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Abstract 

This research investigates the influence of working capital components and financial ratios on the profitability 

of companies in the manufacturing and services sectors.  Manufacturing sectors deal with production and 

sales of goods, whereas services sectors deal with different types of services. In the manufacturing sector, 

purchase of inventories is one of major components of the input cost and this will not be relevant to services 

sector. Cost of goods sold is treated differently in services sectors as the costs are incurred for the service 

operations and not for manufacturing operations. By examining a 10-year financial dataset of ten companies, 

five from each sector, the study identifies correlation patterns between working capital and key profitability 

indicators. Statistical tools, including Pearson correlation and two-sample Z-tests were employed to assess 

the relationship and similarity between sectors. Findings revealed a stronger positive correlation in 

manufacturing firms between the working capital and the profitability as compared to service firms. Despite 

sectoral operational differences, average financial metrics such as current ratio and net profit ratio were 

found to be statistically similar. The study concludes with targeted recommendations to improve working 

capital efficiency and profitability. 

Keywords: Financial ratios; Manufacturing sector; Profitability; Service sector; Working capital 

management 

 

1. Introduction

The working capital management is an integral part 

of the financial operations in a company. Business 

organizations require funds to perform various 

business activities such as procuring raw materials, 

paying salaries of employees, paying the rent of the 

premises, transportation of goods etc. and all these 

expenses are collectively referred as working capital. 

The difference in the value of the current assets and 

the value of current liabilities is termed as the 

working capital and indicates the short-term liquidity 

position of the company [9]. The current assets 

include inventory of goods, accounts receivable from 

the sale of products or services whereas the current 

liabilities include the accounts payable to suppliers 

are other expenses. A positive working capital will 

ensure that the operations of the company can run 

without any hindrances [3]. Working capital [4] is 

also critical for sustaining the company's growth. The 

company must make investments in machinery to 

increase the production. Finally, to remain 

competitive working capital is required to execute 

activities such as product development or exploring 

untapped markets. A company may also have to 

invest in recruiting sales and marketing staff to sell to 

expand the sales force in newer geographies or 

untapped markets including export markets. Even in 

these cases working capital is required to fulfil these 

objectives. Broadly it can be understood that 

Working Capital Management (WCM) [13,14,15] is 

a critical element of the financial management in 

general which includes the aspect of raising and uses 

of the funds with-in organization to sustain the 

operations. Funds will be used for production, 

marketing, investment into future innovation, growth 
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and to achieve overall business objectives [5].  

Manufacturing sector in India employs 27.3 million 

people and contributes to a GDP of 17% and it is a 

major foundation of the economy. Its expansion is 

facilitated by important industries like consumer 

durables, chemicals, engineering, automotive, and 

pharmaceuticals. The Services Sector contributes to 

more than 50% of the GDP and a sizable 30% of the 

total workforce and is an expanding pillar of the 

economy. With the exception of the pandemic year, 

it has continuously increased at a rate above 6% for 

the past 10 years. The current study focuses on 

understanding the commonalities and the differences 

with respect to the working capital management 

aspects between manufacturing and services sectors 

[10,11,12]. Five companies each from manufacturing 

and service sectors are selected for the purpose of 

analysis. A brief profile of the companies is provided 

below. 

2. Literature Review  

Rafuse [1] researched that the suppliers did not care 

about interest, but they wanted their money. 

According to his analysis, postponing payments to 

the creditors to augment the working capital was not 

a good idea and finally it is detrimental to its 

practitioners and the economy as well. The author 

suggested that minimizing or optimizing the 

inventory could be the key focus of those seeking 

focused working capital reduction [6]. The author 

suggested that minimizing or optimizing the 

inventory could be the key focus of those seeking 

focused working capital reduction solutions. The 

effect of working capital management on SMEs' 

profitability was investigated by Solano et al. [2].  

8872 small and medium-sized enterprises have been 

chosen for the period 1996–2002 to fulfil the 

objective. With the panel data approach, it was found 

that a smaller cash conversion cycle would make the 

company more profitable. Thus, the managers of the 

company should strive to reduce both their 

inventories and the duration of time their accounts are 

overdue. Prior research has largely focused on sector-

specific analyses of WCM or individual company 

case studies. However, limited comparative studies 

exist evaluating the impact of WCM parameters on 

profitability across different sectors. Notably, while 

several studies examined WCM in steel, 

pharmaceutical, and MSME industries, a direct 

comparative framework between manufacturing and 

services sectors was lacking. This study addresses 

that gap by offering empirical evidence on the 

differing roles and outcomes of WCM practices 

across these two major economic sectors. 

3. Research Objectives 

The research objectives of the study are as follows: 

 Identify key working capital parameters and 

their impact on net sales and profitability. 

 Conduct correlation analysis between 

working capital and profitability indicators. 

 Compare financial ratios between 

manufacturing and services firms. 

4. Methodology  

The following steps describes the methodology 

which was followed. 

 Identification of the representative 

companies for the study 

 Understand any limitations to obtain the 

required financial data.  

 Identify statistical and predictive tools for 

analysis and visualization. 

 Obtain financial data and analyse data using 

statistical and predictive methods. 

 Validate the findings with finance 

professional and draw conclusions 

Ten companies (five each from manufacturing and 

services sectors) were selected based on size and data 

availability with the period spanning FY2015–

FY2024. The companies representing manufacturing 

sectors are Chambal Fertilizers and Chemicals Ltd, 

Cipla Ltd, Force Motors Ltd, Ratnamani Metals and 

Tube Ltd and Wellspun Living Ltd. The companies 

from services sector are Apollo hospital, Bluedart 

Express, Patel Engineering Ltd, Shriram Finance Ltd 

and Zee Entertainment Ltd.   The time window of 10 

years was selected such that there are enough data 

points even prior to the duration of covid pandemic 

to avoid the influence of covid pandemic on the 

observations and results.  Financial data were sourced 

from public platforms such as Screener.in. Several 

attributes were are taken directly from the financial 

statements and populated in the tables and these are 

Net Sales, Gross profit, Net profit, Current Assets, 
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Current Liabilities, Opening stock, Closing stock, 

Inventories, Direct cost, Equity, Beginning assets, 

Ending assets, Total assets, Opening trade 

receivables, Closing trade receivables, Debt, EBIT, 

Finance cost, PBT and Purchases. 

Attributes which are calculated are Working capital, 

Cost of goods sold, Average stock, Quick Assets, 

Average trade receivables and Average trade 

payables. They are calculated as follows. 

 Working Capital = Current Assets – Current 

Liabilities 

 Cost of Goods Sold = Direct Costs + 

(Opening Stock + Purchases) – Closing 

Stock  

 Average stock = (Opening Stock + Closing 

Stock) / 2 

 Quick Assets = Current Assets – (Stock + 

Prepaid expenses) 

 Average trade receivables = (Open trade 

payables + Closing trade payables) / 2 

 Average trade receivables = (Open trade 

receivables + Closing trade receivables) / 2 

For the purpose of correlation analysis, working 

capital and current ratio are identified as independent 

variables as these are determined by the internal 

financial operations stakeholders of the company. 

The sales and the net profit ratio are determined by 

the market conditions and sales efficiency and hence 

may be considered as dependent variables. 

Correlation coefficient is computed between pair 

wise for working capital vs sales, working capital vs 

net profit and current ratio vs net profit ratio. 

Key financial metrics and ratios were calculated 

using MS Excel, and statistical tools like Pearson 

correlation and Z-tests were applied to validate 

findings. The study excluded outlier data where 

appropriate, particularly in instances of significant 

financial restructuring or equity infusion. 

5. Results and Discussion  

A representative tabulation for one of the 

manufacturing sector company Chambal Fertilizers 

and Chemical Ltd is as follows: 
 

Table 1 10-Year Financial Data of Chambal 

Fertilizer and Chemical Ltd 
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Table 2 10-year Average Ratios of Chambal 

Fertilizer and Chemical Ltd 

 
 

 
Figure 1 Correlation Analysis of Chambal 

Fertilizer and Chemical Ltd 

 

A representative tabulation for one of the services 

sector company Apollo hospitals is follows: 
 

Table 3 10-year financial data of Apollo Hospital 
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Table 4 10-Year Average Ratios of Apollo 

Hospital 

 
 

 
Figure 2 Correlation Analysis of Chambal 

Fertilizer and Chemical Ltd 
 

Similar tabulations were performed for rest of the 

eight companies, and the analysis was performed. 

The correlation analysis revealed that manufacturing 

companies demonstrated stronger positive 

relationships between working capital and 

profitability indicators, such as net sales and net 

profit. For example, Ratnamani Metals showed a 

correlation coefficient of 0.949 for working capital 

vs. net profit. In contrast, service sector firms did not 

show significant correlations, likely due to 

differences in how the working capital is consumed 

in services sector.  

Two sample Z-test on current ratio 

Current ratio is tabulated calculated for 

manufacturing and services sector in a sector-wise 

manner. Five company’s data for ten years results in 

fifty data points as below. 
 

Table 5 Manufacturing Sector Current Ratio 

Table 

 
 

The Mean or Average is calculated as follows: 

 
The Standard Deviation (SD) is calculated as 

follows: 

 
The mean and standard deviation is calculated 

using MS Excel functions “AVERAGE” and 

“STDEV.S” respectively. N =50. 

Manufacturing Sector: Current Ratio: Mean = 

2.10 and SD = 1.05 

 

Table 6 Service Sector Ratio Current Table 

 
 

Shriram Finance FY19 to FY23 has an unusually high 

current ratio due to increase in current assets resulting 

in issue of equity (equity infusion). The values are 

shaded in the table above. These values will be 

ignored in the mean and standard deviation 

calculations as this is more of extreme values. Hence 

N=45. 

 

Services sector: Current Ratio: Mean = 2.0 and SD 

= 1.26 

Hypothesis Formulation:  

Null Hypothesis: Manufacturing and Service 

sector means are same for current ratio. 
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Alternate Hypothesis: Manufacturing and Service 

sector means are different for current ratio. 

 
Z calculated is computed as per the below 

formula and the data is approximately normally 

distributed.   

where N1 = 50, N2 = 45 

 
Z Calculated = - 0.519 

For 5% (0.05) significance and two tailed Z-Test with 

probability < 0.025, Z Critical = ± 1.96.  Since the 

calculation as per Z Test resulted in Z Calculated   <   

Z Critical, the null hypothesis is validated.  

 

 
Figure 3 Two Sample z-Test Results for Current 

Ratio 
 

The results concluded the means of the current ratio 

for manufacturing and services sectors are similar in 

nature and within the standard range between 1.5 and 

3. Similarly net profit ratio was also analysed, and the 

means were found to be similar in nature. The mean 

values of both the sectors are within the standard 

range between 5% to 15%. 

Two sample Z-test on net profit ratio 

The data for both manufacturing and services sector 

is as follows. 

 

Table 7 Manufacturing Sector Net Profit Ratio 

Table 

 

Manufacturing Sector: Net Profit Ratio: Mean = 

7.33 and SD = 4.3  

 

Table 8 Services Sector Net Profit Ratio Table 

 
Services Sector: Net Profit Ratio: Mean = 9.41 and 

SD = 12.08 

 

Hypothesis Formulation:  

Null Hypothesis: Manufacturing and Service sector 

means are same for net profit ratio. 

 
Alternate Hypothesis: Manufacturing and Service 

sector means are different for net profit ratio. 

 
Z calculated is computed as per the below formula 

and the data is approximately normally distributed. 

 
where N1 = 50, N2 = 50 

Z Calculated = 1.146 
For 5% (0.05) significance and two tailed Z-Test with 

probability < 0.025, Z Critical = ± 1.96.  Since the 

calculation as per Z Test resulted in Z Calculated   <   

Z Critical, the null hypothesis is validated.  

 

 
Figure 4 Two Sample z-Test Results for Net 

Profit Ratio. 

 

It can be concluded that both the manufacturing and 

services sectors have similar net profit ratio and the 

financial metrics of both are similar in nature. The 
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mean values of both the sectors are within the 

standard range between 5% to 15%. 

Conclusions and Future Work  

Insights from correlation analysis: The Pearson 

correlation analysis revealed that Sales vs Working 

Capital as well as Net Profit vs Working Capital 

showed a positive correlation among 4 out 5 

manufacturing companies under the scope of the 

study. Such a relationship was not found in the 

services sector. This suggests that sales, net profit, 

and working capital all have a positive association in 

manufacturing industries, which illustrates the close 

relationship between these businesses' financial 

management procedures and production processes. 

The absence of a comparable correlation in the 

service industry points to a radically different 

operational model that prioritizes cash flow 

management and service delivery dynamics over 

conventional inventory and production issues. To 

improve overall performance and profitability, it is 

essential to comprehend these differences and create 

customized financial plans for each industry. 

Financial Ratios Analysis: When ratios like the net 

profit and current ratios were evaluated, the findings 

showed that both industries kept their ratios within 

the standard ranges. However, compared to service 

organizations, manufacturing firms demonstrated a 

greater association between working capital and 

profitability indicators, underscoring the importance 

of inventory management and its direct influence on 

operational success.  

Impact of COVID-19: The COVID-19 pandemic 

which started in late part of FY20, and FY 21 has 

impacted different sectors in different ways. Under 

the manufacturing sector while Chambal Fertilizers 

was not affected due to the core nature of agriculture 

business, the sales of automobiles in Force motors 

significantly decreased. CPILA and Apollo hospitals 

saw an increase in sales due to demand for 

pharmaceutical products and healthcare services. 

This has emphasized the necessity for robust working 

capital management practices [7,8] to navigate 

unforeseen crises effectively.  

Insights from Inferential Statistical Analysis: The 

two-sample Z-test conducted for the current and net 

profit ratios confirmed that both sectors operate 

within similar average ranges for these financial 

metrics though the nature of the working capital 

requirements differ between these two sectors. 

Manufacturing firms focus primarily on production 

efficiency and inventory turnover, whereas service 

firms rely more on service delivery effectiveness and 

customer satisfaction. 

Key takeaways as follows: 

 Manufacturing firms benefit from 

inventory and production efficiency. 

 Service firms rely more on cash flow and 

receivables management. 

 Proposed Future Work is as below: 

 Include a broader range of industries and 

SMEs to increase generalizability. 

 Employ machine learning models to 

predict profitability based on WCM 

metrics. 

 Investigate post-pandemic changes in 

WCM strategies and their long-term 

impact. 
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