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Impact of Working Capital Management on
Profitability Among Sugar Manufacturing

Abstract

Working capital management plays a vital role in
sustaining a company’s short-term operational cash
requirements. For sugar manufacturing companies,
the most important component of working capital is
inventory. Thus, working capital management is all the
more important due to the long inventory cycles they
face. The present study examines the impact of working
capital on profitability among sugar manufacturing
companies in India. The data for the study was collected
from a sample of 15 major Indian sugar manufacturing
companies, pertaining to the study period 2008-18.
The study uses fixed-effects panel regression analysis
rather than pooled regression, as the fixed-effects
panel regression allows control for company-specific
differences in profitability as well as for year-to-year
differences in profitability for the industry as a whole.
The results of the study suggest that from among
the working capital variables, payables was found to
have significant negative impact on the profitability of
sugar manufacturing companies; and from among the
control variables, debt-equity ratio was found to have
a significant negative impact on profitability, and fixed
assets turnover ratio was found to have a significant
positive impact on profitability.

Keywords: Working Capital Management, Sugar
Industry, Inventory, Receivables, Payables, Fixed-
Effects Panel Regression Analysis

Introduction

Effective working capital management involves a
trade-off between the twin objectives of liquidity and
profitability (Dash and Hanuman, 2015). The main
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components of working capital, viz. cash & equivalents,
inventory, receivables and payables, may have a complex
relationship with the company’s liquidity and profitability,
affecting and being affected by each other in turn, and
complicated further by the nature of the industry and the
company’s strategies. This is an intricacy that companies
have to be careful of when planning for their short-term
operational finances.

Working capital management plays a vital role in
sustaining a company’s short-term operational cash
requirements, i.e., liquidity. Excess build-up of inventory
and receivables reduce the cash available to the company
for day-to-day operations, and can lead to insolvency
under conditions of recession/stress. On the other hand,
excess build-up of payables improves the liquidity
position of the company, but can also lead to insolvency
under conditions of recession/stress. From the liquidity
perspective, the company should aim at minimising their
levels of inventory and receivables and maximising their
level of payables, along with minimising the risk of
insolvency.

Working capital management also has a potential impact
on company profitability. Excess build-up of inventory
may improve sales to a certain extent, but has cost
implications, while insufficient inventory can lead to
loss of sales and/or shortage costs. Excess build-up of
receivables may increase the probability of bad debts,
which can cut into profits; on the other hand, in order
to reduce receivables, the company may have to offer
discounts, which also reduces profits. Excess build-up
of payables may also impact profits, as suppliers may be
unwilling to supply at lower prices or offer good credit
terms. Thus, from a profitability perspective, the company
has to identify the optimal levels of inventory, receivables
and payables that maximise the company’s profit.
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Working capital cycles in the sugar industry generally
tend to be relatively long, primarily due to the seasonal
nature of its raw material inputs, typically requiring
longer storage period'. In 2010-11, the average net
working capital cycle for sugar manufacturing companies
was reported to be 57 days; in which inventory accounted
for 124 days, receivables 17 days and payables 84 days.
Thus, it is important for sugar manufacturing companies
to identify the impact of working capital management on
their profitability.

Literature Review

Many studies have examined the impact of working
capital management on firm profitability. The following
is a partial review of the related literature.

Generally, studies have found a negative relationship
between working capital cycle and profitability
(Soenen, 1993; Jose et al., 1996; Shin and Sonen, 1998;
Deloof, 2003; Rehman, 2006; Azhar and Noriza, 2010;
Chatterjee, 2012). Deloof (2003) found significant
negative relationships between profitability and the
number of days’ accounts receivable, inventories and
accounts payable, suggesting that firm profitability can be
improved by reducing the number of days’ accounts
receivable and inventories, while the negative relationship
between profitability and accounts payable may reflect
the tendency for less profitable firms to delay their
payments. Rehman (2006) also found a strong negative
relationship between profitability and working capital
variables (average payment period, average collection
period, inventory turnover in days and cash conversion
cycle), suggesting that firms should reduce their cash
conversion cycle to an optimal level in order to improve
their profitability. Ganesan (2007) found a negative
relationship between liquidity and profitability in the
Indian telecommunication sector, suggesting that reducing
the days of working capital can improve working capital
efficiency, in turn leading to improvement in profitability.
Azhar and Noriza (2010) found a strong negative
relationship between firm performance and working
capital variables. Chatterjee (2012) found a strong
negative association between the firm profitability ratios
and the components of the working capital for Indian

! https://www.equitymaster.com/detail.asp?date=11/30/2011&
story=10&title=Working-capital-management-across-indus-
tries

firms, along with a positive relationship between firm
profitability and firm size. Singhania et al. (2014) found
a negative relationship between firm profitability and the
cash conversion cycle, suggesting that firm performance
can be improved by decreasing the receivables cycle and
increasing the payables cycle.

However, some studies have reported mixed results on
the impact of working capital on profitability. Raheman
and Nasr (2007) found negative relationships between
firm profitability and working capital management,
liquidity and debt, and a positive relationship between
firm profitability and size. Vishanani and Shah (2007)
found no significant relationship between profitability
and liquidity in the Indian consumer electronic industry
as a whole, though individually several firms showed
significant positive relationship between profitability
and liquidity. Afza and Nazir (2009) found an inverse
relationship between firm profitability and aggressiveness
of working capital policies among Pakistani firms,
suggesting that a conservative approach towards working
capital investment would increase profitability. Mathuva
(2009) found a significant negative relationship between
profitability and accounts payable period and significant
positive relationships between profitability and inventory
turnover period and accounts receivables period for
Kenyan firms. Ponsian et al. (2014) found significant
negative relationships between profitability and average
collection period and inventory turnover period, and
significant positive relationships between profitability
and average payment period and cash conversion cycle.
Aggarwal and Chaudhary (2015) found that inventory
cycle, debtors’ cycle and cash conversion cycle had strong
negative impacts on firm profitability, while creditors’
cycle had a moderate positive impact on firm profitability.

Thus, most studies have found evidence of a negative
impact of working capital components (average inventory
days, average receivables days, average payables days
and cash conversion cycle) on firm profitability (return
on assets or return on equity). Further, taking size as a
control factor, many studies have found positive size
effect on profitability. However, most of the studies have
used pooled correlation/regression, which has serious
limitations when used with panel data. Driscoll and Kraay
(1998) suggested using fixed-effects panel regression, as
it allows for controlling company-specific differences
in profitability as well as year-to-year differences in
profitability for the industry as a whole. The present study
contributes to the working capital literature by comparing
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the results of fixed-effects panel regressions with different
sets of independent variables and control variables.

Methodology

The objective of the study was to examine the impact
of working capital on profitability in the Indian sugar
industry. The dependent variables considered include four
measures of firm profitability: return on assets (ROA) and
return on equity (ROE), which are the most commonly-
used in the literature, and further, return on net worth
(RONW) and net profit margin (NPM).

The independent variables considered for the study are
related to the three major components of working capital,
viz. inventory, receivables and payables. These have been
included in terms of their contribution to the working
capital cycle, i.e., inventory cycle, receivables cycle and
payables cycle, defined as the respective component as a
ratio to total sales multiplied by the number of days in a
year, as well as in terms of their turnover ratios, i.e., the
ratio of total sales to the respective component.

Several control variables have been included in the study.
The first set of control variables includes size, represented
by the logarithm of total assets, and productive capacity,
represented by the logarithm of fixed assets. The next
control variable was the debt-equity ratio, representing
capital structure. Another control variable considered was
the current ratio, representing liquidity. Finally, with the
working capital turnover ratios, the total assets turnover
ratio and fixed assets turnover ratio were taken as control
variables.

The data for the study was collected from the Capitaline
database for a sample of 15 listed sugar manufacturing
companies. The sample companies are listed in the table
below. The study period selected was 2008-18. The
descriptive statistics of the variables are presented in
Tables 1-3 in the Annexures.

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
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The study used fixed-effects panel regression methodol-
ogy, which allows control for company-specific differ-
ences in profitability as well as for year-to-year differ-
ences in profitability for the industry as a whole (Driscoll
and Kraay, 1998). Seven models were considered for the
analysis. In model I, the independent variables of inven-
tory cycle, receivables cycle and payables cycle are con-
sidered, along with all the control variables, log of total
assets, log of fixed assets, debt-equity ratio and current ra-
tio. Subsequently, in model I, the independent variables
are dropped, showing the effect of the control variables
only. In model III, the independent variables are restored,
and only size (log of total assets) is retained as a control
variable. In model IV, only the independent variables are
considered; all control variables are dropped. In model
V, the independent variables of inventory turnover ratio,
receivables turnover ratio and payables turnover ratio are
considered, along with the control variables of log of total
assets, total assets turnover ratio and fixed assets turnover
ratio. Subsequently, in model VI, the control variables of
total assets turnover ratio and fixed assets turnover ratio
are dropped. Finally, in model VII, the control variable of
log of total assets is dropped, showing the effect of the in-
dependent variables only. The results of the fixed-effects
panel regressions for ROA, ROE, RONW and NPM are
presented in Tables 4-7, respectively.

Findings

There were found to be significant differences in
profitability between companies in most of the models.
However, the pattern of differences varied between the
models. Balarampur Chini, Bannari Amman, DCM
Sriram, Eid Parry and Ponni had significantly higher ROA
than Ugar, while Sir Shadi Lal had significantly lower
ROA than Ugar, controlling for differences across years
and controlling for the working capital variables (models
III, IV and VII in Table 4). Balarampur Chini, Bannari
Amman, Dalmia Bharat, Dhampur Mills and Eid Parry
had significantly higher ROE than Ugar, controlling for
differences across years and controlling for the working
capital variables (models III and VI in Table 5), while
Rajshree had significantly higher ROE than Ugar, while
Ponni and Sir Shadi Lal had significantly lower ROE
than Ugar, controlling for differences across years and
controlling for the control variables (models I and II in
Table 5). Balarampur Chini, Bannari Amman, DCM
Sriram, Eid Parry and Ponni had significantly higher
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RONW than Ugar and Sir Shadi Lal, controlling for
differences across years and controlling for the working
capital variables (model VII in Table 6). Balarampur Chini,
Bannari Amman and Eid Parry had significantly higher
NPM than Ugar, and Kesar and Sakthi had significantly
lower NPM than Ugar, controlling for differences across
years and controlling for the working capital variables
(model VII in Table 7).

There were also found to be significant differences in
profitability across years in most of the models. ROA,
RONW and NPM were found to be significantly higher
in 2009, 2010 and 2017 than in 2018, and significantly
lower in 2015 than in 2018, controlling for differences
between companies and controlling for the working
capital variables (model VII in Tables 4, 6 and 7).

From the results in Table 4, there was found to be a
significant negative association between the payables
cycle and ROA and no significant association between
inventory and receivables cycles and ROA, controlling
for differences between companies and across years, as
observed in models I, IIT and I'V. Also, there was found to
be a significantly negative impact of fixed assets on ROA
in model I, which was coupled with a positive impact of
total assets/size on ROA in model II, and reflected by a
significant positive impact of fixed assets turnover ratio
on ROA in model V.

From the results in Table 5, there was found to be no
significant association between the working capital cycle
variables and ROE, controlling for differences between
companies and across years. However, there was found to
be a significantly negative impact of fixed assets and debt-
equity ratio on ROE in model I, which was coupled with
a positive impact of current ratio on ROE in model II, and
reflected by a significant negative impact of total assets/
size on ROE in model VI. On the other hand, in model V,
there was found to be a significant positive impact of total
assets turnover ratio on ROE; and in models IV and VI,
none of the variables was significant.

From the results in Table 6, there was found to be a
significant negative association between the payables
cycle and RONW and no significant association between
inventory and receivables cycles and RONW, controlling
for differences between companies and across years, as
observed in models I, III and IV. Also, there was found
to be a significantly negative impact of fixed assets on
RONW in model I, which was coupled with a positive

impact of total assets/size on RONW in model II, and
reflected by a significant positive impact of fixed assets
turnover ratio on RONW and a significant negative impact
of total assets turnover ratio on RONW in model V.

From the results in Table 7, there was found to be a
significant negative association between the payables
cycle and NPM and no significant association between
inventory and receivables cycles and NPM, controlling
for differences between companies and across years, as
observed in models I, III and I'V. Also, there was found to
be a significantly negative impact of fixed assets on NPM
and a significant negative impact of debt-equity ratio on
NPM in model I, which was coupled with a positive impact
of total assets/size on NPM in model II, and reflected by
a significant positive impact of fixed assets turnover ratio
on NPM in model V.

Discussion

The results of the study indicate that the impact of the
working capital variables and the control variables is
sensitive to the choice of profitability measure. ROE,
when taken as the dependent variable, did not have any
significant association with the working capital variables.
This could be due to the high variability in ROE among
some of the sample companies. On the other hand, NPM,
ROA and RONW had significant association with the
working capital variables. Out of these, NPM showed the
best results. Further studies should investigate this issue
in more detail.

The results of the study suggest that payables was the
only component of working capital playing a significant
role in profitability of sugar manufacturing companies,
and that payables and profitability of sugar manufacturing
companies were negatively associated. This is contrary to
conventional working capital principles, which suggest
that longer payables cycles should be beneficial to the
company, decreasing the need for short-term external
funding. However, this result is consistent with that
of Deloof (2003), who had suggested that the negative
relationship between profitability and payables may
reflect the tendency for less profitable firms to delay their
payments. This raises the issue of causality of working
capital management on profitability or vice versa, which
should be examined further.

An interesting finding from the study is that of a
significant negative impact of debt-equity ratio on
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profitability. This is consistent with several studies (e.g.
Kebewar, 2013), and is related to the Pecking Order
Theory of capital structure, which suggests that more
profitable companies would prefer internal sources of
finance over external sources. Kebewar (2013) further
suggested that debt has a significant negative non-linear
effect on profitability in the case of small- and medium-
sized enterprises (SMEs).

Another interesting finding from the study is that of a
significant positive impact of fixed assets turnover on
profitability. Thus, profitability can be improved by
increasing the productivity and/or efficiency of fixed
assets. There was also found to be a negative impact
of fixed assets on profitability, i.e., a negative assets-
tangibility effect. This could reflect overinvestment
in/underutilisation of fixed assets, leading to reduced
profitability. This may suggest a non-linear relationship
between asset tangibility and profitability.

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. Further, the study has
only considered some control variables, viz. log of total
assets, log of fixed assets, debt-equity ratio and current
ratio; there is scope to consider other control variables
such as short-term vs. long-term debt to augment the
results of the present study.
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Annexure

Table 1: Descriptive Statistics of Independent Variables Across the Sample Companies

Company log(TA) log(FA) D/E Ratio  Current Ratio ATR FATR
Mean Std. Mean Std.  Mean Std. Mean Std. Mean Std. Mean Std. Dev.
Dev. Dev. Dev. Dev. Dev.
Balarampur Chini 7.95 0.15 7.69 0.23 1.25 | 031 | 3.52 1.68 1.02 | 0.26 1.41 0.65
Bannari Amman 7.33 0.38 7.07 0.20 0.81 043 | 544 2.29 0.76 0.21 0.96 0.18
Dalmia Bharat 7.51 0.49 7.34 0.44 1.63 | 0.52 | 2.86 0.88 0.76 | 0.15 0.89 0.13
DCM Shriram 6.43 0.17 6.30 0.24 1.47 | 032 | 2.25 0.40 1.90 | 022 | 2.34 1.14
Dhampur Mills 7.52 0.28 7.45 0.25 229 (074 | 222 0.83 1.03 0.38 1.11 0.40
Dharani 6.44 0.19 6.33 0.42 7.51 | 892 | 2.28 1.01 0.84 | 0.28 0.99 0.44
Eid Parry 7.77 0.28 7.40 0.27 0.89 | 0.39 | 2.52 1.32 0.85 | 0.13 1.24 0.22
Kesar 5.91 0.42 5.85 0.66 4.07 | 223 | 238 1.82 0.85 0.24 1.00 0.57
Kothari 5.67 0.06 5.76 0.25 132 | 0.29 | 2.49 0.82 1.14 | 0.15 1.06 0.29
Ponni 5.16 0.43 4.81 0.47 0.46 | 0.25 | 2.05 0.54 1.34 | 0.69 | 2.00 1.24
Rajshree 6.50 0.13 6.52 0.22 6.69 | 539 | 1.99 0.49 094 | 0.19 | 0.94 0.26
Sakthi 7.43 0.19 7.36 0.07 245 1059 | 1.04 0.64 0.62 0.18 0.69 0.27
Sir Shadi Lal 5.18 0.51 4.96 0.39 0.78 | 5.66 | 2.12 1.26 2.43 1.19 | 2.87 1.07
Triveni 7.63 0.11 7.24 0.26 1.57 | 0.75 | 2.87 0.94 1.17 0.37 1.83 0.91
Ugar 5.99 0.16 6.08 0.12 3.61 1.74 | 2.18 0.72 1.68 0.46 1.51 0.25
overall 6.69 0.97 6.54 0.95 245 | 3.67 | 2.55 1.45 1.15 0.63 1.39 0.86

Table 2: Descriptive Statistics of Independent Variables Across the Sample Companies (contd.)

Company Inventory Cycle Receivables  Payables Cycle ITR RTR PTR
Cycle
Mean Std. Mean  Std. Mean  Std. Mean . Mean  Std. Mean @ Std.

Dev. Dev. Dev. Dev. Dev.
Balarampur Chini 193.21 61.80 15.02 6.89 | 62.62 37.64 2.14 0.92 32.27 21.77 | 10.32 | 11.45
Bannari Amman 239.78 113.72 25.53 7.82 | 34.57 12.10 1.82 0.74 15.81 5.66 11.48 3.04
Dalmia Bharat 193.48 56.93 22.92 11.49 | 73.95 22.52 2.09 0.79 22.21 16.38 5.48 2.12
DCM Shriram 131.71 14.08 30.34 3.61 67.75 11.60 2.80 0.32 12.19 1.49 5.56 1.16
Dhampur Mills 185.20 56.51 33.12 11.70 | 95.89 47.26 2.19 0.86 13.15 7.54 4.87 2.70
Dharani 158.83 66.40 30.48 15.80 | 82.80 53.87 2.90 1.74 16.35 10.02 8.24 7.72
Eid Parry 105.51 56.92 34.87 8.21 47.12 20.59 4.83 3.07 11.11 3.16 9.17 3.84
Kesar 165.36 85.21 26.94 16.25 | 94.24 | 45.40 3.52 3.51 17.59 8.12 5.65 5.13
Kothari 107.02 38.25 15.41 5.38 | 47.77 22.06 3.83 1.38 27.15 11.80 9.30 4.86
Ponni 108.56 33.40 25.79 16.87 | 50.71 15.31 3.70 1.24 27.33 29.01 8.01 3.27
Rajshree 110.40 24.64 24.17 9.51 65.21 24.69 3.47 0.83 17.50 7.20 6.40 2.51
Sakthi 42.08 17.45 25.56 17.20 | 100.44 | 39.95 10.40 5.32 23.10 17.00 4.35 2.34
Sir Shadi Lal 194.88 42.20 4.22 223 |107.72 | 67.87 1.96 046 | 113.87 | 63.43 6.41 6.15
Triveni 144.14 64.03 38.72 8.73 59.59 33.85 3.00 1.24 10.01 3.04 8.50 5.29
Ugar 212.64 25.94 20.87 16.10 | 78.20 33.78 1.74 0.22 25.98 16.67 | 10.40 | 18.32
overall 152.85 74.10 24.93 13.88 | 71.24 40.42 3.36 2.84 25.71 31.66 7.61 6.86
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Table 3: Descriptive Statistics of Dependent Variables Across the Sample Companies

Company ROA ROE RONW NPM
Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.
Balarampur Chini 0.06 0.06 0.12 0.13 0.06 0.06 0.06 0.06
Bannari Amman 0.07 0.06 0.11 0.08 0.07 0.06 0.08 0.06
Dalmia Bharat 0.03 0.03 0.06 0.07 0.03 0.03 0.04 0.04
DCM Shriram 0.04 0.05 0.10 0.12 0.04 0.05 0.02 0.03
Dhampur Mills 0.02 0.04 0.05 0.11 0.02 0.04 0.02 0.04
Dharani -0.02 0.06 -0.48 1.33 -0.02 0.07 -0.04 0.10
Eid Parry 0.05 0.05 0.09 0.08 0.05 0.05 0.06 0.05
Kesar -0.05 0.10 -0.22 0.49 -0.05 0.10 -0.07 0.13
Kothari 0.02 0.02 0.04 0.05 0.02 0.02 0.02 0.02
Ponni 0.08 0.13 0.11 0.20 0.08 0.13 0.04 0.07
Rajshree -0.01 0.05 -0.20 0.52 -0.01 0.05 -0.01 0.06
Sakthi -0.04 0.05 -0.17 0.20 -0.04 0.05 -0.08 0.10
Sir Shadi Lal -0.13 0.20 0.03 0.96 -0.14 0.21 -0.05 0.06
Triveni 0.02 0.07 0.04 0.20 0.02 0.07 0.02 0.06
Ugar -0.01 0.07 -0.13 0.52 -0.01 0.07 0.00 0.04
overall 0.01 0.09 -0.03 0.50 0.01 0.10 0.01 0.08
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