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Section B 

Question 2 

 

2.1. Four Vs of operations (Chapter 1; Figure 1.6) 

 

 Eskom  

 

Local supermarket 

Volume High repeatability, capital intensive and 

specialization 

Relatively low repetition and less 

systemization 

Variety Low variety due to routine and 

standardized operations 

High variety due to matching customer 

needs and flexibility 

Variation  Low variation in demand due to stable, 

routine and predictable operations 

High variation in demand changing 

capacity and more customers month end 

(peak hours/weeks) 

Visibility Low visibility due customers not being 

exposed to the processes/operations 

High visibility due customers being 

exposed to the operations 

 

 

2.2. General activities of Operations Management (Chapter 1) 

 

 Understanding the operations’ strategic objectives; entails having clear vision and long 

terms goals.  

 Developing an operations strategy for the organisation: entails coming up with operations 

strategy to achieve company’s long term goals 

 Designing the operations products, services and processes: Design is the activity of 

determining the physical form, shape and composition of products, services and processes. 

 Planning and controlling the operation: Planning and controlling is the activity of deciding 

what the operations resources should be doing, then making sure that they really are doing 

it 

 Improving the performance of the operation: The continuing responsibility of all operations 

managers is to improve the performance of their operation 

 The broad responsibilities of operations management: some of the broader responsibilities 

for operations managers include; globalisation, the pressures of environmental protection, 
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social responsibility and technology awareness. 

 

 

2.3.  

Process types with practical examples 

 
i. Project processes- processes that deal with discrete usually highly customized products, 

timescale of production is relatively long, with a characteristic of low volume and high 

variety. Examples- shipbuilding, movie productions, installation of computer systems 

ii. Jobbing processes- processes that deal with high variety and low volumes, with some 

repetition of flow and activities. Each product has to share the operation’s resources with 

many others as opposed to project processes where each product has resources devoted 

more or less exclusively to it. Example: Furniture restorers 

iii. Batch processes- processes that treat batches of products together and where each batch 

has its own process route. It can be fairly repetitive, therefore it be found to have wide 

range of volumes and variety levels. Example: manufacture of most component parts which 

go into a mass-produced assemblies such cars 

iv. Mass processes- processes that produces goods in high volume, relatively low variety and 

largely predictable. Example: car manufacturing plant, soft drink manufacturing plant  

v. Continuous processes- Processes that are high volume and low variety, usually products 

produced in an endless flow. Example: electricity utilities   

 

 

 

2.4. Little’s Law 

 

Throughput time = work-in-process X Cycle time 

Therefore: Cycle time= Throughput time / WIP 

            = 4/10 

             = 0,4 mins 

Number of staff           = Work content/Cycle time 

              =1,2/0,4 

              = 3 staff 

 

 

 

 

 

 

 

ThroughPut Time=4mins 

WIP= 10 customers 

Work content= 1,2 min 
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Question 3 

 

3.1. The stages of product/service design 

 
 Concept generation – developing of concept ideas gathered from customers, staff, 

competitor activity like reverse engineering of a product, and from the research and 

development department  

 Concept screening – the concept ideas are screened by evaluating their value or worth, this 

involves assessing each concept or option against a number of design criteria: feasibility 

(ability to produce), acceptability (attractiveness) and vulnerability (risks) 

 Preliminary design-first attempt at both specifying the component (parts) product/services 

in the package and defining the processes (component structure) to create the package 

 Evaluation and improvement- entails evaluation of preliminary design to see weather it can 

be improved before the product/service is tested in the market 

 Prototyping and final design-it might be too risky going into full production, so its necessary 

that the improved design is turned into a prototype so that it can be tested in the market. 

Product/service prototype include clay model, computer simulations, samples or pilot 

projects 

 

 

3.2. Reasons to consider the whole supply network  

 

 It helps with the understanding of competitiveness: Companies must look beyond its 

immediate customers and suppliers to get a better understanding on customer needs and to 

gain competitive advantage 

 

 

 It helps identify significant links in the network: Companies must identify the downstream 

and upstream parts of the network which contribute most to end-customer service (value 

adding parts) 

 

 

 It helps focus on long-term issues: A long-term supply network view entails weighing the 

relative advantages to be gained from assisting or replacing the weak links in the supply 

network. For example major machine breakdown or labour strikes might disrupt a whole 

supply network 
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3.3. Aspects of a good layout/ General objectives of layout in operations 

 
 Inherent safety- Some processes can present a danger to staff and customers therefore 

pathways should be well defined and fire exists should be marked clearly with uninhibited 

access 

 Length of flow- the flow of materials, information or customers should be channelled by the 

layout so as to be appropriated for the objectives of the operations 

 Clarity of flow- all flow of materials of materials and customers should be well sign posted, 

clear and evident to staff and customers 

 Staff conditions- staff should be located away from noisy or unpleasant parts of the 

operation. The layout should provide for a well-ventilated, well lit and a pleasant working 

environment 

 Management coordination- supervision and communication should be assisted by the 

location of staff and communication devices 

 Accessibility- all machines, plant or equipment should be accessible to a degree which is 

sufficient for proper cleaning and maintenance 

 Use of space- all layouts should achieve an appropriate use of space in the operation (floor 

space) 

 Long-term flexibility- Layouts need to be changed periodically as the needs of the operation 

change. A good layout will have been devised with the possible future needs of the 

operation in mind 

 

 

3.4. Six job design elements  

 

1. What are the environmental conditions of the workplace? 

-The conditions under which jobs are performed will have a significant impact on peoples 

effectiveness, comfort and safety. This is called ergonomic environmental design. For a factory they 

would consider how and who will operate the large machines 

 

2. What technology is available and how will it be used? 

-The vast majority of operations tasks require the use of technology, even if the technology is not 

sophisticated. Not only does the technology need to be appropriate and designed well, so does the 

interface between the people and the hardware. This called ergonomic workplace design. In the 

factory the division of labour might be between the low skilled labourers and the highly skilled  

 

3. What tasks are to allocated to each person in the operation 

-Producing goods and services involves a whole range of different tasks which need to be divided 

between the people who staff the operation. Different approaches to the division of labour will lead 
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to different task allocations.  

 

4. What is the best method of performing each job? 

-Every job should have an approved method of completion and this should be the “best” method. 

This is usually referred to as work study-one element of scientific management. A work study will be 

made by the factory to determine the best method of completion for each job 

 

5. How long will it take and how many people will be needed? 

-The second element of scientific management is work measurement. Work measurement helps us 

calculate the time required to do a job so that we can then work out how many people we be 

needed. A factory will calculate how many hours per day it takes to deliver 100 units and how many 

workers it takes to that amount of work 

 

6. How do we maintain commitment? 

-Understanding how we can encourage people and maintain their commitment is the most 

important of the issues in job design and work organisations. A factory will have to consider using 

behavioural approaches such as empowerment, teamwork and flexible working hours to keep their 

workers committed and motivated 

 

 

3.5. Types of behavioural approaches 

 

 Job rotation-movement of individuals between different aspects of a job in order to increase 

motivation. E.g retail cashiers or bank tellers rotated between different departments  

 Job enlargement-increasing the amount of work given to individuals in order to make the job 

less monotonous. Eg. Redesigning an assembly-line of ten equal and sequential jobs into two 

parallel assembly lines of five people, meaning each operator would have twice the number of 

tasks to perform, but is not allocated further responsibility or autonomy 

 Job enrichment-increasing the variety and number of tasks within an individual job, this may 

include includes decision making and autonomy e.g  a single assembly line operator being 

allocated responsibility for carrying out routine maintenance and tasks such as record keeping 

and managing the supply of materials 

 Empowerment-increasing the authority given to people to make decisions within the job or 

changes to the job itself e.g. high involvement of staff in strategic direction/performance 

meetings in order to capture the staff useful ideas 

 Teamworking- staff collectively perform a defined task and have a high degree of discretion over 

how they actually perform the task e.g. nurses organized as teams to share responsibility for 

patients 
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 Question 04 

 

4.1. Types of Sequencing Rule /Sequencing activities 

 

1. Due date (DD) - prioritizing by due date means work is sequenced according to when it is due for 

delivery 

2. Last In First Out (LIFO) – usually selected for practical reasons, last job in is the first that get done 

3. First in First out (FIFO) - serving clients in exactly the sequence they arrived, as known as “first 

come first serve” 

4. Longest Operation Time (LOT) – completing work with the longest operation first 

5. Shortest Operation Time first (SOT) - completing short jobs first 

6. Customer priority- allows an important or aggrieved customer, or item to be “processed” prior to 

other, irrespective of the order of arrival of the customers or item. 

7. Physical constraints-the physical nature of the nature being processed may determine the priority 

of work. 

8. Johnson’s Rule- applies to the sequencing of number of jobs through two work centres.  

 

 

 

 

4.2. Johnson’s Rule 

 

D, C, A, B, E, F 

 

 

 

4.3. The alternative capacity plans (Chapter 11) 

 

 

a. Level Capacity Plan: entails ignoring the fluctuations and keep activity levels constant 

b. Chase demand Plan: attempts to adjust capacity to reflect the fluctuations in demand 

c. Demand Management: attempts to change demand to fit capacity availability. And also entails 

the management of customer orders and sales forecasts 
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4.4. Types of Inventory 

 
(1) Buffer inventory- inventory that compensates for unexpected fluctuations in supply 

and demand, can also be called safety inventory 

(2) Cycle inventory- inventory that occurs when one stage in a process cannot supply all 

the items it produces simultaneously (same time)and so has to build up inventory of 

one item while it processes the others. Results from the need to produce products in 

batches 

(3) De-coupling inventory- the inventory that is used to allow work centres or processes 

to operate relatively independently  

(4) Anticipation inventory- inventory that is accumulated to cope with expected future 

demand or interruptions in supply 

(5) Pipeline inventory- the inventory that exits because material cannot be transported 

instantaneously (immediately), between the point of supply and the point of 

demand. Also exists within processes where the layout is geographically spread out 
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Question 2 

2.1. Transformational processes 

 

 Clothing 

 

Retail Bank 

Transformed 

resources 

They would transform physical 

properties of materials such as fabric 

and leather 

They would transform information and 

customers. They would transform 

customers inquiries on opening new 

accounts or closing an account 

Transforming 

resources 

They would main make use of facilities 

(machinery and factory) and also staff 

to manufacture the clothing 

They would mainly make use of facilities 

(computers and branches) and also staff 

(tellers/consultants) to assist customers 

Transformation 

process 

They would mainly have a 

manufacturing process, producing 

products 

They would mainly have a service 

process, because they offer financial 

services to customers 

Output They produce tangible products 

(clothing) 

They produce intangible services 

 

 

2.2. Five Performance Objectives 

 

 Hospital Car factory 

Quality Patients receive most appropriate 

treatment, consulted and kept informed 

All parts are made on specification and 

assembly is to specification 

Speed The time between requiring treatment 

and receiving kept at a minimum 

The time between dealers requesting a 

vehicle of a particular specification and 

receiving it kept at a minimum 

Dependability  Keeping to appointment times and test 

results returned as promised 

On time delivery of vehicles to dealers. 

One time delivery of spares to services 

centres 

Flexibility Product/Service: the introduction of 

new types of treatments 

Mix: a wide range of available 

treatments 

Product/service: the introduction of new 

models 

Mix:  a wide range of options available 
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Cost Spend more on Staff and technology 

and facilities, than bought in materials 

Spend more on bought in materials and 

services and staff, than technology and 

facilities 

 

 

2.3. Four perspectives of operations strategy and what is strategy 

 

Strategy is the total pattern of the decisions and actions that influence the long term direction of the 

business. Thinking about strategy in this way helps us to discuss an organisation’s strategy even 

when it has been explicitly stated.  

 

a. Operations strategy is a top-down reflection of what the whole group or business wants to 

do 

b. Operations strategy is a bottom-up activity where operations improvements cumulatively 

build strategy 

c. Operations strategy involves translating market requirements into operations decisions 

d. Operations strategy involves exploiting the capabilities of operations resources in chosen 

markets 

 

 

 

2.4. Little’s Law 

 

2.4.1. Formula: ThroughPut time = work-in-process X cycle time 

 

2.4.2. Definitions: 

 

-Little’s Law: Its a mathematical relationship between ThroughPut time = work-in-process X cycle 

time 

 - ThroughPut time: The time for a unit to move through a process 

- Work-in-process: The number of units within a process waiting to be processed further  

- Cycle time: The average time between units of output emerging from a process 
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Question 3 

 

3.1. Why is good layout design important 

 
 Inherent safety- Some processes can present a danger to staff and customers therefore 

pathways should be well defined and fire exists should be marked clearly with uninhibited 

access 

 Length of flow- the flow of materials, information or customers should be channelled by the 

layout so as to be appropriated for the objectives of the operations 

 Clarity of flow- all flow of materials of materials and customers should be well sign posted, 

clear and evident to staff and customers 

 Staff conditions- staff should be located away from noisy or unpleasant parts of the 

operation. The layout should provide for a well-ventilated, well lit and a pleasant working 

environment 

 Management coordination- supervision and communication should be assisted by the 

location of staff and communication devices 

 Accessibility- all machines, plant or equipment should be accessible to a degree which is 

sufficient for proper cleaning and maintenance 

 Use of space- all layouts should achieve an appropriate use of space in the operation (floor 

space) 

 Long-term flexibility- Layouts need to be changed periodically as the needs of the operation 

change. A good layout will have been devised with the possible future needs of the 

operation in mind 

 

3.2. Supply-side factors and Demand-side factors that managers could consider in building a new 

hospital  

 

Supply side factors 

 Labour costs-entails costs of employing people with particular skills (doctors, nurses, 

administrative staff and managers) and weather their payment will be hourly or per unit 

 Land cost- entails the cost of acquiring the site for the new hospital , weather some facilities 

will be bought or rented/leased   

 Energy cost-entails the availability of energy such as electricity. The hospital will need high 

supply of electricity for its operations especially because of the type of company it is and this 

might the biggest influence of its location decisions 

 Transport cost- Depending if they in the urban or township area. Costs might involve 

transporting inputs (equipment, medical supplys and safety gear) from the suppliers. And 

also transporting patients from accidents scenes or homes to the hospital 

Demand side factors 

 Labour skills-the abilities of local labour force (doctors, nurses, managers, administrative 

staff) at the hospital can have an effect on customer/patients reaction to the services 
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produced by the company, labour must be skilled in medical practice, machine operations 

and hospital management and be closely located to the facilities 

 The suitability of the site- different sites are likely to have different intrinsic characteristics 

which can affect an operations ability to serve customers and generate revenue. This will be 

a public hospital, meaning it must be closer to the majority of people in township and urban 

areas, to ensure easy access for those using public transport.  The hospital must be  closer to 

suppliers (decrease transportation costs) 

 Image of location- a company’s choice of location builds a certain reputation to a clients 

mind. If it’s in the urban area it might give impression on a private hospital, and if in the 

township, it might give impression of low standards. Therefore, the hospital could be located 

in a neutral area to accommodate township and urban clients. 

 Convenience for customers- Locations that offer conveniences for the customers are 

important. For easy access to customers and a good intrinsic characteristic  

Tip: Be open to suggest other options the hospital could consider 

 

3.3. Basic layout types 

 
 Fixed-position layout- locating the position of a product or service such that it remains 

largely stationary, while transforming resources are moved to and from it. E.g. open-

heart surgery, shipbuilding 

 Functional/Process layout- similar (transforming) resources are located together 

according to the needs and convenience of the functions performed. E.g. restaurant 

kitchen, supermarkets 

 Cell layout-locating transforming resources with a common purpose in close proximity in 

cells. E.g. Retail stores 

 Product layout- locating transforming resources in a sequence defined by the processing 

needs of a product/service. E.g. car manufacturing, self-services cafeteria  

 

3.4. Six steps of Method Study 

 

Step 1: Selecting the work to be studied 

Step 2: Recording the present method 

Step 3: Examining the facts 

Step 4: Developing a new method 

Step 5 and Step 6: Installing the new method and regularly maintaining it  

 

3.5. Three types of flexible working, which fall under the behavioural approach to job design 

 

a. Skills flexibility: If a flexible workforce that can adapt itself to several tasks is clearly a major 

advantage to a company. Staff must be able to move across several different jobs and be deployed 

in whatever activity is in demand. 
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b. Time flexibility: also know as flexi time working, entails a core working time for each individual 

member of staff and allow other times to be accumulated flexibly. Or its the increasing possibility of 

individuals varying the time during which they work 

 

c. Location flexibility- teleworking: Many jobs could be performed at any location where there are 

communication links to the rest of the organisation. It gave rise to Teleworking, which entail 

alternative workplace, home working and creating a virtual office.  

 

Question 4 

 

4.1. Planning and Control activities associated with routine surgery in a hospital in terms of how it 

is organised.  

 
1. Loading entails the amount of work that is allocated to a work centre, it also includes finite 

loading (a machine with a set limit) and infinite loading (allocates work regardless of its 

limits). A hospital may allocate work/shifts to nurses and doctors based on its departments 

2. Sequencing is the activity that decides which order the work should be performed. It 

includes rules like due date (DD), last in first out (LIFO), First in first out (FIFO), and longest 

operation time (LOT). Companies can also use Johnson Rule in its sequencing. The hospital 

needs to sequence how patients will be treated, operated and consulted.  

3.  Scheduling entails the detailed timetable of what work should be done and what time. 

Hospital would have a schedule for the shifts for nurses and doctors.  

4. Monitoring and controlling involves operations being monitored to check that planned 

activities (loading, sequencing or scheduling) are taking place. Any deviation from the plan 

must be fixed which will involve some form of re-planning. Hospital mangers would need to 

check if the loading and scheduling of shifts is done correctly. And also check if all sequencing 

rules are done correctly.  

 

4.2. Difference between dependant and independent demand 

 

Dependant demand: Demand that is relatively predictable because it is derived from some other 

known factor 

Independent demand: Demand that is not obviously or directly dependent on the demand for 

another product or service 

 

 

4.3. P; D Ratios (Refer to Chapter 10: Figure 10.4 for drawing) 

 
 Resource-to-Order- operations that buy-in resources and produces only when they are 

demanded by specific customers. P (Through Put time) and D (lead time)are the same 
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 Make-to-order- operations that produce products only when they are demanded by specific 

customers. D is short 

 Make-to-stock- operations that produce products prior to their being demanded by specific 

customers. D is shortest  

4.4. Sequencing processes 

 

4.4.1. LIFO: B, D, A, C, E 

4.4.2. EDD: B, C, D, E, A 

4.4.3. LOT: D, B, C, A, E 

 

4.5. Benefits of Enterprise Resource Planning (ERP) 

 

ERP is the integration of all significant resource planning systems in an organisation that, in an 

operations context, integrates planning and control with other functions of the business 

 Because software communicates across all functions, there is absolute visibility of 

what is happening in all parts of the business 

 The discipline of forcing business process-based changes is an effective mechanism 

for making all parts of the business more efficient 

 There is a better ”sense of control” of operations that will form the basis for 

continuous improvement 

 It enables far more sophisticated communication with customers, suppliers and 

other business partners, often giving more accurate and timely information 

 It is capable of integrating whole supply chains including suppliers supplier’s and 

customers’ customers 

 

 

 

 

 

...........................................END....................................... 
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