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(i)

Introduction

(ii)

A recent survey on members of the Southern African
Institute for Industrial Engineers showed that a third of all
Industrial Engineers have a postgraduate qualification.
Thus, to be competitive in the job-market, postgraduate
studies is one way to gain an advantage.

(iii)
(iv)
(v)

The Department of Industrial Engineering at the
Stellenbosch University hosts two postgraduate study
domains: Industrial Engineering and Engineering
Management.

identification of technologies, which are (or may be)
of importance to the business;
selection of technologies that should be supported
by the organization;
acquisition
and
assimilation
of
selected
technologies;
exploitation of technologies to generate profit, or
other benefits; and
protection of knowledge and expertise embedded in
systems.

Definitions for the different study domains are adopted
from various sources and institutions involved in the field
and are presented in this section as a basis to distinguish
the domains.
Industrial Engineering is a discipline of engineering
dealing with the optimization of complex processes or
systems. It is concerned with the development,
improvement, implementation and evaluation of
integrated systems of people, money, knowledge,
information, equipment, energy, materials, analysis and
synthesis, as well as the mathematical, physical and social
sciences together with the principles and methods of
engineering design to specify, predict, and evaluate the
results to be obtained from such systems or processes. Its
underlying concepts overlap considerably with certain
business-oriented disciplines such as operations
management and financial management, but the
engineering side tends to emphasize extensive
mathematical proficiency and usage of quantitative
methods.

Program Contents
The M.Eng (Research) is a research based programme,
generally requiring full-time study and research over a
period of typically 18-24 months (minimum residence
period is 1 year). A research thesis is produced together
with the successful completion of a series of four or five
supplementary modules, depending on the students'
undergraduate background and the study domain that
they plan to pursue.
The objective of the compulsory modules is to secure a
common foundation, to calibrate different backgrounds
amongst students, and to facilitate the research project
in general:
1. Advanced operations analysis and synthesis,
delivered through Analytics and Synthesis, for both
study domains irrespective of undergraduate
background;
2. The ability to perform independent research taught
through Research Methodology for both the M.Eng
study domains irrespective of undergraduate
background;
3. Commercial and/or financial reasoning capability
delivered through Project Finances for Engineers for
both M.Eng study domains if a student has a
background in BEng other than Industrial
Engineering;
4. Strategic technology and operations management
and awareness of externalities delivered through
Advanced Topics in Engineering Management for the
Engineering Management M.Eng course; and
5. Professional Communication for everyone, which
also includes to make students aware of the risks
associated with plagiarism.

Engineering (and Technology) Management on the
other hand is a specialized form of management that is
concerned with the application of engineering principles
to business practice. Engineering management often
leads to a career that brings together the technological
problem-solving abilities of engineering and the
organisational, administrative, and planning abilities of
management in order to oversee complex systems from
conception to completion. To illustrate this, technology
management, as a sub-set of engineering management, is
a specialised professional practice that captures
technology-based innovation opportunities. It guides
technological progress, assesses the potential of
individual technologies and uses this potential to the
benefit of business, society and the environment. It
distinguishes five generic processes:
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“Thesis Aligned Module Options” shown below are
prescribed as a requirement for the M.Eng course to
assist in the delivery of top quality theses. There is
significant freedom in the selection of thesis aligned
modules and this is normally determined in conjunction
with the thesis supervisors and approved by the
postgraduate co-ordinator.

is registered for the M.Eng (Research) degree. More
information on producing the peer reviewed publication
is provided in the compulsory Research Methodology
course.
The thesis aligned module requirements for the M.Eng
(Research) degrees are below, followed by course
descriptions:

It is also possible to exchange a thesis aligned subject for
a peer reviewed publication produced while the student
Thesis aligned requirements 2021:

Analytics and synthesis (ASY): The course is presented in late November/early December of the year preceding the start of the Masters, and an
exam will be written at the end of the course – passing this course is a pre-requisite to be accepted for a Masters degree.
The course is compulsory for ALL prospective Masters students, UNLESS they are given individual exemption from the post grad co-ordinator
and management committee of the Department. This possible exemption will be looked at automatically when the prospective student applies,
and the student informed accordingly.
•
Dates: 30 Nov 2020 – 4 Dec 2020. Exams on 10 & 11 Dec 2020.
•
Lecturer: Mr Stephan Nel (gsnel@sun.ac.za)
•
Mode of presentation: online
Research Methodology (REM): this workshop is presented early in the year, and should guide the student in developing his/her research
approach and execution of accepted research methodologies. The ultimate deliverable is a completed research proposal.
The course is compulsory for ALL new students, EXCEPT for the Reutlingen DIME students, who are completing a similar course at their own
University.
•
Dates: 15-19 February 2021
•
Lecturer: Dr Wyhan Jooste (wyhan@sun.ac.za)
•
Mode of presentation: online
Professional Communication (Prof Com): a compulsory, faculty wide online course, to be done by all new students.
•
Dates: Available on Sunlearn from registration until the deadline: 31 March 2021.
•
Mode of presentation: online
Advanced topics in Engineering Management (ATEM): a faculty wide module that is offered as a choice module for any structured Masters
degree. This is also a compulsory course for all new MEng (Research) Engineering Management students, including all DIME students.
•
Dates: 22-26 February 2021
•
Lecturers: Prof Calie Pistorius (caliepistorius@sun.ac.za) and Prof Sara Grobbelaar (ssgrobbelaar@sun.ac.za)
•
Mode of presentation: online
Data Science: All DIME students are required to complete one module from the data science program. All DIME students except Stellenbosch
Industrial Engineering students need to complete the faculty wide module that is offered as a choice module for any structured Masters degree.
All Stellenbosch Industrial Engineering DIME students need to take a different data science course as they have already completed the data
science module in their 3rd year.
•
Contact: Dr Joubert van Eeden jveeden@sun.ac.za
•
Dates: confirm with Dr van Eeden
•
Mode of presentation: confirm with Dr van Eeden
Module

Description

Analytics and
Synthesis

Analytics and Synthesis builds on the undergraduate Operations Research background of the candidate and
exposes him/her to new Operational Research tools and techniques not encountered in the undergraduate
studies.
Course Content:
•
•
•

Advanced Topics in
Engineering
Management
11478-873

Optimization modelling (linear programming, non-linear programming, metaheuristic modelling);
Applied statistics including probability theory, hypothesis testing, regression, correlation, ANOVA, data
reduction and presentation, extrapolation, goodness of t tests, etc.; and
Modelling in stochastic and uncertain environments

The purpose of the module is to present principles of general management within the context of technical
disciplines. The course themes include the business environment and strategic management on a firm level,
touching on the role of innovation and technology for competitiveness on a systems level from international and
national perspectives.
The course will include a significant focus on tools and techniques for technology and innovation management
exploring the link between technology management and business management taking a capabilities approach.
These capabilities include acquisition, protection, exploitation, identification and selection. We relate traditional
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Module

Description
approaches to technology management to what it means for the context of the fourth industrial revolution,
platform economies and innovation platforms.
The functions of engineering management, namely planning, organising, leading and controlling will also be
discussed. This will include a specific focus on human resource management, both insofar as managing projects,
people and groups is concerned as well as aspects of labour relations and specifically the labour law and
contractual requirements in South Africa. We contextualise the above under the theme of “leadership”, with an
exploration of different leadership styles, communication and motivation.

Project Economics
and Finance
58157-812

The module focuses on how to finance a business opportunity (project) that can be isolated from the rest of a
company’s business activities. Financing through a combination of debt and equity are discussed, based on the
future profitability of the project where project cash flow is the main source of capital recovery and the project
assets are the only collateral. The concepts of construction loans and public-private partnerships are discussed.
A number of case studies will be covered in the module, including projects to construct a bridge, a satellite and
a wind turbine farm.
Current module content:
•
Infrastructure and development finance: Sources of business finance and private sector project financing
models.
•
Review of time value of money / discounted cash flow / interest calculations.
•
Basic accounting statements (balance sheet, income and cash flow statements.
•
Costing and management accounting – theory / techniques and costing system concepts.
•
Ratio analysis, from basic ratios to the DuPont approach.
•
Economic analysis of investment decisions.
•
Market valuation (EVA and MVA).
•
Value drivers in the company, sustainability and the Balanced Scorecard.
•
The national accounts and economic growth.
•
Feasibility studies and techno economic analysis:
•
System identification, parameter identification, environment and system boundary
•
Definition, environmental scanning, system modelling and simulation concepts, modelling
•
Risk and uncertainty in infrastructure finance and project development.
•
Materials, labour and equipment: Impact of required service and quality levels. Cost estimation and cost
controls of construction projects.
•
Revenue stream estimating and modelling. Financing models.
Engineers are disciplined to solve real-world problems with known techniques and methods. However, these
known techniques and methods may not be adequate to understand certain problems in a comprehensive
manner and develop appropriate solutions. This is the domain of research, and in this module the nature and
process of research is explained to enable students to formulate and conduct a research effort to find answers
to specific problems.

Research
Methodology

The content of the course is based on the chapters of Bryman and Bell (2011):
•
•
•
•
•
•
•
•
•
•
•
Professional
Communication

The aims of research.
The research topic, project title, and research problem.
Literature review.
Population and sampling types.
Types of quantitative research designs.
Validity of conclusions.
Data-collecting methods and measuring instruments in quantitative research.
Qualitative research designs.
Data analysis and interpretation of results.
Writing the research proposal.
Writing research articles.

Forms of plagiarism in engineering research and professional documentation. Referencing styles in text, figures,
and diagrams appropriate to engineering documentation. Appropriate referencing of research literature,
scientific and engineering texts, commercial literature (such as data sheets), standards, websites and other
sources typically used in engineering writing.
At completion of this module the student should be able to:
•
•
•

Explain what constitutes plagiarism in engineering research and professional documentation.
Apply referencing styles in text, figures, and diagrams appropriate to engineering documentation.
Appropriately reference research literature, scientific and engineering texts, commercial literature (such as
data sheets), standards, websites and other sources typically used in engineering writing.

Depending on the program and background, each student must select the following number of modules:
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Module

Description

Project Management
51993-873

The module focuses on advanced topics in project management, and it is expected that participants have either
attended a project management course or have experience in managing projects.
The module builds on the traditional project scheduling by addressing critical chain management and looks at
managing project risks through the identification and assessment of risk potentials and mitigating strategies,
including resource / cost management and contingency planning. The selection of appropriate teams and
structures to facilitate contract management are discussed, along with executing project leadership through
proper communication channels. The importance of procurement, from tender procedures through to supplier
selection will be highlighted. The different nuances between commercial and research projects will be explained.

Data Science (Eng)
14190-874

Data science is the application of computational, statistical, and machine learning techniques to gain insight into
real world problems. The main focus of this module is on the data science project life cycle, specifically to gain a
clear understanding of the five steps in the data science process, namely obtain, scrub/wrangling, explore,
model, and interpret. Each of these steps will be studied with the main purpose to gain an understanding of the
requirements, complexities, and tools to apply to each of these life cycle steps. Students will understand the
process of constructing a data pipeline, from raw data to knowledge. Case studies from the engineering domain
will be used to explore each of these steps.

Applied Machine
Learning
14022-874

In this module students will be exposed to a wide range of machine learning techniques and gain practical
experience in implementing them. Students will not only learn the theoretical underpinnings of several machine
learning techniques, gaining an important understanding of the requirements, inductive bias, advantages and
disadvantages, but also will gain the practical know-how needed to apply these techniques to real-world
problems. The focus will be on information-based learning, similarity-based learning, error-based learning,
kernel-based learning, probabilistic learning, ensemble learning, and incremental learning.
Prerequisites: Knowledge in the field of data science
Kindly note that a limited number of places is available and applications will be confirmed on a “first come first
serve” basis.

Optimisation (Eng)
14020-874

In this module students will learn about different classes of optimisation problems that can occur in the
engineering domain, and will learn how to characterise the complexities of these optimisation problems. The
student will learn a wide range of advanced meta-heuristics and hyper-heuristics that can be used to solve these
different classes of optimisation problems. The student will gain experience in implementing advanced
optimisation algorithms to solve real-world engineering optimisation problems. As one of the application areas,
the module will explore ways in which optimisation techniques can be applied to improve the performance of
machine learning algorithms, and to easily adapt machine learning approaches to non-stationary environments
and data streams.
Prerequisites: Knowledge in the fields of data science and applied machine learning
Kindly note that a limited number of places is available and applications will be confirmed on a “first come first
serve” basis.

Big Data
Technologies (Eng)
14189-874

This module focuses on the tools and platforms for big data management and processing. Big data management
refers to the governance, administration and organization of large volumes of data of different types (both
structured and unstructured). Efficient platforms to store and manage big data will be considered, including
NoSQL, data warehousing, and distributed systems. Big data processing focuses on the 3V-characteristics of big
data namely volume, velocity, and variety. Different architectures for big data processing will be studied,
including map-reduce and graphical big data models. Students will obtain experience in big data tools and
platforms, including Spark, Hadoop, R, and data virtualization. Other aspects of big data, such as data streams,
data fusion, and data sources, including social media and sensor data, will be discussed.
Prerequisites: Knowledge in the fields of data science, applied machine learning and optimisation
Kindly note that a limited number of places is available and applications will be confirmed on a “first come first
serve” basis.

Data Analytics (Eng)
13856-874

In this module students will learn the data analytics life cycle, and how to apply each phase of this life cycle to
solve engineering data analytics problems. Students will learn techniques for exploratory data analysis, and how
to apply machine learning approaches for mining knowledge from data sets, to extract hidden patterns,
associations and correlations from data. Students will gain the practical know-how needed to apply data analytics
techniques to structured data.
Students will learn advanced approaches to data analytics, with a specific focus on visual analytics, image
analytics, text analytics, and time series analytics. The student will gain experience in the implementation of
various techniques to extract meaning from these different data source types. The advanced data analytics
techniques encountered will be applied to data intensive engineering problems.
Prerequisites: Knowledge in the fields of data science, applied machine learning and optimisation
Kindly note that a limited number of places is available and applications will be confirmed on a “first come first
serve” basis.

Advanced Design
40622-814

This course aims to expose students to the solution of optimization problems in engineering. The course will
follow a systematic approach to solve optimization problems:
•
identify optimization problems in engineering,
•
construct mathematical programming problems,
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Module

Description
•
select an appropriate optimization strategy,
•
obtain a solution to the mathematical programming problem, and
•
interpret the solution of the mathematical programming problem.
Prerequisites: Computer programming 143, Numerical methods 262; Students must be familiar with basic
computer programming, e.g. MATLAB (or SCILAB), undergraduate-level linear algebra and matrix analysis

Research Areas
Engineering Management
Includes fields such as project-, risk-, innovation-, qualityand performance management, and feasibility studies in
the wider sense:
•

Enterprise engineering: Analysis of enterprises
(design, implement, operate) including knowledge
and information-, innovation-, financial- and
technology management.

•

Sustainable systems: Transitioning to a more
sustainable economy and society, placing emphasis
on the management of infrastructure/technology,
including planning and design.

•

environmental impacts, while conserving energy,
resources and empowering communities as well as
industry.

Health systems engineering: Conceptualising novel,
engineering-based solutions to challenges facing the
healthcare sector.

•

Innovation for Inclusive Development (I4ID):
Analysis, development and evaluation of inclusive
innovations, inclusive innovation systems and
innovation platforms.

•

Industrial Policy and Beneficiation of Minerals:
Investigating how mineral rich countries may
optimally leverage their mineral endowments for
sustainable development.

The focus areas of Additive and Subtractive
Manufacturing are used to manufacture customised
products, prototypes and novel materials for several
industries including medical, aerospace, manufacturing
and mining.

Manufacturing
Research is done on the development of resource
efficient process chains for sustainable and smart
manufacturing of products through digital, economicallysound process chains that minimise negative

Operations Management
Operations & Supply Chain Management focuses on
process excellence from both intra-organizational and
inter-organizational points of view.
•
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Physical Asset Management: The systematic and
coordinated activities through which organisations

optimally and sustainably manage their assets over
their respective life cycles.

•

•

Supply Chain Management: A key research focus is
on the digitalisation of operations, supply chains, and
value chains in both the manufacturing, retail, and
service environments.

•

Learning Factories: The Stellenbosch Learning
Factory (SLF) provides a research facility for research
topics related to the “smart factory” of the future (in
line with the 4th industrial revolution movement).

Focuses on the development of innovative machine
learning and optimisation techniques to produce novel,
efficient and robust data science technologies, for use in
Industrial Engineering and Engineering Management
applications. Data science techniques can be used on
extremely large data sets to computationally reveal
patterns, trends and associations, especially relating to
human behaviour and interactions.

•

PRASA Engineering Research Chair:
Strategic
decisions must be supported by a sound corporate
baseline which is founded on scientific merit. This in
turn requires that the operations of PRASA be
analysed and improved on in terms of efficiency and
effectiveness.

Optimal facility or production plant layout.

Data science

Examples include:
•

Forecasting customer demand from millions of retail
transactions to understand demand patterns.

•

Determining the optimal segmentation of customers
to customize service delivery and develop targeted

marketing strategies.

Systems Modelling, Operations Research and Decision
Support

•

Focuses on the development of mathematical models and
their incorporation into computerised systems aimed at
supporting scientifically justifiable and effective decisions
in industry. These models draw from the scientific fields
of applied mathematics, statistics, industrial engineering
and computer science and are applicable in the context of
complex problems which admit a large variety of tradeoff solutions. Examples are:

Using machine learning to predict order delivery
times in a distribution scenario.

•

Analyzing imaging data for real time inventory
decision making.

•

Routing and scheduling decisions for fleets of delivery
vehicles.

Prof Corne Schutte: corne@sun.ac.za

•

Employee duty roster or timetabling decisions for the
manufacturing and health sectors.

•

Shelf-space allocation and inventory decisions for
retailers.

•

Crop irrigation and agricultural pest-control strategy
decisions.

•

Power generator maintenance scheduling decisions
in the energy sector.

•

Facility location decisions for effective supply chain
logistics.

Study Leaders with Focus Areas
Please feel free to make contact with potential study
leaders or the Masters Postgraduate Coordinator to
explore research options:
Enterprise Engineering and Project Management:
Knowledge management; Innovation; Enterprise lifecycles; Project, programme, risk and communication
management; PMBOK, Engineering Management.
Prof Jan van Vuuren: vuuren@sun.ac.za
Operations Research: Combinatorial optimisation;
Vehicle routing; Scheduling and timetabling; Facility
location; Decision support systems; Graph and network
theory.
Prof Andries Engelbrecht: engel@sun.ac.za
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Voigt Chair in Data Science: Swarm intelligence;
Evolutionary
computation;
Machine
learning;
Optimisation; Data analytics; Artificial intelligence

Supply Chain Data Science and Optimization: Data
science; Optimization algorithm development; Supply
chain management.

Prof Calie Pistorius: caliepistorius@sun.ac.za
Innovation and Technology Management: Innovation
systems;
Technology
Leadership;
Technology
Management

Prof Oliver Damm: odamm@sun.ac.za
Advanced Manufacturing: Manufacturing; Additive
manufacturing; Fraunhofer representative.

Prof Neels Fourie: cjf@sun.ac.za

Mr Konrad von Leipzig: kvl@sun.ac.za

PRASA Engineering Research Chair: Project,
Programme & Risk management; Rail engineering;
Maintenance management; Reliability improvement.

Engineering Management: Engineering management;
Strategic operations management; Supply chains;
Engineering economics and finances; Clustering and
business modelling.

Prof Wessel Pienaar : wpienaar@sun.ac.za
Logistics and Transportation Systems Analysis:
Transport operations and infrastructure planning;
Traffic flow theory and transportation analysis.

Dr Wyhan Jooste: wyhan@sun.ac.za
Physical Asset Management:
Maintenance
management;
Reliability
engineering;
Asset
management methodologies.

Prof André van der Merwe : andrevdm@sun.ac.za
Resource Efficiency - Engineering Management:
Additive manufacturing; Ergonomics (human factors);
Commercial readiness.

Dr Joubert van Eeden: jveeden@sun.ac.za
Supply Chain & Logistics Management: Supply chain
planning and analysis; Transport modelling, Logistics
Management.

Prof James Bekker: jb2@sun.ac.za
Operational Systems Design: Information systems;
Computer simulation; Multiobjective optimisation.
Prof Sara Grobbelaar: ssgrobbelaar@sun.ac.za
Innovation and Technology Management: Health
systems engineering and innovation; Innovation
systems; Innovation ecosystems; Innovation for
inclusive development; ICTs for development.
Prof Stephen Matope: smatope@sun.ac.za
Manufacturing
and
Industrial
Micromanufacturing;
Additive
Robotics; Production management.

Management:
manufacturing;

Prof Louis Louw: louisl@sun.ac.za
Enterprise Engineering and Operations & Supply Chain
Management:
Enterprise (re)design; Innovation
management; -Production management; Digitalisation
in operations & supply chains.

Dr Theuns Dirkse-van Schalkwyk: theuns@sun.ac.za

Prof Jacomine Grobler: jacominegrobler@sun.ac.za

Systems Modelling, Simulation and Data Processing:
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form an integral part of the research groups. Each open
plan desk is equipped with Wifi and Ethernet network
access, power, a lockable credenza, and card access limits
access and creates a secure and quiet area. Meeting
rooms are available for the students to meet and discuss
their projects.

Blockchain, business and other processes; Robotic
Process Automation and data analysis.
Dr Louzanne Bam : louzanne@sun.ac.za
Health Systems Management: Operations research;
Business process re-engineering; Simulation; Facility
design; Project management; Operations management;
Workforce planning.

The department also believes that good research is run
on good coffee, so a break-away room with all facilities is
available on each level.

Dr Wouter Bam: wouterb@sun.ac.za
Industrial Policy Analysis: Mineral economics;
Industrial policy; Value chain analysis; Sustainability
assessment; Global production networks.

But postgraduate studies is not all work… In typical South
African tradition, provision has been made for a barbeque
deck with an excellent view where you can socialize with
your co-students and study leaders!

Dr Imke de Kock : imkedk@sun.ac.za
Engineering Management and Sustainable Systems:
Technology management; Decision support; System
dynamics & analysis; Sustainability science; Health
systems engineering & innovation.

Admission Requirements and Fees

Mr Philani Zincume: philaniz@sun.ac.za

For the MEng (Research) programmes, you must
complete a thesis with a minimum credit value of 180 on
NQF level 9.

Engineering Management: Frontline Supervision,
Engineering Work Teams, Human Systems Engineering,
Production Management, Rail Engineering.

To be considered for admission you must:

Dr Stephan Nel: gsnel@sun.ac.za

•

Operations Research: Mathematical modelling; Multiobjective optimization; Machine learning; Data
analytics.

•

Prof Natasha Sacks: natashasacks@sun.ac.za
Manufacturing:
Additive
and
subtractive
manufacturing; sustainable and smart manufacturing;
materials design and development; prototyping

Hold at least a BEng, a BScHons, another relevant
four-year bachelor’s degree, an MTech, or a PGDip
(Eng); or
Hold other academic degree qualifications and
appropriate experience that have been approved by
the Faculty Board. The department’s chairperson
must make a recommendation regarding such a
qualification and experience to the Faculty Board.

Also refer to the post graduate admission model in Figure
3.1, in Section 3.2 in the Engineering Calendar.

Ms Thuli Mkhaliphi: thuli@sun.ac.za
Advanced Manufacturing: Novel biocompatible alloys
development; additive manufacturing technologies.

The fees for an M.Eng (Research) in 2020 are shown in the
table below. Fees are adjusted annually, and the expected
fees for 2021 will thus be adjusted in line with university
policy. Official quotes can be requested HERE . When you
speak to a potential study leader, he or she may have
bursaries available to help you to fund your research.

Facilities
The Department of Industrial Engineering is housed in a
dedicated 5 level newly refurbished state-of-the-art
building.

The main difference between part-time and full-time is
the length of time you are allowed to enroll. We expect a
full-time student to finish the program within 2 years, but
he/she may apply for a 3rd year, with a good motivation.
A part-time student is allowed to be registered for a
longer period, as shown in the table.

Postgraduate students are located in secure open-plan
areas, where they are co-located with other postgraduate
students in similar focus areas, so as to create closeknitted collaborative research groups. Study-leaders are
located in offices next to the open plan areas, so that they
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Registration Year

1

2

3

4

5

6

Full-time enrolment

R28 682

R28 382

R31 551

NA

NA

NA

Part-time enrolment

R28 682

R15 546

R15 546

R15 546

R17 002

R28 682

•

Contacts
•
•

•
•

Masters Postgraduate Coordinator:
Dr Joubert van Eeden: jveeden@sun.ac.za
Postgraduate Manager:
Melinda Rust: mrust@sun.ac.za

Version February 2021
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Departmental Chair:
Prof Corne Schutte: corne@sun.ac.za
Tel nr: (021) 808 4234
Web: www.ie.sun.ac.za

