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Abstract - Working Capital Management (WCM) forms the corner stone of any business firm. WCM deals with the 
effective utilization of a firm’s assets to cater for its liabilities so that the day to day operations can be carried out with ease. 
WCM will also make sure that the firm is making enough profit and has enough liquidity to save it from bankruptcy. 
Effective WCM will also give rise to better business opportunities and customer relations. Yet in the Construction Sector, 
there is no effective WCM optimization method considered because of the various factors that come into play during the 
execution of a construction project. Unlike the manufacturing sector, the construction field is unorganized due to various 
factors like geographical, political, statutory requirements, productivity of workforce, contractual terms & conditions, type of 
contract, etc. L&T Construction, as being one of the top construction firms in India also faces the same issues with respect to 
WCM. This thesis will aim at formulating a guideline or a framework for effective WCM in Engineering, Procurement & 
Engineering (EPC) Projects by analyzing the performance of Waste Water Business Unit of L&T Construction empirically. 
The project outcome is envisaged as a tool for the Construction project management personnel to use for comparison and 
reference purposes in lieu of WCM. 
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I. INTRODUCTION 
 
Working Capital management determines the growth 
and credibility of any firm. It involves managing both 
the short term and long term liabilities continuously 
in order to carry out the day to day operations 
effectively. These operations in turn will give rise to 
cash flow comprising of short term obligations and 
operational expenses. Construction Industry in 
particular, does not have an efficient WCM, which 
would take the specific nature of the project due to 
various unforeseen characters which would come into 
play during the course of the project (Wieslaw 
Meszek & Marcin Polewski, 2010). 
 
This research paper comprises of two parts namely; 
1) Benchmarking of Construction Sector with 

other Sectors with respect to Working Capital 
Management Performance Measures (Abdul 
Raheman, 2011). 

2) Creation of correlation models, specifically 
Pearson correlation to measure the degree of 
association between different variables under 
consideration and performing Regression 
analysis to estimate the causal relationships 
between profitability variable, liquidity and 
other chosen variables. Lastly, Single-Way 
ANOVA analysis is used to study the impact of 
working capital management on profitability in 
Construction firms (Ganesan Vedavinayagam, 
2007). 

II. LITERATURE REVIEW 
 
WCM in Construction firm 
Wieslaw Meszek & Marcin Polewski (2010) found 
out that all the construction companies follow any of 
the following three strategies when it comes to 
WCM. They are Aggressive, Conservative & 
Moderate depending upon the level of current assets 
and current liabilities. 
 
Ramana, Hanumantha Rao( 2015) discovered that 
larger current ratio will impart larger dependence on 
long term sources and facilitate for better liquidity but 
lowers the profitability. Shveta Singh, P.K.Jain & 
Surendra S. Yadav et al, 2013 enunciated that the 
need for companies to explore the feasibility of 
concepts like zero working capital which help in 
reducing financial costs and Companies with 
Negative NWC Cycle registered higher profitability. 
 
Correlation & Regression Models 
Raheman & Nasr (2007) selected a sample of 94 
listed Pakistani companies from different sectors of 
economy for a period of 8 years, from 1999-2004. 
The independent variables used were current ratio, 
day’s receivable, day’s inventory, days payable and 
cash conversion cycle. Sagar Pulli & S S Jain(2015) 
optimized the working capital requirement using the 
Karl Pearson Correlation Co-Efficient method for a 
particular construction project. 
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S.No List of Sectors DSO DIO DPO CCC CR QR 

1 L&T Limited 88.66 57.70 88.78 57.58 1.58 1.47 

2 Construction 96.51 72.72 93.97 75.26 1.64 1.19 

3 Agriculture 43.19 73.29 54.49 61.99 2.04 1.40 

4 Automobile 11.80 22.32 47.50 -13.39 1.37 1.02 

5 Cement 33.43 48.37 53.98 27.82 1.76 1.27 

6 Chemicals 51.23 50.50 54.72 47.01 1.94 1.32 

7 Industrial Equipment 56.85 91.23 79.99 68.09 1.65 1.21 

8 Mining 41.74 36.58 45.75 32.57 2.27 2.17 

9 Petrochemicals 35.74 40.21 55.49 20.45 2.44 1.72 

10 Real Estate 100.29 423.43 116.82 406.89 1.93 1.01 

11 Textiles 62.13 86.02 45.76 102.39 2.70 1.69 
 

Tab. 1: Measures of Working Capital Management Performance across various sectors 
 
Deloof (2003) had found an inverse relationship 
between profitability and number of days accounts 
receivable, inventories and accounts payable of 
Belgian firms for the period 1992-1996. 
 
III. SECTOR-WISE PERFORMANCE OF 
WORKING CAPITAL MANAGEMENT 
MEASURES 
 
Cash Conversion Efficiency 
Abdul Raheman(2011) used Cash conversion 
efficiency as the parameter to measure the 
effectiveness and efficiency of working capital 
management techniques. The same had been 
employed here in order to know how the construction 
sector performs with regards to the other sectors 
namely Agriculture, Automobile, Cement, Chemical, 
Industrial equipment Manufacturing, Mining, 
Petrochemicals, Real estate and Textiles. And for the 
above results, a case study is to be carried out to 
benchmark the performance of L&T Construction 
against the standards of Indian Construction Sector 
 
The mean value of Cash Conversion Cycle in days 
for 10 different Industrial Sectors along with L&T 
Construction’s Industrial data in India during the 
years 1994 to 2017 are presented in Table 1. The data 
is collected from ACE Equity database for the listed 
companies in BSE. 
 
The analysis of different components of Cash 
Conversion Cycle is required to find out which of the 
component has a major impact on the overall Cash 
Conversion Cycle and also to analyze the collection, 
payment and inventory policy for different sectors. 

Sector-wise Receivable Turnover in Days (DSO), 
Inventory Turnover in Days (DIO) and Payable 
Turnover (DPO) in Days is presented below. 
 

 
Fig. 1: Mean Values of Cash Conversion Cycle, 1994 - 2017 

 
Collection Efficiency 
Sector-wise Receivable Turnover in Days during 
period 1994 to 2017 is presented in the Table 1. 
From the Fig. 2, it can be inferred that most of the 
manufacturing sectors like automobile, cement, 
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chemicals, industrial equipment manufacturer, 
petrochemical and textiles have got quicker collection 
period as they manufacture standard items and their 
customer requirements are met within the specified 
time. But in the Construction sector, due to the 
complexity in the billing and measuring procedures, 
the sales period becomes prolonged. Also the 
construction projects are subjected to various factors 
that hinder the progress of the project and hence 
achieving the milestone becomes a herculean task. 

 

 
Fig. 2: Mean Vales of DSO, 1994 – 2017 

 
The construction sector has a mean collection period 
of 96.51 days while L&T Construction is well within 
that range with an average collection period of 88.66 
days. 
 
Inventory Conversion Efficiency 
Sector-wise Inventory Turnover in Days during 
period 1994 to 2017 is presented in the Table 1. 

 
Fig. 3: Mean Values of DIO, 1994 – 2017 

 
From the Fig. 3, it can be understood that 
Construction sector is having lower inventory 

turnover efficiency as the inventory management 
techniques like Just In Time (JIT) cannot be applied 
as the construction projects involve unprecedented 
inventory management. The construction sector is 
having an average inventory turnover period of 72.72 
days while L&T Construction takes a period of 57.70 
days to turnover its inventory. 
 
Payment Efficiency 
Sector-wise Payment period in Days during period 
1994 to 2017 is presented in the Table 1. 
 

 
Fig. 4: Mean Values of Payment Period, 1994 – 2017 

 
From the Fig. 4, it can be understood that 
Construction sector is having a longer payment 
period as the collection period gets delayed and hence 
the payables are met only after realizing the sales. 
This delay in payment affects the rapport and the 
goodwill with the vendors and creditors. The 
construction sector is having an average payment 
period of 93.97 days while L&T Construction takes a 
period of 88.78 days to payback its creditors. 
 
Performance Ratios 
In accordance with the work of Jain & Yadav (2000 
& 2005), Current ratio (CR) and Quick Ratio (QR) 
are employed in order to evaluate the ability of a firm 
to payback its liabilities with its assets and to measure 
its financial health. 
 
Current Ratio 
From the fig. 5, it is pretty evident that construction 
sector with an average current ratio of 1.64 will be 
able t meet its current liabilities with ease and better 
solvency. Also regular supply of raw materials can be 
facilitated along with regular payment of salaries. It is 
clear that L&T Limited with an average of 1.58 can 
easily facilitate the above merits of having adequate 
working capital. 
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Fig. 5: Mean Values of Current Ratio 

 
Quick Ratio 

 
Fig. 6: Mean Values of Quick Ratio 

 
Quick ratio, as the name suggests, is the parameter 
which indicates the swiftness with which the most 
liquefiable current assets can be converted into cash 
to meet the current liabilities. The findings are in tune 
with the works of Jain, Shveta and Yadav(2013) on 
the importance of liquidity on the firm’s existence 
and survival. 
From the fig. 6, it is clearly visible that the 
construction industry portrays a better figure of 1.19 
as the mean quick ratio which is almost in line with 
the concept of Zero Working Capital (Jain, Shveta 
and Yadav(2013)). But the L&T Limited has a 

comparatively higher QR of 1.47 indicating that it has 
very less amount of inventory as a part of Current 
assets which is a major indicator of a design, build 
and operate firm. 
 
IV. KARL PEARSON CORRELATION CO-
EFFICIENT MODEL 
 
As a quantitative analysis, Pearson’s Correlation 
model is being used to measure the degree of 
association between different variables under 
consideration (Jyoti Mahato & Uday Kumar 
Jagannathan, 2015) 
Data extracted from the Project Monitoring System 
report for Waste Water System Business Unit of L&T 
Construction for the stint 2013-17. 
 

Parameter Calculation 

Days Sales 
Outstanding (DSO) 

(Avg. Accounts Receivable 
/ Sales)*365 

Days Payables 
Outstandings(DPO) 

(Avg. Accounts Payable / 
Cost of Goods Sold)*365 

Days Inventory 
Outstandings(DIO) 

(Avg. Inventory / Cost of 
Goods Sold)*365 

Cash Conversion 
Cycle(CCC) DSO + DIO - DPO 

Current Ratio(CR) Current Assets / Current 

Quick Ratio(QR) 
(Current Assets – 

Inventories)/ Current 
Liabilities 

Fixed Financial 
Asset Ratio(FFAR) 

Fixed Financial Assets / 
Total Assets 

Firm Size Ln(Sales) 

Return On Capital 
Employed(ROCE) 

Net Earnings / Average Net 
Funds Employed 

Tab. 2: Description of Parameters 
 

 RO
CE 

DS
O 

DP
O 

DI
O 

CC
C 

FF
AR 

CR 
DSO -

0.02
1      

DPO 0.02
6 

0.0
52 

1     
DIO -

0.01
-

0.0
-

0.0
1    

CCC -
0.03

0.8
47 

-
0.4

0.0
35 

1   
FFAR 0.32

6 
0.0
29 

-
0.0

-
0.0

0.0
33 

1  
CR -

0.12
0.1
37 

-
0.1

0.0
61 

0.2
21 

0.10
2 

1 
Ln(Sa

les) 
0.02

9 
-

0.5
-

0.0
-

0.2
-

0.5
-

0.04 
-

0.2Tab. 3: Pearson’s Correlation Co-Efficients using Minitab 18 
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From the above Tab. 3, it is understood that 
a) ROCE (Return on Capital Employed) is 

positively correlated with fixed financial 
assets ratio and Sales. 

b) ROCE is negatively correlated with 
creditor’s payment period, inventory 
conversion period and Cash Conversion 
Cycle. 

c) Negative correlation implies that holding 
inventory for too long, having high cash 
conversion cycle period and taking a long 
time to collect its receivables are related to 
decrease in firm’s profitability. This 
supports the intuitive idea that shorter the 
time period between production and selling 
of goods more is the profitability of the firm. 

d) ROCE is positively correlated with debtor’s 
payment period which indicates that more 
the credit period from Vendors or the longer 
they take to pay their creditors, the more 
money the company has on hand, which is 
good for working capital and free cash flow. 
The direct relation between profitability and 
DPO means that lagging payments to 
suppliers ensures that firms have enough to 
purchase more inventories for resale thus 
increasing its sales levels and boosting their 
profits. 

e) The negative relation between ROCE and 
DSO is consistent with the perspective that 
the less the time taken by clients to pay their 
bills, the more money is accessible to renew 
the inventory thus leading to more sales 
which result to an increase in profitability. 

f) The negative relationship between ROCE 
and DIO can lend credibility to the fact that 
organizations which keep low inventory 
levels experience higher level of 
profitability. 

g) Firm size was also found to be positively 
related to ROCE meaning that larger firms 
report higher profits compared to smaller 
firms. Thus, this might be because of larger 
firm’s ability to exploit the economies of 
sales. 

 
V. REGRESSION ANALYSIS 
 
In the previous section, we could see that working 
capital management does correlate with profitability. 
The question now is how much does it impact 
profitability and is it the working capital management 
solely that contributes to the increased profitability or 
can we find other variables that impact profitability? 
The method used in this section is an Ordinary Least 
Squares (OLS) regression. 
Dependent Variables: ROCE 
Explanatory Variables: DSO, DIO, DPO, CCC 
Control Variables: FFAR, CR 
 

The following regression equations were estimated; 
Model I: 
ROCE = β0+ β1DSO+ β2FFAR + β3CR + 
β4Ln(Sales) 
Model II: 
ROCE = β0+ β1DPO+ β2FFAR + β3CR + 
β4Ln(Sales) 
Model III: 
ROCE = β0+ β1DIO+ β2FFAR + β3CR + 
β4Ln(Sales) 
Model IV: 
ROCE = β0+ β1CCC+ β2FFAR + β3CR + 
β4Ln(Sales) 
 
Model I: Effect of DSO on firm profitability 
ROCE = 1.014 - 0.000038 DSO + 0.1752FFAR - 
0.0601CR + 0.016 Ln(Sales) 
The results reveal that DSO is not an important 
determinant of ROCE, but has a negative effect on 
ROCE meaning an increase in the DSO leads to a 
decline in ROCE. A one day increase in DSO is 
associated with a 0.0038% decrease in profitability. 
This negative relationship is consistent with the cost 
trade-off theory. This therefore means that a more 
restrictive credit policy will improve performance of 
a firm. The results further reveal the control variable 
Ln(Sales) has a direct relationship with a firm’s 
performance meaning that a 1% increase in sales 
leads to 1.6% increase in ROCE. This is true because 
firms with more sales turnover are more likely to get 
more credit from banks for expansion and increase in 
profits because of the effects of sales revenue on 
profits. Such firms also enjoy economies of scale 
which adds to their profits. 
 
Model II: Effect of DPO on firm profitability 
ROCE = 0.986 + 0.000029 DPO + 0.1752 FFAR - 
0.0599 CR + 0.027 Ln(Sales) 
DPO is an important determinant ROCE. As revealed 
it has a positive effect on ROCE meaning that a one 
day’s increase in the days of accounts payables is 
associated with increase in ROCE by 0.0029%. 
Ln(Sales) has a direct effect on ROCE with a 
coefficient of 0.027 meaning that a 1% increase in 
sales leads to a 2.7% increase in ROCE. 
 
Model III: Effect of DIO on firm profitability 
ROCE = 0.994 - 0.00013 DIO + 0.1752 FFAR - 
0.0602 CR + 0.025 Ln(Sales) 
The results reveal that, the days in inventory are 
found to have an indirect and significant effect on 
ROCE. This means that one day stay in inventory 
leads to a 0.013% decrease in ROCE. Therefore an 
adequate and timely flow of inventory is imperative 
for the success and growth of any company. This is 
consistent with a conservative working capital 
management policy. This means maintaining high 
levels of inventory will in turn reduce the cost of 
possible interruptions in the production process and 
possible loss of business due to shortages. Ln(Sales) 
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(0.025) and FFAR (0.1752) are both significantly 
affecting ROCE. Ln(Sales) is interpreted to mean that 
a 1% increase in sales leads to a 2.5% increase in 
GOP. This is also from the theoretical relationship 
between sales revenue and ROCE. 
 
Model III: Effect of CCC on firm profitability 
ROCE = 1.008 - 0.000038 CCC + 0.1752 FFAR - 
0.0598 CR + 0.016 Ln(Sales) 
CCC has an indirect but not a significant effect on 
ROCE. That is interpreted to mean that a one day 
increase in cash conversion period, leads to decreases 
in profitability of 0.0038% hence for managers to 
increase profitability, they should reduce the CCC. 
This is also consistent with cost trade-off theory. 
Ln(Sales) (0.017) and FFAR (0.1752) are both have 
direct effect on gross operating profit. 
 
VI. ANALYSIS OF VARIANCE (ANOVA) 
 
One way ANOVA test is performed to access the 
significance of the variances of the mean values of 
DPO, DIO & DSO. 
 

Source F-Value Significance 
Regression 3.39 0.012 

DPO 0 0.973 
FFAR 12.03 0.001 

CR 2.25 0.137 
Ln(Sales) 0.01 0.915 

Tab. 4: ANOVA based on DPO 
 

Source F-Value Significance 
Regression 3.39 0.012 

DIO 0 0.987 
FFAR 12.02 0.001 

CR 2.36 0.128 

Ln(Sales) 0.01 0.923 
Tab. 5: ANOVA based on DIO 

 

Source F-Value Significance 
Regression 3.39 0.012 

DSO 0 0.951 

FFAR 12.03 0.001 

CR 2.35 0.129 

Ln(Sales) 0 0.956 
Tab. 6: ANOVA based on DIO 

 
From the above tables, it is clearly evident that DPO, 
DIO & DSO are significantly related to the firm 
profitability. But, it depends on the firm to see to that 
DSO and DPO are not too widely apart from each 
other which is a result of bad management. It is 

optimal to have lower DSO and higher DPO in order 
to minimize CCC and ultimately increasing the firm’s 
profitability keeping in mind the goodwill of the 
creditors i.e., without delaying their payments. 
 
CONCLUSIONS 
 
Based on the empirical study carried out on the 
Working Capital Management handled by L&T 
Construction and by interviewing several L&T 
Personnel, the following recommendations are drawn 
in order to have a proper control on DSO, DIO & 
DPO and hence have an effective cash conversion 
cycle will result in an optimized level of Working 
Capital to realize maximum firm profitability in 
Construction Sector. 

a) Facilitate faster collection of receivables in 
order to release cash from the cycle. 

b) Facilitating better credit policies with 
suppliers in order to increase the cash 
resources 

c) Maintaining a negative CCC so that revenue 
is generated from clients even before the 
firm has to pay its suppliers without 
delaying the payments and prolonging the 
goodwill with the suppliers. 

 
Some of the guidelines to be followed to realize the 
above are 

i) Seeking Interest Free Mobilization Advance 
ii) Change of Payment collection mode. 
iii) Reducing the delay in invoicing except for 

stage billing cases. 
iv) Availing Discounted schemes by prompt 

payment. 
v) Providing Bank Guarantees in advance for 

non-deduction of retention money. 
vi) Amicable way of dispute resolution. 
vii) Reviewing Cost Over Invoice(COI) 
viii) Analysis of Credit Policies 
ix) Inventory Management 
x) Cash Forecasting & Effective Budgeting 
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