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ABSTRACT

This study examines the influence of working capital management components on the profitabil-

ity of South African firms listed on the Johannesburg Stock Exchange (JSE). The study uses se-

condary data from annual financial statements obtained from both ShareData Online and

Nasdaq for 156 organisations across 14 different sectors from 2011 to 2017. The Analysis of

Variance (ANOVA) method was used to determine if any relationship exists between the profit-

ability variable and the independent variables in the study. Furthermore, descriptive statistics

and correlation matrices were used to determine if there is a negative relationship between prof-

itability and various components of working capital. The current ratios for the organisation's

tests was all found to be in the healthy range of 1 to 2, with trends being visible across certain

industries. Oil and Gas have shown to have the lowest current ratio while Capital Goods have

shown to have the highest current ratio. This may be related to the fact that organisations in the

capital goods industry tend to keep very little (if any) stock on hand, due to the high value there-

of thus maintaining a very favourable current ratio. Oil and Gas companies on the other side

need first to find the natural resources to produce and sell their related products, thus tying up

larger amounts of capital in work-in-progress and stock. A negative relationship is evident be-

tween the time a firm incurs costs for the purchase of products and/or services and the ultimate

recovery of cash receipts from sales to customers (cash conversion cycle) and profitability. A

significant negative relationship was visible between days sales outstanding (DSO) and profita-

bility, across all of the industries reviewed.  Though, trends per industry were not visible with

regards to days inventory outstanding (DIO) and days payables outstanding (DPO). The cash

conversion cycle (CCC) may differ from sector to sector but sound working capital principles can

be applied across all sectors and management can add shareholder value by efficiently manag-

ing working capital.

Keywords: JSE, capital management, bottom line, South Africa
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CHAPTER 1: NATURE AND SCOPE OF THE STUDY

1.1 Introduction
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1.2 Problem statement

Deloof (2003:573-587) and Biger et al. (2010:10) state that the longer the cash

conversion cycle is, the more profitable the organisation become given that it leads to

increased revenue, largely as a result of generous credit terms that allow customers

access to products and services before paying for them, as well as reducing the risk of

stock shortages, which essentially reduces the risk of interruptions in daily operating

activities. It is however not inconceivable that corporate profitability may decrease as

cash conversion cycle elongates, particularly if the costs of higher investment in working

capital rise faster than the benefits of holding more inventory and/or granting more trade

credit to customers.

Although numerous studies have been carried out on working capital management by

various researchers such as Lazaridis and Tryfonidis (2006:26-35), Demirgunes and

Samiloglu (2008:44-50), and Biger et al. (2010:10), it is noteworthy that there is still

ambivalence regarding the exact variables and in which amount, that represent the ideal

working capital management solution. This study will investigate the following working

capital management variables: (1) cash conversion cycle (CCC), (2) days sales in

inventory (DIO), (3) days sales in receivables (DSO), (4) days payable outstanding

(DPO), (5) current ratio (CR) and (6) capital structure. Previous studies provide no

clear-cut direction of the relationship between any of the variables above an organisa-

tion’s profitability.

While a considerable amount of research on working capital management has been

undertaken by some researchers (for example, Lazaridis and Tryfonidis, 2006;

Demirgunes and Samiloglu, 2008 and Mathuva, 2010), their studies are primarily on

companies in geographic jurisdictions other than South Africa. Much of the currently

available empirical literature on working capital management is focused on its impact on
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organisations in developed countries/regions such as the United States of America

(U.S.) and Europe.

This dissertation focuses on South African organisations where only limited research

has been conducted. Similarly, there is very little proof available about the effect of an

organisation’s capital structure on the profitability of listed entities in South Africa. This

study attempts to bridge this gap by examining the effect of capital structure on profita-

bility of quoted organisations in South Africa.

1.3 Objectives of the study

1.3.1 Primary objective

The primary objective of this dissertation is to examine if working capital management

components, namely: cash conversion cycle (CCC), days sales outstanding (DSO),

days inventory outstanding (DIO), days payables outstanding (DPO) and current ratio

impact on the profitability of South African listed organisations.

1.3.2 Secondary objectives

The secondary objectives are:

i.) To determine if the impact between working capital components and the profita-

bility of companies differ among sectors and

ii.) To determine if the cash conversion cycle is different across various industries.

The underlying reason for this investigation of the impact in different sectors is that

relative to the rest of the companies in the other sectors, companies in the industrial

sector (which comprise manufacturing and production led organisations) have

significantly higher levels of current assets (which form part of working capital) on their

respective balance sheets. Thus, the objective is to examine if there is a difference in
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the direction and extent of the impact on profitability if working capital levels change

from significantly high levels to relatively low levels.

1.4 Research questions

The key questions to be investigated in this study are as follows:

i.) Does efficient working capital management impact on the profitability of South

African organisations listed on the JSE? Where working capital management

efficiency will be defined as the CCC. The cash conversion cycle will then be

split up into its various components, which are DPO, DIO and DSO to deter-

mine which of these have the most significant effect on profitability.

ii.) If the effect is statistically significant, what is the direction of the impact of

each variable; i.e. is it a negative or a positive relationship?

iii.) Does liquidity affect the profitability of companies within the industrial sector

and the rest of the sectors?

1.5 Research methodology

The study conducted has both quantitative and qualitative elements. Quantitative in the

regard that statistics and numbers are attached to the analysis and qualitative whereby

the study attempts to look for themes and/or trends in the data as to why it behaves in a

certain manner. The research methodology followed in this study comprises two phas-

es:
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1.5.1. Literature/Theoretical study

Consists of a literature review of earlier work undertaken on working capital manage-

ment and how it has affected the profitability of organisations in other geographic juris-

dictions.

1.5.2. Empirical study

The data used in the study is solely accounting based data in the form of organisational

annual financial statements which were obtained using registering with online service

providers, ShareData Online and Nasdaq.

The data collected is then analysed using the following methods:

I.) Descriptive statistical analysis wherein a description of features of the data in

the study such as mean and standard deviation of each variable is presented.

Also, it shows the minimum and maximum values of each respective variable

which essentially indicates how wide-ranging each respective variable can

be;

II.) Correlation matrix, which measures the degree of association between all the

variables under consideration. In essence, the matrix explores whether or not

the relationship between the variables is positive or negative, in addition to

determining the degree of the association between variables under considera-

tion; and

III.) Analysis of variance (ANOVA) will be used as an analysis tool to determine if

there is a causal relationship between the profitability variable and the inde-

pendent variables (CCC, DSO, DIO and DPO) in the study.
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ANOVA is a collection of statistical models used to analyse the differences

among group means and their associated procedures (such as "variation"

among and between groups). In its simplest form, ANOVA provides a statisti-

cal test of whether or not the means of several groups are equal, and there-

fore generalises the t-test to more than two groups. ANOVAs are useful for

comparing (testing) three or more means (groups or variables) for statistical

significance. It is conceptually similar to multiple two-sample t-tests, but is

more conservative and is therefore suited to a wide range of practical prob-

lems.

ANOVA is considered to be a special case of linear regression (Montgomery,

2001:34-38) which in turn is a special case of the general linear model (How-

ell, 2002). All consider the observations to be the sum of a model (fit) and a

residual (error) to be minimised.

ANOVA is used to investigate the impact of working capital management on

the bottom line of organisations.  This statistical technique for estimating

changes in a dependent variable (such as profitability) which is in a linear re-

lationship with one or more independent variables (DPO, DIO, DSO and

CCC).1

1.6 Outline of the study

Chapter 1 introduces the subject of working capital management and describes how

this study intends to analyse the impact it can have on the profitability of an organisa-

tion.

Chapter 2 presents a literature review on earlier work undertaken on working capital

management and how it affects the profitability of organisations in other geographic ju-

risdictions. The study will address the literature gap that the researcher found during the

literature review.
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Chapter 3 presents and discusses the results of the empirical study to determine if

there is a relationship between efficient working capital management and profitability

based on the analysis performed.

Chapter 4 presents the conclusion reached after the analysis has been performed and

makes recommendations for future research.

In the following chapter a literature review of research conducted by others from various

fields is reviewed to determine what trends have been identified from past research, po-

tential pitfalls encountered and how this may impact the study in a South African context

for organisations listed locally on the Johannesburg Stock Exchange (JSE).
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CHAPTER 2: LITERATURE REVIEW

2.1 Introduction

2.2 Definition of key terms and concepts
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Figure 2.1
Working Capital Cycle

Source: Improving Working Capital Management (Watson & Head, 2010:2)
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2.3 Existing and relevant literature
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2.4 Summary
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CHAPTER 3: EMPIRICAL STUDY

3.1 Introduction

This chapter describes the methodology that will be followed to address the research

questions formulated in section 1.4. The data and data source will be set out in section

3.2 while the variables extracted from the data are explained in section 3.3 to under-

stand why they were specifically selected.

The methods of analysis to which the data will be subjected are described in section

3.4.  To ensure the data is of the correct quality to be useful; it will also be subjected to

diagnostic tests which are explained in section 3.5. A summary closes off chapter 3 in

section 3.6.

3.2 Data and data source

The data used in the study is solely accounting based data mainly contained in the or-

ganisation’s financial statements. The financial statements are obtained from both

ShareData Online and Nasdaq. The following ratios were then calculated:

(1) Days sales in inventory,

(2) Days sales of receivables,

(3) Days payables outstanding, and

(4) Current ratio.

The other variables such as cash conversion cycle and dummy variables were also

calculated from the extracted data.

Consistent with Lazaridis and Tryfonidis (2006:26-35) and Mathuva (2010:1-11) who

collected financial data of organisations listed on respective stock exchanges, this dis-

sertation collects data exclusively on JSE listed organisations. The reason for the cho-

sen market is primarily due to availability and reliability of the financial statements in that
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they are subject to mandatory audit by recognised audit organisations.  Furthermore,

organisations listed on the stock exchange present true operational results in compari-

son with unlisted companies (Lazaridis and Tryfonidis, 2006).

Organisations from 14 different sectors of the JSE were selected, data from the periods

2011-2017 were used which totals 156 organisations. Under these 156 organisations,

there are 624 organisation year observations for the six-year period starting in January

2011 to December 2017. This period was selected because of the convenience of ob-

taining the sample data.

3.3 Variables and how they are measured

As mentioned previously, the explanatory variables to be used as key performance indi-

cators of effective working capital management are:

(1) Cash Conversion Cycle (CCC),

(2) Days Sales Outstanding (DSO),

(3) Days Inventory Outstanding (DIO),

(4) Days Payables Outstanding (DPO), and the

(5) Current ratio (CR).

While this dissertation explores the impact of the five variables above on profitability, it

should be noted that the above mentioned selected variables are not exhaustive as

there are some other liquidity and capital structure measures that may impact profitabil-

ity. The choices of variables selected are based on the following factors:

i.) Alternative theories related to effective working capital management are

enticing and deserve further exploration (For example, one theory stating that a

longer cash conversion cycle increases organisation profitability because it

leads to higher revenue, and the opposing theory stating that corporate

profitability decreases as cash conversion cycle elongates, particularly if the
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costs of higher investment in working capital rise faster than the benefits of

holding more inventory and/or granting more trade credit to customers) and

ii.) Similar working capital management variables were used in previous studies

conducted in other geographic jurisdictions such as Greece, Belgium, U.S.,

Kenya, and Turkey.

Table 3.1:  Variables used in the study

Cash Conversion Cycle
The cash conversion cycle is used as a measure to measure profitability. It measures

the period between when an organisation spends money on goods and services to ulti-

mately resell a product to a customer and the ultimate recovery of monies owed from

customers (Laughlin and Richards, 1980:32-38). It is measured as follows:

CCC = DSR + DSI – DPO (1)

The three components of the cycle are explained below.

● Days Sales of Receivables

Days’ sales in receivables measure the number of days customers take from

date of purchase to repay monies owed to the organisation. Fried et al.

(2003:124) state those days’ sales in receivables measure the effectiveness of
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the organisation's credit policy. It indicates the level of investment of working

capital needed in receivables to maintain the organisation’s targeted revenue

levels and is measured as follows:

DSO= (Trade Receivables / Sales) * 365 (2)

● Days Inventory Outstanding

Days’ sales inventory measure the number of days between when inventory is

ready to be sold to customers and when they are actually sold. This is indicative

of how long inventory sits in the warehouse or on the shelves (Fried et al.,

2003:124) and is measured as follows:

DIO = (Inventory / Cost of Goods Sold) * 365 (3)

● Days Payables Outstanding

Days payables outstanding measures the number of days an organisation takes

to pay its suppliers. It also gives an important indication of how operating

activities are financed, i.e. by cash received from customers or current

liabilities. The ratio is measured as follows:

DPO = (Accounts Payable / Purchases) * 365 (4)

Where purchases are computed as cost of goods sold plus the change in

Inventories.
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Current ratio

The current ratio is the best-known and most widely used ratio that measures short-term

liquidity. In essence, it ascertains the ability of the organisation to meet its short-term

obligations. While it might be good for an organisation to have a high current ratio as it

indicates liquidity, it can also indicate inefficient use of cash, cash equivalents and other

short-term assets. This ratio is measured as follows:

Current Ratio = Current Assets / Current Liabilities (5)

Operating profit margin

Operating profit margin expresses how much of all the revenue generated is profit, i.e.

how much of the money generated has fallen through as profit for shareholders/owners.

This ratio is measured as follows:

Operating profit margin = Profit before tax x 100 / sales (6)

Variables predicted directions
Table 3.2 below summarises the theoretically predicted signs that each of the explana-

tory variables are expected to have on firm profitability. It shows that the relationship of

each explanatory variable with profitability could either be positive or negative.

Table 3.2:  Variables’ predicted signs
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3.4 Methods of Analysis

To analyse the impact of working capital management on profitability, the study uses

the following methods:

3.4.1 Descriptive Statistics

Table 3.3: Descriptive Statistics
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The current ratio is showing a negative trend as the maximum tends to increase from

5.09 in 2013 to 14.29 in 2016. Organisations under the study receive payment on sales

after 59.85 days on average in 2013, escalating to 118.55 days in 2015 after which re-

ducing to 85.77 days in 2016. The descriptive statistics show that it took about 127.11

days on average in 2013 to sell inventory, 114.41 in 2014, 105.83 in 2015, and finally,

118.39 in 2016. Organisations, in turn, took 135.58 days on average in 2013 to pay their

suppliers, increasing to 161.05 days in 2014, 198.93 days in 2015, and then decreasing

in 2016 to 131.55 days.

From the above, it is evident that organisations under the study CCCs were under more

pressure from 2013 to 2015, while showing an improvement in 2016. This may be indic-

ative of a general worsening of economic conditions during this period as the trend is

present across all sectors in the study.

A traditional measure of liquidity (current ratio) shows that on average South African or-

ganisations keep current assets at 2.1 times current liabilities. The highest current ratio

for a company in a particular year is 14.29 (2016) with the lowest at zero (in 2016 as

well).

3.4.2 Industry specific trends

Below an Industry legend is visible which uses colour as a distinguishing factor to easily

understand figures 3.1 to 3.4 that follow.
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Figure 3.1
Current ratio across all Industries

From figure 3.1 it is evident that the majority of industries’ current ratio is in the 1-2

range, which indicates the organisations are well-positioned to cover their current or

short-term liabilities. Oil and Gas have the lowest current ratio (0.56) while Capital

Goods have the highest current ratio (3.55). This may be related to the fact that organi-

sations in the capital goods industry tend to keep very little (if any) stock on hand, due

to the high value thereof thus maintaining a very favourable current ratio. Oil and Gas

companies on the other side need first to find the natural resources to produce and sell

their related products, thus tying up larger amounts of capital in work-in-progress and

stock.
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Figure 3.2
DSO across all Industries

From figure 3.2 we can see that the majority of industries’ DSO are in the 40-60 range,

which may indicate that organisations from all industries are experiencing the same kind

of collection issues and extend credit for around the same period (willing or unwillingly).

The two exceptions visible in the above are Pharmaceuticals & Biotechnology (157

days) and Beverages (268 days).

A study performed by Ernst & Young in 2015 (Cash on Prescription, 2015:7) stated that

increased sales on generic pharmaceuticals might account for the longer days sales

outstanding, as these types of medicines have longer payment terms. This trend of

higher DSO is visible across the pharmaceutical sector.
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Figure 3.3
DPO across all Industries

From figure 3.3 we can see that the data for DPO is more scattered. Half of the indus-

tries tested DPO is in the range of 50-100 days. 25 % of the industries are in the 100-

200 days range, and the remainder is more than 200 days. This may be more of an

indication of the tougher economic conditions than efficient working capital

management. When cash resources are low, the most urgent payments are made first

like salaries and wages while other accounts are left to be paid at a later stage when

there is another influx of cash (Deloof, 2003:573-587).
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Figure 3.4
DIO across all Industries

From figure 3.4 we can see that the data for DIO is also more scattered. Some 58% of

the industries tested DIO is below 100 days, with the remainder being more than 100

days. Exceptions are Beverages with 540 days.

3.4.2 Correlation matrix

The correlation matrix is used to measure the degree of association between the differ-

ent variables under consideration. In this analysis, the relationship between the various

components of working capital management and profitability will be assessed, and

Spearman’s rank correlation analysis will be used for this purpose.

Table 4 below represents the results of this analysis.
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Table 3.4: Correlation Matrix – Coefficients
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3.4.3 Analysis of variance

A one-way analysis of variance (ANOVA) was conducted to compare the effect of work-

ing capital management components, namely: days inventory outstanding, days sales

outstanding, days payables outstanding and current ratio impact on the profitability of

South African listed firms.

3.4.3.1 Days inventory outstanding

The analysis showed the effect of DIO on profitability was insignificant for all of the

years tested.

Table 3.5: ANOVA for DIO
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3.4.3.2 Days sales outstanding

The analysis showed the effect of DSO on profitability was insignificant for all of the

years tested, except 2013. Post hoc comparisons using the Tukey HSD test indicated

that the mean score for the DSO in 2013 (M = 60, SD = 38) was significantly different

than the DSO in 2014 (M = 109, SD = 177). This may be indicative that a lower DSO

can contribute towards higher profitability.

Table 3.6: ANOVA for DSO

5.4.3 Days payables outstanding

The analysis showed the effect of DPO on profitability was insignificant for all of the

years tested.

Table 3.7: ANOVA for DPO
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5.4.4 Current Ratio

The analysis showed the effect of the current ratio on profitability was insignificant for all

of the years tested.

Table 3.8: ANOVA for the current ratio

3.5 Diagnostic tests

3.5.1 Test for homogeneity
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Table 3.9: Brown and Forsythe Test (Modified Levene Test) on equality of variances
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4.5.2 Test for Multicollinearity

Table 3.10: Variance Inflation Factor

3.6 Summary

Table 3.11 illustrates the distribution of the sample selected across the various indus-

tries. The industry classification is ascribed according to ShareData Online.
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Table 3.11: Industry Wise Sample Distribution for the Years 2011 – 2017
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CHAPTER 4: CONCLUSIONS AND RECOMMENDA-
TIONS

4.1 Introduction

A literature review of working capital management was performed in Chapter 2 after

which the data collected for analysis in a South African context was analysed in Chapter

3. Any similarities between past and present research can now be assessed to deter-

mine if efficient working capital management can impact the bottom line of organisa-

tions.

4.2 Achievement of the objectives of the study

4.2.1 Primary Objective

The primary objective was to determine if working capital management components,

namely: cash conversion cycle (CCC), days sales outstanding (DSO), days inventory

outstanding (DIO), days payables outstanding (DPO) and current ratio impact on the

profitability of South African listed organisations.
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4.2.2 Secondary Objectives

The secondary objectives were:

i.) To determine if the impact between working capital components and the pro-

fitability of companies differ among sectors

ii.) To determine if the cash conversion cycle is different across different indus-

tries.
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4.3 Conclusions

4.3.1 Current Ratio

• Theory suggests that a traditional measure of liquidity (current ratio) shows that

on average South African organisations keep current assets at 2.1 times current

liabilities. The descriptive statistics gathered supports this claim. The majority of
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industries’ current ratio is in the 1-2 range, which indicates the organisations are

well-positioned to cover their current or short-term liabilities. There are clear dif-

ferences between industries, i.e. Oil and Gas have shown to have the lowest cur-

rent ratio while Capital Goods have the highest current ratio. This may be related

to the fact that organisations in the capital goods industry tend to keep very little

(if any) stock on hand, due to the high value thereof thus maintaining a very

favourable current ratio. Oil and Gas companies on the other side need first to

find the natural resources to produce and sell their related products, thus tying up

larger amounts of capital in work-in-progress and stock.

4.3.2 Days Sales Outstanding

• Descriptive statistics have highlighted the majority of industries’ DSO is in the 40-

60 range, which may indicate that organisations from all industries are experienc-

ing the same kind of collection issues and extend credit for around the same

period.

• The correlation results also indicate a negative relationship between DSO and

OPM. This demonstrates that the longer a company takes to collect on its out-

standing accounts from customers, the less profitable the company is.

• The ANOVA performed has also indicated the effect of DSO on profitability was

significant for one of the years tested, which may be indicative that a lower DSO

can contribute towards higher profitability. This is in line with the findings present

from the correlation matrix.
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4.3.3 Days Inventory Outstanding

• Correlation analysis has shown a significant negative relationship between DIO

and OPM. This means that if the number of days stock is held before it is sold in-

creases, it will decrease the profitability of the company. This finding is consistent

with the research of Deloof (2003:573-587) and Raheman and Nasr (2007:279-

300).

4.3.4 Days Payables Outstanding

• Furthermore, a significant negative relationship was evident between AP (Ac-

counts Payables) and OPM. A reasonable explanation according to Deloof

(2003:573-587) “is that organisations wait too long to pay their suppliers. Early

payment to suppliers might increase the profitability of the company due to large

discounts for punctual payments”.

4.3.5 General

• Descriptive statistics has shown that the DIO and DPO are not closely related

across all industries, with Capital goods and Beverages proving to be the outliers

in both cases. No clear reasons are immediately visible from the data obtained

and may be an insightful subject for future research.

• It was also evident that organisations under the study of CCCs were under more

pressure from 2013 to 2015, while showing an improvement in 2016. This may

be indicative of a general worsening of economic conditions during this period as

the trend is present across all sectors in the study.

Management of an organisation can thus create value for the shareholders by reducing:
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Table 4.1: Directional impacts of the variables on profitability

While acknowledging that working capital management components may be

manipulated by organisations in boosting sales/earnings through, for example,

extending more credit terms to boost sales, the primary focus of this paper is not to

examine how working capital management components are vulnerable to manipulation

by firms in boosting sales/earnings but to examine the relationship between various

working capital management components and profitability of organisations.
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4.4 Recommendations for future research

Future research should investigate how various working capital management compo-

nents are manipulated by organisations at financial year end as to improve the balance

sheet and subsequently the ratios that lending institutions and shareholders look at to

judge the performance of the organisation as well as the effectiveness of management.

Another possible area for future research may be focused on capital trends per industry

and what lessons learned from a specific industry can be applied to another.
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