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INTRODUCTION

Working capital management involves the control of current 
assets and current liabilities, balancing between the twin 
objectives of liquidity and profitability (Dash & Hanuman, 
2015). At one extreme, too much investment in working 
capital reduces firm profitability, while at the other extreme, 
too little working capital may disrupt the firm’s day-to-day 
operations. Therefore, working capital is often described 
as the ‘life-blood’ of a firm, providing short-term liquidity 
for uninterrupted business operations while creating the 
maximum wealth to the firm.

Working capital management is particularly important for 
sugar manufacturing companies, as inventory cycles in the 
sugar industry generally tend to be relatively long, as its raw 
material inputs are seasonal and thus require a longer period 
of storage.1 The average net working capital cycle for sugar 
manufacturing companies in 2010–11 was about 57 days, 
with inventory accounting for about 124 days, receivables 
about 17 days and payables about 84 days.

The Indian sugar manufacturing industry has become 
increasingly uncompetitive. According to the Indian Sugar 

1 https://www.equitymaster.com/detail.asp?date=11/30/201
1&story=10&title=Working-capital-management-across-
industries
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Mills Association,2 the cost of sugar production has been 
very high, consistently more than 50% above the global 
cost of sugar production, reflecting inefficiencies in the 
operational standards of the Indian sugar industry as 
compared with global standards. This in turn is mainly due 
to high sugar cane prices (viz. the Fair and Remunerative 
Price (FRP)), which have been growing at a Compound 
Annual Growth Rate (CAGR) of 8.6% p.a. This has also led 
to unprecedented levels of arrears to sugar cane producers, 
exceeding Rs. 30,000 crore in the last quarter of 2019, 
and sugar stock levels standing at about 125 lakh tons and 
growing at a CAGR of 8.6%.3 This again highlights the 
importance of effective working capital management in 
Indian sugar manufacturing companies.

There are some general determinants of working capital. 
The nature of the business/industry plays a major role in 
determining working capital; working capital requirements 
in manufacturing industries are generally higher than in 
trading or service industries. Macroeconomic conditions 
such as the stage in the business cycle also play a major 
role in determining working capital; more working capital is 
required in boom periods as compared to periods of recession 
and depression due to the higher level of demand and sales. 

2	 https://www.indiansugar.com/uploads/Niti_Aayog.pdf
3 	http://content.icicidirect.com/mailimages/IDirect_SugarSec-

tor_IC.pdf



42  Journal of Commerce & Accounting Research� Volume 9 Issue 2 April 2020

Another important determinant of working capital is the 
credit terms offered and received. If sales are carried out 
mainly in cash, the working capital requirement would be 
less, and the working capital requirement would increase with 
the proportion of credit sales. On the other hand, if purchases 
are carried out in cash, the working capital requirement 
would be more, and the working capital requirement would 
decrease with the proportion of credit purchases. The credit 
terms could be further affected by market power of the firm, 
its suppliers and its customers.

The firm-level determinants of working capital include firm 
size, asset tangibility, leverage, profitability, operational 
efficiency, operating cash flows, sales growth and increase 
in capital expenditure. The current study examines the firm-
level determinants of working capital in the Indian sugar 
industry.

LITERATURE REVIEW

Working capital management is a well-studied area of 
financial management. Several studies have found significant 
impact of working capital management policies on firm 
profitability (Shin & Sonen, 1998; Deloof, 2003; Lazaridis 
& Tryfonidis, 2006; Rehman, 2006; Rehman & Nasr, 2007; 
Afza & Nazir, 2009; Azhar & Noriza, 2010; Chatterjee, 
2012; Sharma, 2012; Baños-Caballero et al., 2014; Das, 
2015a, 2015b). This necessitates the understanding of the 
determinants of working capital in order to set working 
capital levels to increase firm profitability. 

Several studies have examined the firm-level determinants 
of working capital, identifying several internal factors, 
including firm size, profitability, asset tangibility and growth, 
along with external factors, predominantly economic 
conditions, viz. macroeconomic variables including GDP 
and inflation. Chiou et al. (2006) found that working capital 
requirements were significantly negatively related to leverage 
and operating cash flow to total assets and significantly 
positively related to firm age and profitability. Appuhami 
(2008) found that capital expenditure, operating cash flow 
and sales growth have a significant impact on working 
capital. Afza and Nazir (2009) found that the operating cycle, 
leverage, return on assets and Tobin’s q were significant 
internal factors affecting firms’ working capital. Gill (2011) 
found that working capital requirements were significantly 
negatively related to firm size and Tobin’s q, significantly 
positively related to operating cycle and return on assets, 
and not significantly related to leverage and operating cash 
flow. Mansoori and Muhammad (2012) found that firm size, 
operating cash flow to sales and capital expenditure to sales 
were significantly negatively related to working capital. 
Palombini and Nakamura (2012) found that significant 
negative impact of size and growth rate on inventory, 

receivables, and payables days and cash conversion cycle, 
and a significant negative impact of leverage on inventory 
and cash conversion cycle but a significant positive impact 
of leverage on receivables and payables days. Abbadi and 
Abbadi (2013) found that working capital requirements were 
significantly negatively related to firm size and leverage 
and significantly positively related to the cash conversion 
cycle, operating cash flows and profitability; they also found 
that working capital requirements were not significantly 
related to economic variables such as interest rate and read 
GDP growth rate. Mongrut et al. (2014) found that the 
cash conversion cycle was negatively related to firm size 
and positively related to the industry concentration index, 
suggesting that market power plays a role in working capital 
management. Zariyawatt et al. (2016) found that leverage, 
performance, capital expenditure and operating cash flow 
were the significant firm-level variables affecting the cash 
conversion cycle, along with economic conditions (random 
effects); further, working capital management decisions in 
small firms were quite different from that in large firms. 
Cuong and Nhung (2017) found that size and asset tangibility 
had a significant negative impact on working capital ratio, 
while profitability had a significant positive impact on 
working capital ratio for listed non-financial firms. 

Thus, there is mixed evidence of working capital 
determinants in the literature, varying across countries 
and according to industry. The present study examines the 
firm-level working capital determinants for Indian sugar 
manufacturing companies.

METHODOLOGY

The objective of the study is to analyse the firm-level 
determinants of working capital for sugar manufacturing 
companies. The sample for the study included 15 listed 
sugar manufacturing companies given in Table 1 below. The 
data for the study pertained to the period 2008–18 and was 
collected from the Capitaline database. 

Table 1: Sample Sugar Manufacturing Companies

1 Balarampur Chini 9 Kothari

2 Bannari Amman 10 Ponni

3 Dalmia Bharat 11 Rajshree

4 DCM Shriram 12 Sakthi

5 Dhampur Mills 13 Sir Shadi Lal

6 Dharani 14 Triveni

7 Eid Parry 15 Ugar

8 Kesar

Following Driscoll and Kraay (1998), to control for firm-
specific differences in working capital management as 
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well as for year-to-year differences in working capital 
management for the industry as a whole, fixed-effects 
panel regression methodology was used. The independent 
variables considered were size (logarithm of total assets), 
leverage (debt-equity ratio), asset tangibility (fixed assets 
as a percentage of total assets), growth rate of sales and 
profitability (return on assets). These variables were 
considered for the study as they were some of the most 
commonly examined determinants of working capital in the 
literature. The dependent variables considered include the 
current ratio, inventory cycle, receivables cycle, payables 
cycle, cash conversion cycle, total assets turnover ratio, fixed 
assets turnover ratio, inventory turnover ratio, receivables 
turnover ratio and payables turnover ratio. 

In the first model, the dependent variable was the current 
ratio, i.e., the ratio of current assets to current liabilities. The 
current ratio is an indicator of firm liquidity, comparing the 
short-term assets (which represent expected cash inflows 
within the next one year) with the short-term liabilities 
(which represent expected cash outflows within the next 1 
year). 

In the second, third and fourth models, the dependent  
variables were the inventory cycle, i.e. the ratio of average 
inventory to sales, the receivables cycle, i.e. the ratio of 
average receivables to sales, and the payables cycle, i.e. 
the ratio of average payables to sales, expressed in days. 
The inventory cycle represents the average number of days 
between input purchases and output sales; the receivables 
cycle represents the average number of days between output 
sales and cash receipts from output sales; and the payables 
cycle represents the average number of days between input 
purchases and cash payments for input purchases. In the fifth 
model, the dependent variable was the cash conversion cycle, 
i.e. the sum of the inventory cycle and the receivables cycle, 
less the payables cycle. The cash conversion cycle represents 
the average number of days between cash payments for input 
purchases and cash receipts from output sales. 

In the sixth and seventh models, the dependent variables 
were the total assets turnover ratio, i.e. the ratio of sales to 
total assets, and the fixed assets turnover ratio, i.e. the ratio of 
sales to fixed assets. The total assets turnover ratio measures 
how efficiently a firm generates sales revenue using its 
assets, while the fixed assets turnover ratio measures how 
productively a firm generates sales revenue using its fixed 
assets. 

In the eighth, ninth and tenth models, the dependent 
variables were the inventory turnover ratio, i.e. the ratio of 
sales to average inventory, the receivables turnover ratio, i.e. 
the ratio of sales to average receivables, and the payables 
turnover ratio, i.e. the ratio of sales to average payables. 
The inventory turnover ratio measures how efficiently a 

firm manages its inventory for generating sales revenue; the 
receivables turnover ratio measures how effectively a firm 
collects its receivables from its debtors; and the payables 
turnover ratio measures how quickly a firm settles its 
payables to its suppliers. 

The descriptive statistics of the variables are presented in 
Table 2 in the Annexures, while the results of the fixed-
effects panel regression models are presented in Tables 3 and 
4 in the Annexures.

FINDINGS

There were found to be significant differences in the current 
ratio between companies and across years. Controlling for 
differences between companies and across years, the current 
ratio was found to be significantly positively related to 
company size and significantly negatively related to asset 
tangibility, and not significantly related to the debt-equity 
ratio, sales growth and ROA.

There were found to be significant differences in the 
inventory cycle between companies and across years. 
Controlling for differences between companies and across 
years, the inventory cycle was found to be significantly 
positively related to the debt-equity ratio and significantly 
negatively related to asset tangibility, and not significantly 
related to the company size, sales growth and ROA.

There were found to be significant differences in the 
receivables cycle between companies and across years. 
Controlling for differences between companies and across 
years, the receivables cycle was found to be significantly 
positively related to company size, and not significantly 
related to the debt-equity ratio, asset tangibility, sales growth 
and ROA.

There were found to be significant differences in the payables 
cycle between companies and across years. Controlling 
for differences between companies and across years, the 
payables cycle was found to be significantly positively 
related to asset tangibility, significantly negatively related to 
company size and ROA, and not significantly related to the 
debt-equity ratio and sales growth.

There were found to be significant differences in the 
cash conversion cycle between companies. Controlling 
for differences between companies and across years, 
the cash conversion cycle was found to be significantly 
positively related to company size and the debt-equity ratio, 
significantly negatively related to asset tangibility and sales 
growth, and not significantly related to ROA.

There were found to be significant differences in the total 
assets turnover ratio between companies and across years. 
Controlling for differences between companies and across 
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years, the total assets turnover ratio was found to be 
significantly positively related to sales growth, significantly 
negatively related to company size, debt-equity ratio, and 
asset tangibility, and not significantly related to ROA.

There were found to be significant differences in the fixed 
assets turnover ratio between companies and across years. 
Controlling for differences between companies and across 
years, the fixed assets turnover ratio was found to be 
significantly positively related to sales growth and ROA, 
significantly negatively related to company size and asset 
tangibility, and not significantly related to debt-equity ratio.

There were found to be significant differences in the 
inventory turnover ratio between companies and across 
years. Controlling for differences between companies and 
across years, the inventory turnover ratio was found to be 
significantly positively related to asset tangibility, and not 
significantly related to company size, debt-equity ratio, sales 
growth and ROA.

There were found to be significant differences in the 
receivables turnover ratio between companies. Controlling 
for differences between companies and across years, the 
receivables turnover ratio was found to be significantly 
positively related to ROA, significantly negatively related 
to company size, and not significantly related to debt-equity 
ratio, asset tangibility and sales growth.

There were found to be significant differences in the 
payables turnover ratio between companies and across 
years. Controlling for differences between companies and 
across years, the payables turnover ratio not significantly 
related to company size, debt-equity ratio, asset tangibility, 
sales growth and ROA.

DISCUSSION

The results of the study indicate a significant positive size 
effect on working capital, particularly the current ratio, 
the receivables cycle and the cash conversion cycle, and a 
significant negative size effect on the payables cycle. This 
suggests that larger sugar manufacturing companies tend to 
permit their debtors longer time to settle, while they prefer to 
settle their payments with creditors earlier. This could reflect 
the asymmetries in the sugar market. Their suppliers are the 
sugarcane producers, which are fragmented and unorganised, 
so that earlier payment may induce them to provide sugarcane 
at lower costs and retain them as dedicated suppliers. Their 
customers are various agro-businesses and food retailers, 
which tend to be more organised and may be able to exert 
market power to delay settlement of their receivables. As a 
consequence, larger companies tend to have longer cash 
conversion cycles and higher current ratios. Interestingly, the 
inventory cycle was not significantly affected by firm size.

The results of the study also indicate a significant negative 
asset-tangibility effect on working capital, particularly the 
current ratio, the inventory cycle and the cash conversion 
cycle, and a significant positive size effect on the payables 
cycle. This could suggest that companies with greater fixed-
assets investments, e.g. more modern/mechanised, tend to 
be leaner, i.e. require to hold less inventory. They also seem 
to be able to delay settlement of their payables, perhaps as 
they may buy sugarcane directly from the market, not relying 
on dedicated suppliers. As a consequence, they tend to have 
shorter cash conversion cycles and lower current ratios.

The results of the study also indicate a significant positive 
leverage effect on working capital, particularly the inventory 
cycle and the cash conversion cycle. This may be explained 
by the Pecking Order Theory: firms with a lower level of 
debt would tend to reduce their inventory levels to release 
internal funds in the short run rather than relying on external 
funding. As a consequence, firms with lower leverage would 
tend to have shorter cash conversion cycles.

The results of the study indicate a significant negative 
profitability effect on the payables cycle. Though this 
is apparently counter-intuitive, it may suggest that less 
profitable sugar manufacturing companies tend to delay 
their payments, as observed by Deloof (2003). The results 
of the study also indicate a significant negative growth effect 
on the cash conversion cycle. This may suggest that firms 
with faster growth tend to be more efficient in managing 
their working capital requirements. This latter observation 
needs to be examined further.

The results of the study indicate the significant negative size 
and asset tangibility effects and significant positive growth 
effect on total assets turnover and fixed assets turnover 
ratios. This suggests the possibility of diseconomies of scale 
and diminishing productivity for larger sugar manufacturing 
companies and those with greater fixed-assets investments. 
However, these effects could develop after a threshold level. 
On the other hand, the results suggest that growth stimulates 
productivity. These phenomena would have to be examined 
in greater detail, perhaps using a production function 
approach.

There are some limitations inherent in the present study. 
The sample size considered for the study was relatively 
small, only 15, selected from among the large/medium-sized 
sugar manufacturing companies, and the study period is 
limited to 10 years, so that the results of the study may not 
be generalisable. Also, only some determinants of working 
capital have been considered in the study; other determinants 
such as capital expenditure and operating cash flow should 
also be considered for further studies. 
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