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Abstract  

This master thesis is focused on operating working capital and its implication towards 

corporate performance in the retail industry in a relevant business framework that takes 

into account structural changes in the industry. Our results suggest that there is a 

negative relationship between cash conversion cycle and corporate performance. 

Therefore, the management of retail companies should focus on shortening the cash 

conversion cycle to create value. However, in the apparel retail industry, companies 

with exceptionally long cash conversion cycles are better off keeping working capital 

investments high as those companies generate on the WC higher profitability than are 

the opportunity costs for this allocated capital. Finally, we have not found enough 

evidence to conclude that investment strategies based on the cash conversion cycle are 

able to generate alpha. However, there seems to be a sign of persistence for value-

weighted portfolios. 

 

JEL Classification G31, G32 

Keywords Working capital, Working capital 

management, Cash Conversion Cycle, Retail 

  

Author’s e-mail  michael.dibon@gmail.com 

Supervisor’s e-mail ales.cornanic@gmail.com 

 

 

  



  v 

Abstrakt  

Tato diplomová práce se zaměřuje na operační pracovní kapitál a jeho implikace na 

korporátní výkonnost retailových firem v rámci období, které bere na vědomí 

strukturální změny v odvětví. Naše výsledky ukazují negativní vztah mezi peněžním 

cyklem pracovního kapitálu a korporátní výkonností. Management by proto měl cílit 

na snížení peněžního toku za účelem zvýšení hodnoty firmy. Nicméně, v oděvním 

retailu, společnosti s nadměrně vysokým peněžním cyklem mohou udržovat velké 

investice do pracovního kapitálu, jelikož tyto společnosti generují profitabilitu na 

pracovní kapitál vyšší než na jiné investiční příležitosti. Dále jsme nenašli dostatek 

důkazů na to, abych mohli říct, že investiční strategie na základě peněžního cyklu 

generují alfu. Nicméně jsme našli známky možné persistence u portfolií vážených dle 

tržní kapitalizace. 
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Defense Planned: June 2020 

 

Proposed Topic: 

Working capital management in retail 

Motivtion: 

The management of working capital, such as inventories, trade accounts receivable 

and payable, is crucial for a company to be able to run its business. From a cash-

flow perspective, investments into working capital management represent cash 

outflows, which reduce free cash flows of a company. Therefore, as Kieschnick et 

al. (2013) shows - Working capital management is an important determinant that 

influences firm value. Overinvestments can lead to lower corporate rentability as 

large inventories can be inefficient and can lock up the capital that could have been 

used to generate cash for its shareholders. On the other hand, underinvestments can 

lead to underutilization of the market potential, which leads to missed revenues. In 

some cases, a holding of very small or even negative working capital can lead to 

financial distress as a company is not able to meet its obligations due to lack of 

liquidity. 

 

Since the working capital influence both profitability and liquidity, academic 

research has been focusing on these two aspects – liquidity view and profitability 

view. This thesis is going to look at working capital management through the lens 

of profitability since the goal of WC management, from the profitability view is to 

shorten conversion cycle (CCC) which allows to increase profits, and the 

shortening of CCC has shown to be a viable corporate strategy in recent years (e.g. 

fast-fashion companies such as Zara, H&M). 

 

Overall, the working capital seems to be researched relatively very generally. 

There are papers focused on characteristics such as country evidence. For example, 

Nobanee et al. (2011) which focused on Japan or Belgian evidence from Deloof, 

M. (2003). Another field of interest is the relationship of the company size and 

working capital such as Moss, Stine (1993) or Ebben, Johnson (2011). However, 

besides paper solely focused on management techniques and processes, the 

financial papers usually do not consider the specifics of the industries as they tend 

to use multi-industry data. This approach appears to be a little unfortunate since the 

differences of importance and complexity of WC management across industries 

seems not negligible. Moreover, academic papers have focused on general mean 

effects with no consideration of observing the distribution tails within the Cash 

Conversion Cycle (CCC). 

 

Hence, this thesis would like to bring a more detailed view into the working capital 

literature. Therefore, this thesis will examine a specific industry. We choose the 

retail industry, because, we believe that the working capital plays a major role in 
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capital decisions. It is because the industry is not asset-heavy, inventories represent 

a large portion of assets, and investments into inventories are major cash outflows, 

thus optimization of WC plays a crucial role for this high-turnover industry that 

retail is characterized by. Moreover, the retail industry is undergoing structural 

changes in brick and mortar vs. online shopping shifts. Thus, the CCC in retail can 

reveal to work differently than CCC in general. In addition, we are going to 

examine the apparel sector, since it is one of the most complex sectors which is 

influenced by fashion trends as well as different sizes of merchandise. These 

factors further leverage the effect of working capital. Furthermore, we will also 

look onto tails in the CCC distribution to see how these companies behave and 

whereas the high CCC can be a strategy and source of potential comparative 

advantage, or mismanagement. 

Hypotheses: 

H1: Corporate profitability and Working Capital has an inverted U-shape 

relationship. 

 

H2: Higher the Gross profit Margin, higher the Cash Conversion Cycle. 

 

H3: EBITDA to Free Cashflow to Firm (FCFF) bridge – the larger the investment 

into the working capital, the smaller the investment into the long-term Assets 

(Capex). 

 

H4: Portfolio performance – low CCC retail firms outperform market & high CCC 

companies. 

 

The goal of the first hypothesis is to test whether there is a concave relationship 

with an optimal efficiency point from which the more efficient working capital 

management can hurt the corporate profitability (e.g. corporate loss because of a 

missed revenue due to stock-outs). This relationship was for the first time found by 

Baños-Caballero et al. (2014) in the broad sample of non-financial UK companies, 

hence this thesis would like to test the relationships on the industry-specific data. 

 

Second, the general notion depicted by return on invested capital (ROIC) shows 

that there are two forces which tend to be opposite, the margins and the turnover of 

assets (two inputs of ROIC). Meaning that a luxury item – one with high margin, 

will have lower asset turnover, therefore ceteris paribus, lower WC turnover, and 

hence higher CCC. Does this general characteristic of ROIC holds in the retail 

industry specifically in the apparel sector or can high margin company preserve 

high turnover? 

 

The third hypothesis tackles the EBITDA bridge to FCFF, where the CapEx, 

increase in WC and taxes are forces which are decreasing the firm’s free cash flow. 

The inherent question is whether the degree of investment into the working capital 

will impact the capital expenditure of the company since the company has limited 

capital to employ. 

 

The last hypothesis is going to test the stock performance of the companies with 

the lowest CCC. Wang (2019) found that stocks with low CCC outperform high 

CCC stocks. However, the paper was based on a broad dataset consisting of 

companies from 48 industries. Does retail or apparel register the same behavior? 
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Methodology: 

The thesis is going to be based on financial ratios, correlation analysis, and 

regression model. The OLS regression is going to be used and the model is going 

to be inspired by Baños-Caballero et al. (2014) and Mun, Jang (2015). Moreover, 

to capture the behavior of the best efficient and worst efficient companies, the 

quantile regression is going to be used. 

 

Furthermore, the working capital efficiency is going to be proxied by Cash 

Conversion Cycle (CCC), where the main focus is going to be on Days of 

Inventory Outstanding (DIO), as it is the major driver for working capital in the 

retail industry.  

 

Data: 

The paper will utilize panel data. The dataset is going to consist of publicly listed 

retail companies in developed markets. The time span of the data is going to be 

from 2012 – 2018. The primary source of the data will be Thomson Reuters and 

Bloomberg databases. The data will encompass accounting data from which 

various financial ratios will be calculated, as well as information about stock 

prices. Moreover, the information about the industry is going to be found from the 

above mention databases. 

Expected Contribution: 

This thesis should contribute to the working capital literature with new industry-

specific results since it is focused on the retail industry with an additional focus on 

the apparel. Furthermore, the paper will provide the reader not only with results 

about the general average effect of corporate profitability based on CCC but will 

also try to reveal information for different levels of the cash conversion cycle (i.e. 

the worst and the best companies in case of CCC). We believe that this approach 

will bring significant contribution since only a few academic papers focused 

closely on the retail industry and to our knowledge no other paper analyzed 

quantiles. 

 

Moreover, a new industry benchmark in terms of Cash Conversion Cycle, Working 

Capital investment with respect to company growth and corporate profitability is 

going to be assembled. Benchmark should help reveal to management an ideal 

level of working capital which should a company holds. 

Outline: 

1. Introduction 

2. Review of existing literature 

3. Hypotheses development 

4. Data 

5. Methodology 

6. Results discussion 

7. Conclusion 
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1 Introduction 

Inventories, accounts receivables and accounts payables play a crucial part in 

the company’s operations, without the working capital, companies would not be able 

to conduct business. Furthermore, working capital is inherently connected to a 

company’s cash flow. Therefore, there is little doubt that working capital does 

influence the company’s performance and profitability. The importance of proper 

working capital management (WCM) is widely recognized in the literature as well as 

from the side of practitioners. 

Hence the question stands, what level of investments into working capital is a 

good managerial decision? Underinvesting may lead to underutilization of the market 

potential resulting in opportunity costs. On the other hand, the overinvestment can 

make the inventories obsolete or produce inefficient allocations of capital within the 

company. Therefore, to thoroughly understand the relationship between working 

capital and corporate profitability seems to be crucial for companies, investors and 

other market participants. Even though the literature agrees on the importance of 

working capital, the topic is still relatively understudied (Wang, 2019). 

Moreover, the majority of the working capital management research has been 

conducted on general samples with multi-industry data. We believe that to properly 

understand the WCM, industry-specific studies should be conducted. Nevertheless, 

industry-specific studies are very rare. 

Therefore, the objective of this thesis is to shed light on working capital 

management in the specific industry. We choose the retail industry as we believe that 

the working capital management is a cornerstone of the industry since the retail is 

known for its asset-light characteristics. Further, the industry is focused on the selling 

of goods rather than producing, there are usually no long-term contracts that ensure a 

company stable stream of revenues, therefore the ability to foresee and decide the level 

of working capital needs seems to be amplified compared to other industries.   

More importantly, we see a need for a retail-oriented paper to reflect on the 

changes in the current business framework, since the retail industry has seen a dramatic 

shift in the last decade. (Verhoef et al., 2015). The emergence of e-commerce has 

changed the structure of the industry, providing new sales channels to companies and 
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increasing the complexity of operations. Furthermore, it seems that retail is being 

changed by new players who utilize agile business models that fasten the retail cycles. 

Overall, this thesis reveals the general working capital strategy that 

management of retail companies should focus on, as well as observe investing 

strategies, that are based on the working capital and its cash flow implications. We 

contribute to the current literature with an explanation of the working capital 

management in the business framework in which retail companies currently operate. 

Furthermore, we show a unique view on apparel retail companies that to our knowledge 

has not been provided. 

The thesis is structured in the following manner: Chapter 2 describes working 

capital in general and the discoveries in working capital management literature. 

Chapter 3 provides overall motivation for the thesis as well as hypotheses. In Chapter 

4, we discuss the methodology. Furthermore, in Chapter 5, the data collection process 

is explained, and data are described. Finally, Chapter 6 shows the results of our 

research, and Chapter 7 provides the concluding remarks of our findings. 
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2 Literature Review 

In this chapter, the literature about working capital is summarized. Firstly, we 

described the working capital in general. Furthermore, we introduce and evaluate the 

main two approaches in the working capital management literature and summarize 

major findings. 

2.1 Working capital - general 

At first, literature looked at working capital solely from the credit perspective 

in the form of liquidity (solvency). Pioneer studies in financial distress literature started 

observing liquidity ratios based on balance sheets to see differences between 

financially healthy, distressed or even bankrupted companies (For example, see 

Winakor and Smith, 1935, Fitzpatrick, 1932, or Merwin, 1942). From the early 

research, now the conventional measures of corporate liquidity such as the current 

ratio, the quick ratio (acid-test) or working capital divided by total assets (WC/TA) 

emerged. For example, one of the most famous financial distress prediction models Z-

score (Altman, 1968) depends on the WC/TA. 

Nevertheless, those ratios were all of static nature as the majority of research 

until the 1980s focused on the firm’s situation at a specific point in time since the 

balance sheet is set that way. Although there were a few pioneers such as J. E. Walter, 

who started to discuss the superiority of dynamic ratios over static ones, in his case, in 

terms of solvency determination (Walter, 1957). The author suggested the importance 

of extension of classical ratio analysis with variables such as sales and its trends or net 

cash flow. At that time literature also focused solitary on working capital as a liquidity 

measure that shows the risk that companies face. 

Furthermore, the static nature of liquidity ratios in the literature was criticized 

in many papers (see, for example, Richards and Laughlin, 1980, Emery, 1984; Kamath, 

1989 or Shin and Soenen, 1998). The main criticism argues that the company is not 

dependent on the immediate ability of current assets to cover short-term liabilities, but 

the importance should rather be focused on operating cash flow that those assets can 

generate. From this perspective, static indicators focus on the firm’s liquidation value, 

rather than on the going-on concern. That is why static ratios fail to recognize 

discrepancies in the amount and timing of cash inflows and outflows. Thus, looking 

solely on static indicators of current assets and liabilities seems to be an insufficient 
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approach for financial analysis. This argument was underlined in the study of Richards 

and Laughlin (1980) which suggests caution about static measures such as current ratio 

- which is considered as easy to understand indicator of liquidity that is widely applied 

by investors (Logue and Merville, 1972).  

The important break-through in the research has been the development of the 

total cash cycle (Gitman, 1974). The paper focused on the mechanism of how to 

reliably forecast the firm’s minimum liquidity requirements taking into account the 

drawback of static liquidity measures. Gitman created a framework where working 

capital was transformed into an indicator that measures the flow of working capital and 

not only its point-in-time value. The author used classical operating determinants of 

WC which are inventories (in Gitman’s model divided into components: raw material, 

finished goods and work in process), account receivables and account payables. He 

connected each of the 5 variables to its corresponding inflow/outflow (annual raw 

materials purchases, annual cost of goods sold + dollar change in finished inventory, 

annual cost of goods sold, annual credit purchases and annual net sales, respectively). 

These 5 turnover variables were then converted into days.1  To create the final outcome, 

the Total Cash Cycle (TCC), Gitman added up the days with assets and subtracted the 

days connected to liabilities. 

Lawrence J. Gitman created the framework where managers can more easily 

and with a higher degree of confidence forecast its future working capital needs, more 

specifically the minimum liquidity requirements for the business. Overall, Gitman’s 

approach utilized operating assets and liabilities needed for the company to conduct 

business transformed to a dynamic model which foundation is based on the going-on 

principle. 

The Gitman’s Total Cash Cycle (TCC) was polished by Richards and Laughlin 

(1980) and Gitman and Sachdeva (1982) and started to be widely used in financial 

analysis. The main difference is that the Cash Conversion Cycle (CCC) utilizes easily 

obtainable data that can be implemented for most firms and is streamlined to use the 

main 3 turnover items. That is the main advantage of CCC over TCC because the CCC 

needs only Income statement and balance sheet (mandatory data provided to 

authorities) to be computed. The Cash Conversion Cycle is calculated as: 

 

1 In general, the turnover variable/ratio is a ratio where the component from an income statement is 

divided by a selected balance sheet component. 
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 𝐶𝐶𝐶 = 𝐷𝑎𝑦𝑠 𝑜𝑓 𝐼𝑛𝑣𝑒𝑛𝑡𝑜𝑟𝑦 𝑂𝑢𝑡𝑠𝑡𝑎𝑛𝑑𝑖𝑛𝑔 (𝐷𝐼𝑂)  

  + 𝐷𝑎𝑦𝑠 𝑜𝑓 𝑆𝑎𝑙𝑒𝑠 𝑂𝑢𝑡𝑠𝑡𝑎𝑛𝑑𝑖𝑛𝑔 (𝐷𝑆𝑂) (1) 

 𝐶𝐶𝐶 − 𝐷𝑎𝑦𝑠 𝑜𝑓 𝑃𝑎𝑦𝑎𝑏𝑙𝑒𝑠 𝑂𝑢𝑡𝑠𝑡𝑎𝑛𝑑𝑖𝑛𝑔 (𝐷𝑃𝑂)  

where 

DIO = 
𝐼𝑛𝑣𝑒𝑛𝑡𝑜𝑟𝑦 

(𝐶𝑜𝑠𝑡𝑠 𝑜𝑓 𝐺𝑜𝑜𝑑𝑠 𝑆𝑜𝑙𝑑/365)
 , DSO = 

Accounts Receivables 

(𝑆𝑎𝑙𝑒𝑠/365)
, DPO = 

Accounts Payables 

(𝐶𝑜𝑠𝑡 𝑜𝑓 𝐺𝑜𝑜𝑑𝑠 𝑆𝑜𝑙𝑑/365)
 

Although, it should be noted that some textbooks and papers use for calculating 

days of payables outstanding purchases instead of the cost of goods sold. 

In sum, the cash conversion cycle indicates the number of days that take a 

company to convert purchased inventories (cash expenditure) into cash flows (selling 

inventory and collecting cash from customers). The cash cycle is built of three flow 

measures (forces). First, the inventory conversion period – how fast is a company able 

to convert inventory into sales. Second, receivables conversion period – how fast can 

company collect cash from customers and third, payable deferral period – how long 

can company defer payment to its suppliers (deferral of cash outflow). Therefore, the 

cash conversion cycle has a significant implication in terms of a company’s reliability 

on external financing as well as the generation of additional internal cash (Soenen, 

1993). 

Figure 1: Cash conversion cycle 

 

Note: Author’s interpretation, based on Richards and Laughlin (1980), p.35.  

The CCC became a crucial building element for working capital management 

literature (For example, see Baños-Caballero et al., 2010, Deloof, 2003, Kieschnick et 

al., 2013, Wang, 2019) due to its informative power and ease of use. Moreover, 

according to Wasiuzzaman (2015) cash inflows and outflows of short-term activities 

are uncertain and unsynchronized, and the paper showed that the CCC is able to capture 

those effects. Nevertheless, it should be noted that the CCC also has limitations. It only 

offers three main components of working capital forgetting items such as employee 

salaries, taxes or interest in consideration (Cagle et al., 2013). However, Cagle et al. 
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conclude that drawbacks of CCC are outweighed by its advantages of the time 

dimension and comparability which makes the measure robust. 

Gentry, Vaidyanathan & Lee (1990), argued that the CCC does not take into 

account the absolute value of committed funds since it focuses only on the relative 

length of time that the funds are tied up in the cycle. Hence, authors contributed to 

working capital literature with the weighted cash conversion cycle (WCCC) which 

adjusts conversion to cash for its absolute weights (i.e. dividing the amount of cash tied 

up in each component by the value of the product). Even though the paper brought a 

new perspective, WCCC is not possible to be used from standardized financial 

statements, so the application for external analysis is limited. 

Another popular measure of working capital management is the net trade cycle 

(NTC) and was introduced by Soenen (1993) and Shin and Soenen (1998). Papers offer 

an alternative to the classical cash conversion cycle, by using a common denominator 

– sales, for all three components. 

 
𝑁𝑇𝐶 =  

(𝐼𝑛𝑣𝑒𝑛𝑡𝑜𝑟𝑦 +  𝐴𝑐𝑐𝑜𝑢𝑛𝑡𝑠 𝑅𝑒𝑐𝑒𝑖𝑣𝑎𝑏𝑙𝑒 –  𝐴𝑐𝑐𝑜𝑢𝑛𝑡𝑠 𝑃𝑎𝑦𝑎𝑏𝑙𝑒)

(𝑆𝑎𝑙𝑒𝑠 /365)
 (2) 

The NTC actually indicates the number of "days sales" the company has to 

finance its working capital (Shin and Soenen, 1998). Opposite to WCCC the advantage 

of NTC is its simplicity with only 4 input variables. That is why NTC is commonly 

used in the literature (for example, see Mun and Jang, 2015, Baños-Caballero et al., 

2014). 

2.2 Working capital and profitability 

The early profitability literature was highly influenced by the classical work of 

Modigliani and Miller (1958) and examined predominantly relationship between 

investment decisions financing decisions and returns to shareholders. However, the 

category of managerial decisions that influence working capital did not receive much 

attention (Jose et al., 1996). Smith (1980) was the first to link profitability and working 

capital management. Smith commented on the importance of the trade-offs between 

the two main goals of working capital which are liquidity and profitability. In the paper, 

the author argues that decisions that tend to maximize liquidity will reduce the 

profitability of the company and vice versa. In general, Smith raised an interesting 

proposition to observe. 

Around the year 1990, the researchers focused on the working capital published 

first papers about corporate profitability that were based on empirical/quantitative 
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evidence. The working capital management literature started to get attention 

predominantly due to the invention of the dynamic measure of working capital - CCC, 

where researchers started to utilize the CCC to observe working capital from the 

profitability perspective. Firstly, working capital is believed to be indirectly related to 

a company’s value since investments into working capital are determinants of free cash 

flow.  Secondly, it seems that CCC is a good measure for working capital optimization 

due to its dynamic characteristics interlinked with cash flow. 

In the next sub-chapters, we build-on the working capital measures such as cash 

conversion cycle and present implications found on corporate performance.  

2.2.1 Accounting-based WCM literature 

In this section, we are going to summarize important papers on working 

management efficiency where studies are based on accounting measures of corporate 

profitability such as return on assets (ROA), return on equity (ROE) or other 

accounting indicators such as margins. 

Jose et al. (1996) used very basic models to estimate the working capital, 

profitability relationship. He selected 7 industries, from which one of them was 

retail/wholesale. To observe a link, on a total of 2,718 companies between the years 

1974-1993, authors used both return on equity (ROE) and return on assets (ROA) and 

used a simple univariate model and the same model with additional control variable for 

company’s size. The paper concluded that in general, the evidence of a negative 

connection between working capital (WC) and performance is present. Nevertheless, 

Jose et al. found an exception to the general finding for specific industries and even for 

specific firms, implying a need for industry specified studies. Furthermore, a group of 

retail/wholesale companies showed results aligned with general findings.  

Shin and Soenen (1998) found a strong negative relation between corporate 

profitability and the cash conversion cycle. The paper utilized to that date the biggest 

sample with 58,985 firm observation for a large sample of listed American firms for 

the 1975-1994 period. Authors focused on operational performance through dependent 

variables EBITDA to assets and also untraditional EBITDA to sales. The downside of 

the paper is that the author did not fully justify the economic rationale for used control 

variables (current ratio, debt/assets, and sales growth) instead they built argument 

solely on the correlation matrix. 

Furthermore, Deloof (2003) did not found a statistically significant result on 

the sample of large Belgium companies. Nevertheless, the paper showed the 
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importance of each part of WC (e.g. inventory, accounts receivable and account 

payables) on profitability of a company.  

Interestingly, the negative relation for each part of CCC was found, even for 

account payables. Deloof commented that the most plausible explanation for the 

surprising negative effect between accounts payable and profitability (ROA) is that less 

profitable firms wait longer to pay their bills. Generally, this result could be also 

explained by the high implicit cost of vendor financing to the firm, since companies do 

not get early payment incentive in form of discounts from suppliers (García-Teruel and 

Martínez-Solano, 2007). García-Teruel and Martínez-Solano argue that this should not 

influence operating profit as vendor allowances influence financial costs, at least, in 

the framework of small enterprises. We would argue that it may, as we believe that 

large firms tend to have more stable relationships with their vendors, therefore 

discounts can be recorded in the gross margin (i.e. operation part of the business). 

Moreover, Shin and Soenen (1998) found that overall shorter the CCC higher the 

EBITDA margin which also supports the supplier bonus. 

Opposite to Deloof (2003), García-Teruel and Martínez-Solano (2007) focused 

on small and medium-sized Spanish companies (SME), which are exposed to high 

proportions of current assets and current liabilities are one of their main sources of 

external finance. They found a negative effect for CCC, and its parts DIO and DSO. 

However, the paper could not confirm the relation of account payables on the ROA. 

The effect on payables may be connected to extra cash reserves that smaller companies 

tend to hold as they are more exposed to both financial and operational risks (Mun and 

Jang, 2015). 

Hospitality-focused paper, Mun and Jang (2015), divided the sample into two 

groups of negative/positive NTC to better see the underlying relation since almost half 

of the sample had negative working capital (restaurants usually hold small amounts of 

inventories due to perishable characteristics of food). Both groups supported the 

conclusions that there exists opposite relation between profitability and working capital 

even in the industry where working capital is small or even negative. In addition, the 

study found that performance to some degree depends on whether a company has cash 

reserves or not. Results have shown that opposite relation (i.e. shortening CCC make 

a company more profitable), not surprisingly, persists for companies with positive WC 

and positive cash levels. However, the same was found to hold even for less liquid 

companies with negative WC and negative cash levels. 

Another Industry-focused paper Ebben and Johnson (2011) focused on 

American SMEs in 2 industries – retail and manufacturing. The paper showed that 
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longer cash conversion cycles have a negative impact return on invested capital and on 

asset turnover for both the retail and manufacturing industry. Companies with shorter 

cash conversion cycles maintain lower levels of invested capital. Ceteris paribus, that 

seems to be clear as working capital is a part of invested capital. Nevertheless, if 

receivables and inventory are high relative to payables, more interest-bearing debt or 

equity will be required to finance those resulting in higher invested capital. Therefore, 

Ebben and Johnson (2011) argue that working capital management may increase both 

the company's liquidity and profitability. On the other hand, Shin and Shonen (1998) 

suggest that there is rather a trade-off between liquidity and profitability. The paper 

also argues that the SMEs case is different as small firms do not possess market 

dominance and bargaining power of large companies and additionally, Ebben and 

Johnson propose an argument that in case of SMEs the management of the working 

capital may not be proactive, but it could be rather reactive. 

On the other hand, there are a few studies that found positive relations, i.e. 

higher the CCC, higher the company’s profitability. From the point of view of a 

developed country, this effect was found by Gill et al. (2010) on U.S. listed 

manufacturing companies in the pre-financial crisis environment. Rimo and 

Panbunyen (2010) support the effect for a small sample of 40 large-capitalization 

companies publicly traded on Swedish stock exchange. Moreover, the positive effect 

was found predominantly in case of developing countries, such as Sharma and Kumar 

(2011), Ali (2011) in the case of emerging countries - India and Pakistan respectively. 

Table 1 presents a summary of the main papers on WCM from the accounting 

perspective. 

Table 1: Summary of major accounting-based studies 

 Timespan Sector Country 
WCM 
Measure 

Dependet Effect 

García-Teruel and 
Martínez-Solano (2007) 

1996-2002 SME ES CCC ROA Negative 

Eben and Johnson (2011) 2002-2004 
SME (retail and 

manufacturing) 
US CCC 

ROIC, Asset 

Turnover 
Negative 

Jose et al. (1996) 1974-1993 7 industries US CCC 
ROA, ROE 

before tax 
Negative 

Shin and Soenen (1998) 1975-1994 
Non-financial 
and no utilities 

US NTC 
ROA, EBITDA 
margin 

Negative 

Mun and Jang (2015) 1963-2012 Restaurants US WC/sales ROA 
inverted U-

shape 

Baños-Caballero et al. 

(2010) 
2002-2007 

SME (non-

financial) 
ES CCC ROIC 

Inverted U-

shape 

Deloof (2003) 1992-1996 
Non-financial 
and no utilities 

BE NTC ROIC Insignif. 
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Table 1 (continued) 

Git et al. (2010) 2005-2007 Manufacturing US CCC ROIC Positive 

Ali (2011) 2000-2005 Textile PK CCC ROA Positive 

Sharma and Kumar (2011) 2000-2008 Non-financial IN CCC ROA Positive 

 

The next sub-chapter is going to summarize, the market-based literature, which 

observes the relationship of working capital on a firm’s performance, more specifically 

on the value of the company. 

2.2.2 Market-based WCM literature 

Market-based measures have become popular in the last decade, before the 

majority of papers focused on accounting measures. Kieschnick et al. (2013) encourage 

by their findings the importance of extension of prior models of its effects on firm 

value. These studies are represented by variables such as Tobin’s Q, total shareholder 

return or excess return. 

Pioneer paper, who looked on the profitability and firm’s performance also 

from the market perspective was Shin and Soenen (1998) who added to return on assets 

and EBITDA margin also measures of risk-adjusted returns (Treynor Index and 

Jensen’s Alpha). The paper concluded that: “Reducing the firm's net trade cycle to a 

reasonable minimum is one way to create shareholder value and should be a major 

concern for financial executives.” (Shin and Soenen, 1998, p. 43), providing the field 

with yet another motivation for the proper management of working capital. 

Aktas et al. (2015) observed how working capital influences the excess return 

of a buy-and-hold investment strategy compared to a benchmark portfolio on the 

publicly traded companies in the USA. Authors divided companies into positive and 

negative excess NWC groups since they saw structural differences as below average 

NWC companies inclined towards smaller, younger, slightly riskier firms with lesser 

cash-generating abilities and more growth prospects.  

Aktas with his colleagues documented that there exists an optimum level of 

investment into the working capital that should be targeted by management to create 

an additional stock price return. Moreover, the existence of the potential optimum was 

found even when measured by return on assets. Likewise, market-based paper the 

Baños-Caballero, García-Teruel and Martínez-Solano (2014) showed on the sample of 

non-financial UK companies that working capital seems to have an optimum point. 
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Contrary to Aktas et al. who showed an optimum based on excesses, implying an 

inverted V-shaped relation, Baños-Caballero et al. (2014) report a more refined shape 

of inverted U, a concave curve with a maximum that should be able to be maximized 

in order to increase market value of company’s assets compared to its book value. Mun 

and Jang (2015) also supports a conclusion about optimal level of WC in form of 

inverted U-shape, but with accounting-based measure within the restaurant industry in 

the U.S. Opposite to solely negative linear relation, the inverted U-shape might be 

explained by the negative effects on value due to opportunity cost of lost sales or lost 

discounts for early payment which partly balance out the solely aggressive WCM 

strategy - i.e. the shorter the CCC the higher the value (Baños-Caballero et al., 2014). 

Supporting the Baños-Caballero et al. (2014), the linear relationship was found by 

Zeidan and Shapir (2017) concluding that the shortening of CCC always increases 

enterprise value if only constant margins are assumed. 

On top of the profitability/WC relation, Aktas et al. (2015) have studied the 

relationship between working capital investments and other corporate investments – 

capital expenditures and cash acquisitions. Aktas et al. found that if the company 

overinvests into the working capital then corporate investments are underinvested 

compared to the benchmark. This mechanism works also in the opposite case. Aktas et 

al. argue that the underutilized working capital is redeployed into investments through 

capital expenditures or possible M&As. Overall, the paper proposed a finding that 

efficient working capital management creates value by investing the freed cash in other 

forms of growth opportunities than to inventories, for example, to fixed assets or to 

M&As. Moreover, the authors ruled out the possibility that the additional value from 

the shortening of the cash conversion cycle comes from possibly increased financial 

risk. 

Kieschnick, et al. (2013) found that on average, an incremental dollar invested 

into net operating working capital above the average levels is actually worth less than 

the same dollar kept as cash. This finding seems to be to some degree aligned with 

Aktas et al. who suggested that the corporate investment is the channel through which 

efficient WCM creates value because cash works as a dry powder for future 

investments. Also, the paper found that for an average publicly listed American firm, 

an incremental dollar invested into account receivables (extending credit to a customer) 

appears to bring a higher value than an incremental dollar invested into firm’s 

inventories, predominantly due to the presence of increasing risk of not selling an 

additional product. More importantly, Kieschnick et al. (2013) found that the additional 

dollar invested into net operating working capital has a diminishing value and is 
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affected by the firm’s future sales expectation, its leverage and overall financial 

constraints. 

Baños-Caballero et al. (2014) also focused on financial constraints, including 

many types of possible financial distress indicators such as interest coverage, Altman’s 

Z-score or even dividend payout ratio. For both groups, the paper found that there is 

an optimum depicted by the inverted U-shape, but the optimum is different. For 

companies that are more likely to be distressed, the results of the paper indicate that 

the working capital has a lower optimum of working capital than more financially 

sound companies. Baños-Caballero et al. (2014) explain the lower optimum due to the 

fact that the costs of financing are higher for more financially stressed companies. 

Hence, lower investments into WC correspond to lower needs for external funds, thus 

lower financial costs and higher the overall value. 

From the empirical point of view, Wang (2019) observed how CCC influences 

asset pricing. He created a zero-investment portfolio of U.S. publicly traded 

companies, where the decile with the lowest CCC companies was bought and on the 

other side, the companies in the highest CCC decile were shorted. The portfolio showed 

0.4% monthly excess return for equal-weighted and 0.5% monthly return for the value-

weighted portfolio during the time span of 1976-2015. Surprisingly, when returns were 

adjusted with the five-factor model (Fama and French, 2015), the portfolio generated 

a significant monthly alpha. Moreover, alpha generation was robust even for 

subperiods 1976-1995 and 1996-2015. Additionally, the low-CCC minus high-CCC 

portfolio could not be reasoned by the leverage risk, since the low-CCC companies are 

less prone to this risk than high-CCC companies. Therefore, Wang concludes that the 

excess return is generated, because investors do not incorporate the implications of 

CCC into their expectations. Moreover, preliminary analysis of Aktas et al. (2015) also 

comments about the overperformance of companies with negative excess NWC over 

the group of companies with above-average NWC. 

In table 2, we present the summary of the major market-based studies on 

working capital management from the profitability perspective. 
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Table 2: Summary of major market-based studies 

 Timespan Sector Country 
WCM 

measure 
Dependent Effect 

Shin and Soenen 

(1998) 
1975-1994 

Non-financial 

and no utilities 
US NTC 

Jensen's Alpha, 

Treynor Index 
Negative 

Kieschnick et al. 
(2013) 

1990-2006 Non-financial US 
NWC/MV
E 

Excess Return Negative 

Zeidan and Shapir 

(2017) 
2009-2015 Non-financial BR CCC Tobin's Q Negative 

Wang (2019) 1976-2015 Non-financial US CCC Excess Return Negative 

Baños-Caballero 
et al. (2014) 

2001-2007 Non-financial UK NTC Tobin's Q 
Inverted U-
shape 

Aktas et al. (2015) 1982-2011 Non-financial US 
excess 

NTC 
Excess Return 

Inverted V-

shape 

 

2.2.3 Accounting vs. Market-based approaches 

This section is going to comment on the advantages and disadvantages of the 

two main groups of working capital management research. 

Overall, the accounting approach, specifically return ratios seem to be the most 

used indicators in the literature to show how WC influences corporate profitability. 

The theoretical framework of the return ratios appears to be sound since ROIC is the 

main driver of value creation together with growth (Koller, Goedhart and Wessels, 

2015). Hence, return ratios are widely used performance metrics, to measure the quality 

of the company. Moreover, it has been shown that over a long period, ROIC converges 

to the real return that shareholders can expect (Koller et al., 2015). Therefore, in the 

very long-run, the ROIC shows the return to its shareholders. Moreover, Damodaran 

adds: “While returns on equity and capital are based upon accounting earnings and 

capital and are designed to measure the quality of a firm’s existing investments, they 

are correlated with returns you would make investing in the publicly traded equity of 

the firm.” (Damodaran, 2007, p. 49). Furthermore, from the perspective of residual 

income model approaches, rentability ratios are directly linked to the company value. 

Practical advantages of the return ratios are in easy applicability as they can be 

calculated only from financial statements and are applicable even for private 

companies. 

However, the accounting-based approach has been also heavily criticized. 

Kieschnick et al. (2013) claims that the inverse relationship found in Deloof (2003), 

Shin and Soenen (1998) or García-Teruel and Martínez-Solano (2007) is inherently 
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implied by the DuPont decomposition of return ratios.2 Kieschnick et al. make a simple 

point that a firm, by decreasing its CCC automatically increases its turnover ratio, 

therefore overall profitability of the company. However, practically this relation is 

more complex, as, for instance, supplier incentives work against this decomposition 

(Baños-Caballero et al., 2013). 

Even though return ratios appear to be generally valid, it seems that the market-

based approach shows a larger picture, as the stock market reflect also market 

consensus about the future. For example, Mun and Jang (2015) concluded based on 

return on assets that companies with negative working capital and low cash levels, can 

still by shortening the net trade cycle, increase the profitability. One may think that this 

conclusion is prone to fall into the shortcomings that Kieschnick et al. commented 

about since the lower level of WC and cash decreases assets, therefore ceteris paribus 

increases rentability. In this case, it may be wiser to use market consensus since it is 

also based on qualitative analysis conducted by market participants. In addition, 

Chauhan, G. S. (2019) shows that management decisions in terms of working capital 

are not necessarily short-term, implying that market-based can be a suitable measure. 

This effect was found even stronger for industries with especially low or high levels of 

WC (such as retail).  

Also, it can be said that in real life, ROIC is not exactly the return that market 

participant gains, since the average holding period of publicly traded companies is 

shorter than the ability of ROIC to converge to market gains (Roberge et al., 2017). On 

the other side, market-based indicators are not always necessarily superior. From the 

same perspective, market-based performance is not ideal compensation for managers, 

since a well-managed firm with high returns on its invested capital can still have low 

shareholders returns as the quality of the firm and future returns can be already 

manifested in stock price and the compensation for the management would not 

correspond to their true performance. Hence, it is advised to tight the compensation to 

accounting measures such as ROIC which is not affected by market volatility nor high 

expectations (Koller et al., 2015). 

 

2 Broadly speaking, DuPont formulas decompose the return ratio into its effects, i.e. Margin, Turnover, 

Leverage and possibly others (such as effect on taxes or interest). 
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3 Motivation and Hypotheses 

The following chapter provides motivation for the need of understanding the 

relationship between working capital and corporate performance. Furthermore, we 

present the main questions that the thesis aims to answer. 

3.1 Motivation 

From the literature review and the basic business perspective, the connections 

between working capital and corporate profitability are clear. Working capital can be 

thought of as a core investment for retail companies to run a business. Inventories 

provide a product to sell to customers, account receivables the ability to get paid and 

account payables can measure the relationships with suppliers. If a company can handle 

working capital effectively, then this firm does not need as much capital as its 

competitors and may have an operational advantage. This advantage comes from an 

ability of the company to prepare goods for sale quickly – that could mean transport, 

sell and order appropriate amounts of goods, then collect the money quickly from 

customers and on the liability side ability to negotiate good conditions with suppliers. 

In retail, accurate order management may limit the number of goods in discounts due 

to inventory clearances. 

On the other hand, underinvestments in the working capital may lead to 

underutilization of the market potential, which results in a missed opportunity to 

generate revenues and increase potential operating leverage from a scale. Moreover, a 

too aggressive working capital strategy may lead to liquidity issues that can create 

potential financial distress. 

From the research perspective, besides a few pioneer papers, it can be said that 

working capital management literature has not been present until the last decade. 

Although the CCC became a textbook measure, it is commonly agreed that the 

relationship between working capital and corporate profitability has been understudied 

(Wang, 2019). 

Furthermore, as the review of literature implies, recent academic research has 

been aiming predominantly towards general findings. There are papers focused on 

characteristics such as country evidence. For example, Nobanee et al. (2011) which 

focused on Japan or Belgian evidence from Deloof, M. (2003). Another field of interest 
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is the relationship between small and medium enterprise profitability and working 

capital such as Moss, Stine (1993), or Ebben, Johnson (2011). However, besides paper 

solely focused on management techniques and processes, the financially oriented 

papers usually do not consider the specifics of the industries as they tend to use multi-

industry data. This seems to be unfortunate since every industry is specific with very 

different operating working capital profiles (Wang, 2019). The best practice method 

where researchers use an industry dummy variables for its regressions seems to be a 

little cumbersome. For instance, when Deloof (2003) added 37 industry dummy 

variables, the paper reports a negative relationship with profitability, however, the 

overall quality of the model decreased dramatically due to the addition of so many 

variables. Moreover, the differences in CCC due to specific operational processes and 

characteristics withing industries are not addressed at all. 

There have been only a few solely industry-focused papers such as Mun and 

Jang (2015) for the restaurant industry or Aytac et al. (2016) for the wine industry. 

Nevertheless, to our knowledge, the paper solely focused on the retail sector has not 

been written. We believe that in retail, the operational advantage from the right 

working capital management is multiplied. The industry has no long-term contracts nor 

many long-term big customers therefore, the ability to forecast inventories and 

effectively manage supply chain seems to be crucial. Moreover, the retail industry is 

from a research perspective interesting, because it underwent a major transformation 

in recent years. 

First of all, it seems that the pressure on operation efficiency increased 

dramatically in the last decade. There are companies that their success can be 

predominantly ascribed to operational excellence. One such company is Inditex – one 

of the largest fashion retailers in the world (operator of brands such as Zara, Bershka, 

Pull & Bear and other). Inditex is one of the pioneers in the speed of its fast supply 

chain and ability to design, make and transport a new collection much quicker than its 

competitors. The traditional model is based on seasonal lines of clothing, manufactured 

by subcontractors months earlier, and marketed with heavy advertising. In contrast, the 

fast model (Zara, H&M or Uniqlo) utilizes Toyota’s famous “just-in-time” production, 

distribution, and retail to speed the process. While the standard design-to-retail cycle 

in the industry used to be five to six months, agile companies set the benchmark in 

terms of only five to six weeks (Dopico, 2007, Aftab et al., 2018). As a consequence 

of pioneers such as Inditex, the retail industry as a whole is pressured to reduce the 

design-to-retail cycles in order to keep up with agile competitors. It seems that 

companies that did not embrace faster cycles have not performed well in the last decade 

(such as Gap or Abercombie & Fitch). Moreover, this trend seemed to spill over to 
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other retail segments. For example, French furniture retailer Maisons du Monde has 

increased its collection per year dramatically in recent years. These agile strategies add 

to the operating complexity. As a consequence, they put pressure on working capital 

management and are testing efficiencies as companies are operating with lower 

margins of error. 

Second and probably the most significant change in the retail industry is the 

structural change in channels that the goods are being sold through. The emergence of 

e-commerce (and connected channels such as mobile or social media) has changed the 

retail business model in the last decade (Verhoef et al., 2015). In the year 2009 the B2C 

e-commerce share of global GDP was 0.5%, in 2017, the share has risen to 1.5% of 

global GDP (Moagar-Poladian et al., 2017). Moreover, the share of e-commerce is even 

more significant in developed markets. 

In addition, as the retail industry experiences structural changes from brick and 

mortar to more online oriented models (such as omnichannel) and also becoming faster, 

companies are now utilizing a more quantitative approach to manage its working 

capital (big data, ERP and CRM systems). In retail, companies should predominantly 

focus on operational effectiveness, since it is a relatively low barrier to entry industry, 

where industry ROIC median is around 12% (Koller et al., 2015, Greenwald and Kahn, 

2005). That is why we believe, that corporate performance and working capital 

strategies are worth exploring in the retailing sector. 

3.2 Hypotheses Development 

In general, many papers have shown a negative relationship between working 

capital and corporate profitability. However, to our knowledge, there has not been a 

study that would examine solely the retail industry. Moreover, in recent years when a 

business model of retailers became more complex and shifted towards more selling 

channels. These changes imply increase complexity and pressure on operational 

effectiveness in terms of flow management. Hence, we would like to test if operating 

working capital at low levels increases corporate profitability in the relevant business 

framework of the last decade. 

H1: Corporate performance and working capital show a negative relationship in retail 

sector. 

Moreover, since recent papers - Baños-Caballero et al. (2014) and Aktas et al. (2015) 

discoved non-linear relationships in terms of inverted parabolic shapes, we would like 

to test for possible parabolic relations in the retail industry. The inverted U-shape found 
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by Baños-Caballero et al. (2014) implies that the best strategy is not to minimize the 

CCC as much as possible, but there is an optimum point that maximizes profitability. 

H2: Corporate performance and working capital show a sign of parabolic relationship 

in retail sector. 

In addition, we would like to observe specifically apparel industry, since we 

believe that the profitability-working capital relationship is multiplied by a complexity 

that comes from the depth of assortment and more cycles (factors such as seasonality, 

variety of sizes, colors). 

At third, Wang (2019) was the first paper, who tried to exploit the observed 

prevailing relation, showing positive performance of low cash conversion companies. 

The paper found an enormous investing edge of low CCC companies over high CCC 

companies in the form of alpha-generating abilities. However, the paper used very long 

timespan (1976 – 2015) which we believe does not necessarily reflect recent business 

framework within companies within. Wang showed a very limited robustness check 

from 1995 to 2015, still one may believe that the tools companies have at their disposal 

are significantly different than even before the last economic crisis. We are a little bit 

cautious about the persistence of Wang’s strong results, as the time period may 

overshadow the true CCC overperformance effect by winners of the last 20 years such 

as Google or Microsft due to the internet and overall technological boom. Second, 

Wang used a multi-industry sample, that may present some issues. Even though the 

portfolios were selected on industry adjusted CCC bases – there is no sign that the 

industries on a stand-alone basis perform the same. 

Hence, we want to explore if low or high CCC companies can create alpha-

generating portfolios for the retail sector. This has not been shown before. Moreover, 

in the timespan that is relevant to the present business framework. 

H3: Portfolio performance –investing strategies based on CCC show alpha-generating 

abilities. 
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4 Methodology 

In this chapter, we are going to describe the methodology of our research. In 

the first part, regression describing the relation between CCC and profitability will be 

discussed. Furthermore, the second sub-chapter will cover methods used for the 

portfolio performance of different CCC groups. 

4.1 Regression 

In order to test our hypotheses, we will regress the firm’s corporate 

performance against CCC and other control variables. 

4.1.1 Model selection 

In order to control for corporate profitability, we have to understand how 

companies create value. According to Koller et al. (2015), the value created by 

companies comes from 2 major forces. A first and most important mechanism of value 

creation is an excess return that companies generate on their invested capital compared 

to the cost of capital that investors bear. Second, a conditional force that creates value 

comes from growth (however only growth that is, in the long-run, value accretive not 

destroying, i.e. ROIC > WACC). 

These forces should transform into the stock market prices since investors 

should pay a premium for highly profitable companies with growth opportunities. In 

addition, research shown other factors are influencing corporate performance, such as 

financial leverage (Koller et al., 2015). This variable is included as debt may accelerate 

the value created for shareholders (equity owners) by using other different sources of 

capital. On the other hand, excess debt may destroy value for companies (financial 

distress). Nevertheless, there is no doubt about the influence of financial leverage on 

profit. Another factor which was found by Fama French (1992) is the size of the 

company. 

Since our sample consists of public companies, we are going to make use of the 

information that the financial market provides. The reasons for market-based 

approaches are further described in the literature review (section 2.2.3). Specifically, 

we are using Tobin’s Q, which we believe is a suitable market-based proxy of corporate 

performance. Tobin’s Q measures corporate performance based on its full structure not 

only on the equity part. Moreover, it overcomes accounting shortcomings and should 
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incorporate firm risk (which is expressed in price by market participants). The Q 

indicator measures the premium paid on assets by market participants compared to 

their replacement value. Tobin’s Q is calculated as:  

 𝑇𝑜𝑏𝑖𝑛′𝑠 𝑄 =
𝑀𝑉𝐸 +  𝑀𝑉𝐷

𝑇𝐴
 (3) 

where MVE the is the market value of equity. MVD represents the market value 

of debt which is proxied by the book value of debt since the book value of debt holds 

as a good proxy to the market value. TA stands for total assets of a company. We are 

going to use the logarithm of Q to ensure a better data structure and also to provide a 

clear interpretation of the results. 

Fundamentally, we follow the regression of corporate profitability based on 

Baños-Caballero et al. (2014) since we believe that control variables used by authors 

are fit to control for corporate profitability. Hence, to observe the effect of working 

capital management on corporate profitability, the following regression will be used: 

 

 

log( 𝑄)𝑖,𝑡 = 𝛽0 + 𝛽1𝐶𝐶𝐶𝑖,𝑡 + 𝛽2 𝐶𝐶𝐶𝑖,𝑡
2 + 𝛽3𝑅𝑂𝐴𝑖,𝑡 + 𝛽4𝐺𝑟𝑜𝑤𝑡ℎ𝑖,𝑡 + 𝛽5𝐿𝑒𝑣𝑖,𝑡  

+ 𝛽6𝑆𝑖𝑧𝑒𝑖,𝑡  + 𝜆𝑡 + 𝑎𝑖 + 𝜀𝑖,𝑡   

 

(4) 

where dependent variable Q is Tobin’s Q that is calculated as in equation 3. 

Further, the working capital process is presented by Cash Conversion Cycle (CCC) and 

is calculated in accordance with equation 1.3 

Moreover, the first control variable is a return on assets (ROA), which we 

calculate as EBIT divided by total assets. This variable is a good proxy for ROIC, 

which is the main value driver, but also provide benefits since total assets are less 

connected to working capital values than only invested capital. 

Even though growth is usually proxied by the intangible assets or R&D expense 

(for example, see Aktas et al., 2015), we argue that in the case of the retail industry this 

variable would be cumbersome. The retail industry is not governed by patterns or other 

intellectual properties. Retail companies may record brand equity or other very 

ambiguous intangible assets such as a relationship with customers. Nevertheless, the 

intangible assets are not recorded consistently, unless M&A acquisition appears and 

the part of the premium paid is dissolved into them. Even if intangible assets were 

disclosed properly, we believe that in the case of retail, they more showcase more the 

 

3 We use average of balance sheet items, in order to better represent the CCC levels during the year, not 

in the end. 
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comparative advantage of the company (proxied by ROA) than an ability to grow. 

Hence, to control for growth, we use 1-year sales growth calculated as 
𝑅𝑒𝑣𝑒𝑛𝑢𝑒𝑡− 𝑅𝑒𝑣𝑒𝑛𝑢𝑒𝑡−1

𝑅𝑒𝑣𝑒𝑛𝑢𝑒𝑡−1
. 

The third control variable is financial leverage. We calculate leverage as total 

debt divided by total assets. By using total debt instead of total liabilities, we are able 

to exclude account payables from the nominator, which is in our case favorable. 

Size – as a size proxy, we use the natural logarithm of sales, since we believe 

that sales are the best-suited measure of size, more precise than assets for the retail 

industry. 

Finally, 𝜆𝑡  𝑖𝑠 the time dummy parameter that intends to capture the economic 

factors (macroeconomic environment) that affect the performance of companies, 

however, companies cannot control, 𝑎𝑖 represents an individual time-invariant effect 

and 𝜀𝑖,𝑡 represents random disturbance. 

Moreover, we include dummy variables with the CCC to control for specific 

characteristics – first, financial distress dummy variable, proxied by Altman’s Z-score, 

where Z-score lower than 3 indicates possible financial problems (Altman, 1968). A 

second dummy variable is Apparel and identifies apparel companies within the retail 

sample. 

4.1.2 Methods 

Since there may be many individual characteristics that influence the 

performance of companies. These may be difficult to measure or obtain data for them 

hence we may have not included them in our model or variables that change over time 

but not across companies. Therefore, we are going to utilize panel data regression 

methods, to treat for possible unobservable heterogeneity (or individual effect as well 

as time effect) and to avoid the risk of obtaining biased results. In this regard, we are 

going to choose from pooled OLS, random effects and fixed effects models. To 

determine the possible exogeneity of the unobserved errors and serial correlation, 

Hausman and Brausch-Pagan LM tests are going to be used, in order to determine the 

best-suited model. 

Specifically, for the FE model within estimator is going to be used. Even though 

the coefficients estimated by within and LSDV estimators are equal, within estimator 

provides higher numerical accuracy than LSDV, thus is recommended for practical use 

(Henningsen & Henningsen, 2019). On the other hand, random-effects estimator, 

which is part of the feasible generalized least squares (FGLS) family is going to be 
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estimated by Swamy and Arora (1972) method that runs the within and between 

regression and assign corresponding weights. 

Random effects estimator may be more efficient that fixed effects. 

Nevertheless, in order to be consistent, the individual and time effects must not be 

correlated with the invariant error term 𝜀𝑖,𝑡 (the invariant effects are random). Fixed 

effect model does not have to fulfill this condition to be consistent compared to random 

effect estimator. Hence, to find out whether the random effect condition holds, and our 

effects are uncorrelated, we use the Hausman test which evaluates the difference 

between fixed and random effect estimates (tests are included in the Chapter Result). 

4.1.3 Inference 

Serial and cros-sectional correlations that influence errors of the same firm or 

time period are common to panel data analysis. However, the idiosyncratic errors 

affected by autocorrelation or cross-sectional dependence are problematic for both 

random and fixed effect estimators. Similarly, possible heteroskedasticity causes the 

same problems in our models. Therefore, to overcome possible issues, we are going to 

use parameter tests with robust covariance matrices for panel data models. Hoechle 

(2007) notes that the choice of the covariance matrix estimator is pivotal for the 

statistical inference and validity of the statistical results. 

In order to choose the right method (i.e. covariance matrix estimator), we are 

going to test for heteroskedasticity, serial correlation and cross-sectional dependence.  

For possible heteroskedasticity, we will use the Breusch-Pagan (Breusch-

Pagan-Godfrey) test. Serrial correlation is going to be tested by the Breusch-Godfrey 

test that we prefer to Durbin-Watson test as it allows us to test for higher-order serial 

correlation. Lastly, to ensure that statistical inference is valid, we are going to use the 

Pesaran CD test, which is based on a scaled average of the pairwise correlation 

coefficients between the residuals of each individual to test cross-sectional 

dependency. 

If homoskedasticity will not be present, we are going to use common White’s 

heteroskedasticity-consistent covariance matrix estimator (White, H. 1980). Further, to 

overcome possible heteroskedasticity and autocorrelation in the error terms, we will 

utilize nonparametric Newey and West (1987) estimator – that provides 

heteroskedasticity and autocorrelation consistent standard errors. Moreover, since 

cross-sectional dependence is possible since our sample of retail companies are fairly 

interconnected and operate in a similar fashion, in this case, we are going to use a 

special case of Newey and West - the Driscoll and Kraay (1998) spatial correlation 
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consistent (SCC) estimator. Furthermore, we are leaving the maximum correlation lag 

to its default value of L = √𝑇
4

. 

4.2 Portfolio test 

This sub-chapter describes the methodology for our performance test of cash 

conversion strategies. In the first part, we describe the building process of CCC-based 

portfolios and in the second part the methodology that asses the portfolio performance 

is explained. 

4.2.1 Portfolio creation 

In order to create portfolios that are based on CCC strategies, we pursue the 

following procedure. We gather quarterly data for our sample of retail companies, then 

we calculate CCC based on quarterly data. Further, we match accounting and market 

data. Then, each month, companies are sorted into quantiles based on their Cash 

Conversion Cycle. For example, portfolio CCC1 contains the companies with the 

lowest cash conversion profiles and the portfolio is updated every month. Finally, we 

observe the differences in performance between these five CCC-based portfolios 

(quartiles). 

Since the majority of companies report its quarter t’s earnings by the end of 

quarter t + 1, as Wang (2019) comments, 98% of companies report their results within 

3 months. Therefore, we follow best practices in portfolio management literature and 

skip one quarter to match accounting data. Furthermore, we choose 3 months as a lag 

between matched accounting data and market returns. Portfolio studies are usually 

using a lag of 2 – 4 months (For example see, Campbell et al. 2008, Novy-marx, 2013, 

Wang, 2019). Therefore, for instance, the accounting data that ended in January 

February March are matched to returns of July, August, or September. 

Portfolios are rebalanced every beginning of the month based on CCC data. If 

the company is missing data of quarter t, for balancing purposes, we continue to use 

data from quartert-1, if data are missing even next quarter, then we withdraw a company 

from the portfolio until the company provides new data for assessment. This measure 

is implemented as a consequence of European regulation. European companies are only 

required to report financial data every six months (although many larger firms also 

provide quarterly updates). By not discarding companies immediately, but applying 1 

quarter pardon, we are able to enlarge our sample by a significant 29% and ensure 

lower company turnover (higher stability) of our portfolios. 
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Furthermore, to ensure better robustness of our results, portfolio companies are 

selected on CCC adjusted basis. We use sub-industry group mean to adjust the selection 

mechanism in order to select the lowest CCC companies in the given sub-industry 

(i.e., 𝑎𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝐶𝐶𝐶𝑖,𝑡 =  𝐶𝐶𝐶𝑖,𝑡  −  𝐶𝐶𝐶̅̅ ̅̅ ̅̅
𝑔𝑟𝑜𝑢𝑝,𝑡). This way, the specific characteristics 

within the retail industry are mitigated – for example, apparel companies have on 

average higher CCC than the retail average). This way, we deal with possible problems 

of comparing retailers which can have slightly different CCC profiles due to the nature 

of their assortment. 

4.2.2 Portfolio assessment 

For portfolio performance assessment, we are going to use excess asset returns 

to compare portfolios. However, since there are factors that influence the performance 

of portfolios, the Fama French 3-factor and 5-factor models (F3FF, F5FF) are going to 

be used. We are interested in extra unexplained returnS which provides an investing 

edge compared to other investing strategies (alpha vs. betas). 

The FF3F is an asset pricing model developed by Eugene Fama and Kenneth 

French (1992, 1993, 1995). The model is an extension of Sharpe’s (1964) and Litner’s 

(1965) capital asset pricing model (CAPM). Markowitz portfolio theory and efficient 

market hypothesis based CAPM model imply that an expected return of a portfolio is 

explained by a risk-free rate and a premium that investor bear as compensation for 

systematic/market risk (CAPM assume that unsystematic risk is not present due to 

portfolio diversification that should eliminate these risks out). Nonetheless, French and 

Fama (1992) observed that such relation is incomplete and statistically weak. 

Furthermore, the paper opposes the CAPM theoretical background of efficient markets 

since it empirically discovered other relationships. One of them was a negative relation 

between the size of the company and return. They also found another persistent 

behavior that on average, companies with lower price to book ratio experience higher 

returns. 

Fama and French (1993) developed a three-factor model to explain the common 

variation in average stock cross-sectional returns (equation 5). The first factor MKT 

that explains excess asset return (𝑅𝑖 − 𝑅𝑓) is the beta from the CAPM model, calculated 

as the market return (𝑅𝑚) minus the risk-free rate (𝑅𝑓). The newly added factors are the 

size factor (small minus big =SMB) and the book-to-market factor (high minus low = 

HML). The SMB is the average return spread between portfolios represented by small 

companies and portfolios represented by large companies. These portfolios are cleaned 

of the HML effect. HML is calculated as a difference between high book-to-market 

portfolios and on low book-to-market portfolios, also handled for other effects. For the 
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exact calculation, see Fama and French (1993). The FF3F model is presented in the 

following time-series regression: 

 𝑅𝑖 − 𝑅𝑓 = 𝛼 + 𝛽𝑖,𝑚𝑘𝑡(𝑅𝑚 − 𝑅𝑓) + 𝛽𝑖,𝑠𝑚𝑏𝑆𝑀𝐵 + 𝛽𝑖,𝐻𝑀𝐿𝐻𝑀𝐿 + 𝜀𝑖  (5) 

where parameters β indicate different loading factors of excess return. 

Moreover, in theory, the parameter α is zero if the excess return is entirely explained 

by factors since the intercept of return should be represented solely by the risk-free 

rate. If parameter α is non-zero, that would mean that our portfolio is able to create an 

additional return that is not described by observed factors. Empirically, if a portfolio 

creates alpha, portfolio indicates an ability to generate better than market risk-adjusted 

return that cannot be replicated by exposition to the portfolio to known beta factors, 

and thus creating additional value for investors. This value comes, for example from 

the investing strategy or quality of portfolio managers. 

Moreover, we are going to use a fairly recently developed 5-factor model by 

Fama French (2015), where authors added to the popular FF3F model factors for 

profitability and investment. These additional 2 factors represent– the average return 

spread between portfolios of the robustly and weakly profitable companies (Robust 

Minus Weak = RMW) and average return spread of conservative investment portfolios 

and aggressive investment portfolios (Conservative Minus Aggressive = CMA).  

 
𝑅𝑖 − 𝑅𝑓 = 𝛼 + 𝛽𝑖,𝑚𝑘𝑡(𝑅𝑚 − 𝑅𝑓) + 𝛽𝑖,𝑠𝑚𝑏𝑆𝑀𝐵 + 𝛽𝑖,𝐻𝑀𝐿𝐻𝑀𝐿 + 𝛽𝑖,𝑅𝑀𝑊𝑅𝑀𝑊 + 𝛽𝑖,𝐶𝑀𝐴𝐶𝑀𝐴 + 𝜀𝑖   

(6) 

Even though we start with a relatively large pool of companies, our final 

portfolios which show monthly returns have relatively limited sample size – of 120 

observations since FF models are not based on panels, but rather on time series of 

monthly returns (2010-2019). Usually, portfolio management research is taking longer 

periods in order to bypass the possible issues that may arise from smaller samples. For, 

example Wang (2019) uses a 41-year period. This seems a little unfortunate, we would 

rather trade-off the size of the sample for a more relevant time period as we believe 

that for purpose of the working capital management in retail the years before the 

financial crisis are not relevant anymore – since the impact of technology that changed 

the business processes dramatically in recent decades. However, we are aware of the 

limited sample size; thus, we are going to carefully asses the underlying assumptions 

for the OLS, predominantly the normality, which we are going to test with the formal 

Shapiro-Wilk normality test. Moreover, we will test for homoskedasticity and 

autocorrelation with the Breusch-Pagan test and Breusch–Godfrey to ensure the 

validity of our results. 
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5 Data 

In this chapter, the process of data collection is described, a definition of the 

retail industry is discussed and then the description of the final dataset and preliminary 

analysis is conducted. 

5.1 Data collection 

As a main source for the thesis, we use the Thomson Reuters Eikon database 

from which all the financial, as well as market data, are sourced. We use annual and 

quarterly financial data to calculate financial ratios and monthly market – stock price 

and market capitalization. Furthermore, to obtain specific data, i.e. loading factors for 

French – Fama regressions, we follow portfolio management literature (For example 

see Novy Marx, 2013, Wang, 2019) and gather data from the data library of Kenneth 

R. French.4 Specifically, we obtained monthly loading factors, market returns and risk-

free rates for developed markets. 

To create a dataset, we conduct the following steps. Firstly, we are using only 

publicly traded companies, since we are utilizing market data. Secondly, to avoid 

duplicates in the data we use solely primary quotes of companies and also only ordinary 

shares. Furthermore, since this thesis is industry-focused, in favor of the maximization 

of the sample size, we are using a multi-country sample. Data are collected for 

companies from the United States and from the European Union plus UK and 

Switzerland (from now, we will refer to the European Union, UK, and Switzerland as 

Europe). In this way, we are able to obtain a higher number of retail companies and 

still observe companies with similar characteristics, as they come from developed 

countries (easter block of Europe, often considered as emerging, is insignificant of size, 

however, we still believe that they are valid data points as the public companies tend 

to be significant and elaborated companies in the given country and the country effect 

can be treated). 

Furthermore, to target retail firms, we use the Global Industry Classification 

Standard (GICS) developed in by MSCI and Standard & Poor's. We utilize the universe 

of two sectors - consumer discretionary and consumer staples. 

 

4 Website of Kenneth R. French: http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/ 
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To ensure the relevance of our sample, we conducted a qualitative check of 

companies to decide whether to include special groups. Within the consumer 

discretionary sector, we excluded 2 industry groups - automobiles & components since 

they are asset-heavy companies and predominantly manufacturers and also consumer 

services, which entail hotels, restaurants and other non-retail companies. Therefore, we 

include only industry groups connected to companies that operating stores and other 

sales channels such as e-commerce.  These groups are retailing, and consumer durables 

& apparel. To further clean our sample, we excluded from consumer durables & 

apparel industry group two industries – firstly, homebuilding since the industry is 

focused on building real estate, then we exclude also textiles – which includes heavy 

asset companies that own factories to manufacture simple fabrics. On the other hand, 

in the consumer staples sector, we include only one industry group - food & staples 

retailing that includes FMCG retailers. 

Even though our sample is not 100% pure of retailers, as it includes also 

consumer brand companies that use both retail and wholesale channels, we believe that 

these companies have similar characteristics and is difficult to properly categorize 

them. As a mitigating factor, we see the fact that in the last decade those companies 

started to more commonly operate their own stores. Therefore, consumer brands are 

shifting more towards Direct-To-Consumer (DTC) model (For example see Adidas, 

Nike, Levi, VF Corporation). As a consequence, our dataset should show the true 

essence of the retail and represents a cleaner dataset than commonly use predetermined 

CIGS sectors such as the consumer discretionary sector, which as shown above is a 

mix of industries that do not possess similar characteristics. 

Accounting-wise, we are aware of accounting differences between IFRS and 

GAAP, predominantly in our case in inventory accounting methods, no research from 

literature review has differentiated between LIFO, FIFO, or other methods, therefore 

we conclude that the importance is negligible. Moreover, Wang (2019) reported in his 

large US sample only an insignificant portion of LIFO companies, implying the 

dominance of the FIFO method. 

Since we are using predominantly financial ratios (relative variables), we are 

using local currencies. Nevertheless, for absolute data, such as the size of the company, 

we use a dollar as a base currency.  

Lastly, the time span was set to be for the years 2010 – 2019 for both regression 

and portfolio dataset of monthly returns and as well as for panel dataset as the trade-

off between sample size and the stability of economic conditions, accounting standards, 
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and overall present-day relevance seems to be reasonable to provide up to date picture 

of the retail industry. 

To avoid extreme values, we concluded the following steps. First of all, 

companies with 10-year average market capitalization lower than 5 million dollars 

were excluded from the dataset so that the universe would include low number of 

highly illiquid stocks. Moreover, for the same reasons, we excluded penny stocks, 

which we define as companies with a 10-year average price lower than 1 currency unit. 

Further, we trimmed companies based on its cash conversion cycle at 0.5% level on 

each tail to minimize outliers. Lastly, we wisorized 1% of observation on each tail to 

avoid extreme values, predominantly caused by illiquidity. 

We calculate all our variables according to CFA standards, i.e. whenever we 

calculate a ratio that uses balance sheet, for year t, we calculate the average of the year 

t and t-1. In this way, we should be able to have to best possible picture of the company, 

since the balance sheet is a static measure (point in time), whereas income statement 

indicates the situation over a certain time frame. This calculating method is more data 

demanding, therefore rarely used in research. However, in our case, since we proxy 

growth by 1-year sales growth, we are already sacrificing observations, so averaging 

balance sheet items are not diminishing sample size significantly. Since we are utilizing 

midpoints – we calculate Tobin’s Q (equation 3) in the same fashion. We use average 

market capitalization, which is calculated as an average of monthly market 

capitalizations (which are calculated as midpoints between the first and last day of the 

month). Following this methodology, we believe that we determine a more robust 

estimator of the true value of the firm’s equity during the year. Since fiscal year for 

83% of our firm-observations end in December, January, February, or March we set 

our fiscal year to be from April to March each year to match our data (See distribution 

in appendix A). 

5.2 Data description 

From our universe of retail companies, after the procedure of cleaning data and 

missing values described in an earlier section, we end up with 555 companies in our 

final dataset, accounting for 4,131 observations within the years 2010-2019. On 

average, we have 413 observations per year, with a minimum of 341 in 2010 and a 

maximum of 500 in 2018. Moreover, on average, a company in our dataset is spanning 

for 7.4 years. 

Concerning the country distribution, 232 US companies represent 44% of 

observation, whereas 323 European companies account for 56% of data points. The 
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most significantly represented European countries are the United Kingdom, France, 

Germany, Sweden and Poland accounting for 11.2%, 9.7%, 6.4%, 5.8% and 5.4% of 

our total dataset respectively. 

For portfolios, we obtained 40,363 data points, where each month we divide on 

average 336 companies into 5 portfolios. Therefore, each month, a portfolio on average 

contains 67 companies. To our surprise, we have seen a significant increase in 

companies in our portfolios in the later years of our dataset. Besides new IPOs, this 

trend might be explained by an increase in quality and quantity of the reporting from 

the publicly traded companies – as we see the higher degree of willingness to report 

quarterly data more (European case) and more importantly a higher degree of detail 

(more specific accounting items are reported). These trends in our data may be 

explained by improved corporate governance practices that were introduced as an 

aftermath of the global financial crisis. 

In table 3, we present descriptive information for retail companies. Tobin’s Q 

indicates that the majority of retail companies are trading at higher price than is a 

potential replacement value. Implying that market values retail companies with 

premium (for various reasons, such as customer databases, relationships, brand power, 

future perspective, etc). The average publicly traded retail firm generates 6.7 billion 

dollars in sales; however, median sales are 0.7 billion, implying large size differences 

within the industry. Moreover, in the recent economical environment (2010-2019) 

median growth rate of retail companies was 3.5%. Profitability-wise, the average return 

on assets of a retail company is 8.4% which seems in line with Koller et al. (2015) and 

supports that retail is an industry with low barriers to entry. Moreover, interestingly 

bottom 25% of companies generate less than 4% on its assets, which is very likely less 

than its cost of capital – and may show an inability of companies to adapt to structural 

changes within the industry. Financial leverage seems fairly low for retail, however – 

retail companies have also commitments in lease obligation, which are not being 

included due to the off-balance sheet characteristics (only since 2019, IFRS 16 has 

change lease obligations from off to on-balance sheet items). 

From the operating working capital perspective, the most significant part are 

the inventories, which have outstanding period on average 111 days. This is awaited 

specific of the retail industry, since Aktas et al. (2015) reports greater importance for 

accounts receivables and payables over inventories on the large sample of non-

financial companies. Days sales outstanding are on average only 32 days implying 

limited credit purchases by customers. From the payables viewpoint, retail average 

period to pay for purchased goods is 64 days, significantly higher billing period than 
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retail companies face from its customers. Overall, on average, retail companies take 80 

days to get from paying its suppliers to cash inflow from sales. Wang (2019) reports 

for the retail industry average CCC of 245 days – for a period of last 40 years. We 

report 80 days on our after crisis 10-year period – showing a significant change over 

the last 40 years, predominantly due to DIO sharp decrease. 

Table 3: Descriptive statistics for retail firms (2010 – 2019) 

  Mean Std. Dev. Min. 25% Median 75% Max. 

Q 1.514 1.169 0.320 0.752 1.125 1.802 5.991 

Size 6.708 2.101 -0.763 5.261 6.675 8.166 13.169 

Growth 0.0637 0.2188 -0.6521 -0.0328 0.0351 0.1165 2.6621 

DIO 111.391 81.761 0.790 55.819 94.921 141.470 875.251 

DSO 32.438 33.071 0.000 6.698 23.281 49.003 320.347 

DPO 63.626 54.658 0.000 32.715 48.388 77.041 604.557 

CCC 80.203 79.899 -295.146 27.612 70.350 119.209 488.493 

ROA 0.084 0.187 -1.707 0.038 0.080 0.134 4.450 

LEV 0.205 0.194 0.000 0.041 0.176 0.308 2.636 

Note: The number of observations is 4,131. Q = (MVE + MVD / TA); Size = log(Sales); Growth = (Salest − Salest−1) 

/ Salest−1); DIO = 365*(INV / COGS); DSO=365*(AR / Sales); DPO = 365*(AP / COGS); CCC = DIO + DPO + 

DSO; ROA = (EBIT / TA), LEV = (Total Debt / TA). Balance sheet items utilize midpoints. 

Furthermore, table 4 shows the development of the cash conversion cycle in 

time. On average, retail has seen reducing trend in their cash conversion cycles. A 

possible explanation may be the continuing progression of the industry towards new 

technologies, moving towards more agile companies, and utilizing various distribution 

channels. Interestingly, the low CCC companies have further shortened the cycle – 25th 

percentile has dropped from 33 days at the beginning of observed period to 21 days, or 

30% improvement. On the other hand, high CCC companies have shown insignificant 

change. 

Table 4: CCC development between 2010 - 2019 

 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 

25th 33.80 33.70 31.65 33.03 30.78 26.70 25.64 23.42 23.62 20.84 

Median 74.17 75.76 73.74 72.15 71.72 71.49 67.54 67.43 67.56 66.38 

Mean 85.25 86.99 85.01 85.01 82.71 81.55 79.44 72.73 75.63 71.53 

75th 116.03 121.07 120.38 126.86 123.10 126.31 120.57 113.06 116.18 114.67 

Note: The number of observations is 4,131, ranging from 341 to 500 observation per year. 

In addition, a closer look into the data provide us with an overlook of apparel 

sub-industry. Apparel shows very similar profitability, leverage size and growth 

characteristics as the retail as a whole. The only substantial difference can be seen in 

working capital, which shows signs of different structure – with on average 184 days 
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of inventory outstanding, compared to 111 for the retail in general, 91 days in payables 

and 43 in receivables totaling 136 days to converse cash compared to 80 days for the 

retail industry in general (See appendix B). 

 Geographically, US and European companies show relatively similar 

characteristics with mean values for all regressed variables, US companies have on 

average slightly higher valuation premiums, but also rentability and leverage and 

revenue growth. Nonetheless, besides higher growth values, it can be said that retail 

companies possess similar financial characteristics across the US and Europe. 

In table 5, Pearson’s correlation matrix is depicted. The majority of variables 

show significant relations to others. Moreover, if the correlation is statistically 

significant, then it is significant at 1% level. The statistically insignificant correlations 

are between days inventory outstanding and ROA, financial leverage and Tobin’s Q 

and also, the correlation between growth and leverage.  

The cash conversion cycle is negatively correlated with our corporate 

profitability measure – which is in line with a majority of literature (for more detail, 

see Chapter 2). The most correlated independent variables with our corporate 

profitability are ROA and growth which is aligned with the valuation drivers (Koller 

et al., 2015). Moreover, interestingly CCC does show no correlation between the return 

on assets. This observation may have interesting implications for more market-based 

models than ones based on accounting – at least in the retail industry. Overall, all the 

independent variables used in regression are correlated with dependent variables. 

Table 5: Pearson’s correlations 

 Q Size Growth DIO DSO DPO CCC CCC2 ROA 

Size 0.06***         

Growth 0.21*** 0.01***        

DIO -0.02*** -0.27*** -0.08***       

DSO -0.14*** -0.34*** -0.06*** 0.18***      

DPO 0.06*** -0.19*** -0.05*** 0.48*** 0.29***     

CCC -0.12*** -0.29*** -0.07*** 0.77*** 0.40*** -0.07***    

CCC2 -0.03*** -0.27*** -0.07*** 0.75*** 0.34*** 0.15*** 0.80***   

ROA 0.23*** 0.22*** 0.05*** -0.01*** -0.12*** -0.05*** -0.02*** 0.00***  

LEV -0.04*** 0.13*** -0.01*** -0.01*** 0.06*** 0.10*** -0.06*** -0.01*** -0.07*** 

Note: This table reports Pearson correlations. The number of observations is 4,131. ***, **, * indicate significance 

at 1%, 5%, 10% level respectively. Q = (MVE + MVD / TA); Size = log(Sales); Growth = (Salest − Salest−1) / 

Salest−1); DIO = 365*(INV / COGS); DSO=365*(AR / Sales); DPO = 365*(AP / COGS); CCC = DIO + DPO + 

DSO; ROA = (EBIT / TA), LEV = (Total Debt / TA). Balance sheet items utilize midpoints. 
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From the Pearson’s correlation matrix, besides the relation of CCC and its 

quadratic term, we can conclude that our independent variables are not significantly 

correlated with each other, implying that we should not have multicollinearity 

problems. Due to the quadratic term, we use a more formal measure to test possible 

multicollinearity problem – variance inflation factor for each independent variable. We 

test for multicollinearity with and without the quadratic variable of the cash conversion 

cycle. The VIF values are far from 5, which is considered as a breaking point for 

possible issues (Studenmund and Cassidy, 1997). Since no VIF results were greater 

than 3, in line with other working capital papers, we conclude that we do not experience 

multicollinearity issues in our models. 

Finally, in Table 6, we present cash conversion profiles of our portfolios that 

were selected on a sub-industry adjusted basis – so the best CCC-wise performers were 

selected across retail sub-categories. Downwards sloping trend can be seen for 

Portfolio 1 – Portfolio 3, on the other hand, in Portfolio 4 there is a very mild decrease 

and Portfolio 5 has not seen shortening. 

Table 6: Average annual CCC for portfolios (equal-weighted) 

 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 

CCC1 14.81 17.46 20.34 14.81 4.01 5.84 11.83 9.65 4.80 -1.45 

CCC2 47.93 46.71 46.69 42.98 43.06 44.49 44.10 41.73 40.53 40.10 

CCC3 57.89 53.68 52.96 56.42 54.84 54.88 52.82 49.58 46.89 47.47 

CCC4 85.95 80.77 83.63 82.96 87.04 87.31 84.24 83.41 81.82 77.66 

CCC5 172.15 168.77 175.34 172.12 173.09 173.15 175.72 171.13 165.23 171.74 

Note: This table describe cash conversion cycle profile of portfolios that are selected based on sub-industry adjusted 

CCC - portfolio CCC1 includes companies with the lowest CCC-adjusted companies, etc. The annual averages of 

monthly rebalanced portfolios are presented. Portfolios are equal-weighted (i.e., each portfolio company holds the 

same weight). 
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6 Results 

In this chapter, we are going to present results of our research. In the first part, 

the results from the regression observing the impact of working capital on corporate 

profitability is going to be discussed. Furthermore, the second part is going to present 

the results of a CCC portfolio strategies with Fama French models. 

6.1 Regression 

First of all, to choose the proper model and estimator, we conducted poolability, 

detection and specification tests. 

We tested a poolability of our data with the Wald F-test, showing that both OLS 

and fixed effects models are consistent under the null hypothesis. We have rejected the 

null hypothesis at the highest commonly used level (1%), concluding that we are going 

to utilize the FE and RE model as our models. Moreover, we have used the Lagrange 

Multiplier Breusch-Pagan test to detect random effects in the residuals. It allows 

looking for individual, time or both effects. The null hypothesis is zero variance of the 

heterogeneous term. Lagrange multiplier test rejects the null hypothesis that there are 

no time, individual or both effects. Therefore, we are going to model fixed effects 

(within estimator) and random effects (FGLS) model with both individual (firm) and 

time (macroeconomics) effects. 

Table 7: Lagrange multiplier test (Breusch-Pagan) for unbalanced panels 

 χ2 Df P-value 

Individual effect 6492.3 1 0.00 

Time effect 456.08 1 0.00 

 Individual and Time effects 6948.3 2 0.00 

Note: Tested under the null hypothesis of no individual, time and both effects respectively. 

Moreover, we test for homoskedasticity, serial correlation and serial 

dependence in order to ensure model reliability. From the results, we reject null 

hypotheses of no serial correlation, no heteroskedasticity and no cross-sectional 

dependency, at the 1% level. Hence, we are going to utilize the Driscoll and Kraay 

(1998) spatial correlation consistent (SCC) estimator. 
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Table 8: Inference tests 

 Breusch-Pagan test 

for 

heteroskedasticity 

Breusch-Godfrey test for 

serial correlation of order 

up to 10 

Pesaran CD test for cross-

sectional dependence 

 Fe Re Fe Re Fe Re 

P-value 0.00 0.00 0.00 0.00 0.01 0.00 

Note: Tested under the null hypothesis of no heteroskedasticity, no serial correlation and no cross-sectional 

dependence respectively.  

Since our errors suffer from heteroskedasticity, autocorrelation and spatial 

dependence. We are not able to use the classical Hausman Test. Hence, to ensure valid 

statistical inference for the testing, we use a special version proposed by Wooldridge 

(2010) with robust errors. With 5 degrees of freedom and χ2 of 107.8 and p-value less 

than 0.01 we are rejecting the null hypothesis of no difference between estimates of 

RE and FE (rejection of RE estimator), implying that we are going to use fixed effects 

model as our method. The same results were drawn for all other used models. 

In table 9, we present the results of Fixed effects models. With adjusted R-

squared of 16.3%, our models can explain a similar portion of variance as management 

literature, for instance, Aktas et al. (2015) reported 14.6% for the regression of net 

working capital on corporate performance. Moreover, Fisher statistics imply statistical 

significance of our model with p-value smaller than 1%. 

In our results in table 9, models show that all control variables are statistically 

significant as well as CCC. The only not statistically significant variable is squared 

CCC, in addition, is also economically very insignificant. Therefore, we can reject our 

hypothesis that the relationship between working capital and corporate performance 

has a parabolic shape in the retail industry.  

From our results, the relationship is found to be linear. Moreover, we can see a 

negative relationship between cash conversion cycle and corporate profitability. 

Specifically, if the management of the company successfully decreases its cash 

conversion cycle by 10 days, which is approximately 12% decrease for an average 

retail company, then all else unchanged, a company on average, increases its premium 

by 41 basis points. To put the outcome into a perspective, 41 basis points increase 

represents, for an average size retail company with 3.9 billion in assets, an increase of 

23.5 million dollar increase of enterprise value or one day decrease increases the value 

of the company by c. 2.35 mil. 
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Table 9: Relationship between CCC and corporate performance (Retail) 

 Model 1*** P-value Model 2*** P-value 

CCC -0.00041*** (0.053) -0.000406***   (0.086) 

CCC2   -0.00000002*    (0.970) 

Size -0.15082*** (0.000) -0.15089*** (0.000) 

Growth 0.23935*** (0.000) 0.23930*** (0.000) 

ROA 2.79597*** (0.000) 2.79602*** (0.000) 

Leverage 0.37559*** (0.000) 0.37558*** (0.000) 

R2 0.278***     0.278***      

R2-adjusted 0.163***      0.163***      

F-statistic 104.6***     (0.000) 87.2***     (0.000) 

Note: Fixed effect estimation (two-way) with robust errors (Driscoll and Kraay). Dependent variable is log(Q) = 

logarithm of Tobin’s Q . The number of observations is 4,131. ***, **, * indicate significance at 1%, 5%, 10% level 

respectively. p-values are associated with the null hypothesis that the coefficient equals zero. Variables: CCC = 

cash conversion cycle, CCC2 = quadratic term of CCC, Size = size of the company, Growth = opportunit to growth, 

ROA = return on assets, Leverage = financial leverage. 

From the side of control variables, our results indicate that the size of the 

company is in line with the observation of Fama French (1992), showing a negative 

effect between size and corporate performance. Thus, we confirm the size effect as 

significant even for the retail industry. 

Growth with positive coefficient is also supporting Fama and French who noted 

that growth is associated with a higher premium, in this case not price to book but, 

Tobin’s Q, which takes into account whole enterprise.  

Moreover, as Koller et al. (2011) show – the rentability on assets is a 

fundamental indicator of a company’s performance. Our results indicate that for an 

average retail company, an increase in return on assets by 1% is going to increase a 

multiple paid on its replacement value, by more than 1% (2.8%), under ceteris paribus 

condition.  

From the perspective of financial leverage, we have found a positive effect on 

corporate performance for a typical retail company. This implies a positive role of debt, 

which may transfer into higher performance through tax shield since debt is considered 

as a tax-deductable item as well as through lower cost of capital – as reasoned in an 
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optimal capital structure under the trade-off theory and Jensen’s (1986) agent costs 

theory. 

In addition to general findings, we tested for robustness with financial distress 

dummy variable (for exact results, see appendix D). The results also support the 

negative linear relationship compared to quadratic. Moreover, the negative linear 

relationship persists for financially sound companies as well as for companies with 

potential financial problems (measured by Altman’s Z-score model). 

Furthermore, from data description and motivation, we can see that due to the 

characteristics of goods being sold, appareal is more complex in terms of working 

capital management. Therefore, table 10 presents a model that measures the appareal 

working capital conections with corporate profitability. 

Table 10: Relationship between CCC and corporate performance (Apparel) 

 Model 4*** P-value Model 5*** P-value 

CCC -0.00059*** (0.014) -0.00040***     (0.100) 

CCC*Apparel 0.000553***     (0.155) -0.00085***    (0.165) 

CCC2                -0.0000010***     (0.293)   

CCC2*Apparel                0.0000045*** (0.023) 

Size -0.15078*** (0.000) -0.15154*** (0.000) 

Growth 0.23817*** (0.000) 0.23126*** (0.000) 

ROA 2.79516*** (0.000) 2.80145*** (0.000) 

Leverage 0.37464*** (0.000) 0.37403*** (0.000) 

R2 0.278***    0.280***      

R2-adjusted 0.164***      0.165***      

F-statistic 100.7***     (0.000) 75.9***     (0.000) 

Note: Fixed effect estimation (two-way) with robust errors (Driscoll and Kraay). Dependent variable is log(Q) = 

logarithm of Tobin’s Q. The number of observations is 4,131. ***, **, * indicate significance at 1%, 5%, 10% level 

respectively. p-values are associated with the null hypothesis that the coefficient equals zero. Variables: CCC = 

cash conversion cycle, CCC2 = quadratic term of CCC, Size = size of the company, Growth = opportunit to growth, 

ROA = return on assets, Leverage = financial leverage. Apparel = dummy variable (equals 1 for apparel retail). 

Since not all variables connected to CCC were found significant, the F test for 

linear restrictions was conducted to check whether the CCC and CCC2 coeffcients (i.e. 

𝛽𝐶𝐶𝐶 + 𝛽𝐶𝐶𝐶∗𝑎𝑝𝑝𝑎𝑟𝑒𝑙, and 𝛽𝐶𝐶𝐶^2 + 𝛽𝐶𝐶𝐶^2∗𝑎𝑝𝑝𝑎𝑟𝑒𝑙, respectively) are jointly significant for 
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appareal sub-industry. With 2 degrees of freedom and χ2 of 5.16 and 5.47 we reject the 

null hypotheses that coefficients are insignificant (zero) since the p-values are less than 

0.1. Hence, for apparel companies, we conclude that there is a non-linar relationship. 

Moreover, our results indicate that apparel show signs of a U-shape (convex) 

relationship, with inflection point of 179 days.5 

Figure 2: Relationship of CCC on corporate performance (apparel retail) 

Note: Figure shows the effect of CCC on log(Q) in the apparel retail industry under the ceteris partibus condition.  

Our results imply that in general, apparel companies should focus on 

minimizing CCC if their business model is able to keep CCC under 179 days. However, 

companies with higher CCC should be better of to invest more to working capital, as 

those companies seem to utilize this investment in their favor (for instance, these 

companies include Dior, LVMH or jewelery brands Tiffany or Pandora - accessories 

is part of apparel retail). 

This convex curve with an inflection point far from the mean of apparel retail 

companies shows that, for the majority of clothing, footwear, and accessories brands, 

it is important to minimize WC. Moreover, the dynamic shows, that on average apparel 

companies benefit more if they manage to shorten the CCC from the small base rather 

than from a large base. This seems to support the agile strategy of fast fashion 

companies, implying an accelerating impact on corporation performance. Our results 

 

5 Inflection point is a minimum of the the convex function. Min = -(βCCC + βCCC*apparel) / (2*(βCCC^2 + 

β(CCC^2*apparel)) 
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indicate that, on average, investors are willing to pay high premiums for agile apparel 

brands. 

6.2 Portfolio 

This part of results will cover portfolio regressions based on Fama and French 

5-factor and 3-factor models, where portfolios were created based on CCC quartiles in 

order to observe possible excess return not discovered by loading factors from Fama 

and French, but rather by working capital levels companies manage to sustain. 

First of all, since we are using a limited time-period, we tested for normality to 

ensure the validity of our results. Shapiro-Wilk test for normality has shown that the 

normality assumption holds for our models - since we cannot reject the null hypothesis 

of normality. Moreover, from the statistical inference perspective, our models do not 

suffer from autocorrelation (tested via Breusch-Pagan test) or heteroskedasticity (tested 

via Breusch–Godfrey test). Therefore, a normal OLS estimation process according to 

Fama-French can be applied.6 

In figures 3 and 4, we present alpha coefficients for our quartile portfolios from 

FF3F and FF5F models and their 90% confidence intervals. Companies in portfolios 

are weighted by their market capitalization (value-weighted) or equal-weighted. 

Looking at the monthly alphas in figures 3 and 4, we cannot rule out the possibility that 

alphas are of nonzero values for most of the portfolios. 

Interestingly, equal-weighted portfolios show very low alpha, with very low 

dispersion across all five portfolios, showing a very low probability of alpha generation 

based on CCC grouping in the retail industry. Moreover, alpha coefficients have a flat 

trend line across portfolios. Especially, for the FF5F model, alphas are very close to 

zero, with an exception of the lowest quartile portfolio, which is higher than the rest, 

albeit insignificant. 

 

 

 

 

 

6 We present complete results of regressions as well as tests in the appendix E and F. 
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Figure 3: Alpha coefficient for equal-weighted portfolios 

 

 

Note: Charts show monthly alpha coefficients with 90% confidence interval from Fama French 3-factor model 

(F3FF) and Fama French 5-factor model (FF5F) for 5 porfolios. Each month, companies are sorted based on sub-

industry adjusted CCC from 2 quarters ago into quartiles, each quartile represents a portfolio (1st quartile = CCC1 

contains companies with the lowest adjusted CCC, etc). EW = equal-weighted (i.e., all companies in the portfolio 

have same weight). The time period is 120 months from 2010 – 2019. 

On the other hand, value-weighted portfolios show more dynamics, showing 

downwards sloping trend of alphas based on the amount of working capital. 

Nevertheless, the only significant alpha coefficients come from the value-weight 

portfolios assembled of companies from the first and second lowest CCC portfolios. 

Portfolio 1 has a significant alpha for F3FF and Portfolio 2 for both F3FF as well as 

F5FF.  
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Figure 4: Alpha coefficient for value-weighted portfolios 

 

 

Note: Charts show monthly alpha coefficients with 90% confidence interval from Fama French 3-factor model 

(F3FF) and Fama French 5-factor model (FF5F) for 5 porfolios. Each month, companies are sorted based on sub-

industry adjusted CCC from 2 quarters ago into quartiles, each quartile represents a portfolio (1st quartile = CCC1 

contains companies with the lowest adjusted CCC, etc). VW = value weighted (i.e. companies in the portfolio are 

weighted based on their market capitalizations). The time period is 120 months from 2010 – 2019. 

From the loading factor perspective, the most significant factor is the beta from 

the CAPM model (MKT factor), measuring the market risk. The beta contains values 

in a range of 0.75 to 1.02; for most of the models less than 1 – therefore, we can 

conclude that the retail industry is less volatile than the market as a whole. Moreover, 

for equal-weighted portfolios, beta is increasing based on quartiles, implying that the 

best companies in terms of CCC, seems to be less volatile. Another factor – size 

uncovers that value-weighted portfolios do not have generally significant SMB (small-

minus-big) loading factor, showing that the portfolio copies well overall market in 

terms of size. On the other hand, equal-weighted portfolios show significant positive 

SMB, implying a tilt towards small companies. 

Even though alphas are mostly insignificant, there is a diversion in terms of 

direction between equally and value-weighted methods show a possible persistence of 
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investing edge coming from working capital management structure for low CCC 

companies with large market capitalizations rather than small companies. 

To further explain if low CCC retail companies may outperform high CCC 

retail companies, we created a zero-investment long-short strategy that is based on 

Wang (2019). In table 11, we present Fama-French models for the long-short portfolio 

suggested by Wang (2019), where the 1st quartile portfolio is being bought and the 5th 

quartile is being short-sold (i.e., buy low CCC, short high CCC). 

Table 11: Wang’s long-short portfolio 

 VW 3 VW 5 EW 3 EW 5 

Alpha 0.665***     0.695***   0.037***  0.269***   

 (0.053)***    (0.061)***  (0.892)***  (0.359)***  

MKT -0.185***   -0.196***  -0.082***   -0.163*** 

 (0.037) ***    (0.051)***  (0.249)***  (0.042)***  

SMB -0.036***    -0.074***   0.010***   -0.191***   

 (0.884)***    (0.790)*** (0.959)***  (0.388)***  

HML -0.694*** -0.675*** -0.321*** -0.380***   

 (0.000)***   (0.023)***  (0.041)***  (0.105)***  

RMW          -0.064***          -0.648***   

          (0.880)***         (0.059)***  

CMA          -0.084***          -0.328***  

          (0.846)***         (0.339)***  

R2 0.145***    0.146***   0.051***   0.090***   

Note: Table show monthly coefficients from Fama French 3-factor model (F3FF) and Fama French 5-factor model 

(FF5F) for 5 porfolios. ***, **, * indicate significance at 1%, 5%, 10% level respectively. Alpha = intercept, MKT 

= market factor (the beta), SMB = size factor, HML = value factor, RMW = robustness of profitability, CMA = 

investment factor. Portfolio - each month, companies are sorted based on sub-industry adjusted CCC from 2 quarters 

ago into quartiles, the portfolio buys 1st quartile and short sell the 5th quartile of companies. VW = value weighted, 

EW = equal-weighted. The time period is 120 months (2010 – 2019). 

The long-short portfolio shows positive alphas with significant economic 

magnitudes. Nevertheless, similarly to Figure 3, there is no statistical significance of 

the existence of alpha generated by EW weights. On the other hand, a value-weighted 

long-short portfolio generates alpha of 0.665 and 0.695 for FF3F and FF5F models, 

respectively. This means that the value-weight long-short strategy based on working 

capital levels generates a very large monthly excess return of 0.67 – 0.70%. Moreover, 

the robustness of the result is supported by a declining trend through quartiles in alphas 

for long-only value-weighted portfolios. 
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In agreement with Wang (2019), loading factors of the long-short portfolio in 

table 11 show predominantly negative sings. Negative signs in MKT show a negative 

relationship between our portfolios and market risk – this effect comes from the 

shorting of high CCC companies. Moreover, significantly negative High minus Low 

(HML) factor indicates a drag on portfolio performance due to price-to-book premium. 

Overall, with our long-short portfolio, we present similar loading factors signs as well 

as R2 values as Wang (2019). 

Overall, we have not found enough evidence to support our hypothesis and a 

general principle that low CCC companies may generate an investing edge in the retail 

industry. This partly in contrast with Wang (2019) who showed robust results for the 

lowest CCC long-only portfolios. Moreover, the paper showed a more robust declining 

trend for alphas with increasing CCC portfolios as well as significance for the long-

short portfolio using both equal and value weighting methods. In our opinion, the 

difference in the significance of Wang’s and our results may be answered by 2 

explanations. 

First, since CCC has not been declining as rapidly in recent decade as reported 

by Wang (2019) in the period of 1980s to 2000s, the CCC-generated alpha has 

diminished significantly as the technology and working capital processes spilled over 

to other companies and the operating difference and relevance of low CCC vs. high 

CCC company decreased. 

Second, the technology and the unexplained advantage from working capital 

efficiencies have absorbed the additional gain. Possibly through the cost of equity, 

which is connected to the market risk beta factor. The FF3F and FF5F loading factor 

MKT shows increasing beta values for high CCC portfolios (equal-weighted). Lower 

betas imply that the volatility of the low ccc portfolios is lower than the volatility of 

high CCC companies. This volatility is created by information shocks that need to be 

absorbed into the price (Malkiel and Fama 1970). The low CCC retail companies are 

either more agile (fast reaction for operations – optimization of products, a period of 

bad sales is mitigated by the speed) or can well manage to forecast WC needs, thus 

have less working capital at risk (also lower probability of discounts to sell of aging 

products, etc.) thus should have a lower probability of not fulfilling the earnings 

expectations and overall surprises to the market, hence lower cost of equity is being 

expected. 

It may be actually a combination of both – declining relevance of decrease in 

CCC (vs. decades ago – law of diminishing returns), and additional absorption of alpha 
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through loading factors – probably market risk (volatility). Nonetheless, in order to 

draw a conclusion, more research has to be conducted.  

On the other hand, the portfolio test also showed that CCC strategies may 

generate an investing edge in the form of alpha for value-weighted CCC portfolios, 

that emphasize on large companies, predominantly trough long-short strategy. 

However, robustness is not sufficient. 
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7 Conclusion 

The goal of the thesis has been to explain working capital management in the 

retail industry and its implication to corporate performance. The thesis also explored 

working capital strategies management pursues to increase its company values. 

Moreover, we look into the performance of the portfolios based on different cash 

conversion profiles. Overall, the thesis provides an understanding of working capital 

in the retail industry through a cash conversion cycle that observes the main items of 

retailer’s working capital – inventories, receivables from customers, and payables to 

suppliers. 

The thesis provides a reader with some stylized facts about the industry. First, 

the retail industry has become faster in terms of working capital turnover, over the last 

decade. The average cash conversion cycle that retail firms experience has been 

decreasing steadily, indicating an improvement in operational efficiencies. Moreover, 

the decrease in CCC is stronger for companies with low CCC (industry median 

decreased -10% compared to 25th percentile -30% and 75th percentile -1% decrease). 

On the other hand, retail companies with high CCC show little change in working 

capital. The second evidence about the industry is its rentability. We report a mediocre 

profitability of the retail sector, which stems from the little existence of barriers to entry 

into the industry (Koller et al., 2015). Nevertheless, the retail companies are valued at 

on average 1.5 premium to its asset implying the existence of business differentiation. 

Further, our findings contribute to the literature by confirming the existence of 

the relationship between working capital and corporate profitability in the retail 

industry. We have found a significant negative linear relationship between working 

capital and corporate performance in the retail industry. These findings are in contrast 

to general multi-industry findings of Baños-Caballero et al. (2014) or Aktas et al. 

(2015), who found a concave parabolic relationship. Therefore, we conclude, that for 

the retail industry in general, there is no evidence of an optimum level of working 

capital. Our results imply that in current business framework, managers of retail 

companies should rather aim to decrease their cash conversion cycles as the retail 

industry is very competitive and low cash conversion cycles may provide an 

operational advantage in form of operational agility and flexibility. Moreover, in line 

with Baños-Caballero et al. (2014), we found that our findings hold even in a period of 
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possible financial distress. Hence, retail companies in suboptimal financial conditions 

may increase their performance by decreasing the cash conversion cycle. 

Another contribution of our thesis is the explanation of CCC strategies in 

apparel retail. Our thesis is, to our knowledge, the first paper who explains the impact 

of working capital on corporations for apparel retail companies. We have found and 

evidence that most apparel companies should focus on decreasing their working capital 

levels. However, companies that operate with very long cash conversion cycles (180 + 

days) are better of keeping CCC high, as the investments into working capital earn 

higher profitability than are the opportunity costs for this allocated capital. This is an 

interesting result – showing that different results may occur even within one industry. 

Therefore, we would like to encourage future WCM research to be more narrowly 

focused. 

Lastly, our thesis has not found enough evidence to support Wang’s (2019) 

results, that portfolios created based on cash conversion cycle strategies overperform 

in terms of alpha, at least in the retail industry. We think that the market has already 

absorbed the information about the advantages of retail companies with low CCC, and 

thus alpha is not prevailing. Therefore, it seems that investors are aware of the 

implications working capital management has on retail companies. 

Nevertheless, our results show sings of the alpha persistence in value-weighted 

portfolios, predominantly in a long-short portfolio – which buys low CCC and short 

sell high CCC companies. Our results indicate 0.66 – 0.70% monthly alpha for this 

portfolio – similar to Wang (2019). However, we lack sufficient robustness to draw 

conclusions but since the economic impact of the long-short portfolio is large, we 

would like to encourage other researchers to conduct more research about alpha-

generating investing strategies based on working capital management. This area of 

research seems to be understudied and may provide fruitful discoveries. 
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Appendix 

Appendix A: Distribution of fiscal years 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

9% 7% 7% 2% 1% 4% 2% 3% 3% 1% 1% 60% 

Note: Table shows a distribution of calendar ends of fiscal years for retail companies. 

 

Appendix B: Descriptive statistics for apparel retail firms (2010 – 2019) 

  Mean Std. Dev. Min. 25% Median 75% Max. 

Q 1.742 1.397 0.320 0.753 1.232 2.268 5.991 

Size 6.355 2.029 2.134 4.603 6.295 8.041 11.004 

Growth 0.067 0.173 -0.306 -0.039 0.043 0.130 0.762 

DIO 182.213 76.564 18.811 122.903 173.873 232.771 355.416 

DSO 42.523 28.679 0.510 23.711 36.768 52.331 145.457 

DPO 87.723 58.113 5.320 43.767 70.794 116.983 245.641 

CCC 136.427 79.410 -62.581 84.891 124.283 180.030 396.277 

ROA 0.091 0.120 -0.306 0.037 0.08755 0.155 0.368 

LEV 0.173 0.145 0.000 0.039 0.15971 0.265 0.718 
Note: The number of observations is 586. Q = (MVE + MVD / TA); Size = log(Sales); Growth = (Salest − Salest−1) 

/ Salest−1); DIO = 365*(INV / COGS); DSO=365*(AR / Sales); DPO = 365*(AP / COGS); CCC = DIO + DPO + 

DSO; ROA = (EBIT / TA), LEV = (Total Debt / TA). Balance sheet items utilize midpoints. 

 

Appendix C: Multicolinearity in independent variables - VIF 

  CCC CCC2 Size Growth ROA Leverage 

VIF (ccc2 inc.) 3.00 2.88 1.27 1.03 1.17 1.05 

VIF (ccc2 exc.) 1.13 n.a. 1.27 1.03 1.17 1.05 

Note: VIF = Variance inflation factor. 
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Appendix D: Relationship between CCC and corporate performance (Altman) 

 Model 1*** P-value Model 2*** P-value 

CCC -0.00073*** 0.003 -0.00119*** 0.016 

CCC*FDD 0.00048*** 0.073 0.00090*** 0.058 

CCC2   0.000001***     0.315 

CCC2*FDD   -0.000001***     0.294 

Size -0.14929*** 0.000 -0.14920*** 0.000 

Growth 0.23121*** 0.000 0.22955100*** 0.000 

ROA 2.63788*** 0.000 2.62923*** 0.000 

Leverage 0.44336*** 0.000 0.44052*** 0.000 

FDD -0.18991*** 0.000 -0.20453*** 0.000 

R2 0.303***  0.304***  

R2-adjusted 0.190***  0.190***  

F-statistic 102.4*** 0.000 80.3*** 0.000 

Note: Fixed effect estimation (two-way) with robust errors (Driscoll and Kraay). Dependent variable is log(Q) = 

logarithm of Tobin’s Q. The number of observations is 4,010. ***, **, * indicate significance at 1%, 5%, 10% level 

respectively. p-values are associated with the null hypothesis that the coefficient equals zero. Variables: CCC = 

cash conversion cycle, CCC2 = quadratic term of CCC, Size = size of the company, Growth = opportunit to growth, 

ROA = return on assets, Leverage = financial leverage. FDD = dummy variable (equals 1 if Altman’s Z-score < 3). 
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Appendix E:  Shapiro-Wilk, Breusch-Pagan, Breusch-Gofrey tests 

Normality:   CCC1 CCC2 CCC3 CCC4 CCC5 Wang 

F3FF ew 0.179 0.787 0.595 0.967 0.284 0.994 

 vw 0.847 0.538 0.726 0.065 0.237 0.356 

F5FF ew 0.190 0.655 0.735 0.925 0.167 0.980 

 vw 0.979 0.662 0.614 0.135 0.443 0.317 

Homoskedasticity   CCC1 CCC2 CCC3 CCC4 CCC5 Wang 

F3FF ew 0.128 0.393 0.717 0.477 0.473 0.129 

 vw 0.233 0.988 0.782 0.280 0.922 0.243 

F5FF ew 0.117 0.189 0.684 0.869 0.429 0.142 

 vw 0.207 0.093 0.229 0.204 0.611 0.272 

Autocorrelation:   CCC1 CCC2 CCC3 CCC4 CCC5 Wang 

F3FF ew 0.608 0.152 0.536 0.411 0.039 0.113 

 vw 0.310 0.498 0.259 0.088 0.462 0.987 

F5FF ew 0.617 0.220 0.902 0.651 0.056 0.142 

 vw 0.407 0.737 0.613 0.452 0.249 0.083 

Note: Table presents p-value for normality (Shapiro-Wilk) test, homoskedasticity (Breusch-Pagan) test, 

Autocorrelation (Breusch-Godfrey, up to 3 lags) test. Tested under the null hypothesis of no normality, no 

heteroskedasticity, no serial correlation, respectively. 
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Appendix F:  Fama French 5-factor and 3-factor models based on CCC 

FF5F EW     VW     

 CCC1 CCC2 CCC3 CCC4 CCC5 CCC1 CCC2 CCC3 CCC4 CCC5 

Alpha 0.233   -0.055     -0.121     -0.036     -0.037     0.270     0.707   0.113     -0.041     -0.425     

 (0.360)   (0.818)    (0.586)    (0.883)    (0.900)    (0.309)    (0.020)    (0.638)    (0.872)    (0.219)    

MKT 0.768 0.851 0.892 0.994 0.931 0.815 1.016 0.885 0.750 1.011 

 (0.000)    (0.000)    (0.000)    (0.000)    (0.000)    (0.000)    (0.000)    (0.000)    (0.000)    (0.000)    

SMB 0.670 0.473  0.533 0.793 0.861 0.171     -0.142     -0.275     -0.480  0.245     

 (0.001)    (0.010)    (0.002)    (0.000)    (0.000)    (0.392)    (0.531)    (0.131)    (0.013)    (0.347)    

HML -0.026     -0.016     -0.196     -0.080     0.354     -0.633  -0.226     -0.431  -0.608  0.042     

 (0.897)    (0.932)    (0.269)    (0.683)    (0.130)    (0.003)    (0.345)    (0.026)    (0.003)    (0.878)    

RMW -0.047     0.170     0.293     0.517     0.601     0.439     0.556     0.018     0.736   0.503     

 (0.874)    (0.543)    (0.256)    (0.074)    (0.078)    (0.155)    (0.113)    (0.948)    (0.013)    (0.210)    

CMA 0.029     0.311     0.556   0.697   0.357     0.439     -0.769   0.747  1.337 0.523     

 (0.922)    (0.269)    (0.034)    (0.017)    (0.297)    (0.158)    (0.030)    (0.009)    (0.000)    (0.196)    

R2 0.608     0.652     0.695     0.696     0.609     0.570     0.650     0.666     0.569     0.542     

FF3F EW     VW     

 CCC1 CCC2 CCC3 CCC4 CCC5 CCC1 CCC2 CCC3 CCC4 CCC5 

Alpha 0.246     0.048     0.051     0.226     0.209     0.455     0.760  0.201     0.319     -0.209     

 (0.297)    (0.829)    (0.811)    (0.345)    (0.452)    (0.070)    (0.009)    (0.378)    (0.220)    (0.518)    

MKT 0.765 0.814 0.830 0.901 0.848 0.748 1.007 0.845 0.612 0.933 

 (0.000)    (0.000)    (0.000)    (0.000)    (0.000)    (0.000)    (0.000)    (0.000)    (0.000)    (0.000)    

SMB 0.648 0.382   0.389  0.582  0.638  0.005     -0.282     -0.342   -0.756 0.041     

 (0.000)    (0.021)    (0.013)    (0.001)    (0.002)    (0.979)    (0.179)    (0.042)    (0.000)    (0.862)    

HML 0.059     0.094     -0.023     0.101     0.380   -0.584 -0.718 -0.168     -0.356  0.110     

 (0.658)    (0.459)    (0.847)    (0.456)    (0.016)    (0.000)    (0.000)    (0.194)    (0.016)    (0.549)    

R2 0.605     0.645     0.675     0.665     0.588     0.553     0.631     0.647     0.466     0.527     

Note: Table show monthly coefficients from Fama French 3-factor model (F3FF) and Fama French 5-factor model 

(FF5F) for 5 porfolios. Alpha = intercept, MKT = market factor (the beta), SMB = size factor, HML = value factor, 

RMW = robustness of profitability, CMA = investment factor. Portfolio - each month, companies are sorted based 

on sub-industry adjusted CCC from 2 quarters ago into quartiles, each quartile represents a portfolio (1st quartile = 

CCC1 contains companies with the lowest adjusted CCC, etc). VW = value-weighted, EW = equal-weighted. The 

time period is 120 months from 2010 – 2019. 


