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ABSTRACT  
Purpose - This study aims to investigate the effect of business cycle on the relation between working capital management and corporate 
performance.  
Methodology - We examine the relation between working capital and profitability under economic down and upturns, on energy firms 
which are traded on Istanbul Stock Exchange and included in BISTELKT index. Working capital is measured by cash conversion cycle. EBIT to 
total assets ratio is used to represent profitability and business cycle is modeled by gross domestic products. Data is on quarterly basis from 
2012 to 2018. 
Findings - The analysis shows that there is a negative relation between cash conversion cycle and profitability during economic growth, 
while a reverse relation exists in economic recession periods. 
Conclusion- The study shows that the efficient working capital management is important in terms of the firms' profitability, and must be 
included in financial planning especially in the times of economic upturns. 
 
Keywords: Working capital management, cash conversion cycle, profitability, gross domestic products, Turkey energy company index. 
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1.INTRODUCTION 

Working capital management has been received a considerable interest of both academics and business experts for many years, because of 
the idea that it affects firms’ profitability. Firms invest significant amounts in working capital in order to overcome their operating activities 
and to meet project requirements, thus; an efficient management of capital structure becomes a must for a relatively better business 
performance.  

This study investigates the relation between working capital and profitability, specifically during the upturns and downturns of economic 
activity. By definition, working capital management refers to management of current assets and current liabilities. There exists several 
ways to measure working capital; we prefer to focus on cash conversion cycle (CCC) approach that represents the length of time in days 
that takes for a firm to covert its initial investment and raw material into cash out flows from sales of the finished goods. The longer the 
time lag, the larger the investment in working capital. The longer CCC may have a positive effect on profitability because of higher sales. On 
the other hand, high working capital require financing, which results in additional financing expenses, may cause loss of profitability 
(Deloof (2003)). We aim to examine this link between working capital and profitability using a sample of energy firms in Turkey, traded on 
Istanbul Stock Exchange and included in BIST energy index, under the consideration of economic expansion and recession periods between 
2012 and 2018. We use earinging before interest and taxes (EBIT) to total assets ratio to represent profitability and Turkey's gross domestic 
products (GDP) data to model the business cycle.  

This study is organised as follows. After the introduction in Section 1, related literature review is presented in Section 2. Data environment, 
definition and calculation methodology of variables used in the analysis is described in section 3. Section 4 is dedicated to regression model 
set up and analysis results. We conclude the study in Section 5. 
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2.LITERATURE REVIEW 

There are numerious studies in the literature that researches the working capital management by using the methodology of cash 
conversion cycle in order to understand the determinants of the investment on working capital, including the studies Wang (2002), Deloof 
(2003) and Gill et al. (2010) find a significant inverse relation between corporate profitability and cash conversion cycle as a measure of 
working capital. According to Deloof (2003) there is also a negative relation between account payable and profitability. This inverse relation 
is supported by Garcia and Solano (2007) together with the result of that the greater length of the cash conversion cycle led to a reduction 
in the levels of profitability for many firms. A further study adds on the previous one; Caballero, Garcia and Solano (2014), suggest that the 
negative nonlinear relation implies the existence of an optimal level of investment in working capital that balances costs and benefits and 
maximizes a firm's value. The results also says that managers should avoid negative effects on firm performance because of lost sales and 
lost fo discounts for early payments or additional financing expenses which they behave as the constraints of the optimization problem. 
The existence of an optimal level of working capital policy is shown in the study Aktas, Croci, and Petmezas (2015) and they claim that firms 
that converge to this optimal level by increasing or decreasing their investment in working capital improve their stock and operating 
performance. 

Because of their impact on firm profitability, some control variables such as company size (natural logarithm of sales), current ratio and 
dept ratio are usually inserted into regression model in many studies. Our study adopts a similar methodology as in Deloof (2003), Lazaridis 
and Tryfonidis (2006) and Azadegan and Pai (2008). 

To the best of our knowledge, a limited number of the academic researches insert the effect of business cycles, described as the rise and 
fall in production output of goods and services in an economy, on the working capital. Business cycle is generally measured by the 
downward and upward movements of gross domestic product (GDP). Enqvist, Graham and Nikkinen (2014) find that the impact of business 
cycle on the link between working capital and profitability is more pronounced during economic downturns relative to economic booms. 
According to study Einarsson and Marquis (2001), the degree of funding that rely on bank financing to cover the working capital 
requirements in the US, increases during the times of economic weakening.  

The literature review for this study shows that, in the analysis of the relation between working capital and profitability, energy firms are 
generally excluded from the data because of their working capital structure. Since most of the energy firms prefer to hold low amount of 
inventory, the cash conversion cycles may be negative, but still represents a good benchmark among the similarly structured companies. 

3.DATA AND VARIABLES 

The firm level data used in this paper consists of the official balance sheet and income statement information of the selected firms on 
quarter basis between the years 2012 and 2018, retrieved from Reuters and Rasyonet platforms. The six energy firms are selected as, Ak 
Enerji, Aksa Enerji, Aksu Enerji, Ayen Enerji, Odaş Enerji and Zorlu Enerji, which are the firms traded on Istanbul Stock Exchange and 
included in BISTELKT index.  

We measure working capital by the concept of cash conversion cycle, defined as:  

 

CCC = (# of days Accounts Receivable) + (# of days Inventory) - (# of days Accounts Payable)                                                             (1) 

      The three components of CCC are estimated as follows: 

 

# of days Accounts Receivable =
Accounts Receivable

Sales
∗ 365 

 

 
 
(2) 

 

# of days Accounts Payable =
Accounts Payable

Cost of Goods Sold
∗ 365 

 

 
 
(3) 

 

# of days Inventory =
Inventory

Cost of Goods Sold
∗ 365 

 

 
 
(4) 

CCC includes the expected life of working capital components which allows to predict future cash follows better than other static liquidity 
ratios (Enqvist, Graham and Nikkinen, (2014)). In order to measure firm profitability, we prefer to use earnings before interest and taxes 
(EBIT), calculated as revenue minus operating expenses, to total assets (TA) ratio rather than return on assets (ROA) ratio. Since, ROA 
employs net income to measure profitability, we find it more convenient to include interest expenses. Thus, profitability indicator (PRO) in 
this study is calculated from sample data as below. 
 

PRO =
EBIT

TA
 

 

 
 
(5) 

Following Garcia and Solano (2007), Enqvist, Graham and Nikkinen, (2014), we include the control variables; company size and debt ratio 
into regression model, which are considered to affect a firm’s profitability. Company size is taken as natural logarithm of sales. Different 
from the related literature, we use financial debt ratio (FDR) rather than debt ratio, to separate firms’ net financial debt from total debt, 
calculated as follows. 
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FD = LTD + CPD + DP + NP − CSTI    

 

 
 
(6) 

 

FDR =
FD

TA
   

 

 
 
(7) 

where LTD is long term debt, CDP is current portion debt, DP is dividends payable, NP is notes payable, CSTI cash and short term 
investment. Figure 1 represents the development of weighted average of EBIT to TA (on the left vertical axis) and weighted average of FD 
to TA (on the right vertical axis) ratios of listed energy companies between 2012 and 2018. Figure shows that FD ratio has been around 50% 
of TA, and had an increasing trend since 2012. EBIT / TA ratio is around 1,3% if the extreme EBIT level realized at the end of 2013 is 
excluded. 
 
Figure 1: EBIT to total assets and FD to total assets  

 
 
      To model business cycle behaviour based on irregular fluctuations in economic activity, quarterly growth domestic products (GDP) data 
is used. We separate time period into two states, representing economic expansion and recession periods. We insert dummy variables into 
regression model, taking binary values to reflect upturns and downturns of GDP based on the previous period. These dummy variables are 
used to indicate the importance of working capital components in the two different states of the economy which are then compared to 
results from the entire study. GDP data is available at Turkish Statistical Institute website. Figure 2 demonstrates GDP trend in Turkey 
between 2012 and 2018.  

 
Figure 2: Turkey GDP 

 
 

Table 1 shows the descriptive statistics for the variables used in the analysis. APDEF is account payable deferral period, ARCON and INVCON 
are account receivable and inventory conversion periods respectively. PRO is the profitability measure (EBIT / TA ratio), FDR is the financial 
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debt ratio, and CS is the company size (natural logarithm of sales). The average CCC for the listed energy firms is negative at -47,828. As 
mentioned before, this is mainly because of low inventory levels that the enegry firms hold, results in a relatively low average INVCON at 
40,986. The average profitability is at 1,7% with 8% percent of maximum value and below -2% of minimum value observed during the time 
period.  Financial debt ratio is seen to be 50% at average. Company size changes between 4,605 and 7,250 with the average value of 4,452.  
 
Table 1: Descriptive Statistics 

 
 

Table 2 demonstrates the pair wise correlations between all pairs of variables used in the analysis. We present the correlations as 
separated into two economic states, economic boom and recession respectively. Table shows that, as expected, there is a negative 
correlation between CCC and profitability, means that firms should shorten CCC to become more profitable, when the economy is in a good 
state. However, this relation changes direction during the economic recession period. On the other hand, firms' financial debt ratio and 
profitability is again have a negative relation in economic upturns, but move in the same direction when the economy is having relatively 
bad days. Thus, financial managers should decrease the ratio of financial debt to total assets to have more gain, during the economic 
growth. The company size seems to have a positive effect for both states of economy. 
 
Table 2: Correlations 

 
 

4.REGRESSION MODELS 

Following the structures of models previously applied in the literature Enqvist, Graham and Nikkinen (2014) Deloof (2003), Lazaridis and 
Tryfonidis (2006), we regenerate the following regression models to examine the relation between profitability and CCC for both economic 
states.  

For the purpose of evaluating the regression result under two separated economic condition, we regress the equations as below, where D1 
and D2 are the dummy variables stand for economic upturns and downturns, respectively. 

 

PRO = α0  + α1 CCC D1+ α2 FDR + α3 CS                                                                          (8) 

 

PRO = β0 + β1 CCC D0+ β2 FDR + β3 CS                                                                          (9) 

 

Table 3: Regression Results 
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Table 3 shows the regression results. We estimate the regression equation by using panel least squares method. The White cross section 
coefficient covariance method is employed. Coefficients are found significant at 10% significance level, except for the coefficient of FDR in 
economic downturn scenario. According to the results shown in Table 3, there exists a negative linear relationship between profitability 
and CCC when GDP growth is positive. Therefore, it is shown that CCC has a positive but almost zero impact on profitability during the 
negative economic growth periods. This means, financial managers should pay more attention to decrease CCC to support firm's 
profitability in terms of earnings, when GDP is expected to increase in the next quarter of the year. Moreover, company size, which is taken 
as natural logarithm of sales, always has a positive impact on profitability for our data sample. Finally, it is convenient to say that the 
increasing degree of financial dept to total asset ratio has a negative effect for both business cycle condition, if a more restricted 
significance level is considered for the second case. 

5.CONCLUSION  

This study examines the effect of the business cycle on the relation between the working capital management and corporate performance 
based on its profitability. Our sample data includes the energy firms are selected as the firms which are traded on Istanbul Stock Exchange 
and included in BISTELKT index, based on quarters between 2012 and 2018. To measure working capital management, we utilize CCC 
approach that includes the life of working capital components; account payable deferral period, account receivable and inventory 
conversion periods. To model profitability of firm, we employ EBIT/TA ratio. Business cycle condition is represented by Turkey GDP growth 
based on previous quarter between 2012 and 2018. The period separated into two states, one stands for the economic expansion when 
the GDP growth is positive, the other is economic recession with the condition of negative GDP growth. We insert two control variables 
into model; financial debt ratio and company size, considered to have an impact on firms' profitability.  

The correlation analysis results indicate that is a negative correlation between CCC and profitability, means that firms should shorten CCC 
to become more profitable, when the economy is in a good state. However, this relation changes direction during the economic recession 
period. On the other hand, firms' financial debt ratio and profitability is again have a negative relation in economic upturns, but move in 
the same direction when the economy is having relatively bad days. The company size seems to have a positive effect for both states of 
economy. 

The regression analysis results show that there exists a negative linear relationship between profitability and CCC when GDP growth is 
positive. This negative relation is supported by Wang (2002), Deloof (2003), Gill et al. (2010) and Enqvist, Graham and Nikkinen (2014). 
However, Wang (2002), Deloof (2003), and Gill et al. (2010) does not differentiate the economic condition, while Enqvist, Graham and 
Nikkinen (2014) finds the relation more pronounced during economic downturns relative to economic booms. Therefore, in this study, it is 
shown that CCC has a positive but almost zero impact on profitability during the negative economic growth periods. This means, financial 
managers should pay more attention to decrease CCC to support firm's profitability in terms of earnings, when GDP is expected to increase 
in the next quarter of the year. Moreover, company size, as natural logarithm of sales, always has a positive impact on profitability for our 
data sample. Finally, it is convenient to say that the increasing degree of financial dept to total asset ratio has a negative effect for both 
business cycle condition, if a more restricted significance level is considered for the second case. Thus, regression results are compatible 
with the results of correlation analysis.  
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