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Abstract 

This paper examines the influence of operating cash flow and assets tangibility on working capital 

management of listed downstream oil and gas companies in Nigeria. Data were collected from the annual 

reports and accounts of the selected eight (8) companies for the period 2005- 2018 (14 years). A panel data 

methodology was used in order to study the behavior of each company over time and a linear regression 

technique was employed for data analysis. After controlling for firm age and profitability, it was found that 

both the operating cash flows and asset tangibility significantly influence working capital management of 

the sampled firms. The study recommends that corporate financial managers of downstream oil and gas 

companies in Nigeria should use these results as a control measure for a suitable level of working capital 

because investment in fixed tangible assets is a most important constraint in effective working capital  

management it too much amount of capital in it. 
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1.0 INTRODUCTION 

Shortage of funds for the working capital has led to frequent companies’ failure in Nigeria and other 
countries, and in many cases, has slowed down their expansion. Lack of efficient and effective utilization 

of working capital also leads to low rates of return on the capital employed or even leads to losses. In short, 

working capital plays a key role in growing a business entity just as the role of a heart in human body. Its 

effective provision can ensure the success of a business while its inefficient management can lead not only 

to loss but also to the ultimate downfall of what otherwise might be considered as a promising concern. In 

other words, efficiency of a business enterprise depends largely on its ability to manage its working capital. 

 

Working capital is defined as the money needed for a company to maintain their routine operations. Sungip 

(2018) defined working capital as sum of money through which a particular company runs their day-to-day 

operations. This is one of the important facets of a firm’s overall financial management. The level of current 
assets should be sufficient enough to cover its current liabilities with a reasonable margin of safety. In 

determining the most important factors affecting working capital management in a firm, managers are 

always looking for information regarding those factors so as to improve their internal operations in order to 

achieve an effective working capital decision (Agyei, Oduro & Ansong, 2013).  

 

The most important measure of working capital is the cash conversion cycle (Alexandra & Podjaman 2010). 

Cash conversion cycle (CCC) is the period between the purchase of raw materials and the collection of the 

proceeds from the sale of manufactured goods. The longer this duration is, the more investment in working 
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capital is required. Longer cash conversion cycle might increase profitability through increased sales. 

However, if the investment costs in working capital exceed the benefits of investment in assets or more 

granting of business credit, the firm’s profitability may be reduced (Deloof, 2003).   
 

Enterprises would be willing to increase their current working capital in the short term if they expected that 

they would have more development opportunities and future cash flow (Kim, Mauer & Sherman, 1998). 

The more operating cash flow the enterprises have, the higher their working capital management level. 

Therefore, enterprises’ working capital and debt will remain at a low level (Tong, 2011).  

 

One of the components of working capital management is the collection of the proceeds from the sale of 

manufactured goods. In this regard, accounts receivable management can be effective in achieving this goal. 

Increase in receivable accounts in a company will lead to an increase in working capital as well as an 

increase in costs of receivable accounts management and maintenance. Generally, the collection period is 

a criterion for the measurement of the required time for cash collection from customers’ sales. Inventory 

turnover period is another component of working capital management. It indicates the length of time it takes 

for goods to be sold. Low-frequency circulation means relatively high investment in inventory. Maintaining 

goods more than the necessary level will result in financial resources detention in non-productive courses 

(Deloof, 2003).  

 

Another component of working capital management is the accounts payable turnover period. Delays in 

payments to suppliers of goods and materials allow the company to choose the quality of their purchased 

product. Also, this is a cheap and flexible source of financing for the company. On the other hand, if earlier 

payment to suppliers will bring discount, the delay in payment to suppliers will involve expenses for the 

company (Deloof, 2003).  

 

In addition, the managers would be well prepared and ready for unpredicted situations that have unexpected 

effect on working capital management, that is why many financial managers spend most of their efforts and 

time on working capital management (Nobanee, Abdul & Aslhajjar, 2011). However, operating cash flow 

and assets tangibility can affect working capital management of any organization when care is not taken, 

which can jeopardize the decision regarding effective working capital.  

 

Operating cash flow of a firm refers to the amount of cash a firm generates from the revenues it brings in, 

excluding costs associated with long-term investment on capital items or investment in securities. The 

International Financial Reporting Standards (IFRS) defines operating cash flow as cash generated from 

operations less taxation, interest paid for the period, investment income received and dividends paid. To 

calculate cash generated from operations, one must calculate cash generated from customers and cash paid 

to suppliers. 

 

Jensen (1986) developed a theory of free cash flow in an agency context. The theory focused on the 

availability of free cash flow and the agency costs associated with this availability. This theory associated 

agency costs with free cash flow: if a company has free cash flow, this cash flow may be wasted and, hence, 

is under-utilized resulting in an agency cost. There has been research and debate as to whether there are 
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truly costs to free cash flow, yet his theory did shift focus away from earnings and towards the concept of 

free cash flow which it tend to affect working capital management.  

 

In regards to tangibility, company with large amount of tangibility assets tends to be in better position to 

manage their working capital effectively. On the other hand, from the point of view of asymmetric 

information and agency problems, companies with more intangible assets will have higher asymmetric 

information and agency problems due to difficulty in valuation of intangible assets. So it is likely that these 

companies will have higher working capital investment (Banos-Caballero, Garcı´a-Teruel & Martı´nez-

Solano, 2010a). 

 

Majority of the studies that have sought to evaluate the impact of operating cash flow and assets tangibility 

on working capital management had generated mixed results with many revealing significant impact (Chiou 

& Cheng 2006; Moussawi, Laplante, Kieschnick & Baranchuk 2006; Appuhami 2008; Baños-Caballero, 

Garcı´a-Teruel & Martı´nez-Solano 2010a; Gill 2011; Abbadi & Abbadi 2012; Manoori & Muhammad 

2012; Marobhe 2015; Zariyawati, Annuar & Pui-San 2016; Elbadry 2018 and Ahmed & Siddiqui 2019). 

The downstream oil and gas sector is however neglected by these studies. This study wants to fill this gap. 

 

The remaining part of the paper is organized as follows: Section two reviews literature where two 

hypotheses were developed. Section three is about research methodology, while section four presents the 

result of data analysis and discussions and, finally, section five presents the conclusion and 

recommendations. 

 

2.0 LITERATURE REVIEW 

Operating Cash Flow and Working Capital Management 
This represents the company's ability to generate cash and working capital management policy. Excess 

operating cash flow is achieved through an effective working capital management and shorter period of 

cash conversion (Nilsson, 2010). Operating cash flow represents the organization’s ability to generate cash 
in day to day running of the business and working capital management policy. Excess operating cash flow 

is achieved through an effective working capital management and shorter period of cash conversion 

(Nilsson, 2010).  

 

The studies of Chiou and Cheng (2006) and Manoori and Muhammad (2012) found that operating cash has 

a negative and significant impact on working capital management. Chiou and Cheng (2006) argue that two 

types of relationships exist between operating cash flow and investment in working capital. Investment in 

working capital will be positively affected by fluctuations in operating cash flow due to the increase in cash 

holdings and short-term investments.  

 

Thus, it can be said that companies with larger operating cash flows tend to have more working capital due 

to the fact that these firms possess more internal sources to finance working capital and hence increasing 

current asset levels (Fazzari & Petersen, 1993). High operating cash flows allow a company to pursue a 

conservative operating working capital strategy but negative operating cash flow firms will need to finance 

their working capital requirement through other sources (Hill, Kelly & Highfield, 2010).  
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In this context the result of Hill, Kelly and Highfield (2010) showed that the working capital ratio is 

positively related to operating cash flow. Baños-Caballero, Garcı´a-Teruel and Martı´nez-Solano (2010a) 

cite the findings of Fazzari and Petersen (1993), which suggest that firms with higher cash flows have 

greater capacity to generate internal cash flows and so would have higher levels of current assets probably 

due to the lower costs of funds invested in the working capital management. Gill (2011), determines the 

factors that affect working capital requirements in Canada. It shows that operating cash flow, profitability 

and firm size affect working capital requirements in Canada.  

 

Furthermore, Abbadi and Abbadi (2012) focus on the variables that determine working capital in Palestinian 

industrial firms and results show that operating cash flow and return on assets are among variables that 

significantly determined the level of working capital requirements. This is further supported by Mohamad 

and Elias (2013).  

 

Mansoori and Muhammad (2012) assess the important factors that influence working capital management 

of the companies traded at stock exchange in Singapore. The result shows that operating cash flow has 

negative and significant impact on working capital management. Similarly, Zariyawati, Annuar and Pui-

San (2016) examined working capital management determinants of small and large firms in Malaysia, the 

result of random effects model showed that firm operating cash flow significantly affects working capital 

management. This same conclusion was arrived at by Marobhe (2015) and Vijayalashmi and Bansal (2016). 

In order to find out if the managers can determine the working capital, Frankel (2005) findings showed that 

managers respond to working capital performance incentives. Thus, the managers’ so concern on the level 
of working capital, because compensation committees and investors emphasize are on the minimization of 

non-cash working capital. It provided evidence that managers are striving to improve operating cash flow.  

 

On the other hand, higher operating cash flows result in leniency in terms of pay operation related liabilities 

and accelerated collection of accounts receivables, thus resulting in lower working capital requirements 

(Chiou & Cheng, 2006). This result is supported by Appuhami (2008) who finds that companies tend to 

reduce investment in working capital with an increase in operating cash flow. In conclusion, companies 

with high operating cash flow have more efficient working capital management. 

 

Alexandra and Podjaman (2010) also find a significant negative relation between the operating cash flow 

and cash conversion cycle consistent with Moss and Stein (1993) and Lotfinia, Mousavi and Jari (2012), 

who supported Jeng-Ren, Lic and Han-Wen (2006); Nilsson (2010); and Chiou and Cheng (2006) who 

found that operating cash flow variable as one of firm characteristics has a negative impact on working 

capital management. Mansoori and Muhammad (2012) and Elbadry (2018) found that operating cash flow 

is negatively correlated with working capital management.  

 

Appuhami (2008) concluded that firms’ operating cash flow has insignificant impact on working capital 
management. This suggests that companies tend to manage working capital efficiently, since that result in 

an increase in operating cash flows. On the other hand, when companies have growth opportunities 

associated with cash flows and capital expenditure, they tend to manage working capital efficiently in order 
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to increase operating cash flow. However the question is “does operating cash flow determine the working 
capital management?” It is hypothesize thus: 
H01: Operating cash flow has no significant influence on the working capital management of listed 

downstream Oil and Gas companies in Nigeria. 

 

Asset Tangibility and Working Capital Management 

Company with more tangible assets is likely to hold fewer liquid assets. However, tangible assets can be 

used as collateral whenever company is seeking for funds through external sources. These assets can be 

sold for cash and this signifies a negative correlation between assets tangibility and level of cash holdings. 

Based on the literature, assets tangibility is one of important determinants of working capital management. 

Different studies from different countries and different levels of analysis find a negative and significant 

relation between assets tangibility and working capital (Baños-Caballero Garcı´a-Teruel & Martı´nez-

Solano 2010a; and Moussawi, Laplante, Kieschnick & Baranchuk, 2006).  

 

Moussawi, Laplante, Kieschnick and Baranchuk (2006) argue that inventory and receivable problems of an 

automobile parts manufacturer, for example, are most probably going to be different from others because 

of the tangibility of their assets. Banos-Caballero, Garcı´a-Teruel and Martı´nez-Solano (2010a) point out 

two different points of view in regards to relationship between asset tangibility and working capital 

investment. First, a negative relationship is expected because the investment in fixed assets competes with 

the investment in working capital for the limited funds available. On the other hand, from the point of view 

of asymmetric information and agency problems, firms with more intangible assets will have higher 

asymmetric information and agency problems due to difficulty in valuation of intangible assets. So it is 

likely that these firms will have higher working capital investment (Banos-Caballero, Garcı´a-Teruel and 

Martı´nez-Solano, 2010a).  

 

Wasiuzzaman and Arumugam (2013) examine determinants of the level of investment in net operating 

working capital by firms in Malaysia and found assets tangibility significantly influences working capital 

management. This indicates that in times of economic expansion, younger and smaller firms with fewer 

tangible assets are likely to have the highest investments in operating working capital. 

 

Uyar and Kuzey (2014) investigate determinants of corporate cash holdings in the emerging market of 

Turkey. The result shows that assets tangibility has a negative association with cash holdings. Elbadry 

(2018) examined the determinants of working capital management in the Egyptian SMEs. The results reflect 

that assets tangibility has a negative and significant impact on working capital measured by cash conversion 

cycle. 

 

Ahmed and Siddiqui (2019) examine the impact of firm’s specific factors on working capital management 

of automobile sector in Pakistan. Results show that asset tangibility has a negative significant impact on 

firm’s working capital management. The arguments by Banos-Caballero, Garcı´a-Teruel and Martı´nez-

Solano (2010a) mean that the effect of assets tangibility on working capital investment is not clear. Hence, 

it is hypothesized thus:  
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H02: Asset tangibility has no significant influence on the working capital management of listed downstream 

Oil and Gas companies in Nigeria. 

 

3.0 METHODOLOGY 

The population of the study consists of all the twelve (12) listed downstream oil and gas companies on the 

floor of Nigeria Stock Exchange (NSE) as at 31st December, 2018. Based on criteria that: company must 

have been quoted and remain on the floor of NSE for period covered by the study. A total of eighty 

companies namely; 11 Plc., Conoil Plc, Eterna Plc., Forte Oil Plc., Japaul Oil and Maritime Services Plc., 

Mrs Oil Nigeria Plc., Oando Plc and Total Nigeria Plc are the sample size. Anino International Plc and 

Capital oil Plc were delisted in 2008 and 2012 respectively, while Rak Unity Petroleum Company Plc and 

Seplat Petroleum Development Company were only quoted in 2009 and 2014 respectively, and so, were 

filtered out. 

 

Model Specification 

Multiple regression was used to test the two hypotheses. The panel model was used as in Appuhami (2008), 

Iftikhar (2013), Zariyawati, Annuar and Pui-San (2016), Elbadry (2018), Ahmed and Siddiqui (2019) and 

Olanisebe (2018) with some modifications.

CCC = f(OPC, ATANG, CAGE, PROF) …………………………....……………………….  (i) 

 

This is mathematically expressed thus: 

CCC = α0 + β1(OPC)it + β2(ATANG)it + β3(CAGE)it + β4(PROF)it + ԑit  ……..……………….  (ii) 
Where: CCC = Cash Conversion Cycle, OPC = Operating Cash Flow, ATANG = Assets Tangibility, CAGE 

= Company Age, PROF = Profitability, α0: Constant or intercept term, β1……… β4: represents the 

parameter estimates of the independent variables while ԑit represents error term.  

 

The Dependent Variable  

This study measured working capital management using the concept of cash cycle, also known as cash 

conversion cycle (CCC) measured as the number of days of inventory plus number of days of accounts 

receivable minus number of days of accounts payable as used by Kamel (2015), Ali and Shah (2017), 

Ahmed and Siddiqui (2019), Jebran, Iqbal, Bhat, Khan and Hayat (2019) and Olanisebe, Dandago, Ado and 

Hussaini (2019).    

 

The Independent Variables  

Operating Cash Flow: Is measured as the earnings before interest and taxes plus depreciation and 

amortization minus interest expenses, tax and common dividends divided by total assets as used by Chiou 

and Cheng (2006); Banos-Caballero, Garcı´a-Teruel and Martı´nez-Solano (2010a); Hill, Kelly and 

Highfield (2010), Ahmed and Siddiqui (2019) and Jebran, et al., (2019). 

 

Assets Tangibility: Is measured as the ratio of company’s tangible fixed assets to the value of its total 

assets as measured by Banos-Caballero, Garcı´a-Teruel and Martı´nez-Solano (2010a) and Wasiuzzaman 

and Arumugam (2013), Uyar and Kuzey (2014), Ahmed and Siddiqui (2019) and Jebran, et al., (2019). 
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Control Variables  

Company Age: Is measured as the age of the company since the date of its incorporation as used by Iftikhar 

(2013), Zariyawati, Annuar and Pui-san (2016) and Olanisebe, Dandago, Ado and Hussaini (2019). 

 

Profitability (ROA): Is measured as earnings before interest and tax divided by company total assets as 

used by Wasiuzzaman and Arumugam (2013), Azeem and Marsap (2015), Onaolapo and Kajola (2015), 

Ahmed and Siddiqui (2019) and Olanisebe, Dandago, Ado and Hussaini (2019). 

 

4.0 DISCUSSION OF THE RESULTS 

Based on the data collected for the study, the results are presented below. Table 1 presents the summary of 

descriptive statistics, Table 2 the correlation matrix, and Table three the regression results.  

 

Descriptive Statistics 

The descriptive statistics showing the mean, standard deviation, minimum and maximum values are 

presented in Table 1 below:  

Table 1: Descriptive Statistics 

Variables  OBS Mean Std. Deviation Minimum Maximum 

CCC (Days) 112 13.3107 5.2456 -2.4435 22.5408 

OCF (%) 112 0.8759 0.7523 -0.5792 0.6648 

ATANG (%) 112 0.2923 0.1854 0.3686 0.7230 

CAGE (Years) 112 42.6 14.8736 11 67 

PROF (%) 112 0.0600 0.2242 -0.6406 0.2805 

Source: Extracted from STATA 14.00 Version  

 

From the table, the mean value of cash conversion cycle is 13.3107 days. This indicates that it takes 

companies under study an average of 13 days for the capital that is tied up in working capital to convert 

into cash. The minimum number of days it takes for the capital in cash conversion cycle to convert into 

cash is -2 days and the maximum number of days is 22.5408. The negative cash conversion cycle basically 

means that some of downstream oil and gas companies are getting paid by their customers long before they 

pay their suppliers at a particular period. Operating cash flow has a minimum and maximum value of -

0.5792 (58%) and 0.6648 (66%) respectively, a mean of 0.8759 (88%) and standard deviation of 0.7523 

(75%) respectively. This implies that a large portion of companies’ cash was from operating activities. 
 

Assets tangibility has a mean value of 0.2923, implying that the average the level tangibility in assets by

sampled companies is 29% with a minimum of 0.3686 (37%) and maximum increase of 0.7230 (72%) 

respectively.  

 

Correlation Matrix 

The correlation matrix shows the relationship between explanatory variables and dependent which are 

presented in Table 2 below: 
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Table 2: Correlation Matrix 

Variables CCC OCF ATANG CAGE ROA VIF 

CCC 1.0000     

OCF 0.2922 1.0000    2.75    

ATANG -0.0274 -0.0783 1.0000   1.14    

CAGE 0.0106 0.0781 -0.3461 1.0000  1.28 

ROA 0.6656 0.5836 -0.1496 0.2818 1.0000 2.97 

Source: Extracted from STATA 14.00 Version 

 

From table 2, besides the various relationships between variables, the table also shows an absence of multi-

collinearity as the VIF values range from 1.14 to 2.97 which is below 10 and the mean value of VIF is 2.03. 

The next sub-heading presents the regression results. 

 

Regression Result 

Regression analysis was conducted to empirically determine whether operating cash flow and tangibility 

have significant influence on working capital management of listed downstream oil and gas companies in 

Nigeria. To see if the panel data method was useful for the model estimation, Shapiro-Wilk W-test for 

normal data was conducted and the results of the tests therefore suggest that the data did not differ 

significantly from a normal distribution, and to identify the more efficient estimation method (fixed effects 

or random effects), Hausman test was employed for the justification. The result of random effects was 

accepted based on Hausman test result because the result is above 5% level of significance. Furthermore, 

the result of Breusch and Pagan Lagrangian Multiplier Test for Random Effects also above 5% indicates 

that Ordinary Least Square (OLS) supersede the result of random effects. Therefore, table 3 below presents 

the result of Ordinary Least Square (OLS). 

 

Table 3: Regression Results 

 Ordinary Least Square (OLS)  

Variables Coef. t-statistics 

OCF 0.2337 17.22 (0.000) 

ATANG 0.3051 2.47 (0.013) 

CAGE 0.4537 4.18 (0.000) 

ROA -0.2916 -2.08 (0.040) 

Constant 0.2258 1.68 (0.015) 

Pro>F 0.0000 

R-Squared 0.6814 

Adj R-Squared    0.5682 

Mean VIF 2.03 

Heteroskedasticity 0.3304 

Hausman Test (Prob>Chi2)                                             0.1306                                      

Breusch and Pagan Lagrangian Multiplier Test for Random Effects   1.0000                 

Source: Extracted from STATA 14.00 Version 
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The results in Table 3 reveal a positive and significant influence of OCF on working capital management 

as proxied by the CCC. That means, the higher the operating cash flow, the lower the days the capital that 

tied up in working capital to convert into cash. This is in line with the results of Hill, Kelly and Highfield 

(2010), Nilsson (2010), Abbadi and Abbadi (2012), Mohamad and Elias (2013), Marobhe (2015) and 

Zariyawati, Annuar and Pui-San (2016), but contrary to the studies of Appuhami (2008), Mansoori and 

Muhammad (2012), Elbadry (2018) and Ahmed and Siddiqui (2019) who found that operating cash flow 

has a positive but insignificant effect on working capital management. Consequently, the result provides 

the evidence for rejecting the null hypothesis 1 of the study.  

 

Furthermore, the results reveal that ATANG has a positive and significant effect on CCC. This means, the 

higher the assets tangibility, the lower the days the capital tied up in working capital is converted into cash. 

Therefore, it can be concluded that company with more physical tangible assets require less amount of 

working capital. 

 

This is consistent with findings of Moussawi, Laplante, Kieschnick and Baranchuk (2006), Baños-

Caballero, Garcı´a-Teruel and Martı´nez-Solano (2010a), Wasiuzzaman and Arumugam (2013), Elbadry 

(2018) and Ahmed and Siddiqui (2019). Therefore, the result provides the evidence for rejecting the null 

hypothesis 2 of the study. 

 

In the same vein, Table 3 shows F-value of 0.0000 which is significant at 1% indicating the fitness of the 

model. Also, the value of R-Squared is 0.6814 indicating that the explanatory variables in the model 

explained about 68% variation in the dependent variable that is CCC, while the remaining 32% of the 

variation in working capital management is attributed to other variables not addressed by the model.  

 

5.0 CONCLUSION AND RECOMMENDATIONS 

This study examines the influence of operating cash flow and assets tangibility on working capital 

management of listed downstream oil and gas companies in Nigeria over fourteen (14) years period (2005-

2018). The results showed a positive and significant influence of operating cash flow and tangibility on 

working capital management. It is therefore recommended that corporate financial managers of downstream 

oil and gas companies in Nigeria should use these results as a control measure for a suitable level of working 

capital. Also, operating cash flow and assets tangibility variables should be taken into cognizance whenever 

they want to develop and achieve optimum working capital level for their organizations. 
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