a different association with firm’s performance positively and negatively. Consistent 
with these studies, Yadav and Sb (2014) used the same variables plus net trading cycle to measure 
WCM and its impact on ROA of 10 Indian steel manufacturing companies.

Because of different business environment and firms’ characteristics, working capital would be 
different in different countries; this is the reason behind the conflicting results of previous studies. 
For instance, the financing cost in India seems to be higher and capital is less available in comparison 
to the developed countries, which caused difficulty for Indian firms to finance their working capital 
requirements. Furthermore, Indian accounting practices are somewhat different and have smaller 
manufacturing firms base as well as few multinational companies. All these factors might have caused 
some companies to have different WCM approaches. In fact, Indian companies are different from that 
in the world in terms of working capital efficiency, comparative technologies and regulatory practices.

Few studies evaluated working capital in Indian pharmaceutical industry (e.g., Bhunia & Das, 
2015; Jain, 2014; Kavitha & Shanmugam, 2015; Mehra, 2013; Pandey et al., 2016; Vijayalakshmi & 
Srividya, 2015; Viswanathan et al., 2016), all these studies used different proxy variables for 
measuring working capital and its impact on Indian firms’ performance. It is worth mentioning 
that these studies have some major limitations e.g., these studies were either case studies or 
confined to top 10 companies (e.g., Joshi & Ghosh, 2012; Vijayalakshmi & Srividya, 2015; 
Viswanathan et al., 2016). Further, they did not adopt a good methodology or implement robust 
statistical tests. Furthermore, lack of studies that cover a large sample motivated the researcher to 
take a large sample (82 companies with 820-year observations) which is enough for making 
generalisation. Therefore, this paper seeks to contribute to the existing literature by evaluating 
the impact of working capital on firms’ performance in a different context; India. The business 
environment in India is somewhat different from that of other countries around the globe. 
Therefore, working capital in Indian context sounds an interesting to estimate. Hence, the study 
tries to provide a rich context to interpret the results. Indeed, the paper has a potential contribu
tion to research, especially in the Indian pharmaceutical industry.

3. Overview about pharmaceutical industry
The Indian pharmaceutical market is the fastest-growing market in the world. It sets itself as 
a worldwide manufacturing and research Centre. India has a massive number of scientists and 
engineers who can boost the industry to a very high and competent level. Indian pharmaceutical 
industry is listed the first among other science-based industries with huge abilities in drug 
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manufacturing and technology. It is well known for being an organised sector (Padiya, 2015). 
Figure 1 shows that the Indian pharmaceutical sector is expected to grow by at least 50% a year 
for the next 32 years, which shows a robust growth over long term.

The industry is estimated to be worth US 4.5 USD billion, with annual growth between 8% and 
9%. In terms of range of medicines manufactured and technology used, the industry ranks third in 
the world. The industry meets approximately 70% of the country’s demand for drug intermediates, 
bulk drugs, pharmaceutical formulations, capsules, oral tablets and chemicals.

The industry produces around 10% of global production (Geethalakshmi & Jothi, 2016; Pandey 
et al., 2016). Figure 2 shows that Indian pharmaceutical companies exported medicine for US 
16.89 USD Billion. This number is expected to reach US 40 USD Billion by 2020.

More than 20,000 units which are registered and working in the pharmaceutical sector, out of them, 
approximately 250 units are large and control 70 percent of the market (Geethalakshmi & Jothi, 2016; 
Vijayalakshmi & Srividya, 2015). The annual turnover of pharmaceutical industry during the 
financial year 2015–16 is 185,388 crores. This figure represented a decrease of 7.4% over the figure 
of the financial year 2014–15 (Department of Pharmaceuticals, 2017). It is expected that Indian 
pharmaceutical sector is going to achieve compound annual growth of 23.9% by the year 2020 
(Padiya, 2015). However, the domestic market of pharmaceutical witnessed a decline in the 
financial year 2016–17, that is attributed to the efforts of the government in making medicines 
affordable and accessed by all people. It is noticed that pharmaceutical industry is a sector that will 
keep observing a high growth opportunity in the next future.

4. Research methodology
This study relied on secondary data that are extracted from Prowess IQ database. The financial data 
covered 10 years from 2008 to 2017. However, marketing-based measures seem to be more suitable 

Figure 1. Forecasted growth of 
Indian pharmaceutical sector in 
comparison to some other big 
pharmaceutical sectors world
wide (source: BRICs and 
Beyond, Goldman Sachs, 
November 2007).

Figure 2. Trade data of Indian 
pharmaceutical sector (source: 
department of commerce India, 
department of pharmaceuti
cals, Indian business news, MI 
Techsci Research.
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than accounting-based measures, they are affected by several uncontrollable factors (Gani & 
Jermias, 2006). Hutchinson and Gul (2004) believe that for reflecting the results of management 
actions accounting-based measures are preferable to market-based measures for evaluating the 
impact of WCM on firms’ performance. Therefore, two accounting-based measures namely: ROA, 
NOM and one marketing-based measure Tobin’s Q are used for measuring firms’ performance. WCM 
is measured by four proxies: number of days’ collection period, number of days’ payable period, 
number of days’ inventory holding period and cash conversion cycle. Table A1 in the appendix shows 
the study variables’ name, symbols, formula and their use in the previous literature.

In order to check if working capital among small, medium and large groups is managed 
differently or not and if this difference is statistically significant or not, Kruskal-wallis test was 
run. Kruskal-wallis test is a non-parametric test which is the alternative test to the parametric test 
one way ANOVA. The reason behind running the non-parametric test (Kruskal-wallis) is that it does 
not assume the normal distribution of the data. If the data are normally distributed, the para
metric test (one way ANOVA) would be appropriate to be run (Davis & Pecar, 2010). For the purpose 
of running this test, the sample was divided based on their size into three categories: small, 
medium and large firms. First category (small firms) consists of 27 firms whose total assets is 
less than 1323.485 RS million, the second category (medium firms) consists of 28 firms whose total 
assets lie between 1323.485 RS million and 13,749.426 RS million and the third category (large 
firms) consists of 27 firms whose total assets lie between 13,749.426 RS million and 353,920.8 
RS million. Usually, large firms tend to have more assets than medium and small firms do. Further, 
larger firms generally have stable cash follow (Barclay et al., 2003). Kim (2016) argues that older 
and larger firms have the advantage over small firms as they can expand their accounts payable 
level.

The target population of the study consisted of 141 companies which are listed on Bombay Stock 
Exchange (BSE). To ensure that the sample is ideal, the study set the following criteria for any 
company to be included in the study sample:

● The establishment of the company must be before 2008.
● The company’s data must be during March 2008 to March 2017.
● The company must not have any extreme outliers.

Therefore, one company was excluded because its establishment was after the 
financial year 2008. Forty-one companies did not have data for the study period from 
March 2008 to March 2017 were discarded to maintain balanced structured panel. 
Seventeen companies were eliminated from the sample due to the existing of extreme 
outliers that would affect the results obtained from regression model. Thus, the final sample 
consists of 82 companies that met the above criterion. Figure 3 illustrates the process of 
sample selection 

To examine the impact WCM on firm’s performance, 12 regression models are designed as 
follows:

ROAð Þit¼αþ β1 NCPð Þit þ β2 SIZð Þit þ β3 LEVð Þit þ εit (1)  

ROAð Þit¼αþ β1 NPPð Þit þ β2 SIZð Þit þ β3 LEVð Þit þ εit (2)  

ROAð Þit¼αþ β1 NIHPð Þit þ β2 SIZð Þit þ β3 LEVð Þit þ εit (3)  

ROAð Þit¼αþ β1 CCCð Þit þ β2 SIZð Þit þ β3 LEVð Þit þ εit (4)  
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NOMð Þit¼αþ β1 NCPð Þit þ β2 SIZð Þit þ β3 LEVð Þit þ εit (5)  

NOMð Þit¼αþ β1 NPPð Þit þ β2 SIZð Þit þ β3 LEVð Þit þ εit (6)  

NOMð Þit¼αþ β1 NIHPð Þit þ β2 SIZð Þit þ β3 LEVð Þit þ εit (7)  

NOMð Þit¼αþ β1 CCCð Þit þ β2 SIZð Þit þ β3 LEVð Þit þ εit (8)  

TQð Þit¼αþ β1 NCPð Þit þ β2 SIZð Þit þ β3 LEVð Þit þ εit (9)  

TQð Þit¼αþ β1 NPPð Þit þ β2 SIZð Þit þ β3 LEVð Þit þ εit (10)  

TQð Þit¼αþ β1 NIHPð Þit þ β2 SIZð Þit þ β3 LEVð Þit þ εit (11)  

TQð Þit¼αþ β1 CCCð Þit þ β2 SIZð Þit þ β3 LEVð Þit þ εit (12) 

Where:

(ROA) it = Stands for financial performance of company I, at time t, measured by return on assets

(NOM) it = Stands for financial performance of company I, at time t, measured by net operating 
margin

(TQ) it = Stands for financial performance of company I, at time t, measured by Tobin’s Q, (NCP) it 
= Number of days’ collection period of company I, at time t. (NPP) it = Number of days’ deferral 
period. (NIHP) it = Number of days’ inventory-holding period

Figure 3. Sample selection 
process.
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(CCC) it = Cash conversion cycle. (SIZ) it = Size of company i at time t. (LEV) it = Leverage of 
company i at time t. (α) = Common y-intercept. (β1-β3) = coefficients of the explanatory variables 
(ε) it = Stochastic error term of company i at time

5. Findings and discussion

5.1. Descriptive analysis
ROA, NOM, and Tobin’s Q are used for measuring the financial performance of Indian pharmaceutical 
firms. It is clear from Table 1 that the mean values of whole sample for performance measures are 
6.10, 14.68 and 1.52 with standard deviation of 9.15, 9.62 and 1.99 for ROA, NOM and Tobin’s Q, 
respectively. This indicates that the majority of listed pharmaceutical companies are profitable. Table 
1 reveals that small and medium firms are less profitable in comparison to large firms, the mean 
values of their financial performance measures are 6.775, 15.466 and 1.936, respectively.

Number of days’ collection period (NCP) are used for evaluating the collection policy of 
Pharmaceutical companies, results show that pharmaceutical companies receive the payment of 
their credit sales from customers after 100.90 days on average. Table 1 shows that small firms wait 
102.814 days to receive their money from customers, medium firms hold on 100.281 days and large 
firms wait 99.638 days, which means that smaller firms wait longer than larger firms do. In general, 
pharmaceutical firms have good collection policy as they release the cash from sales earlier possible.

The average number of days’ payable period is 86.52, which means that pharmaceutical companies 
delay the payments to their credit purchases 86.52 days. The minimum and maximum numbers of 
days’ payable period are 462 and 7.42, respectively. Pharmaceutical companies (small, medium and 
large) take on average 3 months to pay back their suppliers, which is quite similar to the period of 
collecting money from customers. In comparison to other sectors e.g., telecom sector which wait 
142 days to collect the payments of their credit sales from customers and delay the payments to their 
credit purchases 21 days (Mahato & Jagannathan, 2016), pharmaceutical companies are following 
a strict credit policy, and they are efficient in collecting their money from customs.

Number of days inventory-holding period is used as a measure for inventory policy, the mean of 
inventory-holding period is 32.24. Small firms take 26.73 days to turnover their inventory, medium 
firms take 33.826 days and large firms take 36.735 days to turnover their inventory, this means 
that larger firms are reputable and have good relation with suppliers to finance their inventory, so 
they store their drugs for longer period than smaller firms do. These results indicate that pharma
ceutical companies take almost 1 month to turnover their inventory. This result is consistent with 
Afrifa (2013) who found that firms take approximately 1 month to sell out their inventory. The 
minimum and maximum days that are needed by companies to turn over the inventory ranges 
between 1 and 205, which is closer to the result found by (Mahato & Jagannathan, 2016). It can be 
said that pharmaceutical companies process and sell their finished goods straightaway.

Cash conversion cycle minimum and maximum values of pharmaceutical firms range between 
−305.70 and 424.10 days with a mean of 17.66 days; these results are far from that obtained by 
Sharma and Kumar (2011), Mahato & Jagannathan (2016) and Ray (2012). Small pharmaceutical 
firms need 9.505 days to convert their cash in to purchases, inventory and then in to sales, while 
medium firms need 20.279 days and large firms need 23.108 days. This means that smaller firms 
take less time to convert their cash in to purchases, inventory and then in to sales, that is because 
they could not maintain good relations with suppliers or get loans for financing their inventory. 
Overall, the sector is successful in maintaining cash conversion cycle is short enough in order to 
enhance their performance.

Firms’ size is measured by the log of total assets. The average of log total assets is 8.26, and the 
minimum and maximum values range between 3.68 and 12.87 with a standard deviation of 1.86. 
The standard deviation shows a small variation in the size of the pharmaceutical companies listed 
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on BSE. The mean of leverage ratio for pharmaceutical companies is 1.94%, the minimum and 
maximum leverage values range from 0.00 to 104.60 with a standard deviation of 9.36. The 
standard deviation is large which indicates the large variation in the financial leverage of pharma
ceutical companies; this illustrates that the majority of pharmaceutical companies do not use debt 
for financing their business. This is understandable as all pharmaceutical companies in the sample 
are listed on BSE, which allows firms to go for unlimited access to equity capital. The leverage of 
small, medium and large pharmaceutical firms is 2.091, 1.812 and 1.910, respectively.

5.2. Kruskal-wallis (one-way ANOVA)
The Kruskal-Wallis test is a non- parametric test which is the alternative test of one way ANOVA. 
For running this statistical test, the sample was divided into three categories based on their size; 
small, medium and large firms.

Table 2 shows that there is a significant difference between ROA, NOM and Tobin’s Q of small, 
medium and large firms, the difference is significant at 0.05. In terms of ROA the difference is 
between small and large firms, Figure 4 exhibits the differences among the three groups; small, 
medium and large firms. This difference refers to variation of their market share, working capital, 
types of activities and products. Regarding NOM, the difference lies between small and medium 
firms, small and large firms; while in terms of Tobin’s Q, the difference lies between small and large 
firms, large and medium firms. Further, Table 2 reveals that there is a significant difference 
between number of days inventory-holding period and cash conversion cycle of small, medium 
and large firms, the difference is significant at 0.05, which means that small, medium and large 
firms manage their number of day’s inventory-holding period and cash conversion cycle differently 
from each other. Figure 4 exhibits the differences among the three groups. In terms of number 
of day’s inventory-holding period the difference lies between small and medium, small and large 
firms, whereas, in terms of CCC the difference lies between small and large firms. This difference is 
due to the good credit policy or efficient management of inventory by large firms.

5.3. Correlation
Results in Table 3 show a negative association between the number of day’s collection period, ROA, 
NOM and Tobin’s Q. This result is statistically significant at 0.001. This means that when number of 
days’ collection period increases, the profitability of pharmaceutical firms decreases. This result 
coincides with previous research work in the field of WCM (e.g., Lyngstadaas & Berg, 2016; Garcia- 
Teruel & Martınez-Solano, 2007; Padachi, 2006; Tauringana & Afrifa, 2013) which revealed 
a negative association between cash collection period and firms’ profitability. These results contra
dict with some other studies (e.g., Rahman, 2011; Sharma & Kumar, 2011).

A seen the number of day’s deferral period in pharmaceutical companies negatively correlates 
with ROA, NOM and Tobin’s Q, indicating that pharmaceutical companies wait longer to pay their 
suppliers. Findings from some other studies that were conducted in different developing and 
developed countries are inconsistent with the findings of this study (e.g., Padachi, 2006; Sharma 
& Kumar, 2011; Tauringana & Afrifa, 2013). At the same time, there are number of studies that 
found a positive association between number of day’s deferral period and the financial perfor
mance measured by ROA (e.g., Mahato & Jagannathan, 2016; Mushtaq et al., 2015; Tahir & Anuar, 
2015; Waema & Nasieku, 2009). In contrast with previous studies (e.g., Mushtaq et al., 2015; 
Roumiantsev & Netessine, 2014; Tahir & Anuar, 2015; Tauringana & Afrifa, 2013), number of day’s 
inventory-holding period has an insignificant relationship with firms performance. The association 
between the number of days’ inventory-holding period and ROA is negative and insignificant which 
signifies that pharmaceutical companies take long time to sell out their inventory which insignif
icantly impacts the financial performance of pharmaceutical companies. The results are in line 
with Ahanga and Shah (2017), Padachi (2006), Rahman (2011), Sharma and Kumar (2011), and 
Waema and Nasieku (2009). Similar to the prior studies in the field of WCM (e.g., Padachi, 2006; 
Sharma & Kumar, 2011; Tauringana & Afrifa, 2013), these studies found a positive association 
between ROA, NOM and cash conversion cycle. This result indicates that pharmaceutical 
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companies take short time to convert their inventories into cash, this result contradicts with some 
previous studies (e.g., Pais & Gama, 2015; Singhania et al., 2014; Waema & Nasieku, 2009; 
Yazdanfar & Öhman, 2014). Furthermore, there is a negative association between Tobin’s Q and 
cash conversion cycle. Regarding control variables results, Table 3 shows that firm’s size has 
a positive and significant relationship with firms’ financial performance measured by ROA, NOM 
and Tobin’s Q. These results are supported by some researchers e.g., (Afrifa & Padachi, 2016; 
Garcia-Teruel & Martınez-Solano, 2007; Tahir & Anuar, 2015; Tauringana & Afrifa, 2013; Yazdanfar 
& Öhman, 2014), while some other studies contradict with the results of this study (e.g., Pais & 
Gama, 2015; Yunos et al., 2015). Leverage is one of the control variables used in this study; it was 
found that ROA, NOM and Tobin’s Q have a negative and significant correlation with leverage. This 
result is similar to the results found by Tauringana and Afrifa (2013), Garcia-Teruel and Martınez- 
Solano (2007), Tahir and Anuar (2015), and Yunos et al. (2015). On the other hand, some studies 
found a positive association between leverage and ROA (e.g., Afrifa & Padachi, 2016; Pais & Gama, 
2015).
5.4. GMM analysis
GMM estimator accounts for possible correlations between any of the independent variables 
(Athanasoglou et al., 2008). Further, Saona (2016) states that problems and issues related to 
individual heterogeneity are some justifications for using GMM. Both difference and GMM estima
tors are suitable for situations with “small T, large N” panels; independent variables that are not 
strictly exogenous; fixed individual effects; heteroscedasticity and autocorrelation (Roodman, 
2006). For evaluating the effect of WCM on firms’ performance, GMM estimation is applied to 
dynamic panel data of 82 firms for the period from 2008 to 2017. The study used GMM estimator 
for the following reasons: firstly, it accounts for possible correlations between any of the indepen
dent variables (Athanasoglou et al., 2008). Secondly, Saona (2016) stated that problems and issues 
related to individual heterogeneity are some justifications for using GMM. Thirdly, the independent 
and dependent variables are based on annual data. De Grauwe and Skudenly (2000) argue that 
some effects of omitted variables are caught by the lagged dependent variable in the dynamic 
panel, which helps in correcting the autocorrelation.

To test the validity of the instrument variables used in our GMM estimation, the three assump
tions of GMM are met. Findings in Table 5 show that in all models, GMM lambda is significant, 
J-statistic is insignificant, and AR (2) is insignificant, these indicate that GMM models are valid. 
Furthermore, multicollinearity, normality and linearity assumptions are checked and were met. To 
overcome any possible multicollinearity, WCM variables were examined individually in separate 
models. Moreover, Table 3 shows that the VIF values are less than two which mean that there is no 
multicollinearity in the models. Histograms were visualized, and it was found that the residuals are 
normally distributed. Moreover, to check the Heterogeneity, redundant fixed effects likelihood ratio 
was performed. Findings in Table 4 show that all the models of NOM and Tobin’s Q have two-way 
variable intercept effect because cross-section fixed effect and period fixed effects are significant 
(p < 0.05) except for models of ROA which have only one-way fixed effect intercept.

The results of models (1), (5) and (9) that are shown in Table 5 represent the impact of number 
of day’s collection period on ROA, NOM and Tobin’s Q of Indian pharmaceutical companies. It is 
clear from Table 5 that number of day’s collection period has a positive impact on ROA, NOM and 
Tobin’s Q, this result contradicts with some other studies (e.g., Afrifa, 2013; Makau et al., 2014; Pais 
& Gama, 2015; Şamiloğlu & Akgün, 2010; Sen & Oruç, 2009; Sharma & Kumar, 2011; Tahir & Anuar, 
2015; Waema & Nasieku, 2009; Yunos et al., 2015) which argue that accounts receivable has 
a negative impact on firms performance. The magnitude of the coefficient shows that when the 
number of days’ collection period increases, ROA gets increased. On the other hand, the results of 
the study are in line with previous studies (e.g., Martínez-sola et al., 2014; Mushtaq et al., 2015; 
Singhania et al., 2014). The results indicate that firms should shorten the period of collection by 
following stricter credit policies that give customers less time to make payments, which in turn 
helps them to enhance their performance.
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The results of models (2), (6) and (10) in Table 5 demonstrate the impact of the number of days 
payable period on ROA, NOM and Tobin’s Q of Indian pharmaceutical companies listed on BSE. The 
coefficient of the number of days’ payables period is 0.05, 0.09 and −0.01 for the models, 
respectively. It means that the number of days’ payable period positively and significantly impacts 
ROA and NOM at 0.001, which means that when pharmaceutical companies delay the payments to 
their suppliers, their ROA and NOM would increase. These results are consistent with previous 
research (e.g., Gama, 2015; Mahato & Jagannathan, 2016; Mushtaq et al., 2015; Singhania et al., 
2014; Tahir & Anuar, 2015; Waema & Nasieku, 2009). The coefficient (−0.01) means that the 
number of days payable period negatively impacts Tobin’s Q. It reflects that pharmaceutical 
companies listed on BSE follow a strategy of early payment of their credit purchases of goods 
and services, Tobin’s Q will be improved. The negative impact of number of day’s payable period on 
Tobin’s Q might be due to the following reasons: firstly, pharmaceutical companies are paying their 
dues on time and enjoying the discount of early payment; secondly, making an early payment to 
the suppliers would post the business relations between the company and the suppliers which 
ensures continuous business deals and enough supply at the time of shortages.

Findings of models (3), (7) and (11) in Table 5 illustrate GMM estimates of the impact of number 
of days’ inventory-holding period on ROA, NOM and Tobin’s Q of pharmaceutical companies listed 
on BSE, in model (11) the coefficient of number of days inventory-holding period is (−0.04), which 
means that number of days inventory-holding period has a negative impact on Tobin’s Q of 
pharmaceutical companies; this impact is significant at 0.001. The negative and significant impact 
could be attributed to the following reasons: first, considerable amount of fund is locked up in 
inventory can be invested in other projects are highly profitable, would enhance the performance 
of the companies; second, it is due to various costs of holding inventory. Therefore, reducing the 
inventory-holding period would increase the profitability of pharmaceutical firms. Moreover, num
ber of days holding period positively and significantly affects ROA. This result contradicts with 
Mahato and Jagannathan (2016) and Sen and Oruç (2009) who found that the number of days 
holding period negatively impacts firms’ financial performance.

Table 5 shows the results of models (4), (8) and (12) which examine the impact of cash 
conversion cycle on the ROA, NOM and Tobin’s Q. The coefficient of cash conversion cycle is 
−0.01, −0.04 and −0.01 for the models (4), (8) and (12), respectively, indicating a negative and 
significant impact of cash conversion cycle on the financial performance of pharmaceutical 
companies listed on BSE. These results are consistent with previous studies (e.g., Mahato & 
Jagannathan, 2016; Sen & Oruç, 2009; Tripathi & Ahamed, 2016). These results contradict with 
other studies (e.g., Singhania et al., 2014; Tahir & Anuar, 2015; Uchenna et al., 2012). The negative 
impact of cash conversion cycle on ROA is not surprising because all three working capital 
elements accounts receivable, inventory and accounts payable are negatively associated with 
ROA. Cash conversion cycle is a result of both number of days collection period and number of 
days inventory-holding period minus the number of days accounts payable period. These results 
mean that when pharmaceutical firms shorten their cash conversion cycle, their profitability will be 
improved. Further, the results imply that keeping cash conversion cycle as short as possible will 
create value for shareholders.

6. Conclusion
Traditionally, investors, academicians and research scholars were focusing on long term corporate 
finance decisions such as company valuation, dividends and capital structure. Importantly, the recent 
trend in corporate finance research is to focus on working capital practices. Thus, the current study 
sought to examine the impact of WCM on the financial performance of Indian pharmaceutical compa
nies, which has been neglected by researchers. Moreover, this study aimed to analyze working capital 
among small, medium and large firms. GMM model is used for estimating the results of this paper, which 
is based on a panel data approach of 82 companies, for the period from 2008 to be 2017. In order to 
check if working capital among small, medium and large firms is managed differently or not and if this 
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difference is statistically significant or not, Kruskal-wallis test was run. For the purpose of running this 
test, the sample was divided based on their size into three categories: small, medium and large firms.

Results revealed that there is a significant difference in the number of day’s inventory- 
holding period and cash conversion cycle among small, medium and large firms; which indi
cates that there is a significant difference in managing working capital among small, medium 
and large firms. Further, it is concluded that there is a stable pattern for working capital 
components among small, medium and large firms. Moreover, it is found that number of 
days’ collection period, number of days’ payable period and number of days’ inventory- 
holding period positively impact the financial performance measured by ROA and NOM whereas 
cash conversion cycle has a negative impact on the financial performance measured by ROA, 
NOM and Tobin’s Q.

WCM studies in Indian pharmaceutical industry were few and either confined to one 
company or the top 10 companies (e.g., Joshi & Ghosh, 2012; Vijayalakshmi & Srividya, 
2015; Viswanathan et al., 2016). This study has covered a large sample that consists of 82 
companies. Moreover, advanced and robust statistical tests are used such as GMM estimates, 
which have not been used by previous studies. However, working capital have been inten
sively taught in schools and discussed in many books, studies on the same that used robust 
statistical tests such as Generalized Method of Moments are absent, espicially in Indian 
pharmaceutical industry. By looking to the reviewed studies that were conducted in pharma
ceutical industry (e.g., Bhunia & Das, 2015; Jain, 2014; Kavitha & Shanmugam, 2015; Mehra, 
2013; Pandey et al., 2016; Vijayalakshmi & Srividya, 2015; 2015Viswanathan et al., 2016), it 
was found that none of the studies followed scientific sampling process to get robust results 
to be generalized on the industry. The present study is limited to listed pharmaceutical 
companies and has not included unlisted firms, which can be carried out by researchers in 
the future.

6.1. Managerial and theoretical implications
This research is one of the comprehensive researches in Indian context which provides useful 
contribution to academicians, investors and policy makers concern about Indian pharmaceu
tical companies. Advanced and robust statistical techniques are used such as (GMM), which has 
not been used by previous studies. So, many managerial and theoretical implications can be 
drawn from the findings of this study. The findings suggest that working capital components 
should be given an important focus by all pharmaceutical firms for increasing the profitability. 
Results also indicated that managers of pharmaceutical firms can increase their profitability by 
decreasing the number of day’s receivables, inventory and cash conversion cycle to a minimum 
extent. The reduction of these components can be made if each component is dealt individu
ally by formulating an optimal policy for each component. Furthermore, credit policy should be 
reviewed at least thoroughly to slowdown the payments to suppliers and accelerate cash 
collection, this is highly likely to be achieved with the help of financial experts. Moreover, 
financial managers can increase firms’ size and utilize the debt ratio as these two measures 
found significantly affect firms’ profitability. Overall, taking care of working capital components 
would increase firms’ performance to a higher extent, which will enable firms to be better 
performers in the market. Similar to several studies that suffer from some limitations, the study 
is not an exception, which paves the way for future research. This study is based on ten years 
data for the period from 2008 to 2017; lengthy period that would include data till 2019 is not 
possible due to some constrains obtaining further data. Furthermore, the study used secondary 
data that retrieved from ProwessIQ and the accuracy of the results depends on the accuracy 
and reliability of the source. It should be pointed that this study is limited to pharmaceutical 
companies that are listed on BSE; future studies can include unlisted firms and address the 
mentioned limitations.
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Appendixes

Table A1. Variables description
Variable name Proxy Symbol Formula Existing studies
Financial performance Return on 

assets
ROA Net income divided by 

total assets at the end 
of the year.

(Berg, 2016; Garcia-Teruel & 
Martınez-Solano, 2007; Niresh, 
2012; Tauringana & Afrifa, 2013; 
Ukaegbu, 2014; Al-ahdal et al., 
2020; Almaqtari et al., 2018)

Financial performance Net 
operating 
margin

NOM Operating profit divided 
by net sales.

(Egide et al., 2016; Raheman 
et al., 2010; Vahid et al., 2012)

Financial performance Tobin’s Q TQ Market capitalization 
divided by total asset of 
the company.

(Abuzayed, 2012; Vural et al., 
2012)

Accounts receivables Number of 
days’ 
collection 
period

NCP Accounts receivables × 
365 days/sales

(Abuzayed, 2012; Deloof, 2003; 
Garcia-Teruel & Martınez- 
Solano, 2007; Singhania and 
Mehta, 2017; Pais & Gama, 2015; 
Raheman et al., 2010; Tahir & 
Anuar, 2015; Tauringana & 
Afrifa, 2013; Vahid et al., 2012; 
Yunos et al., 2015)

Accounts payable Number of 
days’ 
payable 
period

NPP Accounts payables × 
365 days/cost of sales

(Abuzayed, 2012; Deloof, 2003; 
Garcia-Teruel & Martınez- 
Solano, 2007; Pais & Gama, 
2015; Raheman et al., 2010; 
Tahir & Anuar, 2015; Tauringana 
& Afrifa, 2013; Vahid et al., 2012; 
Yunos et al., 2015; Farhan et al., 
2020)

Inventory Number of 
days’ 
inventory 
holding 
period

NIHP Inventory × 365 days./ 
cost of sales

(Abuzayed, 2012; Deloof, 2003; 
Garcia-Teruel & Martınez- 
Solano, 2007; Pais & Gama, 
2015; Raheman et al., 2010; 
Tahir & Anuar, 2015; Tauringana 
& Afrifa, 2013; Vahid et al., 2012; 
Yunos et al., 2015)

Cash conversion cycle Cash 
conversion 
cycle

CCC Inventory held in days + 
accounts receivable in 
days—accounts payable 
in days

(Abuzayed, 2012; Deloof, 2003; 
Garcia-Teruel & Martınez- 
Solano, 2007; Pais & Gama, 
2015; Raheman et al., 2010; 
Tahir & Anuar, 2015; Tauringana 
& Afrifa, 2013; Vahid et al., 2012; 
Yunos et al., 2015)

Leverage Leverage LEV Total Debt/ 
Shareholder’s equity

(Abuzayed, 2012; Afrifa & 
Padachi, 2016; Bagchi et al., 
2012; Banos-Caballero et al., 
2012; Deloof, 2003; Singhania & 
Mehta, 2017; Tahir & Anuar, 
2015; Tauringana & Afrifa, 2013; 
Tran et al., 2017; Ukaegbu, 2014; 
Vahid et al., 2012; Yunos et al., 
2015)

(Continued)
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Variable name Proxy Symbol Formula Existing studies
Firms’ size Log of total 

assets
SIZ Natural logarithm of 

total assets
(Abuzayed, 2012; Afrifa, 2016; 
Afrifa & Padachi, 2016; Banos- 
Caballero et al., 2012; Deloof, 
2003; Singhania & Mehta, 2017; 
Pais & Gama, 2015; Tahir & 
Anuar, 2015; Tauringana & 
Afrifa, 2013; Tran et al., 2017; 
Ukaegbu, 2014; Vahid et al., 
2012; Yunos et al., 2015)
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