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ABSTRACT

The current global economy uncertainties have led to the reduction in the accessibility
to trade credit facilities imposed on firms by banks and financial institutions. Critically,
firms are keen to look internally to working capital management as a key source of
finance. Among the main goal of this research is to evaluate the moderating role of the
working capital management on the relationship between key determinants of working
capital and firm performance. The population for this study covers manufacturing firms
listed on the main market of Bursa Malaysia Securities Berhad. This study covers
eleven sectors classification based on the criteria established by Malaysia Investment
Development Authority. All data is extracted from Bloomberg database. The
multivariate analysis of this study is carried out using Statistical Package for the Social
Sciences in order to test the hypotheses. The findings have shown that the relationship
between key determinants of working capital and firm performance are moderated by
working capital management and they form a contemporary working -capital
management model. Likewise, days sales outstanding and net liquid balance serves as
alternative measures of a firm efficiency and liquidity position. Also, it was found that
working capital requirements moderate all the relationships between the key
determinants of working capital and firm performance. Except for firm size, it was also
found that net liquid balance moderates the relationships between the key determinants
of working capital and firm performance. This study concludes that the interaction
effects of working capital management in listed manufacturing firms as modifying
either the strength or direction of relationships between predictors and criterion.
Therefore, it provides a comprehensive research framework for listed manufacturing
firms to gain competitive advantage in terms of operational analysis, resource
management and profitability.

Keywords: working capital management, working capital requirements, net liquid
balance



ABSTRAK

Ketidaktentuan ekonomi global semasa telah membawa kepada pengurangan dalam
akses kemudahan kredit berdagang yang dikenakan ke atas syarikat oleh bank-bank dan
institusi kewangan. Secara kritikal, syarikat berminat untuk mengkaji dari dalaman
kepada pengurusan modal kerja sebagai sumber utama kewangan. Di antara matlamat
utama kajian ini adalah untuk menilai pengaruh pengurusan modal kerja kepada
hubungan antara penentu utama modal kerja dan prestasi firma. Populasi bagi kajian ini
merangkumi syarikat pembuatan yang tersenarai di saham utama Bursa Malaysia
Securities Berhad. Kajian ini meliputi klasifikasi sebelas sektor berdasarkan kriteria
yang ditetapkan oleh Lembaga Pembangunan Pelaburan Malaysia. Kesemua data
diekstrak dari pangkalan data Bloomberg. Analisis multivariat untuk kajian ini
dijalankan dengan menggunakan SPSS untuk sains sosial untuk menguji hipotesis. Hasil
kajian telah menunjukkan bahawa hubungan antara penentu utama modal kerja dan
prestasi firma disederhanakan oleh pengurusan modal kerja dan mereka membentuk
satu model kerja pengurusan modal kontemporari. Begitu juga, jualan hari tertunggak
dan baki kecairan bersih berfungsi sebagai pengukuran alternatif kecekapan syarikat,
dan kedudukan mudah tunai. Juga, didapati bahawa keperluan modal kerja
menyederhanakan semua hubungan antara penentu utama modal kerja dan prestasi
syarikat. Kecuali saiz firma, ia juga didapati bahawa baki kecairan bersih
menyederhanakan hubungan antara penentu utama modal kerja dan prestasi firma.
Kajian ini menyimpulkan kesan interaksi pengurusan modal kerja di syarikat pembuatan
disenaraikan sebagai mengubah samada kekuatan atau arahan hubungan antara peramal
dan kriteria. Oleh itu, ia menyediakan rangka kerja penyelidikan yang komprehensif
bagi syarikat pembuatan tersenarai untuk mendapatkan kelebihan daya saing dari segi
analisis operasi, pengurusan sumber dan keuntungan.

Kata kunci: pengurusan modal kerja, keperluan modal kerja, baki kecairan bersih



ACKNOWLEDGEMENT

I am indebted to my thesis supervisor, Dr Ahmad Rizal Mazlan for his priceless
assistance and advice in the process and completion of this dissertation. Also, I am
thankful to my internal examiner Associate Professor Dr. Zahiruddin Ghazali for his
aspiring guidance, invaluably constructive criticisms and friendly advice during my

proposal defence and Viva oral examination.

In memory of two persons who passed away during my DBA journey, Messrs. Lee See
Lon @ Lee Bee Lon (1949-2015) and Dr.S.Shanmugam M.D. (1949-2016). For both of
them who were never meant for this world, it is unselfish to confess their souls suddenly
having a hard time leaving it. Of course, they say every atom in our bodies was once
part of a star. Maybe they are not leaving... maybe they are going home instead

(Adapted from Gattaca quotes, 1997).

I would like to thank all the academic and administrative staffs (past and present) of
UUMKL for their untiring and unreservedly patience and compassion with me during
my DBA journey (2012-2016). To all my classmates, especially Messrs. Dr. Ahmad
Fiaza Bin Abdul Shukor, Dr. Normala A/P S. Govindarajo, Dr. M. Saravananbavan and
my VUMBA classmate Ms. Sara Ooi Bee Soo, you guys have inspired me to complete
this DBA journey and will always be part of me. Lastly, special thanks to my family
members and siblings for their invaluable support and encouragement during this

fruitful journey!



Table of Contents

PermiSSION T0 USE. .. ...ttt i
ADSTIACT. . ..o I
E N ] 1 - | USSP PSRRTRORN ii
ACKNOWIBAGEMENT. ... bbb v
Chapter 1: Introduction
IS R 101 0o [0 Tod 1 o TS 1
1.2 Background OF the STUY ......cccoeiiiiiiiiiiiiisieiee et e 1
1.2.1 The evolution of working capital management (WCM) ........ccccovererenienenennnn 1
1.2.2 The contemporary understanding of WCM..........ccccoiiiiiiiin i 4
1.2.3 The importance OFf WCM.........oooiii e 7
1.2.4 WCM role in NON-CriSIS PEIIOQ........coviiiiiieie e 9
1.2.5 WCM influence on Malaysia manufacturing industry ............c.cccoeveveiieieenns 10
1.3 Problem StAtEMENT..........oiiieieie et 11
1.3.1 The ambiguity and piecemeal approach in previous WCM research................ 13
1.3.2 The drawbacks in the traditional ratios ...........cccocceviieiinieniiiiie e 16
1.3.3 The moderating role Of WCM ..........cooiiiiiiiic e 18
1.4 RESEAICH QUESTIONS .....oviieiiieiieie ettt 19



1.5 RESEArCh ODJECHIVES .....ocuiiiieeieie et 20

1.6 Scope and limitations of the StUAY ...........ccoiiiiiiii e 20
1.7 Definition of KEY tEIMS ......eoviiiiieece e 24
1.8 Organization of the theSiS.........ccoviiiiiic e 27
Chapter 2: Working Capital Management
7 A = - Tod (o | (01U g o OSSR 28
2.2 Concepts of Working Capital...........cccooeiiiiiiiiiiie e 28
2.2.1 Operating cycle approach ..........ccccoveiiiii i 28
2.2.2 Balance Sheet apProach ........cccvcveiiieiiiie it 29
2.2.3 Shulman and Cox (1985) ‘new’ paradigm approach to WCM..............ccceeueeee 33
2.3 Worldwide history in WCM reSEarch .........ccooueieieiiiineiiiiiieesiesiese e 37
2.4 Resgareh 1p2NEM .. UNniversiii. Ulara. Mmalaysia........... 40
Chapter 3: Literature Review
3L INEOTUCTION ..ot 44
3.2 Ambiguity and piecemeal approach ...........ccccoveeiieiiiie s 44
3.3 Adequacy of traditional ratiosS...........cccceevieiieiiiic e 46
3.4 Lack of study on the moderating role of WCM ..........cccooviiiiiiiiiii s 48
3.5 WCM influence on firm performance during non crisis period.............c.ccocevvenene 49

Vi



3.5.1 Working capital requirements and firm performance..........c...ccccceevvevvnveinnnne. 49

3.5.2 Accounts receivable and firm performance..........ccccccoevviveiiievecie e 51
3.5.3 Accounts payable and firm performance...........cccccooeviiieiiiein i 52
3.5.4 Inventories and firm performance .........cccccevveve i 54
3.6 The variables of key determinants of working capital .............c.cccceevviveiieieennnnn, 55

3.6.1 The relationship between the key determinants of

working capital and working capital requirements............ccooeveveneieneneneenn, 57

3.6.2 The relationship between the key determinants of

working capital and net liquid balance ... 62
3.7 Measurement variables in firm performance ..........cccocviriniiieie i 65
3.8 UNnderpinning thEOTY .........coveiiiiiiiicceese e 66
3.8.1 Fisher separation theorem (FST) ....ccccieiiieiieie e 66
3.8.2  Configurational theory (CT) ..ot e 70
3.9 Moderating effects OF WCM ... 72
3.10 Limitations Of exiSting reSEArCh ..........ccceevueiieiiiieiecse e 73
3.11 The need for fUrther reSEarch ... 75
312 SUMMATY .ottt b et ne e 76
Chapter 4: Methodology
A1 INTFOAUCTION ..ot 78
4.2 ReSearch framewWorkK. ... ..o 78
4.3 Hypotheses deVelOPMENTt..........ccoiiiiiiicie e 80



4.3.1 A contemporary WCM model ..........cooviiiiiiiiiiiec e 81
4.3.2 Alternative measurement of a firm efficiency position...........cccccccevevveveveenne. 82

4.3.3 The moderating effects of WCM on key determinants

of working capital and firm performance..........c.ccocviiiiiieiini e 85
4.3.4 Summary of the NYPOLNESES.........cooiiiiiiee s 87
O T (o] 1 T (TS o o SR 88
4.5 Operational defiNItiON .......ccccovviiiiii e 90
4.6  Measurement OF Variables ..........coooeiieiiiie i 95
A D - W ol [=Tod £ o] o PSR 97
4.8 SAMPIING.. .t 98
4.9 Data COIECtion ProCEAUIES .......cccueiviiieiteeie et este e e ste et e s ere et e beeaesneeneas 100
4.10 Technique of data analySiS .......cccveviiiiiicieeicii e 101
4.10.1 Preliminary @nalYSES.........couciriieiiiriiiriiii e 102
4.10.2 DeSCrIPLIVE STALISTICS ... .eveieieiieiieiesie st 106
4.10.3 HYPONESES TESTING ... .eviieiiieiieieie ettt 107
U0 0= PSP 110
Chapter 5: Findings And Discussion
T8 A 101 (0o 1 Tox 1 o o USRS 112
5.2 Preliminary analyses for data and variables quality...........ccccoovveiiniicniennnnnn. 112
5.2.1 NOIMAILY tEST .. ..iiiieiie et 113



5.2.2  LINEAIY TEST...ecuiiiiieie ettt sreenneenee e 120

5.2.3 HOMOSCEASHICITY TES.......eciuieieiiieiie e 122
5.2.4  COrTEIAtiON TESE ..o 122
5.2.5 MUItICOIINEArILY TEST .....eveeiicc e 123
5.2.6  AULOCOIEIALION ..ottt 125
5.3 DeSCHPLIVE SALISTICS......eivieieiieiieie ettt 126
5.4  Results of regression analysis ...........cccooiiiiiiiiiieiene e 133

5.4 .1 Using multiple regression (MR) to test hypothesis 3
UNEH NYPOTNESIS 7 ... 134

5.4.2 Using hierarchical multiple regression (HMR) to test

hypotheses 1, 2 and 8 throughl7 ... 136
5.5 The Major fINAINGS ....ccceivieieie et sre e sre e be e nneeeas 166
5.5.1 Restatement of research obJeCtIVES. ......c.cviieiieriiiiiiiiiiiiecc e 166
5.5.2 ODJECLIVE L. ..ot 166
5.5.3  ODJECLIVE 2.t 169
5.5.4  ODJECLIVE ... 174
5.5 SUMMAIY ..ottt n e e ne s 182
Chapter 6: Implication And Recommendation
G IO R ) oo [0 Tox 1 o] SRS PRPR 185
6.2  Theoretical IMPICALION ........coeeiiiiie e 185
6.3 Research impliCation ...........coovoiiiiiiie e 188



6.6 POLCY IMPICALION ....ocuiiiiiiecie e e 203

6.7 Recommendation for fUtUre StUAY ..........ccocoiiriiiiiiie e 204
6.7.1 The use of PLS-SEM teChNIQUE ........coveiiiiieieieeeeeee e 204
6.7.2 WCM influence on firm performance during crisis period...........c.ccoccoevruene. 207
6.7.3 Larger firms size acting as a source of trade credit............ccccovevviieiieieennn, 210
B.7.4  GDP ..o 211

] (= =] o0 SRR 212



Table

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

5.1

5.2

LIST OF TABLES

Effects of working capital requirements on firm performance................... 50
Effects of accounts receivable on firm performance.............................. 52

Effects of accounts payable on firm performance.......................ooooentl. 54

Effects of inventories on firm performance..................c.ocoviiiiiiiiinen.n. 55
Independent variables measurement used by previous researchers.............. 57
Relationship between WCR and the key determinants of WC......................... 58
Relationship between NLB and the key determinants of WC..................... 63
Example of working in a balance sheet.......................oo 69
HYPOthESES SUMMArY.......c.iiii e e, 87
Popular key determinants of WC R square results..............cccovviviiininne. 89
Measurement and operationalization of variables...........cccccoocviviiiviiiiiiiceenns 96
Rough guide to acCeptable ratio.............ooevriiiiiriiiiiiiiieieeeaeaa 97

Manufacturing sectors according to Malaysian Investment

Development Authority (MIDA)...... ..o, 99
Sample selection proCcedure............o.ooviiiiii i 101
The strength of correlation using rvalue........................o 105
Typology of specification variable.................ooeiiiiiiiiiiii, 109
The statistics of skewness and kurtosis values from research data............. 114
Transformation rule..........oveinii e 114



5.3

5.4

5.5

5.6

5.7

5.8

5.9

5.10

5.11

5.12

5.13

5.14

5.15

5.16

5.17

5.18

5.19

5.20

521

Skewness and kurtosis values of the research variables after

transformMation. ... ..o 115
Outliers and exXtreme value. ... ......ooovuiuiiieiiii e 119
Investigating outliers and extreme values...............cooooiiiiiiiiiiiinnn, 120
Values of COrrelation....... ..o 123

Multicollinearity test using tolerance and variance inflation

FACtOrS (VIF) .o e 124
Multicollinearity test using Pearson correlation................c.cooevvieinininn.n, 125
MOGEI SUMMATY. ...ttt e e, 126
Frequency distribution of the manufacturing sectors..................coeven... 127
Research sample size desCription.............ccoovuiiiiiiiiiiii e 128
DESCIIPLIVE MCASUICS ..t vent et ettetin s eeeae et et e e et e eaae e e eeeaeanns 129
Dependent & independent variables mean by sector (in %)..................... 130
WCM variables mean by Sector.............cooviiiiiiiiiiii i 130

Standard multiple regression test results assessing components

OF Wil M . 135
Examining the moderating value of significant WCR........................... 137
Examining the moderating value of significant NLB............................ 139
Coefficient results of WCR and firm performance............................... 141
Specification variable of CF*WCR identification......................ccovenee 144
Specification variable of LV¥*WCR identification.........................o.eeee 146
Specification variable of SG*W"CR identification.................cooiiiiiiinn 148

Xl



5.22

5.23

5.24

5.25

5.26

5.27

5.28

5.29

5.30

5.31

6.1

6.2

6.3

6.4

Specification variable of S*WCR identification......................ccovviene. 150
Specification variable of A*WCR identification.....................oevvininn. 152
Coefficient results of NLB and firm performance...............................e. 154
Specification variable of CF*NLB identification....................ccovinininne 157
Specification variable of LV*NLB identification........................oooeee. 159
Specification variable of SG*NLB identification......................cooveueenee. 161
Specification variable of S¥*NLB identification...................cooviviiieninnne 163
Specification variable of A*NLB identification....................................165
Research objectives, hypotheses and results..................ccooviiiiiiiii, 182
Interaction relationship and specification variable................................ 183
Funds management report extracted from Hexagon Holdings

Berhad for May 2012...... ..o 193
Financial values and ratios extracted from Hexagon Holdings

Berhad annual reports from 2000 t0 2011..........cooiiiiiiii e, 199
Performance measures by area and viewpoint.................ccoeeviviininnnnn. 206
Effects of industry sector, economic condition and company size on

average collection Period...........cooviiniii i 209

Xiii



Figure
2.1
2.2
2.3
31
3.2
33
3.4
35
4.1
5.1
5.2

5.3

5.4

5.5

5.6

LIST OF FIGURES

Approaches to working capital..............oooiiiii 33
The chronology of evolution of WCM...........coooiiiiiiiiii e, 38
Timeline of pioneering studies in WCM...........cooiiiiiiiiiiiiiiiee, 43
Explanatory variables used by researchers...................ocooiiiiiiinin 56
Popular corporate profitability measures..............cooiviiiiiiiiiiiiii, 66
Fisher separation theorem. ... ..., 68
The basic It MOdel....... ..o, 71
Configurational theory adopted in WCM study...............ccoeviiiiiiininnnnn. 72
Research framework....... ..o 80
Normality test for dependent variable ROA...................cooiiiiiiinn... 116
Linearity test for dependent variable ROA.................cooiiiiiiiiiinn, 121

The moderating effects of WCR on the relationship between cash

flow and firm performance.............coooiiiiiiiiiiii i 143
The moderation effects of WCR on the relationship between

leverage and firm performance................ooooiiiiiiiiiiii 145
The moderation effects of WCR on the relationship between

sales growth and firm performance.................coooiviiiiiiiiiii i 147
The moderation effects of WCR on the relationship between

size and firm performance.................oooeiiiiiiiii i, 149

Xiv



5.7

5.8

5.9

5.10

5.11

5.12

5.13

5.14

5.15

5.16

5.17

6.1

The moderation effects of WCR on the relationship between

age and firm performance.............ooouiirieiiiiii i 151
The moderation effects of NLB on the relationship between

cash flow and firm performance.................coooiiiiiiiiiii 156
The moderation effects of NLB on the relationship between

leverage and firm performance................cooooiiiiiiiiiii 158
The moderation effects of NLB on the relationship between

sales growth and firm performance...............ccooviiiiiiiiiiii e, 160
The moderation effects of NLB on the relationship between

size and firm performance...............ooooiiiii i, 162
The moderation effects of NLB on the relationship between

age and firm performance.............coooiiii i 164
Comparison between WCR & NLB moderation effect on the

relationship between cash flow and firm performance........................ ... 175
Comparison between WCR & NLB moderation effect on the

relationship between leverage and firm performance............................ 176
Comparison between WCR & NLB moderation effect on the

relationship between sales growth and firm performance........................ 178
Comparison between WCR & NLB moderation effect on the

relationship between size and firm performance...................c.ccoevvinen.n. 179
Comparison between WCR & NLB moderation effect on the

relationship between age and firm performance.......................cooooeenl. 181
Strategic movements of market portfolio...........ccocovvviiiiiiiiiii e 195

XV



ACP

AFC

AR

AP

BMSB

BS

CA

CAPM

CCC

CF

CL

CT

DPO

DSO

EBITA

FST

GDP

GFC

LIST OF ACRONYMS AND ABBREVIATIONS
Age

Average collection period

Asian financial crisis

Accounts receivable

Accounts payable

Bursa Malaysia Securities Berhad

Balance sheet

Cash and short-term marketable securities
Current assets

Capital asset pricing model

Cash conversion cycle

Cash flow

Current liabilities

Configurational theory

Days payable outstanding4

Days sales outstanding

Earnings before interest, tax and amortization
Fisher separation theorem

Gross domestic product

Global financial crisis
XVi



GOl

GOP

GWC

HMR

HHB

ICAEW

INV

ITO

LV

MIDA

MR

NA

NLB

NOP

NTC

NWC

oC

OCF

OLS

PN

PLS-SEM

PWC

ROA

Gross operating income

Gross operating profit

Gross working capital

Hierarchical multiple regression

Hexagon Holdings Berhad

The institute of Chartered Accountants England and Wales
Inventories

Inventory turnover ratio

Leverage

Malaysian Investment Development Authority
Multiple regression

Short term net accrual

Net liquid balance

Net operating profit

Net trade cycle

Net working capital

Operating cycle

Operating cash flow

Ordinary least square

Practice note

Partial least square — structural equation modeling
Price Waterhouse Coopers

Return on assets
Xvii



ROE

ROS

SG

SME

SPSS

STB

WACC

wC

WCM

WCR

Ww

UK

VIF

us

Return on equity

Return on sales

Size

Sales growth

Small and medium enterprise
Statistical package social sciences
Short term borrowings
Weighted average cost of capital
Working capital

Working capital management
Working capital requirements
World war

United Kingdom

Variance inflation factor

United States

XViil



CHAPTER 1

INTRODUCTION

1.1 Introduction

Firstly this chapter starts by capturing the background of this study in terms of the
evolution of working capital management (WCM), the contemporary understanding
of WCM, the importance of WCM, WCM in non-crisis period, and finally WCM
influence on Malaysia manufacturing industry. It is then followed by problem
statement, research questions, and research objectives respectively. Subsequently, it
presents the scope and limitations of the study, definition of key terms and

organization of the thesis.

1.2 Background of the Study

1.2.1 The evolution of working capital management (WCM)

The concept of working capital (WC) was probably first coined by Karl Marx (1818-
1883), even though it was used at that time to describe a different meaning
(Bhattacharya, 2009). In its infancy, WC was termed as ‘variable capital” in order to
describe payment of wages advanced to workers prior to the goods/products ‘work-
in-progress’ completion (Bhattacharya, 2009; Lukkari, 2011). Later, the concept of

WC was further developed as a firm ‘safe deposit’ to ensure that a firm was able to
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