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2 Course Overview 

Semester 1 2015 course schedule 
  w/c Monday 

Week 1 2 March Unit 1 The strategic context of 
manufacturing 

Week 2 9 March Unit 2 Product design and development  

Week 3 16 March Unit 3 Long-term capacity strategy and 
process design 

Week 4 23 March Unit 4 Supply-chain design and 
management  

Week 5 30 March Unit 5 Process layout design and 
capacity constraints 

Mid-term recess: Friday 3 April*– Sunday 12 April 

Week 6 13 April Unit 6 Job design 

Week 7 20 April Unit 7 Aggregate demand and 
forecasting 

Week 8 27 April Unit 8 Detailed resource requirements 
planning 

Week 9 4 May Unit 9 Managing inventory 

Week 10 11 May Unit 10 Quality management and process 
control 

Week 11 18 May Unit 11 Lean systems 

Week 12 25 May Unit 12 Continuous improvement of 
operations 

Week 13 1 June Examination week 1 

Week 14 8 June** Examination week 2  
 
*   3 April is Good Friday  
** 8 June is the Queen’s Birthday public holiday (except WA) 
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Course staff 

Course Coordinator 
Each course has a Course Coordinator who is responsible for the academic 
leadership and overall academic integrity of the course. The Course 
Coordinator selects content and sets assessment tasks, and takes 
responsibility for specific academic and administrative issues related to the 
course when it is being offered. Course Coordinators oversee Class 
Facilitators and ensure that the ongoing standard of facilitation in the 
course is consistent with the quality requirements of the program.  

 

 

 

The Course Coordinator is: 

Brad Smith MBA, BE (Mech) Hons. 

email: b.smith@unsw.edu.au 
 

 

Brad is a Sydney-based consultant and educator with extensive teaching 
experience in tertiary and professional environments, in both online and 
face-to-face settings. 
After a career in engineering and general management, Brad took the leap 
in 2001 to start and manage his own consulting business, and now works 
with clients to help them identify and implement real improvements to 
efficiency and profitability. An avid lifelong learner, Brad also enjoys his 
teaching roles and has worked with many universities to help people 
develop their full potential. The teaching role reinforces the practical 
consulting role and vice versa. He is an adjunct faculty member with 
several universities, including with UNSW Business School, and teaches 
in the MBT Program and the AGSM full-time and Executive MBA 
programs. He facilitates many courses, including Supply Chain 
Management, Project Management, Statistical Analysis of Data and 
Modelling, and Operations Management. 
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Class Facilitator 
The role of your Class Facilitator is to support the learning process by 
encouraging interaction amongst participants, providing direction in 
understanding the course content, assessing participant progress through 
the course and providing feedback on work submitted. MBT Class 
Facilitators comprise academics and industry practitioners with relevant 
backgrounds. 
You will be notified of your Class Facilitator’s name and contact details in 
your class confirmation email sent by MBT Student Services. Details will 
also be available in the gallery section of your online class for face-to-face 
and distance classes. 

Course Author 
Brad Smith 
Brad Smith extensively revised and rewrote several sections of this course 
in 2011 to build on the work performed by the previous authors outlined 
below. 

Associate Professor Roger Kerr  
Roger taught in the UNSW School of Mechanical and Manufacturing 
Engineering for many years, and is an expert in the management of 
manufacturing systems. He has undergraduate and research doctorate 
degrees in physics from London and Oxford universities. He has worked in 
the Netherlands, Italy and the UK on a number of major defence projects 
in command control and logistics, and worked for Kodak Ltd UK as a 
systems analyst. 

Acknowledgement 
We wish to acknowledge the valuable contribution of former Course 
Coordinator Dr Farhad Shafaghi who assisted in the 2005 rewrite of this 
course. 
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Course information 

Aims 
At a fundamental level, any business or organisation is concerned with 
delivering value to its customers or clients. The operations of a company 
are the direct processes that it uses to create value; they involve 
transforming inputs of some sort into outputs. In this course, we focus 
specifically on the transformation process within manufacturing operations 
and the task of managing these processes. Each organisation will have a 
unique set of operations. This course is about the fundamentals of 
manufacturing management. The aim is to give you a set of frameworks 
and concepts you can use to understand and improve the manufacturing 
strategies, function and operations of the organisation. 
There are a number of important themes that all those responsible for 
managing manufacturing operations must be aware of today. The first is 
the requirement to achieve a high degree of quality at low cost by 
systematically eliminating all manufacturing activities not directly or 
indirectly adding value to the product. This is exemplified in the practice 
of lean manufacturing, pioneered by the Japanese in the 1950s. 
The second is the increasing globalisation of manufacturing, where the 
industry has changed rapidly from a dependence on local raw materials, 
cheap labour, artisan skills and local markets to international markets 
focused on rapid response to customer requirements. This frequently 
involves long-term alliances between organisations operating at different 
stages of the conversion process to form integrated supply chains 
competing with each other for market share. 

Thirdly, the changing nature of international competitiveness has meant 
that price, quality and customer service are now merely the basic criteria 
for entry into global markets. Increasingly, competitiveness is defined in 
terms of product differentiation based on product and process innovation 
that allows a high degree of customisation for individual markets. 
Fourthly, globalisation of manufacturing requires a rapid response to 
changes in market requirements from all participants in the vendor 
pyramid. Modern manufacturing enterprises operate in an adaptive mode 
to meet real-time market needs. 
Fifthly, the growing awareness of environmental issues such as global 
warming, sustainability of diminishing resources and pollution mean that 
all manufacturing organisations must consider these issues at every stage 
of their operations. It is not sufficient simply to make manufacturing 
operations more efficient, although this is obviously desirable. 
Manufacturing organisations can contribute significantly more to the 
addressing of environmental issues by designing products that are more 
efficient and use fewer resources throughout their entire life. The product’s 
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after-life must also be considered so that products can be recycled if 
possible or efficiently disposed of if not. 
To meet these challenges, exceptional operational flexibility is needed and 
operations must be supported by multidisciplinary information and 
systems integration. This places an emphasis on factors such as: 

• minimum time to market the new products 
• reduced manufacturing lead times to meet market demand 
• reduced inventory 
• maximum capital and skills utilisation 
• supply chains that are in an almost constant state of reconfiguration. 
Implementation of the above concepts has at last seen the end of the 
traditional human/machine relationship as the basis of manufacturing. The 
worker is now an integral part of the total enterprise. This involves 
devolution of management responsibility to individual manufacturing cells 
within the enterprise, with consequential shop-floor empowerment.  
Modern manufacturing companies must be lean and agile, eliminating 
excess inventory, scrap and rework. Build-up of inventory is caused by 
poor coordination between production and demand and by any form of 
irregularity in the production process.  
Capital tied up in inventory is non-productive and thus profits and 
competitive ability are eroded. Scrap and rework represent an even more 
direct form of waste. Global competition and the reduction of tariff 
barriers have meant that manufacturing companies have found themselves 
competing on almost equal terms with the best in the world.  

The rapid dissemination of new manufacturing-management skills has also 
meant that within Australia the competitive climate is becoming hotter. 
Failure to master the latest and best techniques will erode the ability to 
produce a competitive product at a competitive price, and will lead to 
certain extinction. Poorly coordinated materials flow results in long 
manufacturing-cycle times, leading to long delivery times, late deliveries 
and loss of competitive market opportunities. “Time-based manufacturing 
management” has become an apt descriptor of this new drive to reduce 
lead times and cycle times in all areas of the manufacturing operation. 

Direct competitors who have mastered modern manufacturing-
management techniques have an advantage over those who have not. This 
implies an ability to respond to the wishes of the customer in a way that at 
least matches the response of your competitors, and is superior in terms of 
the way you are trying to differentiate your product. 
Good production management is often associated with efficient use of 
production resources. In capital-intensive industries, maximising return on 
expensive assets is clearly important. However, taking too limited a view 
of this can lead to poor manufacturing-management decisions. Ultimately, 
it is the ability to compete by offering value to the customer that will 
determine survival. As we shall see during the course, a balanced and 
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coordinated flow of materials and information is the prime consideration in 
terms of cost reduction and better customer service. 

Course structure 
Unit 1 The strategic context of manufacturing, starts with a brief history of 
manufacturing, then examines a series of value-adding activities in terms 
of the value chain, and Michael Porter’s classification scheme. We discuss 
the importance of exploiting linkages between value chains, and consider 
Porter’s Five Forces model of strategic positioning, and some recent 
critiques of the model. The evolution of order-winning to order-qualifying 
criteria over time and the importance of a sustainable competitive 
advantage are stressed. Finally, the Unit looks at the concept of disruptive 
technology and how important it is for organisations to be constantly 
evaluating just how sustainable their competitive advantage really is. 
Unit 2 Product design and development, considers ways of ensuring that 
product designs satisfy the customer and are easy to manufacture. We 
consider Kano’s model of customer satisfaction and specific techniques to 
determine the most cost-effective method. We look at product design in 
relation to ease of manufacture and planning and control of the associated 
flow of material. The robustness and reproducibility of designs are 
discussed by looking at the theories of Taguchi and the concept of process 
capability. Finally, the ethical aspects of design are covered – safety and 
sustainability of design. 

Unit 3, Long-term capacity strategy and process design, covers generic 
types of manufacturing from project to continuous manufacture, and looks 
at how process and product life cycles can be related and integrated. 
Different types of plant layout are examined and advantages and 
disadvantages described. The importance of cellular layouts and group 
technology and their associated coding and classification schemes are 
stressed as a means of rationalisation and simplification of plant layout and 
materials flow. The Unit concludes with a section on focused 
manufacturing. 
Unit 4, Supply-chain design and management, looks at the management of 
integrated supply chains, one of the key areas of modern manufacturing. 
We examine the overall supply-chain concept, how it evolved, the 
important drivers of supply-chain performance and the importance of 
integration of activities along the length of the chain. We consider the 
main issues and problems connected with choosing suppliers and supply 
agreements, and different types of purchasing policies. Physical 
distribution issues in the supply chain are addressed, including multi-
echelon inventory systems, and how distribution requirements planning 
can be used to integrate distribution with other activities in the supply 
chain. 

Unit 5, Process layout design and capacity constraints, looks at different 
strategic issues that should be considered when planning process layouts. 
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We start with a discussion on the importance of flowcharting a process as 
a means of defining and understanding the stages involved. We look at 
how capacity is calculated in a range of different process typologies. The 
calculation of cycle time, output rates and throughput rates is explained, as 
is Little’s Law which links these parameters with the work-in-progress 
inventory in the process. Identification of the bottleneck, the constraining 
resource or task in any process is fundamental to understanding and 
improving processes. The theory of constraints and the management of 
process bottlenecks are discussed in detail. Finally, we discuss the 
importance of using simulation as a tool to overcome the limitations of 
static formulae which take no account of time-dependent variations and 
interaction. 
Unit 6, Job design, examines the importance of managing the interaction 
between the technical and human aspects of the manufacturing workplace. 
The psychological aspects of job design are discussed through use of the 
Hackman and Oldham job-characteristics model. Issues associated with 
job enlargement, job enrichment and empowerment are discussed. The 
scientific analysis of work and job design is discussed by first introducing 
the history of work measurement and methods study. In conjunction with 
Henry Ford, figures such as Frederick Winslow Taylor and Frank Gilbreth 
helped to transform manufacturing. When seeking to improve projects, we 
will see that many of their pioneering tools and techniques are relevant 
today. 

Unit 7, Aggregate demand and forecasting, looks at the difference between 
dependent and independent demand and the risks associated with 
forecasting these demands. We discuss the nature of manufacturing lead 
time and its importance. The concept of the customer order penetration 
point is introduced, with the related concept of the P:D ratio and its 
implications for production-plan stability and business risk. Different 
forecasting techniques are then discussed. We distinguish between 
intrinsic and extrinsic forecasting techniques. A number of intrinsic 
techniques are described, including moving average, exponential 
smoothing with and without trend correction, and techniques for 
forecasting seasonal products. A general methodology for extrinsic 
forecasting is also described. We then look at the relation between 
planning and forecasting, and the problem of determination of optimal 
production batch sizes to meet different types of forecast demand. 

Unit 8, Detailed resource requirements planning, looks at some specific 
techniques for generating detailed plans for the production needed to cover 
projected future demand and associated inventory shortages. The concept 
of a master production schedule for independent demand items is 
introduced, and the methodology of material requirements planning (MRP) 
is examined. We then look at more detailed production scheduling and 
how orders released to the shop floor by the MRP system can be scheduled 
through sequences using Gantt chart techniques. Different types of 
constraint and measures of effectiveness pertinent to production 
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scheduling are introduced, and some simple scheduling algorithms are 
described for specific situations. 
Unit 9, Managing inventory, looks at the importance of inventory to the 
manufacturing operation. Strategically, the amount of inventory an 
organisation holds and where it is held will have a big impact on the 
organisation’s ability to meet the obligations implicit in its chosen 
competitive position. The ability to run either an efficient or a responsive 
operation is often determined by the level of inventory held and where it is 
held. We look at the financial impact of inventory and discuss the major 
costs associated with it. The trade-offs associated with holding more 
inventory to reduce setup and ordering costs, and the reconciliation of 
these costs using the economic order quantity, are discussed. We then 
examine several repetitive inventory ordering models and learn how to 
calculate the associated costs. A special case, when inventory is ordered 
only for a single period or selling season with little opportunity to re-order 
or recover unsold units, is also discussed. 
Unit 10, Quality management and process control, starts our review of 
how to monitor and improve quality. Good operations management is not 
about setting up the operations of an organisation and then walking away. 
Operational excellence involves a continual process of monitoring and 
improvement. In Unit 10, we discuss ways to achieve high quality in 
operations processes. We introduce some of the tools to achieve quality 
within operations processes. A fundamental issue for quality is the 
variability inherent in all processes, and in this Unit we discuss types of 
variability and the way that control charts can be used to track process 
performance. Carefully measuring and monitoring what is actually 
happening in a process is the only way to achieve long-term improvement 
in performance. 
In Unit 11, Lean systems, we introduce some ideas from just-in-time (or 
lean) operations. A lean operation treats any kind of waste as a defect in 
the process. Lean operations move away from a batch and queue approach, 
and instead aim for very low inventory levels and small batches. In lean 
operations, control is usually achieved using a ‘pull’ mechanism that 
requires close relationships with suppliers who need to deliver small 
batches on demand. An important aspect of lean is the concept of kaizen: 
involving all employees in the process of incremental continuous 
improvement.  

Unit 12, Continuous improvement of operations, attempts to bring together 
a number of concepts that have been introduced throughout this course 
under the general umbrella of continuous improvement in manufacturing. 
We contrast total quality management, lean and Six Sigma improvement 
programs and see that no matter which improvement philosophy is 
pursued, the common element to success is perseverance. We look at the 
reasons why continuous improvement programs often fail and what should 
be done to improve the chances of success. 
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Learning outcomes 
After studying this course you should be able to: 

• discuss the relationship of the management of manufacturing to the 
strategic context of the organisation and use strategy as the basis for 
sustainability of an organisation 

• discuss the range of considerations involved in the product-design 
process 

• explain a range of manufacturing-process models and select the most 
appropriate process in a given situation 

• assess capacity and materials requirements and adjust planning to 
maximise effectiveness 

• interpret and develop master production schedules for simple 
manufacturing scenarios 

• understand the importance of job design and the human interface with 
manufacturing operations 

• discuss modern developments in supply-chain management and the 
significance of information technology in these developments 

• apply the theory of constraints in simple situations where an operation 
can be managed around the constraining resource 

• apply the theory of control charts to determine the type of variation 
that exists in processes and decide if the variation is due to natural or 
assignable causes 

• discuss the concept of lean production and the fundamental principles 
on which it is based 

• discuss the overall context in which continuous improvements in 
manufacturing management are being implemented and how different 
improvement programs relate to each other 

• write reports detailing statistical analysis of processes and recommend 
improvements based on this analysis. 

Skills you will need 
While it is not necessary for participants to be highly skilled in 
mathematics to undertake this course, you are expected to be familiar with, 
or be prepared to acquire, basic knowledge about the following concepts:  

• basic probability and statistics 
• probability distributions and standard deviations (particularly the 

normal distribution) 
• means and weighted averages 
• basic algebra. 
You will be expected to be able to perform some basic algebraic and 
statistical calculations. 
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Please refer to the AGSM Learning Guide (available in Moodle) for 
information you will find very useful in pursuing your studies. 

Resources 

Prescribed Textbook 

The course uses the following textbook. Readings and exercises from the 
textbook are integrated with the Unit notes and other readings provided. 
Heizer J and Render B, 2014, Operations Management: Global Edition, 
11th edn, Pearson, Harlow, England 
ISBN: 9780273787075 

Recommended reading 

Books 
There are several other good books on operations management that cover 
much of the material covered in this course. Many of these cover 
operations in both manufacturing and service organisations. The following 
are recommended. 

Bozarth C C and Handfield R B, 2012, Introduction to Operations and 
Supply Chain Management, International Edition (3rd edn), Pearson 
Prentice-Hall, New Jersey. 
Krajewski L J, Ritzman L P and Malhotra M K, 2012, Operations 
Management, 10th edn, Pearson. 
Slack N, Chambers S and Johnson R, 2010, Operations Management, 
Prentice-Hall. 
Slack N and Lewis M, 2011, Operations Strategy, 3rd edn, Prentice-Hall.  

Stevenson W J, 2012, Operations Management, 11th edn, McGraw-Hill, 
New York. 
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Recommended book focused specifically on manufacturing operations: 

Vollman T E, Berry W L, Clay-Whybark D C and Jacobs F R, 2011, 
Manufacturing Planning and Control Systems for Supply Chain 
Management, 6th edn, McGraw-Hill/Irwin. 
 
Journals 
Manufacturing management journals range from those of a highly 
technical and academic nature to those that contain the latest buzzwords 
for mass consumption by busy managers who want only a basic overview 
of the latest trends. Good journals in the middle-of-the-road category are 
listed below. 

• Harvard Business Review, the journal of choice for publication of 
papers of a seminal nature describing new directions in manufacturing.  

• Production Planning and Control which covers both strategic and 
operational aspects of manufacturing management and attempts to 
provide a balance of theoretical papers, industrial case studies and 
general papers summarising major trends.  

• Production and Inventory Management Journal covers current 
operational issues with many practical case studies. The main 
disadvantage is that it’s largely funded by manufacturing software 
companies, which has an obvious impact on its editorial policy, and 
hence its degree of objectivity.  

• The International Journal of Operations & Production Management 
focuses on topics that have a substantial management (as opposed to 
technical) content. It looks at the managerial problems of developing 
and implementing operations plans and systems. 

Relationship to other courses in the MBT 
program 
This course offers a broad examination of the key issues involved in the 
management of manufacturing systems. It places manufacturing 
management in a strategic context and requires a blend of managerial and 
technological knowledge and skills.  

However, the course begins with a guided analysis of the strategic context 
of the organisation, so it can be taken early in your MBT Program before 
any other strategy courses have been completed. 
This course is well suited to a broad range of students – not only those 
involved in manufacturing industries – as the concepts, processes and 
methods are readily adaptable to organisations that provide hard or soft 
product/service combination industries. 
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The MBT course GBAT9127 Supply Chain Management looks at supply 
chain management within the broader framework of integrated intra- and 
inter-firm operations. The aim of the course is to bring together related but 
traditionally separate sub-disciplines of management: operations 
management, which deals with the planning, scheduling and control of 
production activities within the business firm, and supply chain 
management, which focuses on the market-integrated production activities 
of networks or chains of specialised firms that sequentially convert raw 
materials into increasingly complex intermediate and final products. 
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Assessment  
There are two assignments and an examination for GBAT9102 
Management of Manufacturing Systems. Note that assignments must be 
received by 9.30am Sydney time on the due dates. 

Participation Throughout the semester 15% 

Assignment 1 
(Report/quanti-
tative analysis) 

Wednesday 15 April 2015 (Week 6) 20% 

Assignment 2 
(Report/quanti-
tative analysis) 
 

Wednesday 20 May 2015 (Week 11) 30% 

Examination* Tuesday 9 June 2015 
(10am if sitting on campus) 

35% 

*Examination is 2 hours; open book 
 
Extensions to assignment deadlines will be granted only in exceptional 
circumstances, and where adequate supporting documentation can be 
provided. Please note that work commitments do not constitute grounds 
for an extension. Your Class Facilitator may approve an extension of up to 
two days, after which requests must be made through the special 
consideration process. For details about this process, see: 
https://student.unsw.edu.au/special-consideration 

In the case of late lodgement without an approved extension, 10% of the 
assignment weighting will be deducted for each day late. 

Please note the examination date and mark it in your diary. If you will not 
be available to sit the exam on the specified date then you must choose 
another course. Supplementary exams will only be permitted in 
exceptional and unforeseen circumstances, and after submission of the 
requisite documentation for special consideration, see: 
https://student.unsw.edu.au/special-consideration 
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Continual course improvement 
MBT courses are revised each time they run, with updated course 
overviews and assessment tasks. All courses are reviewed and revised 
every three years and significant course updates are carried out in line with 
industry developments, and also when new editions of prescribed 
textbooks are published. 

The MBT surveys students via the UNSW CATEI system each time a 
course is offered. The data collected provides anonymous feedback from 
students on the quality of course content and materials, class facilitation, 
student support services and the MBT Program in general. This student 
feedback is taken into account in all course revisions. 
The UNSW Business School also monitors the quality of students’ 
learning experiences in all its programs. A random selection of completed 
assessment tasks may be used for quality-assurance purposes. This 
information will be aggregated and used:  

• to determine the extent to which program learning goals are being 
achieved for accreditation purposes 

• to improve the quality of UNSW Business School programs. 

All material used will be treated as confidential and these processes will 
have no bearing on course grades. 

Student evaluations from the last 
presentation of the course  
• When last offered in 2013, it was the second time the course had been 

run since a major rewrite. Student ratings improved both times and 
were significantly higher than the previous course. 

• Some concern was expressed around the required level of readings.  

Coordinator’s response 
A new edition of the textbook has been issued since the last time this 
course was offered in 2013. The course notes have been updated to reflect 
the changes associated with this new text. 

To alleviate the reading workload, in class I recommend which readings 
are essential and which readings are optional. 
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