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Abstract
The paradigm shifts that have taken place in the business environment have also impacted working capital management 

(WCM) practices in the Indian corporate sector. One such sector is the Indian tyre industry. Since inception, the Indian tyre 

industry has grown rapidly; hence, efficient management of working capital (WC) in this industry has immense importance. The 

present paper attempts to measure the efficiency in WCM of five well-known companies in the  Indian tyre industry during the 

period 2009-10 to 2018-19. The study has been made using relevant ratios relating to WC and statistical tools and techniques at 

appropriate places. The study revealed that the efficiency of managing WC was the highest in Ceat Ltd. followed by JK Tyre & 

Ind. Ltd., MRF, Apollo Tyres and Balkrishna Ind., in that order. The study also indicated strong evidence of positive association 

between overall profitability and overall efficiency of WCM of Balkrishna Industries during the study period. 
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Introduction 
The success of a business firm is dependent on the efficient management of its Working Capital (WC). Management of WC is 

regarded as an extremely crucial area of financial management for every sector of the economy, including the tyre 

manufacturing sector. In fact, effective and efficient management of WC  can ensure survival of a business firm. A firm should 

have neither too high nor too low investment in WC because both these situations adversely affect the firm's profitability. 

Efficient working capital management (WCM) helps the firm in running its business smoothly and generates surplus at the 

optimal level. 

The origin of the Indian tyre industry dates back to 1926 when Dunlop Rubber Limited set up the first tyre company in West 

Bengal. MRF followed suit in 1946. Since then, the Indian tyre industry has grown rapidly. India's tyre market is the fourth 

largest market in the world. There are more than 40 companies operating in the Indian tyre sector, which contributes around 3 

per cent to the country's manufacturing GDP. More than 100 countries in the world import Indian tyres. The Indian tyre 

industry earns 20 per cent of its total revenue from exports. This sector provides employment to more than 20 lakh people. The 

Indian tyre industry plays a vital role in developing India's economy. 

Many studies on WCM of different sectors in India have been made in recent times. However, no notable study has been carried 

out on the efficiency of WCM of tyre companies operating in India during the present decade. In this backdrop, the present 

paper seeks to analyse the  efficiency of WCM of the five selected well-known tyre companies in  India during the period 2009-

10 to 2018-19. It is expected that the outcome of the study will identify the aspects  responsible for the efficiency of WCM 

which will guide the concerned managers in taking decisions regarding WCM in the Indian tyre industry. 

The remainder of the paper is structured as follows. Section II deals with the review of the related literature. Section III is 

concerned with the objective of the study. Section IV narrates the methodology adopted in the study. Section V discusses the 

empirical results obtained from the study. Section VI presents the concluding observations.

Review of Related Literature
Movalia (2015) in his study, showed the impact of debt-equity ratio on profitability of the fourteen selected Indian tyre 

companies for the period 2009-10 to 2013-14. In this  study,  ratio analysis and some simple statistical techniques were used. 

The study revealed that the debt-equity ratio of the selected companies had a notable impact on their profitability during the 

period under study. 

Panigrahi (2017) in his study, attempted to analyse  the connection of WCM with profitability and the linkage between the 

different components of WC and profitability of the thirty selected cement companies listed on BSE for the period 2005-06 to 

2014-15. In this study, statistical tools like mean, median, standard deviation, etc. and statistical techniques like simple 

correlation matrix and ordinary least squares were applied at appropriate places. The study observed  negative relationship of 

profitability with number of days of accounts payables and the number of days of inventory conversion cycle, whereas a 

positive relationship between profitability and number of days of accounts receivables was found during the period under 

study. The study also revealed strong evidence of negative relationship between WCM efficiency and profitability during the 

period under study. 

Singh and Kumar (2017) in their study, evaluated the efficiency in managing WC of 896 selected non-financial companies listed 

on BSE after the financial crisis of 2008. The data of the selected companies for the period 2001-02 to 2012-13 was used in this 

study. To achieve the research objectives of the study, the WC Utilisation Index, Working Capital Efficiency Index and WC 

Performance Index were analysed in the study. Some statistical measures like t-test, analysis of variance and Fisher's least 

significant differences test were also used in this study. The findings of the study showed that the efficiency in managing WC of 

the selected companies improved significantly after the financial crisis of 2008.

Pandey et. al (2017) in their study, analysed the impact of WCM on profitability of selected tyre companies during the period 

2003-04 to 2013-14. In order to measure the impact of WCM on profitability, statistical techniques such as correlation and 

regression analysis were used. The study revealed that there was a significant impact of WCM on profitability of the selected 

companies  during the study period.

Jayakumar (2018) in his study, analysed the growth of thirteen selected tyre and tubes companies in India during the period 

2001-02 to 2010-11 by using Compounded Annual Growth Rate (CAGR) and statistical techniques such as mean, standard 

deviation and coefficient of variation. The study found that out of these thirteen selected companies, the growth rates of 

Apollo Tyres, MRF, and Balkrishna Industries were satisfactory during the period under study.

Ajmera (2019) in his study, analysed the liquidity of four selected tyre companies in India for the period 2013-14 to 2017-18. For 

tackling the issues in the study, relevant ratios relating to liquidity, statistical tools and techniques were used at appropriate 

places. The  study revealed that the liquidity was not found to be satisfactory in any of the four selected companies  during the 

period under study.

Baskar (2019) in his study, analysed the profitability of JK Tyre & Industries. Ltd. during the period 2008-09 to 2017-18 by using 

selected profitability ratios and Compounded Annual Growth Rate (CAGR). The study revealed that the profitability of the 

company was  sound enough during the period under study.

Sivasankaran et. al (2019) in their study, examined  the impact of corporate governance on WCM of Indian firms. The 

investigation was performed using balanced panel data procedures for a sample of 223 Indian non-financial firms listed on the 

BSE for the period 2006-07 to 2016-17. The outcome derived from the study indicated that the CEO duality, one of the nine 

board indicators, played a noticeable role in improving the WCM of the sample firms during the period under study. 

Thus, a considerable  number of  studies have been carried out during the last few years addressing the different aspects of 

financial performance of the Indian tyre industry in which, along with the other aspects of financial performance, the efficiency 

of WCM has also been considered. Moreover, a good number of studies have also been conducted in India in the recent past on 

the same issue associated with some other non-financial sectors. But no significant study has been conducted in the recent 

past to assess only the efficiency of WCM of  the Indian tyre industry. So, in order to bridge the gap, the present study was 

conducted. 
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Objectives of the study
1. To analyse the efficiency of WCM of the selected companies using some selected efficiency indicators. 

2. To ascertain the actual status of the selected companies in respect of efficiency of WCM applying comprehensive rank 

approach. 

3. To measure the extent of relationship between the efficiency of managing selected components of WC and profitability of 

the companies under study.

4. To examine whether there was any relationship between the overall efficiency of WCM and profitability of the selected 

companies.

Methodology
Sample: The study was based on top five companies taken on the basis of their market capitalization as on 13.04.2020. The 

selected companies were [1] MRF, [2] Balkrishna Industries., [3] Apollo Tyres, [4] Ceat Limited, [5] Goodyear India Limited. Due 

to non- availability of adequate data of Goodyear India Ltd., this company was excluded from the study and in its place, JK Tyre 

& Industries Limited, which captured the sixth position in terms of market capitalization as on 13.04.2020 , was incorporated in 

the study. 

Collection of data: The data of the selected companies for the period 2009-10 to 2018-19 used in this study was collected from 

secondary sources i.e. Capitaline Corporate Database of Capital Market Publishers (I) Ltd., Mumbai. 

Analysis of data: While analysing the efficiency of WCM of the selected companies, four efficiency ratios – debtors turnover 

ratio (DTR), cash turnover ratio (CTR), inventory turnover ratio (ITR) and working capital turnover ratio (WCTR) – were used as 

the indicators of efficiency of debtors management, efficiency of cash management, efficiency of inventory management and 

efficiency of WCM respectively, and ROCE was considered as the profitability measure. For analysing the data used in the study, 

simple statistical tools like arithmetic mean (AM), standard deviation (SD), consistency coefficient (i.e. the ratio of AM to SD); 

statistical techniques, such as linear trend analysis, Pearson's  correlation coefficient and  Spearman's rank correlation 

coefficient; and popular statistical test like t-test were applied at appropriate places.

Empirical Results and Discussion

Table 1.1 : Analysis of Debtors Turnover Ratio of the selected companies

 Year MRF Balkrishna Ind Apollo Tyres Ceat Ltd. JK Tyre & Ind. Ltd.

 2009-10 10.73 6.04 44.89 8.100 7.91

 2010-11 9.17 6.85 32.12 8.250 7.99

 2011-12 8.58 7.01 28.72 8.270 7.14

 2012-13 8.06 6.48 26.71 7.820 6.09

 2013-14 8.09 6.37 33.92 7.920 5.66

 2014-15 7.11 6.20 31.89 8.090 5.02

 2015-16 11.24 5.61 28.58 8.830 4.77

 2016-17 6.99 7.72 26.3 9.750 4.46

 2017-18 7.25 9.73 21.99 9.450 4.68

 2018-19 7.04 9.8 21.12 9.500 5.21

 Average 8.426 7.181 29.624 8.598 5.893

 CC 3.558 2.526 3.948 4.701 2.651

 Slope -0.279 0.332 -1.778 0.192 -0.397

 t-value - 1.868* 2.622** - 3.679*** 3.780*** - 5.753***

*Significant at 10 per cent level

**Significant at 5 per cent level

***Significant at 1 per cent level

Source: Compiled and computed from Capitaline Corporate Database of Capital Market Publishers (I) Ltd., Mumbai.

DTR measures the efficiency of the credit and collection policies adopted by the company. Theoretically, higher the DTR, higher 

is the company's efficiency in collecting its receivables. A high value of DTR implies that the company collects cash more 

frequently and possesses good quality of debtors. So, the higher the efficiency of debtor management, the higher is the 

liquidity of the company. Table 1.1 shows that out of the five companies under study, two companies, namely Balkrishna Ind. 

and Ceat Ltd. achieved positive trend in DTR while other three companies, namely MRF, Apollo Tyres, JK Tyre & Ind. Ltd. failed to 

do so during the period under study. All the positive and negative slopes of DTR line were found to be statistically significant 

during the period under study. In respect of mean DTR, Apollo Tyres holds the top-most position followed by Ceat Ltd., MRF, 

Balkrishna Ind. and JK Tyre & Ind. Ltd. respectively in that order, while based on consistency coefficient of DTR, Ceat Ltd. was 

placed in the first position and it was followed by Apollo Tyres, MRF, JK Tyre & Ind. Ltd. and Balkrishna Ind. respectively in that 

order. On the basis of the analysis of average DTR, it can be said that Apollo Tyres was the most efficient in managing its 

receivables while JK Tyre &  Ind. Ltd. established itself as the inefficient performer in managing receivables. However, 

considering the consistency aspect in managing receivables, Ceat Ltd. proved itself as the best performer whereas Balkrishna 

Ind. was considered as the worst performer during the period under study. 

Table 1.2 : Analysis of Cash Turnover Ratio of the selected companies

 Year MRF Balkrishna Ind Apollo Tyres Ceat Ltd. JK Tyre & Ind. Ltd.

 2009-10 103.122 332.838 28.115 83.500 65.447

 2010-11 155.047 177.718 38.868 73.074 56.751

 2011-12 174.044 7.890 70.576 133.773 78.406

 2012-13 194.272 11.981 55.156 65.762 63.408

 2013-14 36.671 364.970 43.829 57.273 36.901

 2014-15 18.649 8.893 47.810 95.863 67.708

 2015-16 275.476 10.870 33.543 254.823 105.140

 2016-17 53.724 276.253 71.199 364.998 98.151

 2017-18 109.225 181.630 40.514 86.704 91.002

 2018-19 263.642 94.309 56.781 114.351 75.906

 Average 138.387 146.735 48.639 133.012 73.882

 CC 1.536 1.041 3.319 1.339 3.613

 Slope 4.533 -6.891 1.283 12.939 3.567

 t-value 0.436 - 0.423 0.778 1.214 1.759

*Significant at 10 per cent level

**Significant at 5 per cent level

***Significant at 1 per cent level

Source: Compiled and computed from Capitaline Corporate Database of Capital Market Publishers (I) Ltd., Mumbai.

CTR measures the frequency of a company's cash resources replenishment through sales revenue. Generally, a high CTR value 

indicates the company's high efficiency in managing cash whereas a low value of CTR reflects its reverse situation. The higher 

the efficiency of cash management, the more favourable is the status of the company from the viewpoint of its liquidity.  Table 

1.2 reveals that out of the five companies under study, four companies, namely MRF, Apollo Tyres, Ceat Ltd. and JK Tyre & Ind. 

Ltd. adopted positive trend in CTR while only Balkrishna Ind. followed a negative trend in this parameter during the period 

under study. However, all the positive and negative slopes of CTR lines of the companies under study were found to be 

statistically significant during the period under study. In respect of average CTR, Balkrishna Ind. secured the top most position 

followed by MRF, Ceat Ltd., JK Tyre & Ind. Ltd. and Apollo Tyres respectively in that order, while based on the consistency 

coefficient of CTR, JK Tyre & Ind. Ltd. was placed in the first rank followed by Apollo Tyres, MRF, Ceat Ltd. and Balkrishna Ind. 

respectively in that order. On the basis of analysis of mean CTR, it can be said that the efficiency of cash management was the 

highest in Balkrishna Ind. and it was the least in Apollo Tyres whereas in respect of consistency in managing cash, JK Tyre & Ind. 

Ltd. established itself as the best performer and Balkrishna Ind. stood last during the study period. 
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under study. However, all the positive and negative slopes of CTR lines of the companies under study were found to be 

statistically significant during the period under study. In respect of average CTR, Balkrishna Ind. secured the top most position 

followed by MRF, Ceat Ltd., JK Tyre & Ind. Ltd. and Apollo Tyres respectively in that order, while based on the consistency 

coefficient of CTR, JK Tyre & Ind. Ltd. was placed in the first rank followed by Apollo Tyres, MRF, Ceat Ltd. and Balkrishna Ind. 

respectively in that order. On the basis of analysis of mean CTR, it can be said that the efficiency of cash management was the 

highest in Balkrishna Ind. and it was the least in Apollo Tyres whereas in respect of consistency in managing cash, JK Tyre & Ind. 

Ltd. established itself as the best performer and Balkrishna Ind. stood last during the study period. 
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Table 1.3 : Analysis of Inventory Turnover Ratio of the selected companies

 Year MRF Balkrishna Ind Apollo Tyres Ceat Ltd. JK Tyre & Ind. Ltd.

 2009-10 7.68 7.42 10.47 7.93 9.11

 2010-11 7.35 4.76 4.83 6.97 7.91

 2011-12 7.94 5.86 7.34 7.72 9.29

 2012-13 6.76 7.38 7.59 10.07 7.41

 2013-14 7.33 6.76 7.55 8.21 8.57

 2014-15 8.22 9.78 8.38 9.63 9.15

 2015-16 11.79 11.49 9.57 9.94 8.88

 2016-17 6.16 8.23 5.74 6.91 7.1

 2017-18 7.01 7.51 6.13 8.38 6.41

 2018-19 5.37 7.36 6.02 7.08 6.7

 Average 7.561 7.655 7.362 8.284 8.053

 CC 4.424 4.047 4.172 6.823 7.395

 Slope -0.091 0.278 -0.195 -0.005 -0.231

 t-value -0.453 1.407 -1.004 -0.034 -   2.373**

*Significant at 10 per cent level

**Significant at 5 per cent level

***Significant at 1 per cent level

Source: Compiled and computed from Capitaline Corporate Database of Capital Market Publishers (I) Ltd., Mumbai

ITR measures the company's efficiency in managing inventory. A high value of ITR is good from the liquidity point of view and 

implies sound inventory management whereas a low value signifies excessive inventory level than warranted by volume of 

operations indicating inefficiency in inventory management. Table 1.3 depicts that out of the five selected companies, only one 

company, Balkrishna Ind. adopted positive trend in its ITR which was not found to be statistically significant, while the 

remaining four companies, namely MRF, Apollo Tyres, Ceat Ltd. and JK Tyre & Ind. Ltd. followed  negative trend in ITR, out of 

which  only the slope of ITR in JK Tyre & Ind. Ltd. was found to be statistically significant at 5 per cent level during the period 

under study. In respect of average ITR, Ceat Ltd. captured the top most position followed by JK Tyre & Ind. Ltd., Balkrishna Ind., 

MRF and Apollo Tyres respectively in that order, while considering the consistency aspect of ITR, JK Tyre & Ind. Ltd. was placed 

in the first rank and it was followed by Ceat Ltd., MRF, Apollo Tyres and Balkrishna Ind. respectively in that order. On the basis of 

analysis of mean ITR, it can be said that the average efficiency of inventory management was the highest in Ceat Ltd. and it was 

the least in Apollo Tyres, whereas in respect of consistency of efficiency in managing inventory, JK Tyre & Ind. Ltd. established 

itself as the best performer and Balkrishna Ind. was the last during the period under study.

Table 2 :  Computation of Final Rank based on Selected WCM Efficiency Indicators

Company AVG RANK CC RANK AVG RANK CC RANK AVG RANK CC RANK Sum of Final
             Ranks Rank

MRF 8.426 3 3.558 3 138.387 2 1.536 3 7.561 4 4.424 3 18 3

Balkrishna Ind. 7.181 4 2.526 5 146.735 1 1.041 5 7.655 3 4.047 5 23 5

Apollo Tyres 29.624 1 3.948 2 48.639 5 3.319 2 7.362 5 4.172 4 19 4

Ceat Ltd. 8.598 2 4.701 1 133.012 3 1.339 4 8.284 1 6.823 2 13 1

JK Tyre & Ind. Ltd. 5.893 5 2.651 4 73.882 4 3.613 1 8.053 2 7.395 1 17 2

DTR CTR ITR

Source: Compiled and computed from Capitaline Corporate Database of Capital Market Publishers (I) Ltd., Mumbai

Table 2 presents the status of each of the companies under study in terms of efficiency of its WCM more precisely during the 

study period by applying a comprehensive rank approach. While measuring the composite rank of a company in respect of 

efficiency of WCM over the period under study, the individual ranks of DTR, CTR, and ITR were considered. In case of DTR, CTR 

or ITR, a high value indicates favourable position, and ranking was done accordingly. The ultimate WCM efficiency rank was 

ascertained on the basis of the principle that the lower the sum of individual ranks of DTR, CTR and ITR, the higher is the 

efficiency (Sur, 2012). Table 2 discloses that the efficiency of managing WC was the highest in Ceat Ltd. and it was followed by JK 

Tyre & Ind. Ltd., MRF, Apollo Tyres and Balkrishna Ind. respectively in that order during the study period.

Table 3 : Analysis of Working Capital Turnover Ratio of the selected companies

 Year MRF Balkrishna Ind Apollo Tyres Ceat Ltd. JK Tyre & Ind. Ltd.

 2009-10 21.502 3.772 35.336 -946.950 -184.615

 2010-11 10.969 2.932 18.992 -1749.385 19.679

 2011-12 16.712 1.968 24.215 38.823 111.066

 2012-13 16.126 2.602 29.716 -754.551 11.337

 2013-14 14.459 3.589 -31.691 17.570 12.197

 2014-15 11.096 4.848 126.294 48.484 20.700

 2015-16 65.860 19.792 146.637 38.664 22.896

 2016-17 23.506 359.417 74.463 18.149 7.510

 2017-18 -102.408 6.940 25.848 1130.402 15.726

 2018-19 161.949 4.978 11.328 115.180 7.580

 Average 23.977 41.084 46.114 -204.361 4.408

 CC 0.372 0.367 0.848 -0.264 0.060

 Slope 3.914 11.388 3.587 194.09 7.439

 t-value 0.533 0.915 0.577 3.289** 0.915

*Significant at 10 per cent level

**Significant at 5 per cent level

***Significant at 1 per cent level

Source: Compiled and computed from Capitaline Corporate Database of Capital Market Publishers (I) Ltd., Mumbai

Table 3 presents the efficiency of managing WC of the selected companies using WCTR. The higher the value of WCTR, the 

higher is the efficiency of managing WC.  Table 3 discloses  that all the companies under study, namely MRF, Balkrishna Ind., 

Apollo Tyres, Ceat Ltd. and JK Tyre & Ind. Ltd adopted positive trend in WCTR, out of which only the linear trend equation of the 

WCTR in Ceat Ltd. was found to be statistically significant at 5 per cent level during the study period. In respect of average 

WCTR, Apollo Tyres captured the top most position followed by Balkrishna Ind., MRF, JK Tyre & Ind. Ltd. and Ceat Ltd. 

respectively in that order, and  on the basis of  consistency coefficient  of WCTR, again Apollo Tyres occupied  the first position 

followed by MRF, Balkrishna Ind., JK Tyre & Ind. Ltd. and Ceat Ltd. respectively in that order. Based on  the analysis of WCTR, it 

can be said that in respect of both the mean efficiency and consistency of efficiency in  managing WC,  Apollo Tyres established 

itself as the best performer  while Ceat Ltd. was placed  in the last rank during the study period.
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Table 1.3 : Analysis of Inventory Turnover Ratio of the selected companies

 Year MRF Balkrishna Ind Apollo Tyres Ceat Ltd. JK Tyre & Ind. Ltd.

 2009-10 7.68 7.42 10.47 7.93 9.11

 2010-11 7.35 4.76 4.83 6.97 7.91

 2011-12 7.94 5.86 7.34 7.72 9.29

 2012-13 6.76 7.38 7.59 10.07 7.41
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 2015-16 11.79 11.49 9.57 9.94 8.88
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***Significant at 1 per cent level

Source: Compiled and computed from Capitaline Corporate Database of Capital Market Publishers (I) Ltd., Mumbai

ITR measures the company's efficiency in managing inventory. A high value of ITR is good from the liquidity point of view and 

implies sound inventory management whereas a low value signifies excessive inventory level than warranted by volume of 

operations indicating inefficiency in inventory management. Table 1.3 depicts that out of the five selected companies, only one 

company, Balkrishna Ind. adopted positive trend in its ITR which was not found to be statistically significant, while the 

remaining four companies, namely MRF, Apollo Tyres, Ceat Ltd. and JK Tyre & Ind. Ltd. followed  negative trend in ITR, out of 

which  only the slope of ITR in JK Tyre & Ind. Ltd. was found to be statistically significant at 5 per cent level during the period 

under study. In respect of average ITR, Ceat Ltd. captured the top most position followed by JK Tyre & Ind. Ltd., Balkrishna Ind., 

MRF and Apollo Tyres respectively in that order, while considering the consistency aspect of ITR, JK Tyre & Ind. Ltd. was placed 

in the first rank and it was followed by Ceat Ltd., MRF, Apollo Tyres and Balkrishna Ind. respectively in that order. On the basis of 

analysis of mean ITR, it can be said that the average efficiency of inventory management was the highest in Ceat Ltd. and it was 

the least in Apollo Tyres, whereas in respect of consistency of efficiency in managing inventory, JK Tyre & Ind. Ltd. established 

itself as the best performer and Balkrishna Ind. was the last during the period under study.

Table 2 :  Computation of Final Rank based on Selected WCM Efficiency Indicators

Company AVG RANK CC RANK AVG RANK CC RANK AVG RANK CC RANK Sum of Final
             Ranks Rank

MRF 8.426 3 3.558 3 138.387 2 1.536 3 7.561 4 4.424 3 18 3

Balkrishna Ind. 7.181 4 2.526 5 146.735 1 1.041 5 7.655 3 4.047 5 23 5

Apollo Tyres 29.624 1 3.948 2 48.639 5 3.319 2 7.362 5 4.172 4 19 4

Ceat Ltd. 8.598 2 4.701 1 133.012 3 1.339 4 8.284 1 6.823 2 13 1

JK Tyre & Ind. Ltd. 5.893 5 2.651 4 73.882 4 3.613 1 8.053 2 7.395 1 17 2

DTR CTR ITR

Source: Compiled and computed from Capitaline Corporate Database of Capital Market Publishers (I) Ltd., Mumbai

Table 2 presents the status of each of the companies under study in terms of efficiency of its WCM more precisely during the 

study period by applying a comprehensive rank approach. While measuring the composite rank of a company in respect of 

efficiency of WCM over the period under study, the individual ranks of DTR, CTR, and ITR were considered. In case of DTR, CTR 

or ITR, a high value indicates favourable position, and ranking was done accordingly. The ultimate WCM efficiency rank was 

ascertained on the basis of the principle that the lower the sum of individual ranks of DTR, CTR and ITR, the higher is the 

efficiency (Sur, 2012). Table 2 discloses that the efficiency of managing WC was the highest in Ceat Ltd. and it was followed by JK 

Tyre & Ind. Ltd., MRF, Apollo Tyres and Balkrishna Ind. respectively in that order during the study period.

Table 3 : Analysis of Working Capital Turnover Ratio of the selected companies

 Year MRF Balkrishna Ind Apollo Tyres Ceat Ltd. JK Tyre & Ind. Ltd.

 2009-10 21.502 3.772 35.336 -946.950 -184.615

 2010-11 10.969 2.932 18.992 -1749.385 19.679

 2011-12 16.712 1.968 24.215 38.823 111.066

 2012-13 16.126 2.602 29.716 -754.551 11.337

 2013-14 14.459 3.589 -31.691 17.570 12.197

 2014-15 11.096 4.848 126.294 48.484 20.700

 2015-16 65.860 19.792 146.637 38.664 22.896

 2016-17 23.506 359.417 74.463 18.149 7.510

 2017-18 -102.408 6.940 25.848 1130.402 15.726

 2018-19 161.949 4.978 11.328 115.180 7.580

 Average 23.977 41.084 46.114 -204.361 4.408

 CC 0.372 0.367 0.848 -0.264 0.060

 Slope 3.914 11.388 3.587 194.09 7.439

 t-value 0.533 0.915 0.577 3.289** 0.915

*Significant at 10 per cent level

**Significant at 5 per cent level

***Significant at 1 per cent level

Source: Compiled and computed from Capitaline Corporate Database of Capital Market Publishers (I) Ltd., Mumbai

Table 3 presents the efficiency of managing WC of the selected companies using WCTR. The higher the value of WCTR, the 

higher is the efficiency of managing WC.  Table 3 discloses  that all the companies under study, namely MRF, Balkrishna Ind., 

Apollo Tyres, Ceat Ltd. and JK Tyre & Ind. Ltd adopted positive trend in WCTR, out of which only the linear trend equation of the 

WCTR in Ceat Ltd. was found to be statistically significant at 5 per cent level during the study period. In respect of average 

WCTR, Apollo Tyres captured the top most position followed by Balkrishna Ind., MRF, JK Tyre & Ind. Ltd. and Ceat Ltd. 

respectively in that order, and  on the basis of  consistency coefficient  of WCTR, again Apollo Tyres occupied  the first position 

followed by MRF, Balkrishna Ind., JK Tyre & Ind. Ltd. and Ceat Ltd. respectively in that order. Based on  the analysis of WCTR, it 

can be said that in respect of both the mean efficiency and consistency of efficiency in  managing WC,  Apollo Tyres established 

itself as the best performer  while Ceat Ltd. was placed  in the last rank during the study period.
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Table 4 : Analysis of  Correlation (Pearson's Simple Correlation Coefficient)  between selected 

Profitability indicator (ROCE) and WCM Efficiency Indicators (DTR, CTR, ITR)

Company Name Between ROCE and DTR Between ROCE and CTR Between ROCE and ITR

MRF 0.714* 0.121 0.827**

Balkrishna Ind 0.586 0.521 -0.201

Apollo Tyres 0.589 -0.45 0.795**

Ceat Ltd. -0.39 -0.029 0.642*

JK Tyre & Ind. Ltd. 0.103 -0.099 0.558

*Significant at 10 per cent level

**Significant at 5 per cent level

Source: Compiled and computed from Capitaline Corporate Database of Capital Market Publishers (I) Ltd., Mumbai

Table 4 presents the measure of the extent of relationship between the efficiency of managing the selected components of WC 

and profitability of the companies under study using Pearson's simple correlation coefficient. This table shows that the 

correlation coefficient between DTR and ROCE was positive as well as found to be statistically significant in MRF only. However, 

in the other selected companies, the correlation coefficients between these two were either positive or negative, but they 

were not found to be statistically significant during the study period. The correlation coefficients between CTR and ROCE in all 

the selected companies were either positive or negative, which were not found to be statistically significant during the same 

period. The correlation coefficients  between ITR and ROCE of MRF, Apollo Tyres and Ceat Ltd. were positive and also found to 

be statistically significant, whereas in Balkrishna Ind., the correlation coefficient was positive and in JK Tyre & Ind. Ltd., it was  

negative,  but both of them were not  found to be statistically significant. It implies that strong evidence of positive association 

between profitability and efficiency of inventory management was noticed in MRF, Apollo Tyres and Ceat Ltd. only.

Table 5 : Analysis of Correlation (Spearman's Rank Correlation Coefficient) between Profitability 

(ROCE) and Overall WCM Efficiency Indicator (WCTR)

 MRF Balkrishna Ind. Apollo Tyres Ceat Ltd. JK Tyre & Ind. Ltd.

 0.127 0.721* 0.552 -0.212 -0.236

*Significant at 5per cent level

**Significant at 10 per cent level

Source: Compiled and computed from Capitaline Corporate Database of Capital Market Publishers (I) Ltd., MumbaI

In Table 5, the nature and extent of relationship between the efficiency of WCM and profitability of the selected companies 

were examined applying Spearman's rank correlation coefficient. While doing so, WCTR was used as the indicator of overall 

efficiency in WCM, and ROCE was considered as the overall profitability measure. In order to test whether the computed values 

of correlation coefficients were statistically significant or not, t-test was used. Table 5 discloses that the correlation coefficient 

between WCTR and ROCE was positive as well as found to be statistically significant only in Balkrishna Ind. However, in the 

remaining four selected companies, the correlation coefficients between WCTR and ROCE were either positive or negative, but 

they were not found to be statistically significant during the period under study. It reveals that Balkrishna Ind. managed its WC 

efficiently, which made positive contribution towards enhancing its profitability during the study period.

Concluding Observations
[i] Based on the composite score as ascertained by incorporating both the average and consistency aspects of the three 

selected WCM efficiency indicators, it can be concluded that Ceat Ltd. captured the top most position in respect of efficiency of 

WCM followed by JK Tyre & Ind. Ltd., MRF, Apollo Tyres and Balkrishna Ind. respectively in that order.

[ii] The outcomes derived from Pearson's simple correlation coefficient analysis revealed that in  MRF, the efficiency of 

managing debtors as well as inventory made a significant  contribution towards enhancing its profitability during the period 

under study, whereas in Apollo Tyres and Ceat Ltd., the overall profitability was influenced notably only by the efficiency of 

their  inventory management  during the same period. 

[iii] The results obtained from Spearman's rank correlation coefficient between ROCE and WCTR showed that a strong positive 

association between overall profitability and efficiency of WCM  was observed only in  Balkrishna Ind.

On the basis of the above concluding remarks, it can be said that cash management had no significant contribution towards 

enhancing the profitability of the tyre companies in India. Similarly, in almost all the cases, debtors management also did not 

show any noticeable impact on the profitability of the companies belonging to the Indian tyre industry. In some cases, only 

inventory management made notable contribution towards accelerating the earning capability of the tyre companies in India. 

So, it can be generalized that in India, tyre companies had not been able to manage the different components of their WC 

efficiently. This conclusion conforms to the net outcome derived from the analysis of Spearman's rank correlation between 

WCTR and ROCE which indicates that in almost all cases, except one case, the WCM failed to put any mark on the profitability of 

the selected companies in the Indian tyre industry. 
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Table 4 presents the measure of the extent of relationship between the efficiency of managing the selected components of WC 

and profitability of the companies under study using Pearson's simple correlation coefficient. This table shows that the 

correlation coefficient between DTR and ROCE was positive as well as found to be statistically significant in MRF only. However, 

in the other selected companies, the correlation coefficients between these two were either positive or negative, but they 

were not found to be statistically significant during the study period. The correlation coefficients between CTR and ROCE in all 

the selected companies were either positive or negative, which were not found to be statistically significant during the same 

period. The correlation coefficients  between ITR and ROCE of MRF, Apollo Tyres and Ceat Ltd. were positive and also found to 

be statistically significant, whereas in Balkrishna Ind., the correlation coefficient was positive and in JK Tyre & Ind. Ltd., it was  

negative,  but both of them were not  found to be statistically significant. It implies that strong evidence of positive association 

between profitability and efficiency of inventory management was noticed in MRF, Apollo Tyres and Ceat Ltd. only.
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In Table 5, the nature and extent of relationship between the efficiency of WCM and profitability of the selected companies 

were examined applying Spearman's rank correlation coefficient. While doing so, WCTR was used as the indicator of overall 

efficiency in WCM, and ROCE was considered as the overall profitability measure. In order to test whether the computed values 

of correlation coefficients were statistically significant or not, t-test was used. Table 5 discloses that the correlation coefficient 

between WCTR and ROCE was positive as well as found to be statistically significant only in Balkrishna Ind. However, in the 

remaining four selected companies, the correlation coefficients between WCTR and ROCE were either positive or negative, but 

they were not found to be statistically significant during the period under study. It reveals that Balkrishna Ind. managed its WC 

efficiently, which made positive contribution towards enhancing its profitability during the study period.

Concluding Observations
[i] Based on the composite score as ascertained by incorporating both the average and consistency aspects of the three 

selected WCM efficiency indicators, it can be concluded that Ceat Ltd. captured the top most position in respect of efficiency of 

WCM followed by JK Tyre & Ind. Ltd., MRF, Apollo Tyres and Balkrishna Ind. respectively in that order.

[ii] The outcomes derived from Pearson's simple correlation coefficient analysis revealed that in  MRF, the efficiency of 

managing debtors as well as inventory made a significant  contribution towards enhancing its profitability during the period 

under study, whereas in Apollo Tyres and Ceat Ltd., the overall profitability was influenced notably only by the efficiency of 

their  inventory management  during the same period. 

[iii] The results obtained from Spearman's rank correlation coefficient between ROCE and WCTR showed that a strong positive 

association between overall profitability and efficiency of WCM  was observed only in  Balkrishna Ind.

On the basis of the above concluding remarks, it can be said that cash management had no significant contribution towards 

enhancing the profitability of the tyre companies in India. Similarly, in almost all the cases, debtors management also did not 

show any noticeable impact on the profitability of the companies belonging to the Indian tyre industry. In some cases, only 

inventory management made notable contribution towards accelerating the earning capability of the tyre companies in India. 

So, it can be generalized that in India, tyre companies had not been able to manage the different components of their WC 

efficiently. This conclusion conforms to the net outcome derived from the analysis of Spearman's rank correlation between 

WCTR and ROCE which indicates that in almost all cases, except one case, the WCM failed to put any mark on the profitability of 

the selected companies in the Indian tyre industry. 
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Growth of Digital Payments in India

B. ANGAMUTHU

Abstract
India is world's second largest nation with a population of 1.3 billion, which is approximately 18% of the global population. To 

meet the financial service needs of a growing population requires a sustainable approach in the form of digital payment 

system.    Digital payment services offer convenience, ease of transactions and security while transacting. This analytical study 

focuses on growth of digital payments with respect to its volume and value of transactions during the period 2012-2013 to 

2018-2019. This study reports positive growth in terms of actual volume (24.11%) and value (15.84%) of overall digital 

payments in the country over the last 7 years. Further, the country is expected to generate 28,000 lakh transactions exceeding 

INR 15,20,000 billion in digital transactions in 2020-2021. 

Keywords: Payment & Settlement system, Digital Payment, Retail payment, Cashless economy 

Introduction and execution of the study
India's financial system is continuously evolving with the help of emerging technologies to make online transactions easier, 

safer, accessible and more personalized for customers. It is also becoming more agile and efficient. The development and 

modernization of the payment system has resulted in transparency and accountability, reduced transaction costs, and has 

decreased the size of the informal economy. Further, it has reduced overall corruption and boosted economic growth, 

especially in India's rural areas. The financial sector in India has undergone significant reforms during the last three decades. 

The transformation of financial services started during the 1990s with increased emphasis on deregulation, competition, and 

adoption of international best practices. The Reserve Bank of India (RBI) set out its objectives in 1998 with monograph on 

Payment Systems in India and provided a roadmap for the consolidation, development and integration of the country's 

payment systems (Payment System Vision Document for 2001–04). Further, Payment and Settlement Systems Act was 

implemented in 2007 with the objective of ensuring the safe, secure, sound, efficient, accessible and authorized payment and 

settlement system in the country. Gaining positive experience in the payments system during different vision periods, the RBI 

provided a roadmap to ensure benefits of a structured modern payment and settlement system, including innovative products, 

to reach beyond the currently served target groups thereby facilitating greater financial inclusion (Vision Document 2012-15). 

In 2015, Government of India launched a flagship programme titled 'Digital India' with the aim to transform India into a digitally 

empowered society and knowledge economy. “Faceless, Paperless, Cashless” is one part of the role of Digital India. The 

positive outcomes of the developments during the period 2015-2018 include introduction of new and innovative systems, 

distinctive shift from paper to electronic payment modes, sizeable increase in transaction turnover, customer centric 

initiatives, international recognition, etc. Other government measures that have promoted digital usage are demonetisation of 

high denomination currency notes in 2016 and the enactment of Goods and Services Tax legislation in 2017. Presently, various 

modes of digital payments are available in the country, namely Real Time Gross Settlement (RTGS), CCIL operated systems, 

Electronic Clearing Services (ECS), Unified Payment Interface (UPI), National Automated Clearing House (NACH), National 

Electronic Fund Transfer (NEFT), Aadhaar-enabled Payment System (AePS), Internet banking, Card payments, Mobile Wallet, 

Cheque Truncation System (CTS), Immediate Payment Service (IMPS), Prepaid payment Cards, and Mobile banking. Under the 

Payment Systems Vision 2019-21, there was emphasis on innovation, cyber security, financial inclusion, customer protection 

and competition. Presently, the global Covid'19 pandemic has influenced the shift towards digital payments and also increased 

the adoption rate of digital channels. In the current situation and as a result of the lockdown, the usage of digital payment 

systems in India is higher (75%) than China (63%) and Italy (49%) whereas the global average stood at 45 per cent (Capgemini 

Institute; 2020). So, there is an importance to measure the growth of digital payment services in the country.
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