ILLUM | NATE

SAIIE3 4

ILLUMINATE THE PATH AHEAD

Proceedings

Volume 1 of 2



ILLUM | NATE

SAIIE3 4

Proceedings

OF THE 34™ ANNUAL

SOUTHERN AFRICAN INSTITUTE FOR INDUSTRIAL
ENGINEERING CONFERENCE

14 - 16 October 2024
Riverside Sun, Vanderbijlpark, South Africa

ISBN: 979-8-3313-1116-2
ISSN: 2308-8265
ECSA CPD Nr: SAIIE/CPD/I/8-24

Editors:
Prof Teresa Hattingh
University of Johannesburg, South Africa

&

Dr Philani Zincume
Stellenbosch University, South Africa

Contents available on the SAIIE website: www.saiie.co.za/
publications

Published by: Southern African Institute for Industrial
Engineering (SAIIE)

WWW.saiie.co.za

ILLUMINATE THE PATH AHEAD

j= INDUSTRIAL
— ENGINEERING

SAIIE Copyright © 2024



”_[_[_'; \TE SAIIE34 Proceedings, 14t - 16th October 2024, Vanderbijlpark, South Africa © 2024 SAIIE

SANIE34

Ref! Paper Title & Authors Page

7 LEAN 4.0 IN SOUTH AFRICA: ILLUMINATING THE PATH AHEAD 44
M. Mangaroo-Pillay

8 COMPARISON OF ARCHIMEDES AND MICROSCOPIC IMAGING METHODS 66

FOR THE MEASUREMENT OF RELATIVE DENSITY OF 304SS ADDITIVELY

MANUFACTURED PARTS
T. Mashayamombe and S. Matope

9  ASIMULATION-BASED APPROACH TO ILLUMINATE INVENTORY CONTROL 82
DECISIONS: POLICY IDENTIFICATION AND OPTIMISATION FOR

STAKEHOLDER INFORMED STRATEGIES
R. Wagener, C. Bisset and C. Du Plessis

10  OPTIMISING UNDERGROUND MINE TRAIN SCHEDULING: A MIXED- 99

INTEGER LINEAR PROGRAMMING APPROACH
H.J. Snyman, C. Bisset and R. Luies

14 ASSESSING MAINTENANCE 4.0 MATURITY: A CASE STUDY OF A SOUTH 115

AFRICAN MINING COMPANY
K. Mabe, S. Grobbelaar and R.H. Peach

15  DEVELOPING AN ENTERPRISE RISK MANAGEMENT (ERM) MODEL TO 130
INCLUDE PROJECT RISK MANAGEMENT, CASE STUDY: CONSULTING

ENGINEERING, WINDHOEK NAMIBIA
T.J. Duvenhage and S. Grobbelaar

16 THE SUITABILITY OF INCREMENTAL INNOVATION FOR COMPETITIVE 147

DIFFERENTIATION: A REVIEW OF THE SMARTPHONE INDUSTRY
S. Toro, M. Zitha, P. Mokgoro, S. Semuli and S. Grobbelaar

22 THE SOCIO-ECONOMIC EFFECTS OF AIRBNB AS A DISRUPTIVE 165

INNOVATION ON BUSINESS AND SOCIETY
K.K. Bareki, I. Cuyler, T. Mahlalela, M. Nkosi, T. Nkuna and S. Grobbelaar

23 ENHANCING DECISION-MAKING IN SOUTH AFRICAN SMMES THROUGH 181

BUSINESS INTELLIGENCE
D. Dau and H. Steenkamp

24  TOPIC MODELLING OF ACADEMIC PUBLICATIONS IN TIMBER 194

CONSTRUCTION AND ENGINEERED WOOD
N. Mnguni, S. Grobbelaar and R. Oosthuizen

25 THE APPLICATION OF OPTIMISATION TECHNIQUES IN CRICKET: A 209
SYSTEMATIC LITERATURE REVIEW
M.F. Alberts, C. Bisset and R. Coetzer

26  DEVELOPING MACHINE LEARNING-BASED MODELS FOR OPTIMAL 231
MAINTENANCE SCHEDULING WITHIN THE FOOD INDUSTRY

R. Oosthuizen, C. Bisset and C. Du Plessis

" The Reference Number is a unique paper reference that is used throughout the conference to identify the
paper. This is also used as a page number prefix in the proceedings, and papers are sorted according to this
number in the proceedings.

22



“_[_[_'; \TE SAIIE34 Proceedings, 14t - 16th October 2024, Vanderbijlpark, South Africa © 2024 SAIIE

SANIE34

Ref! Paper Title & Authors Page

27  UTILISING DATABASE MANAGEMENT SYSTEMS AND STATISTICAL PROCESS 248
CONTROL TO ELEVATE QUALITY ASSURANCE FOR AGRICULTURAL
PERISHABLES
J. Van Der Merwe, C. Du Plessis and C. Bisset

30 AN INDUSTRIAL ENGINEERING LIGHTHOUSE MODEL FOR 272
TRANSDISCIPLINARY PROBLEM SOLVING AND SUSTAINABLE
DEVELOPMENT IN SOUTH AFRICA
M. Roopa

32  INCORPORATING BUSINESS INTELLIGENCE MANAGEMENT INTO THE 287
ENGINEERING STEEL INDUSTRY TO ENHANCE ITS ECONOMIC RESILIENCE
C. Du Toit and S. Grobbelaar

33 EVALUATION OF THE SOUTH AFRICAN SAWMILL INDUSTRY’S NATIONAL 306
COMPETITIVE ADVANTAGE USING PORTER’S DIAMOND MODEL
V. Tshavhungwe and S. Grobbelaar

34 THE DEVELOPMENT OF A DDDM IMPLEMENTATION FRAMEWORK FOR 325
THE SOUTH AFRICAN MINING INDUSTRY
R.A.D.P. Bisschoff and S. Grobbelaar

35 INDUSTRIAL POLICY IS A KEY DRIVER OF LOCAL CONTENT IN SOUTH 342
AFRICA'S AUTOMOTIVE INDUSTRY
T. Mokgokong

36 RISK MANAGEMENT FRAMEWORKS OF GOVERNMENT HEALTHCARE 360
INFRASTRUCTURE PROJECTS IN AFRICA
P. Agede, S. Grobbelaar and G. Fanta

37  USING SYSTEM DYNAMICS MODELLING TO DETERMINE THE IMPACT OF 380
CHARGING ELECTRIC VEHICLES ON THE LOAD PROFILE IN THE
RESIDENTIAL SECTOR
N.S. Pillay and A. Botha

38 CRAFTING OF A DECARBONISATION STRATEGY FOR THE SOUTH AFRICAN 394
FOUNDRY INDUSTRY: A ROADMAP TOWARDS SUSTAINABLE METAL
CASTING
J.K. Kabasele and K.D. Nyembwe

43  DEVELOPMENT OF FUNCTIONAL PARTS IN RAPID SAND CASTING FOR 409
HIGH-TECH APPLICATION - A REVIEW
S.D. Oguntuyi, K.D. Nyembwe, M.B. Shongwe and T. Mojisola

44  QUALITY 4.0 MATURITY ASSESSMENT FOR SOUTH AFRICAN 422
MANUFACTURING SECTORS
N.G. Mhlongo and K.D. Nyembwe

46  DEVELOPMENT OF A DATA ANALYTICS TOOL FOR INTERNAL AUDITING 443
PRACTICES: THE CASE STUDY OF A HARNESS-MAKING COMPANY IN
SOUTH AFRICA
T.H. Mabuza and B.F. Chiromo

47  SOUTH AFRICA'S MINING INDUSTRY EXPERT'S OPINION ON TECHNOLOGY 459

IMPLEMENTATION STEPS
B.S. Baloyi, J.H. Biihrmann and O.C. Koekemoer

23



“_[_[_'; \TE SAIIE34 Proceedings, 14t - 16th October 2024, Vanderbijlpark, South Africa © 2024 SAIIE

SANIE34

Ref’

Paper Title & Authors

Page

51

53

55

56

57

58

61

62

69

74

75

78

80

DEVELOPING A DYNAMIC NEXT PURCHASE DATE PREDICTOR FOR
INDIVIDUAL CUSTOMERS IN THE FAST-MOVING CONSUMER GOODS

RETAIL SECTOR
K.S. Rice, J.F. Bekker and L.E. Burger

THE ROLE OF DIGITAL TECHNOLOGIES IN PROCUREMENT
S.T. Mashabane and E. Van der Lingen

ILLUMINATING FRAMEWORKS FOR MANAGING TECHNOLOGICAL
INNOVATION: RECOGNISING CONSTRAINTS AND LIMITATIONS

E. Van der Lingen and M. Van Rooyen

ASSESSING INFRASTRUCTURE CONDITION IN SOUTH AFRICA

THROUGH TOPIC MODELLING OF ONLINE NEWS ARTICLES
A.A. Roux, L.E. Burger and C.J. MacRobert

LIGHTING THE WAY TO PROFITABLE RECHARGING: A TECHNO-
ECONOMIC ANALYSIS OF WORKPLACE SOLAR-POWERED ELECTRIC

VEHICLE CHARGERS IN POTCHEFSTROOM, SOUTH AFRICA
A. Scholtz, 0.C. Koekemoer and M. Roopa

OPTIMISING STARTUP MANUFACTURER’S SUPPLY CHAIN: ANALYSIS AND

INVENTORY SYSTEM DESIGN
P.J. Roux, O.C. Koekemoer and T.J. Kok

THE ANALYSIS OF THE LOGISTICS SUPPORT SYSTEM IN ROAD

TRANSPORT
N. Nemakonde, H. Steenkamp and N. Maibela

APPLYING THE PDCA CYCLE TO SCOPE 3 GHG EMISSIONS REPORTING IN

THE SOUTH AFRICAN MINING INDUSTRY
T. Mashila, C.S.L. Schutte, J.H. Van Laar and A.G.S. Gous

APPLICATION OF FAILURE MODE AND EFFECTS ANALYSIS IN A ONE-PIECE

FLOW MANUFACTURING SET UP: A SYSTEMATIC LITERATURE REVIEW
D.C. Ryumeko, P. Dube and B.F. Chiromo

THE IMPACT OF RELIABILITY-CENTRED MAINTENANCE ON TOTAL COST
OF OWNERSHIP OF MEDIUM VOLTAGE EXPLOSION-PROTECTED
INDUCTION MOTORS

F. Smal and K. Visser

AGILE SERVICE SYSTEMS ENGINEERING: A SYSTEMATIC APPROACH TO
DESIGNING CUSTOMISED DIGITAL SOLUTIONS IN THE FINANCIAL

SERVICES INDUSTRY
E. Mills and R. Oosthuizen

TOWARDS A COMPREHENSIVE META MODEL FOR ENTERPRISE SYSTEM
DYNAMICS

H. Hussain and M. De Vries

IDENTIFYING IMPROVEMENT STRATEGIES FOR THE DIESEL REBATE

PROCESS IN SOUTH AFRICAN MINES
N.M. Mudanalwo, A.G.S. Gous, C.S.L. Schutte and J.H. Van Laar

24

481

498

514

533

549

566

584

601

620

638

653

668

686



“_[_[_'; \TE SAIIE34 Proceedings, 14t - 16th October 2024, Vanderbijlpark, South Africa © 2024 SAIIE

SANIE34

Ref’

Paper Title & Authors

Page

81

83

84

89

90

94

95

97

106

108

113

115

121

ARTIFICIAL INTELLIGENCE INTEGRATION IN SYSTEMS ENGINEERING:
NAVIGATING OPPORTUNITIES AND RISKS ACROSS THE SYSTEM

LIFECYCLE
A. John, R. Oosthuizen and G. Fanta

IMPACT OF FOUNDRY PROCESS VARIABLES ON THE FINANCIAL

FEASIBILITY OF THE BINDER JETTING PROCESS
A. Msani and K.D. Nyembwe

DEVELOPING A LEAPFROGGING MODEL FOR THE AFRICAN SIGNALLING

SYSTEMS TO LEAPFROG TO THE LEVEL OF DEVELOPED COUNTRIES
S. Gumede and T.P. Letaba

EVALUATING AND ENHANCING VEHICLE FLEET MAINTENANCE:
LEVERAGING PREDICTIVE ANALYTICS AND SMOTE FOR OPERATIONAL

EFFICIENCY AND COST SAVINGS
D. Rabinovitch and G.J. Oyewole

AN EVALUATION OF THE RISK-BASED APPROACH IMPLEMENTATION IN

ISO/IEC 17025:2017 CONFORMITY ASSESSMENTS - A CASE STUDY
L.C. Motsoeneng and S. Naidoo

THE IMPACT OF THE BALANCED SCORECARD ON PRODUCT AND SERVICE

INNOVATION IN SMALL MEDIUM ENTERPRISES
S.P. Sibisi and S. Naidoo

A STRATEGY FOR CRITICAL ELECTRICAL SERVICE RESTORATION IN

UNDERGROUND MINES USING GRAPH THEORY
W.H. Sterrenberg, B. Pascoe, J.F. Van Rensburg and J.H. Van Laar

SYSTEM DYNAMICS MAINTENANCE MODELS - SYSTEMATIC LITERATURE

REVIEW
S.D. Koloane, M.G. Kanakana-Katumba, R.W. Maladzhi and K. Mokgohloa

THE IMPLEMENTATION OF CIRCULAR ECONOMY PRINCIPLES TO THE

RAPID SAND-CASTING PROCESS
A.T. Motlhabane, K.D. Nyembwe and T. Mashifana

OPTIMISING STORE OPERATIONS: ILLUMINATING INVENTORY
MANAGEMENT FOR GLOBAL LEADERSHIP IN A MANUFACTURING
ENVIRONMENT

M. Lewis and P.N. Zincume

A CASE STUDY ON THE INTEGRATION OF PROJECT MANAGEMENT AND
SYSTEM ENGINEERING IN A HIGH TECHNOLOGY COMPANY

N. Scribante

A QUALITATIVE ASSESSMENT OF THE RAPID SAND CASTING PROCESS
USING THE RESSOURCE EFFICIENCY CLEANER PRODUCTION

FRAMEWORK
J.L. Chauke and K.D. Nyembwe

INVESTIGATING THE DEFORMATION OF THE RIGHT-HAND SIDE BOX
OUTER OF AN AUTOMOTIVE MANUFACTURER USING LEAN SIX SIGMA

DMAIC METHODOLOGY
K.R. Ramdass, H. Phuluwa and T. Mokoti

25

706

723

™

753

770

790

809

830

848

864

879

894

903



“_[_[_'; \TE SAIIE34 Proceedings, 14t - 16th October 2024, Vanderbijlpark, South Africa © 2024 SAIIE

SANIE34

Ref’

Paper Title & Authors

Page

122

123

124

127

129

132

139

141

124

145

150

151

152

154

IMPLEMENTING RISK BASED INSPECTION AND MAINTENANCE IN THE
POWER INDUSTRY

K.R. Ramdass, H. Phuluwa, N. Ndou and T. Newuwari

DEVELOPMENT OF BERTH PERFORMANCE MEASUREMENT SYSTEM: AN
OVERALL EQUIPMENT EFFECTIVENESS PERSPECTIVE

H. Phuluwa, K.R. Ramdass and T. Khatwane

UTILISING VALUE STREAM MAPPING IN IDENTIFYING WASTE AND

IMPROVEMENT STRATEGIES IN COMPONENT MANUFACTURING
K.R. Ramdass and K. Mokgohloa

BENCHMARKING TOOL FOR SOUTH AFRICAN GOLD MINES’

COMMINUTION CIRCUITS
N. Fernandes, C.S.L. Schutte, A.G.S. Gous and J.H. Van Laar

COMPACT 3D PRINTED TURNTABLE DESIGN FOR INDUSTRIAL 3D

SCANNING APPLICATIONS
G.J. Nel and R. Siriram

INDUSTRY 5.0 CONCEPTS & COMPONENTS: A SCOPING LITERATURE

REVIEW
W.E. Miiller and L. Van Dyk

A SYSTEMATIC LITERATURE REVIEW ON ASSET MAINTENANCE
PRIORITISATION APPROACHES RELEVANT TO WATER INFRASTRUCTURE
P.G. Sibanda, W. Maisiri and L. Van Dyk

AN INVESTIGATION INTO THE STATE OF ART OF QUANTITATIVE
PERSPECTIVES ON SUSTAINABILITY INITIATIVES: A SYSTEMATIC REVIEW

OF LITERATURE
J. Masefield, I.H. De Kock and J.L. Jooste

THE ROLE OF UNIVERSITIES IN PREPARING INDUSTRY TO MENTOR

WORK-INTEGRATED LEARNING STUDENTS
S.L. Ggibani, A. Maile, S.G. Xaba, Z.A. Mkoko and M. Dlambulo

INVESTIGATING THE STATE-OF-THE-ART IMPACT ANALYSIS APPROACHES
WITHIN THE CONTEXT OF BUILDING AUTOMATION AND CONTROL
SYSTEMS FROM A FEASIBILITY PERSPECTIVE: A STRUCTURED

LITERATURE REVIEW
S.P. Nash, W.L. Jooste and |.H. De Kock

STRATEGIC INTEGRATION OF PLANT MAINTENANCE SYSTEMS: A
SYSTEMS THINKING APPROACH FOR ENHANCED PERFORMANCE AND

SUSTAINABILITY
F.E. Mundoza, R. Oosthuizen and R.H. Peach

IMPROVING THE QUALITY OF CONSTRUCTION PROJECTS IN SOUTH

AFRICA USING BUILDING INFORMATION MODELLING
Y.S. Maphosa, P.N. Zincume and J.L. Jooste

SUSTAINABILITY OF LEAN IN SOUTH AFRICAN PUBLIC HOSPITALS
R.S. Wagner, T. Hattingh and H. Meijer

RISK ASSESSMENT AND MITIGATION STRATEGIES FOR FALL OF GROUND

INCIDENTS AT SIBANYE-STILLWATER GOLD MINE
M. Matloga and A.F. Mulaba-Bafubiandi

26

916

928

939

951

966

977

992

1009

1025

1039

1060

1076

1092

1108



“_[_[_'; \TE SAIIE34 Proceedings, 14t - 16th October 2024, Vanderbijlpark, South Africa © 2024 SAIIE

SANIE34

Ref’

Paper Title & Authors

Page

155

156

158

159

160

161

163

164

166

176

179

181

184

186

197

ANALYSIS AND RECOMMENDATIONS ON BUSINESS IMPROVEMENT

TECHNIQUES AS APPLIED IN SOUTH AFRICAN COLLIERIES
D. Monoge, A.F. Mulaba-Bafubiandi and N. Madonsela

OPTIMIZING QUALITY IN THE AUTOMOTIVE SECTOR: IDENTIFYING

IMPROVEMENT STRATEGIES FOR REDUCING DENTS
T.D. Naledzani, B.N. Mushwana and K. Letlhake

PARAMETRIC STUDY OF THE QUEUING MODEL IN TELEMEDICINE
D. Tshiamala and L.K. Tartibu

A REVIEW OF POTENTIAL CHALLENGES AND OPPORTUNITIES OF

BUSINESS PROCESS REENGINEERING IN THE ERA OF INDUSTRY 4.0
B. Masokoameng, V. Mofokeng and K.S. Nyakala

A SYSTEMATIC LITERATURE REVIEW FOR EXPLORING THE

SUSTAINABILITY IMPACT OF ANIMAL-SOURCE FOOD SUPPLY CHAINS
M. Badenhorst, I.H. De Kock, P.N. Zincume

SHINING LIGHT ON 20 KEYS IMPLEMENTATION AT A SOUTH AFRICAN
AGRICULTURAL COMPANY USING FOCUS GROUPS
D. Kotzé, M. Roopa and R. Coetzee

IMPACT OF TOTAL PRODUCTIVE MAINTENANCE ON CONVEYOR BELT
RELIABILITY
R.P. Mutyavavire and M.E. Maditsi

ENHANCING EMERGENCY MEDICAL SERVICE EFFICIENCY: OPTIMISING

AMBULANCE RESPONSE TIME IN GAUTENG PROVINCE
M.K. Dube and R.P. Mutyavavire

STATISTICAL ANALYSIS OF PROPERTIES OF SOUTH AFRICAN FOUNDRY

CHROMITE SAND USED FOR ADDITIVE MANUFACTURING APPLICATIONS
N.V. Tshabalala and K.D. Nyembwe

BUILDING A SUSTAINABLE HIGHER EDUCATION MODEL FOR SOUTH
AFRICA

T.K. Ramasu and M.G. Kanakana-Katumba

FRAMEWORK FOR DEVELOPING PEDAGOGY SKILLS FOR TEACHING AND
LEARNING IN THE FOURTH INDUSTRIAL REVOLUTION (4IR): A SOUTH

AFRICAN PERSPECTIVE
T.M. Tshabalala

AN OVERVIEW OF FUZZY LOGIC TRAFFIC SIGNAL CONTROLLER

Z. Mpanza and R.P. Mutyavavire

THE ROLE OF INDUSTRY 4.0 TECHNOLOGIES IN SUCCESSFUL
ENTERPRISE RESOURCE PLANNING (ERP) IMPLEMENTATION OF
PROJECTS IN SELECTED SOUTH AFRICAN ORGANISATIONS

K. Mphahlele and B. Emwanu

AN EXAMINATION OF BARRIERS AND SUPPORT SYSTEMS FOR SMALL AND
MEDIUM ENTERPRISES IN SOUTH AFRICA'S COAL MINING SECTOR

H. Ncube and Z. Mpanza

DYNAMIC CONTROL OF DEEP-LEVEL MINE COOLING SYSTEMS USING

ARTIFICIAL INTELLIGENCE
M.C. Furumele, J.H. Marais and J.H. Van Laar

27

1122

1130

1138

1151

1170

1188

1202

1215

1227

1242

1254

1267

1280

1296

1306



”_[_[_'; \TE SAIIE34 Proceedings, 14t - 16th October 2024, Vanderbijlpark, South Africa © 2024 SAIIE

SANIE34

Ref’

Paper Title & Authors

Page

198

199

201

206

207

210

212

218

222

226

COST-TO-SERVE AND PROFITABILITY ANALYSIS OF PRODUCTS AND

CUSTOMERS IN A SUPPLY CHAIN
W.L. Bean and D. Petrarolo

A FRAMEWORK FOR INDUSTRIAL CLUSTER-DRIVEN ADOPTION OF

INDUSTRY 4.0 TECHNOLOGIES
N. Jahangard, L.K. Tartibu and M. Okwu

ENERGY INNOVATION OPPORTUNITIES IN HIGH ENERGY CONSUMING
SECTORS IN SOUTH AFRICA

T.S. Kamba and L. Pretorius

MAINTENANCE PLANNING EFFECT ON PLANT’S HEALTH
S.D. Koloane, M.G. Kanakana-Katumba, R.W. Maladzhi and K. Mokgohloa

ELECTROSTATIC PRECIPITATORS DUST REMOVAL SYSTEM - SYSTEMATIC

LITERATURE REVIEW
S.D. Koloane, M.G. Kanakana-Katumba, R.W. Maladzhi and K. Mokgohloa

DEVELOPING A PRIMARILY QUANTITATIVE INFRASTRUCTURE RISK
CATEGORISATION METHOD

D.P. Goncalves

DIGITAL TWIN ABILITIES IN CELLULAR MANUFACTURING: ILLUMINATING

PATHWAYS TO SUCCESS
M. Sikibi, T. Kunene and L.K. Tartibu

CONCEPTUAL FRAMEWORK TO ENHANCE GROWTH AND

COMPETITIVENESS OF LOWER-TIER AUTOMOTIVE SMMES: A REVIEW
A.C. Pillay and B.F. Chiromo

THE IMPACT OF AUTOMATION ON EMPLOYMENT IN SMALL AND MEDIUM

ENTERPRISES (SMES): A SYSTEMATIC LITERATURE REVIEW
S. Ubisi, V. Mofokeng and K.S. Nyakala

ECONOMIC SUSTAINABILITY ASSESSMENT OF ENERGY SOURCES FOR

DECENTRALIZED GENERATION
M.J.B. Kabeyi, K.C. Nwala and O.A. Olanrewaju

28

1324

1338

1353

1368

1386

1407

1421

1433

1444

1457





