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IMPORTANT NOTICES 

 
WHEN TO USE THE STUDY GUIDE, TUTORIAL LETTER 102 AND THE TUTORIAL LETTER 103 

 

 This tutorial letter 103 REPLACES the study guide for MNO2601 for Topics 8, 9, and 10 if you 
have purchased the 3rd edition of the prescribed textbook. 

 
THE DIFFERENCES BETWEEN THE 2ND AND 3RD EDITION 
 

 The differences between the 2nd and 3rd edition are mainly related to the case studies. There are 

a few sections in the 3rd edition where content from the 2nd edition has been removed. There are 

a few sections in the 3rd edition where new content has been added.  

 The MNO2601 examination question paper will be the same for all students regardless of whether 

you are using the 2nd or 3rd edition of the textbook.  
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Topic 8 
 

Capacity planning and control 
 

  
AIM 

 To provide students with an understanding of the general nature of planning and 

control activities in operations, and why capacity planning and control is important for 

production/operations management.   

 

  
 
LEARNING OUTCOMES 

When you have worked through this study unit you should be able to do the following: 
 

 explain what the planning and control of operations entail   

 demonstrate how the nature of demand and supply could affect planning and control in operations 

 describe the tasks of planning and control in operations and give practical examples to illustrate 
how each could be applied  

 explain the volume-variety effect on the planning and control task of operations 

 explain the meaning of capacity in the context of operations 

 explain what capacity planning and control entails 

 demonstrate how demand and capacity are measured in operations 

 explain which alternative capacity plans or methods of responding to demand fluctuations are 
available in operations 

 demonstrate how a capacity planning and control approach for a particular operation would be 
selected 

 use the knowledge, insight and skills you have acquired regarding 
 

- the general nature of planning and control of the operation  
- the nature of demand and supply and their effect on planning and control of the operation  
- the tasks of planning and control in operations, and  
- the volume-variety effect on the planning and control task of operations 
- the meaning of capacity in the context of operations 
- the task of capacity planning and control 
- measuring demand and capacity in operations 
- alternative capacity plans or methods of responding to demand fluctuations in operations 
- selecting a capacity planning and control approach for a particular operation 

 
to justify the importance of capacity planning and control and demonstrate this by identifying both 
correct and incorrect statements with regard to the study material and practical applications in 
general, in either multiple-choice format or essay-type questions 

 

 show evidence of your appreciation for capacity management by endorsing the theoretical concepts 
and demonstrating the application of the relevant production/operations skills in a practical manner     
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Study unit 10 
 

The nature of planning and control 

in operations 
 

  
 
KEY CONCEPTS 

 planning and controlling the operation 
planning task in operations 
balance of planning and control  
uncertainty in demand 
dependent demand 
resource-to-order 
make-to-stock 
P:D ratios 
D – demand time 
finite/infinite loading 
customer/client priority 
LIFO – last in first out 
longest operation/longest total job time first (LOT) 
Johnson’s Rule 
complexity of scheduling 
Gantt Charts 
rostering 
push/pull control 
volume-variety effect on planning and control 
reconciling supply with demand 
control task in operations 
long-term, medium-term and short term planning 
and control 
uncertainty in supply 
independent demand 
make-to-order 
make-to-stock and assemble-to order hybrid 
P – total throughput time 
loading 
sequencing 
due date (DD) 
FIFO – first in first out 
shortest operation/shortest total job time first (SOT) scheduling 
forward/backward scheduling 
scheduling work patterns 
monitoring and controlling the operation 
drum, buffer, rope 
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GETTING AN OVERVIEW 
 

In this study unit we address the first four learning outcomes of topic 8.  We explain what the planning and 

control of operations entail, demonstrate how the nature of demand and supply could affect planning and 

control in operations, describe the tasks of planning and control in operations, give practical examples to 

illustrate how each could be applied and explain the volume-variety effect on the planning and control task 

in operations. 

 

10.1   INTRODUCTION IN THE PRESCRIBED BOOK 
 

 

 
READ 

 First read the introduction to chapter 10 in your prescribed book. Then study figure 

10.1 in your prescribed book and specifically note which part(s) of the model of the 
design activities in production and operations management is/are discussed in this 

particular topic. Finally, read the points listed under the following questions at the end 

of chapter 10 of your prescribed book: 

 

 “What is planning and control?” (1 mark) 

 “What is the difference between planning and control?” (2 marks) 

 “How do supply and demand affect planning and control?” (3 marks) 

 “What are the activities of planning and control?” (4 marks)            

 

10.2   OPERATIONS IN PRACTICE 
 

 
 

 
ACTIVITY 10.1 

 Read the case example entitled “You have to be super-organised to manage a 
workshop” in chapter 10 of your prescribed book and then answer the following 
questions: 
 
(1) Which a) scheduled and b) unscheduled activities take place in the workshop? 
 
(2) Which additional tasks need to be accommodated in the daily schedule? 

 

 
 

 
FEEDBACK ON ACTIVITY 10.1 

  
(1) The scheduled activities which take place in the workshop include the routine 

servicing on customers’ vehicles and repairs on the company pre-owned  vehicles 
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(ie for sale). The unscheduled activities which take place in the workshop include 
the emergency repairs on customer’s vehicles. 
 

(2) Additional tasks which need to be accommodated in David Sithole’s daily 
schedule include management of staff annual leave, staff training, meetings, stock 
management (and lead times related thereto), managing drivers (for dropping off 
and/or picking up customers), reporting, and finally, ensuring the implementation 
of safety practices in the workplace.  

 

10.3   PLANNING AND CONTROL IN OPERATIONS 
 

 

 

 

ACTIVITY 10.2 

 Study the first and second sections of chapter 10 of your prescribed book, entitled 
“What is planning and control?” and “The difference between planning and control” 
then answer the questions and/or complete the following:  
 
(1) The purpose of planning and control in operations is ......... . 

 
(2) Which two “entities” in an operation do the planning and control activities 

reconcile?  
 

(3) Why are planning and control in operations linked in your prescribed book, while 
it may be argued that, theoretically, they involve separate concepts? 

 
(4) How would the decreasing flexibility in the operation’s ability to change plans as 

time shortens influence the nature of planning and control over the long, 
medium and short terms? 

 
(5) How could high/low volume and high/low variety operations affect 

customer/client responsiveness, the planning horizon, major planning 
decisions, control decisions and robustness? 

 

 
 

 
FEEDBACK ON ACTIVITY 10.2 

 (1) With regard to question 1, note that “planning and control is concerned with the 
reconciliation between what the market requires and what the operation’s 
resources can deliver”. While the “planning and control activities provide the 
systems, procedures and decisions which bring together different aspects of 
supply and demand”, the purpose of planning and control is “to ensure that the 
operation’s processes run effectively and efficiently and produce products and 
services as required by customers”.  
 

(2) With reference to question 2, planning and control activities provide the systems, 
procedures and decisions to bring together the resources of the operation (with a 
general ability to supply customers/clients with products/services) and a set of 
general and specific demands from actual and potential customers/clients for 
products/services. Planning and control therefore reconcile supply and demand. 
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(3) With reference to question 3, planning is “a formalization of what is intended to 

happen at some time in the future”, although a plan does not guarantee that an 
event will actually happen. It is, therefore, rather “a statement of intention”. Control 
is “the process of coping with changes” in variables such as what the customers 
want and when they want it, suppliers who are not able to deliver on time, machine 
failure and absent staff members. Control “makes the adjustment which allows 
the operation to achieve the objectives that the plan has set, even when 
assumptions on which the plan was based do not hold true”.  

 
(4) With reference to question 4, note that the nature of planning and control activities 

change over time. In long-term planning and control, operations managers plan 
their actions, they estimate what resources they will need and they formulate their 
objectives. The emphasis is, therefore, on planning and not on control. Medium-
term planning and control is “concerned with planning in more detail (and 
replanning if necessary)” and “looks ahead to assess the overall demand which 
the operation must meet in a partially disaggregated manner”. In short-term 
planning and control, “many of the resources will have been set and it will be 
difficult to make large-scale changes” although “short-term interventions are 
possible if things are not going to plan” and “by this time, demand will be assessed 
on a totally disaggregated basis”. Study figure 10.2 in your prescribed book and 
note the balance between planning and control activities as the time horizon 
changes from hours/days to months/years.  

 
(5) With reference to question 5, note that operations that produce a relatively low 

volume but a high variety of products and services have different customers who 
require a different set of factors. They use processes that have a different set of 
needs from those that create standardised products and services in high volume. 
Study table 10.1 and note the differences in the volume-variety effect on the 
planning horizon, major planning decisions, control decisions and robustness 

 

10.4   NATURE OF DEMAND AND SUPPLY IN OPERATIONS 

 

 
 

 
ACTIVITY 10.3 

 Study the third section of chapter 10 in your prescribed book entitled “The effect of 
supply and demand on planning and control” and then answer the following questions:  
 
(1) Why could uncertainty in demand and supply affect the planning and control 

activities in operations? 
 

(2) What is the difference between dependent and independent demand and how 
would each affect the planning and control activities of such operations?   

 
(3) How do the concepts of depending and independent demand (discussed in 

question 2) relate to planning and control activities for:  
 

a)  Create and deliver to order/make to order 
b)  Partially create and deliver to order/assemble to order 
c)  Create to stock/make to stock”  
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(4) Describe P:D ratios and more specifically, describe how the P:D ratios over the 
life cycle differ for the three types of planning and control referred to in question 
3. 

 

 
 

 
FEEDBACK ON ACTIVITY 10.3 

 (1) With reference to question 1, some operations are reasonably predictable and run 
to plan, so the need for control is minimal. In others, supply and/or demand may 
be unpredictable and it may, therefore, become necessary to rethink plans quite 
often and to step up control activities.  
 

(2) With reference to question 2, dependent demand is “relatively predictable 
because it is dependent upon some factor which is known”, so dependent demand 
planning and control concentrate on the consequences of the demand within the 
operation. (In this case the materials requirements planning approach – MRP – 
may be used.) On the other hand, independent demand operations will supply 
demand without having any firm idea of customers’ orders. The 
business/organisation therefore runs the risk of stockouts on certain items 
because demand may exceed the available stock. This is normal for independent 
demand planning and control where the operation attempts to draw on inventory 
to respond quickly by putting resources in place to satisfy demand. Study the short 
case example entitled “Operations control at Air France” in chapter 10 and answer 
the questions that follow in the prescribed book. Also study figure 10.3 in your 
prescribed book. This figure illustrates dependent/independent demand 
operations. 

 
(3) Note that the dependent and independent demand concepts (discussed in 

question 2) are closely related to the ways of responding to demand. In conditions 
of dependent demand, an operation will only begin the process of producing 
goods or services when a customer order is received. The order will trigger the 
planning and control activities. In conditions of independent demand, operations 
will supply demand without having any firm forward visibility on customer orders. 
Classifying the relationship between dependent demand, independent demand 
and the ways of responding to demand does not result in a strictly ordered 
classification.  

 
However, it can be said that there appears to be a trend. For example, “create-to-
stock/make-to-stock” scenarios, where goods are made and ready for purchase 
ahead of firm demand, like movies in cinema houses and stock in supermarket 
retail outlets, are typically examples of independent demand in which orders are 
based on experience and understanding of the market, independent of what may 
actually happen. They make a “best guess” concerning future demand and 
attempt to put the resources in place which can satisfy this demand.  
 
“Create and deliver to order/make-to-order” scenarios, where parts are ordered 
and goods manufactured only after a customer order has been received, like 
construction of a house or organisation of a conference, are typically examples of 
dependent demand. The firm customer order results in exact specifications for 
parts or materials, and a production schedule.  
 
When the operation is more confident of the nature of demand but still does not 
know its volume or timing, it may still only produce the actual product or service 
after receiving a firm customer order, but it will keep the resources in stock to 
satisfy demand quickly (“partially create and deliver to order/assemble to order”). 
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(4) Determining the P:D ratios (P stands for “total throughput time” and D for “demand 

time”) for various operations is another way of characterising the relationship 
between the time when a customer/client “asks” for a product/service and the time 
it takes the operation to obtain the resources and produce and/or deliver the 
product/service. High P:D ratios generally mean that the operations need a long 
time before they can respond to customers/clients needs. These operations 
normally also have a higher degree of uncertainty in their planning and control 
activities as a result of the longer time span involved in “order-by-customer/client-
to-production/delivery-by-operation”. Nevertheless, it should be noted that 
because demand (D) per se is usually only a prediction, subject to considerable 
uncertainty, no matter how much greater P is than D, the risk of inaccurate 
operations planning and control decisions is greater. Reducing the P:D ratios, 
therefore, becomes a way of removing some of the risk involved in operations 
planning and control. 
 
To describe how the P:D ratios over the life cycle differ for the three types of 
planning and control referred to in question 3, study figure 10.4. 

 

10.5   PLANNING AND CONTROL TASKS 
 

 
 

 
ACTIVITY 10.4 

 Study the fourth section of chapter 10 of your prescribed book entitled “Planning and 
control activities” and then answer the questions and/or complete the following: 
 
(1) Planning and control require the reconciliation of supply and demand in terms of 

 
(a)   loading, which means determining the ............... . 
(b)   sequencing, which means determining the ............... . 
(c)   scheduling, which means deciding on ............... . 
 

(2) When loading a work centre, why is there normally a difference between the 
maximum time available and the actual running time?  
 

(3) What is the difference between finite and infinite loading, and in which types of 
operation would each be relevant?  

 
(4) How would the priorities given to work be affected by using each of the following 

sequencing rules: customer/client priority, due dates, LIFO, FIFO, longest 
operation/ longest total job time first, and shortest operation/shortest total job time 
first?  

 
(5) What is a Gantt Chart and how can it be used to track progress in jobs and work 

centres?  
 

(6) Why is scheduling said to be one of the most complex tasks in 
production/operations management and how many possible schedules could 
there be if we had three different jobs and two machines that operated 
independently of each other?  
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(7) What is the difference between forward and backward scheduling, and which 
approach complements just-in-time (JIT) operations? Where is rostering used and 
why is scheduling staff times considered even more complex?  

 
(8) What does the monitoring and control activity entail with regard to the volume and 

timing reconciliation between supply and demand? How could push and pull 
control affect inventory build-up in operations? 

 
(9) Contrast the following types of control: a) Expert control b) Trial-and-error control 

c) Intuitive control d) Negotiated control 

 

 
 

 
FEEDBACK ON ACTIVITY 10.4 

 (1) With reference to question 1, note that “planning and control require 
reconciliation of supply and demand in terms of volumes, timing and quality”. To 
reconcile volume and timing, four overlapping activities are performed: loading, 

sequencing, scheduling, and monitoring and control.  
 

Loading is the amount of work that is allocated to a work centre. Sequencing is 
the order in which the work will be performed. Scheduling involves a detailed 

timetable showing dates and times for starting and completing jobs. And finally, 
given the plan of the operation through loading, sequencing and scheduling, 
each part of the operation needs to be monitored to ensure that planned activities 

are indeed undertaken (ie to exercise control). Study figure 10.6 in your 
prescribed book for an illustration of planning and control activities for operations, 

and what each activity attempts to achieve.  
 

(2) With reference to question 2, the difference between maximum available time 

and valuable operating time (eg of a machine) takes into consideration certain 
unavoidable time losses (public holidays, weekends, equipment idling, set-up 

and changeover – planned periods of unproductivity, etc) and avoidable losses 
in time (quality losses, slow running equipment, breakdown, failure – unplanned 

periods of unproductivity, etc) in well-run operations. Study figure 10.7 in your 
prescribed book.  

 
(3) With reference to question 3, finite loading is “an approach which only allocates 

work to a work centre up to a set limit”, which is the estimate of the capacity of 
the work centre. Infinite loading is “an approach to loading work which does not 

limit accepting work, but tries to cope with it”. Study figure 10.8 for illustrations of 
both finite and infinite loading, and note where each approach is particularly 
relevant to an operation.  

 
(4) With reference to question 4, note that when priorities are given to work in an 

operation, a predefined set of rules may apply, or physical constraints (physical 
nature of materials being processed) may determine the priority. This predefined 

set of sequencing rules includes customer/client priority sequencing, due date 
(DD), last-in-first-out (LIFO), first-in-first-out (FIFO), longest operation time first 

(LOT) and shortest operation time first (SOT).  

 
Customer/ client priority sequencing is when important or aggrieved 
customers/clients are processed prior to others, irrespective of the order of 

arrival. DD sequencing is when work is sequenced according to the due date for 
delivery, irrespective of the size of each job or importance of the customer/client. 
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LIFO sequencing is when work is selected for practical reasons, meaning those 

last in move out first. With FIFO sequencing customers/clients are served as they 
arrive – this is also known as first-come-first-served. LOT sequencing is when 

jobs that take the longest are done first, and SOT is usually when cash-
constrained operations do the quickest jobs first to invoice, receive payment 
quicker and improve cash flow.  

 
Finally, note that the five performance objectives may also be used to judge the 

effectiveness of the sequencing rules. These performance objectives include 
dependability (meeting due dates as promised), speed (minimising the time a job 
spends in process) and cost (minimising work-in-process inventory and 

minimising idle time at work centres).  
 

(5) With reference to question 5, Gantt Charts are used as a method of scheduling. 
It is a simple device, which represents time as a bar or channel on a chart. Figure 

10.10 is an illustration of a Gantt Chart.  

 
(6) With reference to question 6, note that schedules are statements of the volume 

of work to be done and the timing of operations. Their aim is to ensure that 

customers’ demands are met. In rapid-response service operations where 
customers arrive in an unplanned manner, schedules do not work – the operation 

can merely respond once demands are made.  

 
Note that the scheduling activity is considered to be one of the most complex 
tasks in production/operations management, because it deals with several 

different types of resources simultaneously (eg machines with different 
capabilities and capacities) and the number of possible schedules increase 
rapidly as the number of activities and processes increase. For example, with 

one machine and five different jobs, there are 120 different possible schedules. 
For [n] jobs there are [n!] (factorial n) different ways of scheduling the jobs 

through a single process. For more than one machine, the possible number of 
schedules are [(n!)m] – for three different jobs and two machines we could have 

36261 = 666 = 36 possible schedules.  

 
(7) With reference to question 7, forward scheduling involves starting work as soon 

as it arrives, while backward scheduling involves starting the jobs at the last 

possible moment. Study table 10.4 in your prescribed book and note the 
advantages of forward and backward scheduling. In theory both MRP (material 

requirements planning) and JIT (just-in-time) use backward scheduling, which 
means that the work is only started when it is required.  
 

Scheduling work patterns refers to a situation where the dominant resource in 
the operation is its staff, and the schedule of work times effectively determines 

the capacity of the operation itself. The main task is therefore to make sure that 
enough people are working at any time to provide the capacity appropriate to the 
level of demand at that time. Note some of the issues involved in scheduling staff 

times as described by the authors of your prescribed book. These issues include 
the following: capacity must match demand; the length of each shift must not be 

not too long or short; working unsociable hours must be minimised; days off must 
match staff’s conditions of employment, vacation and other times off; and 

sufficient flexibility must be maintained to cover unexpected changes in staff due 
to sickness and demand surges. 
 

(8) With reference to question 8, note that after a plan has been created for the 
operation through loading, sequencing and scheduling, each part of the 

operation has to be monitored to ensure that the planned activities do take place. 
Any deviation from the plans must be rectified through some kind of intervention 
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and may involve replanning. Study figure 10.14 in your prescribed book for an 

illustration of a simple model of control.  
 

An important distinction is made between intervention signals that push work 
through the process within the operation (work is pushed out without considering 
whether the succeeding work centre can use it and idle time occurs – inventory 

build-up and queues may result) and intervention signals that pull work only 
when it is required (the customer works as the trigger to pull the work from the 

preceding work station).  
 
Note that in pull systems an inventory build-up is less likely and, therefore, they 

are favoured in JIT operations. Study figure 10.15, which illustrates push and pull 
control systems. Note the inventory build-up in the systems. It is not always easy 

to decide exactly where there should be control in the process.  
 

Goldratt (accredited author of the “theory of constraints” [TOC] and “optimised 
production technology” [OPT] concepts) argued that the point of control should 
be the bottleneck. It is called the “drum”, as it sets the beat for the rest of the 

process to follow and it should be working all the time, because by definition it 
does not have enough capacity. It is therefore sensible to set up a buffer of 

inventory in front of the bottleneck to make sure it always has something to work 
on. It is not worthwhile for the parts in the process before the bottleneck to work 

to their full capacity as this will cause inventory build-up. Some form of 
communication (called the rope) is needed between the bottleneck and the input 
to the process to make sure that activities before the bottleneck do not 

overproduce.  
 

Study figure 10.16 in your prescribed book where the concepts of 
“drum/bottleneck”, “buffer” and “rope” are illustrated. Also study the critical 
comments by the authors of your prescribed book about the degree of difficulty 

with which an operation is controlled. We agree with the authors. Note the set of 
useful questions that can be asked to assess the difficulty associated with the 

control of any operation.    
 

(9) Any divergence from conditions required for routine control, require a different 
types of control. Four of these types of control include expert control, trial-and-
error control, intuitive control and negotiated control. Refer to page 254 in your 

prescribed textbook for the explanations on each of these types of control. 

 

 
 

 
CHECKLIST 

 Now that you have completed study unit 10 on the general nature of planning and 
control in operations you should be able to do the following: 
 

 explain what the planning and control of operations entail   

 demonstrate how the nature of demand and supply could affect planning and 
control in operations 

  describe the tasks of planning and control in operations and give practical 
examples to illustrate how each could be applied  

 explain the volume-variety effect on the planning and control task of operations 

 use the knowledge, insight and skills you have acquired regarding  
 

- the general nature of planning and control of the operation  
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- the nature of demand and supply and their effect on planning and control of 
the operation  

- the tasks of planning and control in operations, and  
- the volume-variety effect on the planning and control task of operations 

  
     to justify the importance of planning and control in operations and demonstrate 

this by identifying both correct and incorrect statements with regard to the study 
material and practical applications in general, in either multiple-choice format or 
essay-type questions  

 show evidence of your appreciation of the general nature of planning and control 
in operations by endorsing the theoretical concepts and demonstrating the 
application 

 

 
 

 
SUMMARY 

 This study unit examined the general aspects of planning and control in the 
production/operations management system. The next study unit, study unit 11, focuses 
specifically on capacity planning and control. 

 

 
 

 
ASSESSMENT 

 (1) Consider the case study entitled “CGI – A learning curve in planning and 
tracking” at the end of chapter 10 of your prescribed book and then answer the 
two questions posed at the end. 
 

(2) Do problems and applications 1 to 5 at the end of chapter 10 of your prescribed 
book. Note that these will help you practise analysing operations. 

 
Note: Some study activities may only require you to re-read a portion of the chapter 
you have just studied, while others may draw on your general knowledge and 
experiences  of a particular business/organisation  or other institution. Finally, others 
may even send you on a trip to an equivalent local business/organisation or other 
institution to do your own investigation. 
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Study unit 11 
 

Capacity management 
 

  
 
KEY CONCEPTS 

 capacity planning and control 
aggregate planning and control 
capacity of an operation 
maximum processing capacity 
capacity constraints 
capacity ceiling 
“bottleneck” constraint 
long-term capacity planning and control 
medium-term and short-term capacity 
aggregate demand and capacity 
planning and control 
measuring demand and capacity 
forecasting demand fluctuations 
seasonality of demand 
output capacity measure 
input capacity measure 
activity mix 
design capacity 
effective capacity 
utilisation as measure of operation’s performance 
efficiency as measure of operation’s performance 
overall equipment effectiveness (OEE) 
availability rate [a] 
performance rate [p] 
quality rate [q] 
alternative capacity plans 
level capacity plan 
chase demand plan 
overtime/idle time 
annualised hours 
“hire and fire” 
part-time staff 
subcontracting 
managed demand plan 
mixed capacity plans 
yield management 
cumulative demand/production 
cumulative representation 
capacity change costs 
waiting/queuing theory 
parallel servers 
source of customers/calling population 
finite/infinite 
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source of customers/clients 
arrival rate 
queue 
rejecting 
balking 
reneging 
queue discipline 
servers 
balancing capacity and demand 
variability in demand and supply 
customers’ perceptions of queuing 

 

GETTING AN OVERVIEW 
 

In this study unit, we address the last five learning outcomes of topic 8. We explain the meaning of capacity 

in the context of operations, explain what the task of capacity planning and control entails, demonstrate 

how demand and capacity are measured in operations, explain which alternative capacity plans or methods 

of responding to demand fluctuations are available in operations, and demonstrate how a capacity planning 

and control approach for a particular operation would be selected. 

 

11.1   INTRODUCTION IN THE PRESCRIBED BOOK 
 

 

 
READ 

 First read the introduction to chapter 11 of your prescribed book. Then study figure 

11.1 in your prescribed book and specifically note which part(s) of the model of the 

design activities in production and operations management is/are discussed in this 

particular topic. Finally, read the points listed under the following questions at the end 

of chapter 11 of your prescribed book:  

 

 “What is capacity management?” (3 marks) 

 “How is capacity measured?” (2 marks) 

 “What are the ways of coping with demand fluctuation?” (4 marks) 

 “How can operations plan their capacity level?” (2 marks) 

 “How is capacity planning a queuing problem?” (2 marks) 

 

11.2   OPERATIONS IN PRACTICE 
 

 
 

 
ACTIVITY 11.1 

 Read the case example entitled “Whatever the weather” in chapter 11 of your prescribed 
book and then answer the following questions: 
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(1) What are the capacity planning and control considerations that need be taken into 
account with regard to the changing weather patterns? 

 

 
 

 
FEEDBACK ON ACTIVITY 11.1 

 (1) Weather changes can have a severe impact on a number of different industries.  
A few industries outlined in the case are: 
 
a) Agriculture (farmers should try to be flexible, in order to respond more easily 

to weather challenges). 
b) Tourism (sharp declines in poor weather conditions)  
c) Retail outlets (selling products such as sunscreen, sunglasses, ice-cream in 

hotter weather conditions). 
d) Energy (as temperatures rise, consumer’s demand for air-conditioning 

increases) 
 
In order to mitigate the impact of weather changes, businesses need to be aware 
of the relevant seasonal trends in a particular industry, and plan ahead in order to 
synchronise their supply, to fluctuations in consumer demand. 

 

11.3   THE MEANING OF CAPACITY IN OPERATIONS 
 

 
 

 
ACTIVITY 11.2 

 Study the first section of chapter 11 in your prescribed book entitled “What is capacity 
management?” and then answer the questions and/or complete the following:  
 
(1) The capacity of an operation is ............... (definition) and takes the scale of the 

operation into account, which means ............... and with which a time dimension 
must be incorporated, which means ... .  
 

(2) Why do many operations operate at levels below their maximum processing 
capacity?  

 
(3) What is a “bottleneck” constraint and how could it impact on the capacity of an 

operation?  
 

(4) The task of capacity planning and controlling involves ............... . 
 

(5) How do medium-term and short-term capacity decisions tie in with long-term 
capacity strategies? 

 
(6) Aggregated demand and capacity are used to set capacity levels over the medium 

and short terms. In the case of a motor vehicle manufacturer, the aggregate 
measure of capacity and demand would comprise ............... and in the case of a 
dentist, it would comprise ............... . 
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(7) How would decisions relating to capacity planning and control affect the following 
aspects of an operation’s performance: costs, revenues, working capital, quality, 
speed, dependability and flexibility? 

 
(8) The sequence of capacity planning and control involves the three steps of 

 
(a) measuring ............... 
(b) identifying ............... 

        (c) choosing ............... 

 

 
 

 
FEEDBACK ON ACTIVITY 11.2 

 (1) With reference to question 1, the “common use of the word capacity is in the 
static, physical sense of the fixed volume of”, for instance a container. While this 

measure of capacity describes the scale of the operation, it does not reflect the 
processing capacity, which must include a time dimension. The definition of the 
capacity of an operation as put forward by the authors of your prescribed book 

reads: “[Capacity] is the maximum level of value added activity over a period of 
time that the process can achieve under normal operating conditions.” 

 
(2) With reference to question 2, note that some organisations operate below their 

maximum processing capacity because (a) there may be insufficient demand for 
the products or services to use up all available capacity, or (b) as a deliberate 
policy that enables the operation to respond quickly to new “unplanned or 

unexpected” orders.  

 
(3) With reference to question 3, note that a capacity constraint will occur when 

some part(s) of the operation is/are operating at its (their) “capacity ceiling” (at 

maximum processing capacity level) even while other parts may be operating 
below the capacity ceiling. Various parts of the operation may be pushed to their 

capacity ceiling and act as a constraint on the operation as a whole.  

 
(4) With reference to question 4, the capacity planning and control task is to set the 

effective capacity of the operation so that it can respond to the demands placed 

upon it. This usually determines how the operation will react to fluctuations in 
demand.  

 
(5) With reference to question 5, the introduction (or deletion) of major increments 

of physical capacity, which depends on long-term changes in demand and 
alternative capacity strategies, was discussed. When long-term capacity has 

been established, it must be decided how capacity should be adjusted in the 
medium term (based on the assessment of demand forecasts for a period of 2 

to 18 months) and in the short term (flexibility owing to demand changes on a 
month-to-month, week-to-week, day-to-day or even hour-to hour basis, as well 
as on short notice). 

 
(6) With reference to question 6, aggregated demand and capacity deal with “broad 

measures of output” (they are not concerned with the details of the individual 

products and services offered) and involve some degree of approximation 
(especially if the mix of products and services varies significantly). In the case of 
the motor vehicle manufacturer, it could be the number of units for a given model 

of car (eg 40 000 BMW 3 series vehicles per year) and in the case of the dentist 
it could be number of patients (eg 10 patients per day or 50 per week). 
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(7) With reference to question 7, note that decisions taken while capacity plans are 

devised may affect several different aspects of performance as described by the 

authors of your prescribed book under the subheading “The objectives of 
capacity planning and control”.  

 
Apart from the aspects of performance discussed earlier, namely quality, speed, 
dependability, flexibility and cost, other areas influenced by capacity planning 
and control decisions include revenues (fluctuations in demand may cause less 

or more sales) and working capital. Working capital involves “tying up” money in 
finished goods through inventory prior to the probable realisation of demand, 

and/or maintaining unnecessary surplus capacity in case unrealistic sales 
opportunities should arise. 

 
(8) With reference to question 8, the sequence and steps of capacity planning and 

control are illustrated in figure 11.2 of your prescribed book. Note: The forecast 
in actual demand is likely to be uncertain and fluctuating, therefore the operation 

is likely to work on a measure of aggregate demand that it believes it would be 
able to meet with its current capacity. 

 

11.4 MEASURING DEMAND AND CAPACITY IN  
OPERATIONS 

 

 
 

 
ACTIVITY 11.3 

 Study the second section of chapter 11 of your prescribed book entitled “How is 
capacity measured”, as well as the supplement to chapter 6 entitled “Forecasting”. 
Then answer the questions and/or complete the following:  
 
(1) From a capacity planning and control point of view, what are the three 

requirements for a demand forecast for an operation?  
 

(2) What is the difference between seasonality of demand and weekly and/or daily 
demand fluctuations?  

 
(3) What are the two main approaches to forecasting and how can the following 

techniques be used in practice to forecast the demand for products and/or 
services: panel approach; Delphi methods; scenario planning; time series 
analysis (including moving-average forecasting and exponential smoothed 
forecasting); and causal models (regression modelling)? Which of the demand 
forecasting methods and/or techniques would we expect to be more accurate?  

 
(4) How is capacity measured? Why is it sometimes more appropriate and better to 

use an input measure of capacity than an output measure?  
 

(5) Why does capacity depend on the activity mix? In the worked example of the air 
conditioner factory in chapter 11, where output capacity varies according to the 
activity mix, the number of units produced per week if the ratio of deluxe, economy 
and standard units was 1:3:3 would be ............... .  
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(6) What is the difference between design and effective capacity and how could the 
measures of utilisation and efficiency be used to judge the performance of the 
operation?  

 
(7) What does the overall equipment effectiveness (OEE) measure entail and how 

can it be used to judge the performance of operations equipment? 

 

  

 

 

 

 
 

 

FEEDBACK ON ACTIVITY 11.3 

 (1) With reference to question 1, note that while the demand forecast is usually the 
primary responsibility of the sales or marketing functions, it has a significant 
impact on capacity planning and control. (Without an estimate of future demand, 
it is not possible to plan effectively for future events.) It is therefore important that 
operations managers should understand the basis and rationale of the demand 
forecast.  
 
Three specific requirements of the demand forecast for capacity planning and 
control purposes are: (a) It should be expressed in terms that are useful for 
capacity planning and control (eg machine hours per year and not just a monetary 
value like R2 million per year). (b) It should be as accurate as possible. (Demand 
may fluctuate, but there is a time-lag between the decision to change capacity 
and the implementation of the decision, when the change actually takes effect). 
(c) It must give an indication of its level of uncertainty (also referred to as 
“accuracy”) through demand statistics, possible deviation of actual demand from 
average, probabilistic estimates, etc. 
  

(2) With reference to question 2, note that almost all products and services have 
some demand seasonality. Some also have supply seasonality. While the 
seasonality usually occurs over a year, similar predictable variations can also 
occur in a shorter cycle (eg daily or weekly). Some typical causes of seasonality 
include climate, the festive season, behavioural factors, and political, financial and 
social influences. Study figure 11.3 which illustrates the demand patterns of four 
different types of operation (a woollen knitwear factory, a city hotel, a retailer and 
an aluminium producer). Note that the first three have seasonal demand patterns 
(the result of climatic patterns, demand from business people who take vacations 
from work at Christmas, pre-vacation peaks and reduced sales during vacation 
periods) while the last, the aluminium producer’s demand pattern, shows virtually 
no seasonality and a steady growth in sales over the forecast period.  
 

(3) With reference to question 3, note that the information needed to answer this 
question is contained in the supplement to chapter 6 in your prescribed book, 
entitled “Forecasting”. The two basic approaches to forecasting are: (a) The 
qualitative approach, which involves collecting and appraising judgements, 
considering various options, looking at past performances, and inviting experts to 
make a prediction (the methods available are the panel approach, Delphi methods 
and scenario planning). (b) The quantitative approach, which includes the time 
series analysis (where the pattern of past behaviour of a single phenomenon over 
time is examined to forecast the phenomenon’s future behaviour – the methods 
available are moving average forecast and exponential smoothing) and causal 
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modelling (where complex cause and effect relationships are described and 
evaluated – simple regression is used to determine the “best fit” between two 
variables).  

 
Note figure S6.3 in the supplement to chapter 6 of your prescribed book. This 
figure illustrates a time series with a trend, a seasonality pattern and random 
variation. Also study the examples of the moving average forecast (table S6.2), 
exponential smoothing (table S6.3 and figure S6.4) and regression modelling 
(figure S6.5) in the supplement to chapter 6 of your prescribed book.  
 
Finally, note the discussion by the authors of your prescribed book on the 
performance of forecasting models. It appears that certain forecasting techniques 
perform better under certain circumstances and that “econometric methods offer 
more accurate long-range forecasts than do expert opinion or time series 
analysis, and that the superiority of objective causal methods improves as the 
time horizon increases”.  
 

(4) With reference to question 4, capacity can be measured by using an output 
capacity measure (the most appropriate measure for an operation where the 
nature of its output does not vary much, eg 2 000 Model A television sets per 
week) or input capacity measures (when a much wider range of outputs occurs, 
which places varying demands on the operation, eg number of customers per 
night at a restaurant). Also study table 11.1 in your prescribed book and note the 
input and output capacity measures for various types of operation.  

 
(5) With reference to question 5, capacity depends on the activity mix of the 

operation. Study the worked example in chapter 11 of your prescribed book on 
the air-conditioner factory that produces three different models of air-conditioner 
units (deluxe, standard and economy). With reference to the air-conditioner 
factory, if the activity mix is 1:3:3, it would mean 6.75 hours are needed to 
assemble 7 units (1 + 3 + 3 = 7) – the total output would be 829.6 (800 ÷ 6.75 × 
7 = 829.6) units per week. Note that in this case an output measure of capacity 
(ie number of units per week) is used.  

 
(6) With reference to question 6, the design capacity of an operation is the theoretical 

capacity that the designers of the operation had in mind when commissioning the 
operation. As the operation will not run continuously at maximum rate (owing to 
losses in the operational time because of stoppages for maintenance, set-up, etc), 
the effective capacity is equal to the design capacity minus the capacity lost due 
to the technical and market demands placed on the operation.  

 
Note that the actual capacity will probably be even lower than the effective 
capacity as further losses could occur as a result of quality problems, machine 
breakdowns, absenteeism, etc. The ratio of the operation’s actual output to design 
capacity is a measure of utilisation, while the ratio of actual output to effective 
capacity is a measure of the efficiency of the operation.  
 
Study the worked example of the photographic paper manufacturer, in chapter 11 
of your prescribed book. Do you agree with the way the utilisation and efficiency 
ratios have been calculated? Also study the critical comments by the authors of 
your prescribed book on the importance of capacity measures as diagnostic 
measures that can highlight the root causes of the inefficient use of capacity.  
 

(7) With reference to question 7, the use of the overall equipment effectiveness 
(OEE) measure is based on three aspects, namely (i) the time that equipment is 
available to operate – denoted by symbol [a] = total operating time divided by the 
loading time; (ii) the quality of the product or service it produces – denoted by 
symbol [q] = valuable operating time divided by net operating time; (iii) the speed 
or throughput rate of the equipment – denoted by symbol [p] = net operating time 
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divided by total operating time and calculated as OEE = [a] × [p] × [q], which 
represents the valuable operating time as a percentage of the design capacity. 
Figure 11.4 illustrates the calculation of OEE. Study the worked example of OEE 
for a machine.  

 

11.5   ALTERNATIVE CAPACITY PLANS IN OPERATIONS 

 

 
 

 
ACTIVITY 11.4 

 Study the third section of chapter 11 in your prescribed book entitled “Coping with 
demand fluctuations” and then answer the questions and/or complete the following: 
 
(1) There are three different methods (or “pure” options) for responding to demand 

fluctuations, namely 
 

(i) (a level capacity plan, which means ............... 
(ii) a chase demand plan, which means ............... 
(iii) a managed demand plan, which means ............... 

 
(2) What are the main differences and advantages or disadvantages of a level 

capacity, a chase demand and a managed demand capacity plan? How would 
the level capacity and chase demand plans affect the operations of the aluminium 
producer, the woollen knitwear factory, the hotel and the retail store?  
 

(3) How can capacity be adjusted in the chase demand approach and how can 
demand be changed in the managed demand approach?  

 
(4) Why do many operations choose to follow a mixture of the three “pure” 

approaches to capacity planning and control?  
 

(5) Another approach that is used by operations with relatively fixed capacities to 
maximise their potential to generate profit is called yield management. It is a 
collection of methods that are especially useful when ........................, 
........................, ......................., ....................... and ..................... .  

 
(6) In the case of an airline, yield management methods could include over-booking 

capacity, price discounting and varying service types. How could these methods 
be used in the case of a movie theatre to maximise the yield from its fixed 
capacity? 

 

 
 

 
FEEDBACK ON ACTIVITY 11.4 

 (1) With reference to question 1, the alternative options available for coping with 
variations due to demand fluctuations are (i) to ignore the fluctuations and keep 
activity levels constant – the level capacity plan, (ii) to adjust capacity to reflect 
the fluctuations in demand – chase demand plan and (iii) to attempt to change 
demand to fit the capacity available – demand management.  
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(2) With reference to question 2, note that each of the three “pure” options described 

above deals differently with demand fluctuations (and therefore with 
production/operations capacity).  

 
When using a level capacity plan, demand fluctuations are ignored. The 
production/ operations capacity is held constant over time, resulting in periods of 
undersupply and oversupply (see figs 11.5 and 11.6 for each of the four examples 
indicated).  
 
Should a chase demand plan be used, the production/operations capacity is 
increased or decreased according to the actual patterns and/or fluctuations in 
demand (see figs 11.7 and 11.8 for each of the four examples indicated).  
 
In an attempt to create a stable and uniform demand on one hand and to gain the 
benefits of reduced costs and improve service through optimum capacity 
utilisation on the other, a managed demand plan could be considered.  

 
(3) With reference to question 3, in the case of the chase demand approach, a 

number of different methods can be used to adjust capacity by some means.  
 
Firstly, capacity can be adjusted by varying the number of productive hours 
worked by staff (ie when demand is higher than nominal capacity, staff work 
overtime, or when demand is lower, staff use the idle time for engaging in other 
activities like maintenance, cleaning, etc). Note that there is a limit to the amount 
of extra working time that a workforce can deliver before productivity levels start 
to decrease. Secondly, the size of the workforce can also be varied by hiring extra 
staff during periods of high demand or laying them off (“firing” them) as demand 
falls. Thirdly, part-time staff may be recruited for part of a normal working day. 
Fourthly, capacity might be bought from another organisation by means of 
subcontracting.  

 
Study the critical comments made by the authors of your prescribed book about 
the controversial and perhaps “unethical” practice of fluctuating the workforce to 
match demand by either using part-time staff or hiring and firing. While the 
argument against this practice is quite convincing in as much as “it is any 
business’s responsibility ... to engage in a set of activities which are capable of 
sustaining employment at a steady level”, we are of the opinion that the workings 
of the “free-market” economy cannot be “regulated” with legislation preventing 
seasonal fluctuations in the demand for employment. What is your opinion?  
 
In the case of the managed demand plan, some organisations attempt to transfer 
customer/ client demand from peak periods to quiet periods by changing demand 
(through pricing, like offering discounts in off-peak periods) and/or creating 
alternative products/services to fill the capacity (by developing new outputs which 
can be produced using the existing processes).  

 
(4) With reference to question 4, note that each of the three “pure” plans described 

above will only be applied when its advantages clearly outweigh its 
disadvantages. Many organisations only adopt one of these approaches and their 
choice does not always match their combination of competitive and operational 
objectives. Therefore, these organisations should follow a mixture of the three 
“pure” approaches to “simultaneously ... reduce costs and inventory, ... minimise 
capital investment, and yet to provide a responsive and customer-oriented 
approach at all times”.  
 
Study figure 11.9, which illustrates a mixed capacity plan for the woollen knitwear 
factory. According to this plan, some of the peak demand is moved forward by 
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offering discounts (managed demand plan) and adjusting its capacity twice a year 
(chase demand plan) to reflect the broad changes in demand.  
 

(5) With reference to question 5, yield management is used where the operation has 
a relatively fixed capacity, and it is important for generating revenues at full 
potential. It is a collection of methods used when (a) capacity is relatively fixed; 
(b) the market is fairly segmented; (c) the service cannot be stored; (d) the 
services are sold in advance; and (e) the marginal cost of making a sale is 
relatively low. 
 

(6) With reference to question 6, the yield management approaches of over-booking 
capacity (selling more tickets for a movie than there are seats available on a 
particular day, but allowing cinemagoers to attend either morning, afternoon, 
evening or late evening sessions), price discounting (by offering discounts to 
pensioners, housewives, etc for quiet sessions) and varying service types 
(opening or closing cafeteria facilities, including or excluding new movie trailers, 
etc) could be used.   

 

11.6   SELECTING A CAPACITY PLANNING AND CONTROL 

APPROACH 
 

 

 

 

ACTIVITY 11.5 

 Study the fourth and fifth sections of chapter 11 of your prescribed book entitled “How 
can operations plan their capacity level?” and “How is capacity planning a queuing 
problem?” and then answer the following questions:  
 
(1) Why is it important to be aware of the consequences of adopting a particular 

capacity planning and control approach for an operation, and how can this 
assessment be aided? 
 

(2) How can cumulative representations be used to assess various capacity plans?  
 

(3) How can the queuing theory be used to reduce the average time a customer/client 
spends waiting in a queue to an acceptable level?  

 
(4) What are the dynamics of capacity planning and control as governed partly by the 

combination of long-term and short-term outlooks? 

 

 

 

 

FEEDBACK ON ACTIVITY 11.5 

 (1) With reference to question 1, the importance of being aware of the consequences 
of adopting a particular capacity planning and control approach lie in the objective 
as expressed by the authors of your prescribed book in the subsection on mixed 
plans. The objective is to “reduce costs and inventory, ... [and] minimise capital 
investment, and yet to provide a responsive and customer-oriented approach at 
all times”. Deciding which capacity planning and control approach to select for a 
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particular operation, can be greatly aided by considering the cumulative 
representation of demand and capacity and the queuing theory.  
 

(2) With reference to question 2, first study figure 11.10 in your prescribed book. The 
forecast aggregated demand and capacity levels are plotted in this figure. Note 
the periods of “overcapacity” and “undercapacity”. Also consider the problems that 
flow from this approach, because (i) each month may not have the same amount 
of productive time owing to vacation periods, which reduce the available capacity 
and (ii) the capacity level that seems adequate may only be able to supply the 
products after the demand has arisen for them and no inventory has been 
accumulated (if there was a period of undercapacity at the beginning of the year, 
no inventory would yet have been accumulated).  

 
Now study figure 11.11. This figure illustrates the capacity plan, with demand 
plotted on a cumulative basis. The cumulative representation reveals more 
information than figure 11.12, for the following reasons: 

 
(a) The total demand peaks in September, but the peak demand per productive 

day peaks a month earlier, in August.  
(b) The fluctuation in demand over the full year is greater (50:5 = 10:1) than 

initially thought (ie 650:100 = 6.5:1). 
(c) The feasibility and consequences of various capacity plans can be plotted 

and assessed (see the inventory build-up and shortages effect of a level 
cumulative production rate of 14.03 tonnes per day in fig 11.11, and with 
inventory build-up but without shortages at a level cumulative production rate 
of 15.28 tonnes per day in fig 11.12).  

(d) The inventory implications in terms of the cost of carrying inventory (ie total 
cost of R1 437 810 for the year) and inventory levels (average monthly peak 
of 806 tonnes in July).  

 
        Chase demand plans can also be illustrated on a cumulative representation. With 

a level capacity plan the line would have a constant gradient, but for the chase 
demand plan the line would have a varying gradient exactly matched by the 
cumulative production line and equal to the cumulative demand line, hence there 
is no space between the lines and zero inventory. While inventory is eliminated in 
this case, costs are associated with adjustment in capacity levels – these costs 
are determined by the degree of change (ie 5% or 15% increase), the direction of 
change (ie it is usually more expensive to increase than to decrease capacity) 
and the capacity level from which the change is being made (it is usually less 
expensive to change capacity to what is regarded as “normal” than vice versa).  

 
Study the worked example of the chocolate manufacturer who is unhappy about 
the inventory costs of its level capacity plan and wishes to explore two alternative 
plans. Do you agree with the preference for plan 2?  

 
(3) With reference to question 3, note that cumulative representation of capacity 

plans is useful where the operation can store its finished goods as inventory. In 
operations where goods and services cannot be produced before demand has 
occurred (like most service operations), capacity planning and control are best 
considered by using the waiting or queuing theory. Seen from this perspective, 
the queuing theory accepts that, while demand will sometimes be satisfied 
immediately, there are other times when some customers may have to wait 
because it is difficult to predict the arrival of individuals and/or because the time 
required to produce a product or service is uncertain. 
 
Study figure 11.14 in your prescribed book. This figure depicts the general form 
of the capacity decision in queuing systems. Note the various descriptions and 
explanations of the following terms: source of customers or calling population, 
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finite or infinite source of customers, arrival rate, the queue, rejecting, balking, 
reneging, queue discipline and servers.  
 
Also study table 11.2, which provides some examples of operations that have 
parallel processors. The main dilemma in managing the capacity of queuing 
systems lies in determining how many servers to have available at  any time to 
avoid unacceptably long queuing times or unacceptably low server utilisation. 
Capacity planning and control for this type of problem are often presented as a 
trade-off between customer waiting time and system utilisation. If the operation 
has too few servers, queues will build up and customers/clients will get 
dissatisfied with the time they have to wait before being served, but staff utilisation 
will be high. If the operation has too many servers, the waiting time will be short 
but the utilisation of staff low.  
 
Note the discussion in your prescribed book concerning the effect of variability in 
demand and supply on the effective capacity of an operation. It reduces the 
operation’s ability to process inputs and, similarly, its effective capacity. Figure 
11.15 in your prescribed book illustrates this effect. The implication according to 
the authors of your prescribed book “is that the greater the variability, the more 
extra capacity will need to be provided to compensate for the reduced utilization 
of available capacity”.  
 
Also study the principles that influence how customers perceive waiting times, as 
described by the authors of your prescribed book. The time spent idle is perceived 
as longer than the time spent occupied. The waiting time before the service starts 
is perceived as more tedious than waiting during the service process. Anxiety 
heightens the perception that time spent waiting is long. A wait of unknown 
duration is perceived as more tedious than a wait whose duration is known. 
Unexplained waiting is perceived as more tedious than explained waiting. The 
higher the value of the service to the customer/client, the longer the wait will be 
tolerated; and waiting on one’s own is more tedious than waiting in a group.  
 

(4) With reference to question 4, note that in practice, the management of capacity is 
a much more dynamic process than the planning of capacity. It involves 
controlling and reacting to actual demand and actual capacity. One of the main 
influences when making period-by-period capacity decisions is the confidence the 
production/operations managers have in future demand matching future capacity.  

 

 

 
 

 
CHECKLIST 

 Now that you have completed study unit 11 on capacity management in operations 
you should be able to do the following: 
 

 explain the meaning of capacity in the context of operations 

 explain what capacity planning and control entails 

 demonstrate how demand and capacity are measured in operations 

 explain which alternative capacity plans or methods of responding to demand 
fluctuations are available in operations 

 demonstrate how a capacity planning and control approach for a particular 
operation would be selected 

 use the knowledge, insight and skills you have acquired regarding 
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- the meaning of capacity in the context of operations 
- the task of capacity planning and control 
- measuring demand and capacity in operations 
- alternative capacity plans or methods of responding to demand fluctuations in 

operations 
- selecting a capacity planning and control approach for a particular operation 

 
to justify the importance of capacity planning and control and demonstrate this by 
identifying both correct and incorrect statements with regard to the study material 
and practical applications in general, in either multiple-choice format or essay-type 
questions 

 show evidence of your appreciation for capacity management by endorsing the 
theoretical concepts and demonstrating the application of the relevant 
production/operations skills in a practical manner 

 
NOTE: The whole of the supplement to chapter 11 entitled “analytical queuing 
models” in your prescribed book (2017: 291–296) may be left out and is NOT to 
be studied for examination purposes.  

 

 
 

 
SUMMARY 

 This study unit examined capacity planning and control in operations. You ought to 
have a good understanding of the importance of and steps in capacity planning and 
control, and be able to apply the concepts in practice. Together with the previous study 
unit, study unit 10, this study unit on the general aspects of planning and control in the 
production/operations management system completes the discussion of topic 8. In the 
next topic, topic 9, we examine issues in aggregate planning and master scheduling.  

 

 
 

 
ASSESSMENT 

 (1) Consider the case study entitled “Kleinrivier Farm – possibilities and 
constraints” at the end of chapter 11 of your prescribed book and then answer 
the three questions posed at the end.  
 

(2) (Do problems and applications 1 to 6 at the end of chapter 11 of your 
prescribed book. Note that these will help you practise analysing operations. 

 
Note: Some study activities may only require you to re-read a portion of the chapter 
you have just studied, while others may draw on your general knowledge and 
experience of a particular business/organisation or other institution. Finally, others 
may even send you on a trip to your local equivalent business/organisation or other 
institution to do your own investigation. 
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Topic 9  
 

Aggregate planning and master 

scheduling 
 

  

AIM 

 To provide students with an understanding of what the task of aggregate planning and 
master scheduling entails and why it is important for production/ operations 
management. 

 

  

 

LEARNING OUTCOMES 

 When you have worked through this study unit you should be able to do the following: 
 

 describe what enterprise resource planning (ERP) entails and how it has 
developed  

 explain what the information input requirements of MRP are and what the outputs 
derived from this will be  

 describe what manufacturing resource planning (MRP II) entails and explain how 
ERP, including web-integrated ERP and supply chain ERP, are developing  

 use the knowledge, insight and skills you have acquired regarding  
 

- enterprise resource planning (ERP)  
- the information input requirements of MRP and the outputs derived from these 
- MRP netting process, and 
- manufacturing resource planning (MRP II) and ERP, including web-integrated 

ERP and supply chain ERP.  
 

to justify the importance of aggregate planning and master scheduling and 
demonstrate this by identifying both correct and incorrect statements with regard 
to the study material and practical applications in general, in either multiple-choice 
format or essay-type questions 

 

 show evidence of your appreciation for aggregate planning and master scheduling 
by endorsing the theoretical concepts and demonstrating the application of the 
relevant production/operations skills in a practical manner 
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Study unit 12  
 

Enterprise resource planning (ERP) 
 

  

 

KEY CONCEPTS 

 enterprise resource planning (ERP) 
material requirements planning (MRP) 
manufacturing resource planning 
dependent demand system 
demand management 
customers/clients orders 
forecast demand 
make-to-order 
make-to-stock 
purchase-to-order 
resource-to-order 
master production schedule (MPS) 
chase/level master production schedule 
available to promise (ATP) 
bills of materials (BOM) 
levels of assembly 
product structure 
single-level BOM 
indented BOM 
inventory records 
item master file 
transaction file 
location file 
MRP calculations 
MRP netting process 
back-scheduling 
closed-loop MRP 
resource requirements plan (RRP) 
rough-cut capacity plans (RCCP) 
capacity requirements plan (CRP) 
web-integrated ERP 
e-commerce 
supply chain ERP 

 

GETTING AN OVERVIEW 
 

In this study unit, we address all five learning outcomes of topic 9. We describe what enterprise resource 

planning (ERP) entails and how it has developed, explain what the information input requirements of MRP 

are and what the outputs derived from it will be, describe what manufacturing resource planning (MRP II) 

entails and explain how ERP, including web-integrated ERP and supply chain ERP, is developing. 
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12.1   INTRODUCTION IN THE PRESCRIBED BOOK 
 

 

 

READ 

 First read the introduction to chapter 14 of your prescribed book. Then study figure 
14.1 in your prescribed book and specifically note which part(s) of the model of the 
design activities in production and operations management is/are discussed in this 
particular topic. Finally read the points listed under the following questions at the end 
of chapter 14 of your prescribed book: 
  

 “What is ERP?” (2 marks) 

 “How did ERP develop?” (3 marks) 

 “How should ERP systems be implemented?” (2 marks) 

 

12.2   OPERATIONS IN PRACTICE 
 

 

 

 

ACTIVITY 12.1 

 Read the case example entitled “Afrox getting the ERP and its CSF’s right” in chapter 
14 of your prescribed book and then answer the following questions:  
 

(1) According to the case, which activities need to be in place to ensure 
successful implementation of ERP systems? 
 

(2) Afrox had various business structures that needed to be accommodated with 
the new/envisaged ERP system. List the complexities that needed to be taken 
into account. 

 

 

 

 

FEEDBACK ON ACTIVITY 12.1 

 (1) According to the case, the activities that needed to be in place for successful 
implementation of Afrox’s ERP system included:  
 
a) A realistic timeframe for its implementation 
b) Relevant staff being trained in the use of the software 
c) Change management within the organisation 
d) Enterprise-wide buy-in 
e) The redesign of business processes as per the requirements of the ERP 

 
(2) Amongst the complexities Afrox needed to deal with in the implementation of their 

ERP system were the following: 
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a) The complexities of their supply chain (which includes machines, 
consumables other than gas, and service delivery mechanisms) 

b) The pressure for operational excellence and differentiation from competitors 
c) The importance of stock availability and asset management (towards being 

competitive) 
d) The current structuring of the business in terms of their different process lines.  
e) The complexities of the planning and control functions 
f) The complexities related to the sourcing of components (local versus 

international, and ordering schedules) 
g) The need for decentralisation of some of the inventory (in depots across the 

country) 

 

12.3 THE CONCEPT OF ENTERPRISE RESOURCE  

PLANNING 
 

 

 

 

ACTIVITY 12.2 

 Study the first section of chapter 14 entitled “What is ERP?” and then answer 
the questions and/or complete the following:  
 
(1) ERP stands for ......................... and is the most recent development from 

the original ........................., which as a system helped calculate 
......................... and the ........................ they are required.  

 

 

 

 

FEEDBACK ON ACTIVITY 12.2 

 (1) With reference to question 1, ERP stands for Enterprise Resource Planning and 
is the most recent development to have evolved from the original material 
requirements planning (MRP), which as a system helped calculate the quantity 
and types of materials required (or volume calculations) and the times when they 
are required (or the timing calculations). See figure 14.2 in your prescribed book, 
which illustrates the development path to ERP and beyond.   
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12.4 HOW DID ENTERPRISE RESOURCE PLANNING   

DEVELOP?  
 

 

 

 

ACTIVITY 12.3 

 Study the second section of chapter 14 in your prescribed book entitled “How did 
ERP develop?” and then answer the questions and/or complete the following: 
 

(1) What is the essence of ERP and how did it develop?  
 

(2) What does ERP entail? What are the benefits that could be expected from its 
implementation? Why is it considered a “powerful” planning and control tool? 
 

(3) What benefits can be expected from the further development of ERP in the 
form of web-integrated ERP and supply chain ERP?  

 

 

 

 

FEEDBACK ON ACTIVITY 12.3 

 (1) With reference to question 1, note that to “make sure that the right materials in 
the right quantities arrive at the right place at the right time” requires “planning 
and control, not only of materials but also finance, purchasing, people, equipment 
and many other activities”. ERP helps organisations to plan ahead for decisions 
of this kind and to understand the implications of any changes to the plan. It 
integrates information from all parts of the organisation, as illustrated in figure 
14.3 of your prescribed book.  
 
It developed out of the original material requirements planning (MRP) philosophy, 
which could drive the basic planning and control mathematics of the volume and 
timing calculations for manufacturing in a fast, efficient and flexible way through 
computer processing. Consequently, manufacturing resource planning (MRP II) 
expanded the capabilities of MRP by allowing for LAN (Local Area Network) 
communication between different parts of the organisation and forward modelling 
of “what-if” scenarios. The strength of both MRP and MRP II lay in their ability to 
assess the consequences of required changes quickly and accurately (eg, if 
demand changes, the MRP systems could calculate all the “knockon” effects and 
issue change instructions).  
 
In ERP systems, the same principle applies on a much wider scale, because all 
the parts of the organisation are integrated on the same databases. As a result, 
the consequences of any decisions affecting the planning and control in one part 
of the organisation will be reflected throughout the rest or other parts of the 
organisation.  
 
A further ERP development was made possible through web-based 
communication – parts of the business, suppliers and customers/clients that are 
geographically located at a distance, but that have similar ERP capabilities, may 
tie in and communicate with one another. This degree of integration, which could 
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include technical, organisational and strategic concerns, could become possible 
with web-integrated ERP systems (also known as “collaborative commerce”).  
 

(2) With reference to question 2, ERP is a complete system of software support 
modules that integrates marketing, sales, product design, production and 
inventory control, procurement, distribution, process design and development, 
manufacturing, quality, human resources, finance and accounting etc and 
enables the sharing of information among these functions.  
 
The ERP discipline which offers greatly enhanced visibility that results from 
information integration is seen as a “double-edged” sword. On the one hand it 
keeps the management of every process within the organisation “on their toes” 
and promotes best practices, but on the other the rigidity of this discipline is both 
difficult to achieve and possibly not appropriate for all parts of the business.  
 
Generally, accepted benefits include: absolute visibility of what is happening in all 
parts of the business; business process-based changes that are used to make all 
parts of the organisation more efficient; a better “sense of control” of operations 
as the basis for continuous improvement; more sophisticated and accurate 
communication with customers, suppliers and other business partners; and the 
integration of whole supply chains, including suppliers’ suppliers and customers’ 
customers.  
 
ERP is further considered to be a powerful planning and control tool because it is 
based on client/server architecture (the information systems are open to all 
stakeholders whose computers are linked to the central computer); it includes 
decision support facilities (decision makers have access to the latest company 
information); it can be linked to external extranet systems (the company’s supply 
chain partners through electronic data interchange [EDI]); it can interface with 
other standard application programmes (programmes like spreadsheets etc which 
are widely used by managers); and it is able to operate on most common 
platforms (operating systems like Windows, etc).  
 
Study the short case example entitled “The life and times of a chicken salad 
sandwich – Part two” in chapter 14 of your prescribed book and then answer the 
questions that follow. Finally, study the critical comments made by the authors of 
your prescribed book in chapter 14 about the implementation of ERP. Note that 
the implementation of ERP resulted in a negative or even zero return on 
investment in some companies because of the high expense of the software and 
associated expenses of consulting, training, etc.  
 
In addition the implementation of ERP may have a very disruptive impact on the 
existing organisation. We have heard very similar negative comments from 
organisations (public sector departments and private sector companies alike), but 
would venture to say that most “negatives” could be countered or avoided with 
sound prior planning, training, etc. ERP is an organisation-wide, integrated 
planning and control system that could result in a multitude of advantages if 
implemented correctly.  
 

(3) With reference to question 3, note that an ERP system gives the organisation the 
potential to link up with the “outside world” (its customers/clients and suppliers). 
It would therefore be much easier for an organisation to move to internet-based 
trading (e-commerce) if it could integrate its external internet systems with its 
internal ERP systems. While problems resulting from different information 
requirements (internal users, external customers/ clients, suppliers, etc) may lead 
to increased ERP complexity, the next step is to integrate all ERP systems along 
the whole supply chain (“supply chain ERP”). 

 

 



34 
 

12.5   IMPLEMENTATION OF ERP SYSTEMS 
 

 

 

 

ACTIVITY 12.4 

 Study the third section of chapter 14 entitled “Implementation of ERP systems?” and 
then answer the questions and/or complete the following:  
 
(1) Outline the strategic and tactical critical success factors (CSF’s) related to 

successful ERP implementation 
(2) What are the difficulties experienced with ERP implementation? 

 

 FEEDBACK ON ACTIVITY 12.4 

 (1) Critical success factors (CSF’s) constitute the things that the organisation must 
“get right” in order for the ERP system to work effectively. Finney and Corbett 
summarise much of the research that has been undertaken in this area, under 
two separate headings, namely “Strategic critical success factors” (ie broad, 
organisation-wide, strategic) and “Tactical critical success factors” (ie more 
project specific). Study Table 14.2 in your prescribed textbook to expand your 
understanding on the six strategic CSF’s (left-hand side of Table 14.2) and the 
nine tactical CSF’s (right-hand side of Table 14.2). 
 

(2) Consultants who have had practical experience in implementing ERP’s have 
summarised some of the difficulties they have experienced. An understanding of 
these difficulties can assist those involved in implementing ERP systems to 
anticipate and mitigate these difficulties. Study the bullet points on page 366 of 
your prescribed textbook to expand your understanding on the eight areas in 
which difficulties are experienced. 

 

12.6   INFORMATION INPUTS AND OUTPUTS OF MATERIAL 

  REQUIREMENTS PLANNING 
 

  

ACTIVITY 12.5 

 For this section you will need to refer to the supplement to Chapter 14: Materials 
Requirements Planning (MRP)  
 
Study the first, second and third section of the supplement to chapter 14,  entitled 
“Master production schedule”, “The bill of materials (BOM)” and “Inventory records”, 
and then answer the questions and/or complete the following:  
 
(1) The inputs to MRP are the 
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(a) master production schedule (MPS), which provides information on 
...................., which has as its inputs customer/client orders, which provide 
information on .................... and the demand forecast, which provides 
information on .................... .  

(b) bills of materials, which provide information on .................... .  
(c) inventory records, which provide information on .......... .  

 
(2) The outputs of MRP are  
 

(a) purchase orders, which show .................... .  
(b) materials plans, which show ....................  
(c) work orders, which show .................... .  

 
(3) How are orders and forecasts combined to represent demand, and what is the 

significance of forecasting for different types of operations?  
 
(4) What are the inputs to the master production schedule and how would a chase 

and level MPS impact on the number of finished items that need to be completed 
(or produced)? 

(5) How is the product structure broken down into various levels of assembly? 
(6) What is the difference between single-level and indented bills of materials, and 

how would they differ practically in appearance?  
 
(7) How is inventory managed in MRP systems, and why is the accuracy of the 

inventory files so important? 

 

  

FEEDBACK ON ACTIVITY 12.5 

 
(1) With reference to question 1, the inputs to MRP are the following: (Also see fig S14.1).  

 
(a) master production schedule (MPS), which provides information on demand, has as its inputs 

customer/client orders, which provide information on firm orders scheduled and the demand 
forecast, which provides information on realistic estimates of the quantity and timing of future 
orders  

(b) bills of materials, which provide information on the product structure (level, part number, 
description and quantity)  

(c) inventory records, which provide information on the parts or items that are already in stock in 
the form of finished goods, work in progress or raw materials, components, etc  
 

(2) With reference to question 2, the outputs of MRP are the following: (See fig S14.1.)  
 
(a) purchase orders, which show the quantity and time required for the net requirements of items, 

raw materials, components, parts, etc, that are bought from suppliers  
(b) materials plans, which show the material requirements at each level and part or component 

of the bill of materials for each product  
(c) work orders, which show the net requirements for items, components, parts, etc, that are 

made in-house  
 

(3) With reference to question 3, confirmed customer orders provide a record of exactly what each 
customer has ordered, how many the customers have ordered and when they require delivery 
(known orders). (Note that the details of these sales orders may change several times after they 
have been placed.)  
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The forecast of demand tries to predict what the likely orders (forecast orders) will be. The 
organisation uses the combination of confirmed customer orders and forecast of demand to 
represent demand. Note that the further ahead in the future, the less certainty there will be about 
demand. 
 
The mix of known orders and forecast orders will also be different for different types of operation. 
In a make-to-order business, the visibility of known orders over time will be greater than in a make-
for-stock business. For the purchase-to-order business, most raw materials will only be ordered 
once confirmed customer orders are received. In a resource-to-order business, raw materials will 
not be ordered, and the business will not enter into contracts for labour and equipment. 
 

(4) The master production schedule (MPS) indicates the quantity and timing of planned production. 
This planned production will take into account the quantity and timing of desired delivery. It will 
also take on-hand inventory into consideration. Against this backdrop, we acquire an 
understanding of the three inputs to the master production schedule, namely:  

 

 Input 1: The beginning inventory 

 Input 2: Forecasts for each period 

 Input 3: Customer orders (Quantities already committed to customers) 
 

As far as outputs are concerned, the master scheduling process uses this information on a period-
by-period basis to determine: 

 

 Output 1: Projected inventory 

 Output 2: Production requirements 

 Output 3: Resulting uncommitted inventory. This is referred to as available-to-promise (ATP) 
inventory. 

 
Production requirements (Output 2) for a master production schedule (MPS) will differ according to the 
MPS strategy adopted by the relevant company/ Master production scheduler. 
 
MPS Strategies: 
Typically, an MPS schedule will follow either a chase production schedule or a level production schedule 
 

 Chase production schedule 
 
Chase production scheduling involves the MPS increasing as demand increases and aims to keep 
available inventory low. 
 

 Level production schedule 
 
Level production scheduling involves averaging the amount required to be completed to smooth out 
peaks and troughs; it generates more inventory than chase production scheduling.  
 
The best means of explaining the differences is to consider an MPS schedule. 
 
Assume you are required to complete the MPS time-phase record for the production of tables as an end 
item. The schedule below outlines the three inputs, including the relevant data, as well as the three 
outputs. The three outputs do not yet contain any data. This data will be calculated on the basis of the 
inputs as we go through the example:  
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Further to these three inputs, you will need information relating to the following: 
 

 The safety stock size: Stocks in excess of average demand to cater for variability in demand and 
lead time. 
 

 The MPS strategy 
 
The quantity and timing of production (Output 2) will differ according to the MPS strategy adopted. The 
example can be worked according to three different MPS strategies:  
 

- Chase demand – with fixed batch quantities  
- Chase demand – without fixed batch quantities 
- Level demand – with fixed batch quantities  

 
The fixed batch quantity is the number of items produced in a batch each time production is called for.  
 
NB: Another term for “fixed batch quantities” is “production lot sizes”. These terms are used 
Interchangeably, so make sure you are familiar with both! 
 
Safety stock size and production (quantities and timing) are interconnected: Safety stock must never fall 
below a minimum level. This minimum level will differ from one organisation to the next. As stock 
approaches the minimum level, production is called for (in line with the MPS strategy), so as to avoid 
safety stock running below the minimum level.  
 
MPS schedules should be carried out in two separate steps: 
 

 Step 1: Completion of Output 1 (Projected on-hand inventory) and Output 2 (Planned production) 

 Step 2: Completion of Output 3 (Available-to-promise inventory) 
 
STEP 1:  COMPLETION OF OUTPUT 1 (PROJECTED ON-HAND INVENTORY) AND 

OUTPUT 2 (PLANNED PRODUCTION) 
 
First, we calculate the projected on-hand inventory, one week at a time, until it falls below the safety 
stock level. The projected on-hand inventory is calculated as follows: 

 
 
 
STEP 2: COMPLETION OF OUTPUT 3 (AVAILABLE-TO-PROMISE INVENTORY) 
 
Now that we have completed Output 1 (Projected on-hand inventory) and Output 2 (Planned production), 
it is possible to calculate Output 3 (Inventory that is available-to-promise, and hence uncommitted).  
 

1 2 3 4 5 6 7 8

Forecast 30 30 30 30 40 40 40 40

Customer Orders 33 4 10 4 2

Projected on-hand inventory

MPS (planned production)

Available-to-promise Inventory (uncommitted)

On hand inventory: 64

June July

Projected on-hand inventory Inventory from previous week= Current weeks requirements-

Current weeks 

requirements = the greater 

of the forecast (Input 2)and 

customers orders (Input 3)

Input 2 

Input 3 

Input 1 

Output 1 

11 1 
Output 2 

11 1 
Output 3 

11 1 
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Available-to-promise (ATP) inventory is that portion of a firm’s inventory and planned production that is 
not already committed and is available to the customer. This allows delivery promises to be made and 
customer orders and deliveries to be scheduled accurately. Several methods are used in practice. The 
one we elaborate on involves a “look-ahead” procedure. This method assumes that the ATP will be sold 
before the next scheduled receipt arrives. In the “look-ahead” procedure, the ATP quantity is only 
calculated for the first week and for other weeks in which there is an MPS quantity.  
 

 First week calculations 
 

In the first week, you are required to total customer orders for all the weeks up to but excluding the 
customer orders in the week in which there is an MPS quantity. This quantity is then subtracted from the 
on-hand inventory at the beginning to give you your ATP amount in week 1.  
 

 Other weeks in which there is an MPS quantity 
 
In the weeks in which there is an MPS quantity, you are required to total the customer orders for that 
particular week and all the weeks thereafter up to but excluding the customer orders in the week in 
which there is an MPS quantity. This quantity is then subtracted from the MPS (planned production 
quantity in that particular week).  
 
CHASE DEMAND - WITHOUT FIXED BATCH QUANTITIES 
 
In this method, the difference is that production will not be carried out in fixed quantities. We will produce 
only what we are required to produce, according to demand. We are also required to ensure that we 
never allow our stock to drop below the safety stock level of 5 units. Once again, the MPS schedule 
should be done in two separate steps:  
 

 Step 1: Completion of Output 1 (Projected on-hand inventory) and Output 2 (Planned 
production) 
 

 Step 2: Completion of Output 3 (Available-to-promise inventory) 
 
LEVEL DEMAND - WITH FIXED BATCH QUANTITIES 
 
In this method, production will be carried in fixed quantities. We will produce a fixed number of units 
within each period, regardless of demand.  
 
Once again, the MPS schedule should be carried out in two separate steps: 
 

 Step 1: Completion of Output 1 (projected on-hand inventory) and Output 2 (planned production) 

 Step 2: Completion of Output 3 (available-to-promise Inventory) 
 
(5) With reference to question 6, note that the MPS drives the rest of the MRP process. It works out 

the volume and timing of assemblies, subassemblies and materials required to meet the master 
production schedule.  

 
        The product structure will show the various parts that go into making the final or end product and, 

in MRP terms, will break down the finished product into different levels of assembly with level 0 
being the finished product, level 1 the parts and subassemblies that go into making the finished 
product, level 2 the parts and subassemblies that go into level 1, etc.  

 
        Study figure S14.2 in your prescribed book regarding a board game known as “Treasure Hunt”. 

Note the product structure and its breakdown into the various levels of assembly.  
 
(6) With reference to question 7, the single-level bills of materials provide the details of the relationships 

between parts and subassemblies at one level at a time – ie level 0 (all items under each other), 
level 1 (all items under each other) and level 2 (all items under each other). In an indented bill of 
materials, the relationships for several levels are shown at the same time – see table S14.5 in your 
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prescribed book and note the format is level 0 and level 1 (individual items with their level 2 parts, 
if applicable).  

 
(7) With reference to question 8, first note that the BOM provides the MRP with the base data on the 

“ingredients” or structure of the products. Rather than simply taking the “ingredients” and multiplying 
them by the number of items demanded, thereby determining the total material requirements, MRP 
recognises that some of the required items may be available in stock in the form of finished goods, 
work in progress or raw materials. MRP therefore requires that inventory records be kept of these 
items in stock so that only the extra requirements (net requirements) needed to supplement the 
inventory for total demand are determined.  

 
        Three files kept in the MRP system help manage inventory, namely the item master file (contains 

the unique standard identification code for each part or component), the transaction file (which 
tracks the quantity of inventory of each part kept) and the location file (identifies where the parts of 
inventory are physically kept or stored). 

 

12.7 THE MRP NETTING PROCESS (MRP CALCULATIONS) 
 

 

 

 

ACTIVITY 12.6 

 Study the fourth section of the supplement to chapter 14 of your prescribed book 
entitled “The MRP netting process” and then answer the questions and/or complete 
the following:  
 
(1) The core of the MRP procedure involves calculating .................... and ................... 

requirements.  
(2) What is the purpose of the MRP netting process and how is the process performed 

(or carried out) in simple practical examples?  
(3) Why is it necessary to back-schedule the quantities required in MRP and how 

would this be done in simple practical examples?  
(4) What do the MRP capacity checks entail (also referred to as “closed-loop MRP”), 

and how do the planning routines of resource requirements planning (RRP), 
rough-cut capacity plans (RCCP) and capacity requirements planning (CRP) 
enable an operation to check its production plans against sufficient resources? 

(5)  What is the difference between materials requirements planning (MRP I), 
manufacturing resource planning (MRP II) and enterprise resource planning 
(ERP)?  

 

 

 

 

FEEDBACK ON ACTIVITY 12.6 

(1) With reference to question 1, the core of the MRP procedure involves calculating the volume (how 
much) and timing (when or at which time) of requirements of materials that will satisfy the demand 
for the finished or end products. 
 

(2) With reference to question 2, the MRP netting process takes the master production schedule and 
“explodes” the schedule through a single-level bill of materials to determine how many 
subassemblies or parts are required. Before moving down to the next level of the product structure, 
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it checks to see how many of the required parts are already in stock. Then it generates work orders 
or requests for the net requirements of items made in-house and/or purchase orders for the net 
requirements for items that are bought from suppliers. Study figure S14.3 in your prescribed book 
for an illustration of the MRP netting process for the “Treasure hunt” board game example. 

 
(3) Under feedback on activity 12.5, question 4 (master production scheduling), we described the role 

of the master production schedule (MPS) in showing the end items that manufacturing intends to 
produce/assemble.  

 
The end items are produced/assembled from components that must be available in the right quantities 
and at the right time to meet the MPS requirements. Materials requirements planning (MRP) helps us to 
establish an MRP schedule showing the components required at each level of the assembly and, based 
on lead times, calculates when these components will be needed.  
 
This MRP schedule has the following three inputs: 
 
Input 1: The MPS schedule 
 
The MPS schedule indicates the quantity and timing of the end items required. To see how these relate 
to the previous section (master production scheduling under feedback on activity 12.5), look at the MPS 
schedule for the first example discussed in this section. The MPS indicates (on the basis of a chase 
strategy with fixed batch quantities of 70) that production is required in weeks 2, 5, 6, and 8  
 

 
 
These end items could have been anything, but for the sake of clarity, let’s assume they were tables. 
We are therefore required to produce/assemble 70 tables in weeks 2, 5 ,6 and 8. To do that, we need to 
know the parts (and the number of parts) required to make one table. We therefore require Input 2 for 
an MRP schedule.  
 
Input 2: The bill of materials 
 
Simplified, the bill of materials (BOM) is a listing of the parts required to produce/assemble one end item. 
It also includes the quantities of each part required to produce/assemble one end item.  
 
In the case of a table, perhaps we would require one wooden table top, four wooden legs and sixteen 
screws (four for each wooden leg). To assemble these tables, we need to order the respective parts 
(listed above), but before we order, it is imperative that we find out:  
 

1. How much stock we currently have of the respective items. 
2. The lead times of the various items (time between when we order the parts and when we receive 

the parts).  
 
Therefore, for an MRP schedule, we require Input 3. 
 
Input 3: Inventory records 
 
Inventory records supply two kinds of information. The first is called inventory status. The second is 
called planning factors. 
 

1. Input 3.1: Inventory status – How much material is available of each part for future demand 
2. Input 3.2: Planning factors – Includes information such as order quantities, lead times, and safety 

stock 
 
To help us compile MRP schedules we make use of two tools: 
 
 

1 2 3 4 5 6 7 8

MPS (planned production) 70 70 70 70

June July
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Tool 1: Product structure tree 
 
The product structure tree is a visual description of the requirements in a bill of materials, where all 
components are listed by levels. 
 
Tool 2: Indented bill of materials 
 
A table reflecting the following details for each part used in the production/assembly of 
the end item 
 

- Part level (determined by Tool 1: product structure tree) 
- Part number (provided) 
- Part description (provided) 
- Lead time (provided) 
- Quantity required (determined with assistance from Tool 1: product structure tree) 

 
As can be seen from Tool 2, the indented bill of materials, some items reflected in this tool are calculated 
with the assistance of Tool 1, the product structure tree. It is therefore necessary to complete the product 
structure tree first before you complete the indented bill of materials.  
 
(4) With reference to question 4, note that the MRP process needs checking to determine whether a 

plan is achievable. The “closed-loop” MRP therefore includes a feedback loop that facilitates the 
checking of production plans against available resources.  
 
If the plans are not achievable at any level, they are revised through three planning routines. These 
are resource requirements plans (RRP), rough-cut capacity plans (RCCP) and capacity 
requirements plans (CRP).  
 
RRP focus on the long term to predict the requirements for large structural parts of the operation 
and are referred to as infinite capacity plans as they assume an almost infinite ability to set up 
production capacity if demand warrants it. RCCP are referred to as finite capacity plans because 
they have to operate within certain constraints. In the medium to short term, the MPS must use the 
capacity that is available and RCCP check the levels of capacity against known bottlenecks. CRP 
are infinite capacity plans in that they do not take the capacity constraints of each machine or work 
area into account. With CRP, the work orders may have a variable effect on the loading of particular 
machines and individual workers on a day-to-day basis.  
 

(5) With reference to question 5, note that MRP was essentially aimed at the planning and control of 
production and inventory in manufacturing organisations. It was extended to MRP II, which is one 
integrated system containing a database that could be accessed by the whole business, including 
marketing, finance and engineering. ERP is a further development of MRP II. Its aim is to integrate 
the management of the different functions within the business as a whole in order to improve the 
performance of all the interrelated processes in a business. 

 

 

 

 

CHECKLIST 

 Now that you have completed study unit 12 on enterprise resource planning and 
materials requirements planning in operations, you should be able to do the following: 
 

 describe what enterprise resource planning (ERP) entails and how it has developed  

 explain what the information input requirements of MRP are and what the outputs 
derived from this will be  

 describe what manufacturing resource planning (MRP II) entails and explain how 
ERP, including web-integrated ERP and supply chain ERP, are developing  
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 use the knowledge, insight and skills you have acquired regarding  
 

- enterprise resource planning (ERP)  
- the information input requirements of MRP and the outputs derived from these 
- MRP netting process, and 
- manufacturing resource planning (MRP II) and ERP, including web-integrated 

ERP and supply chain ERP.  
 

to justify the importance of aggregate planning and master scheduling and 
demonstrate this by identifying both correct and incorrect statements with regard to 
the study material and practical applications in general, in either multiple-choice 
format or essay-type questions 

 

 show evidence of your appreciation for aggregate planning and master scheduling 
by endorsing the theoretical concepts and demonstrating the application of the 
relevant production/operations skills in a practical manner 

 

 

 

 

SUMMARY 

 This study unit examined enterprise resource planning in operations. It formed part of 
topic 9, which is entitled “Aggregate planning and master scheduling”. You may have 
noticed in the prescribed book (beginning of ch 11) which is also the study material for 
topic 8, study unit 11, that capacity planning and control are sometimes also referred 
to as “aggregate planning and control” or sometimes just “aggregate planning”. 
Aggregate planning as part of this topic was covered in study unit 11, while the main 
focus for the remainder of topic 9, namely master scheduling, was dealt with in this 
study unit (study unit 12). 

 

 

 

 

ASSESSMENT 

 (1) Consider the case study entitled “Pumped-up Sports CC” at the end of chapter 14 
of your prescribed book and then answer the two questions posed at the end. 
 

(2) Do problems and applications 1 to 4 at the end of chapter 14 of your prescribed 
book. Note: these will help you practise analysing operations. 

 
Note: Some study activities may require you to simply reread a portion of the chapter 
you have just studied, while others may draw on your general knowledge and 
experiences of a particular business/organisation. Finally, others may even require that 
you visit your local business/organisation to investigate an aspect of the subject for 
yourself. 
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Topic 10 
 

Inventory and supply chain planning and 

control 
 

  

AIM 

 To provide students with an understanding of the task of inventory and supply chain 
planning and control and explain why they are important for production/operations 
management. 

 

  

 

LEARNING OUTCOMES 

 When you have worked through this study unit, you should be able to do the following: 
 

 explain the role of inventory in operations 

 explain what the volume decision of inventory entails and demonstrate how it 
should be made by solving practical examples 

 explain what the timing decision of inventory entails and demonstrate how it should 
be made by solving practical examples 

 explain how inventory analysis and control systems can be used in operations and 
demonstrate their practical application 

 explain what supply chain management entails 

 explain the activities of supply chain management (including purchasing and 
supplier management on the supply side and physical distribution management on 
the demand side of the operation, logistics and materials management) 

 explain the types of relationship in supply chains 

 explain supply chain behaviour 

 use the knowledge, insight and skills you have acquired regarding 
 

- the role of inventory in operations 
- the volume decision of inventory 
- the timing decision of inventory, and 
- inventory analysis and control systems used in operations 
- supply chain management 
- the activities of supply chain management (including purchasing and supplier 

management on the supply side and physical distribution management on 
the demand side of the operation, logistics and materials management) 

- the types of relationship in supply chains and 
- supply chain behaviour 
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to justify the importance of inventory planning and control and demonstrate this by 
identifying both correct and incorrect statements with regard to the study material 
and practical applications in general, in either multiple-choice format or essay-
type questions 

 show evidence of your appreciation for inventory planning and control by endorsing 
the theoretical concepts and demonstrating the application of the relevant 
production/operations skills in a practical manner 
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Study unit 13 
 

Inventory planning and control 
 

  

 

KEY CONCEPTS 

 inventory planning and control   
types of inventory   
cycle inventory   
pipeline inventory   
inventory costs   
two-stage  inventory systems  
multi-echelon inventory systems    
economic order quantity (EOQ)   
inventory holding costs   
economic batch quantity (EBQ)   
economic manufacturing quantity (EMQ)                                                            
re-order point (ROP) 
re-order level (ROL)   
continuous/periodic review   
rate of supply 
supporting the performance objectives 
position of inventory 
raw materials / component inventory 
finished goods inventory 
consignment stock 
the inventory timing decision 
inventory analysis and control 
ABC system 
pareto law 
rate of demand 
de-couplinginventory 
work-in-progress inventory 
inventory ordering costs 
lead time 
continuous/periodic review approach 
inventory or stock 
buffer inventory 
anticipation inventory 
volume decision 
single-stage inventory systems 
multistage inventory systems 
inventory profiles 
EOQ formula 
EBQ formula 
buffer or safety stock 
inventory priority systems 
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GETTING AN OVERVIEW 
   
In this study unit, we address the first four learning outcomes of topic 10.  We explain the role of inventory 

in operations, explain what the volume decision of inventory entails and demonstrate how it should be made 

by solving practical problems, explain what the timing decision of inventory entails and demonstrate how it 

should be made by solving practical examples, explain how inventory analysis and control systems can be 

used in operations and demonstrate their practical application. 

 

13.1   INTRODUCTION IN THE TEXTBOOK 
 

 

 

READ 

 First read the introduction to chapter 12 in your prescribed book. Then study figure 
12.1 in your prescribed book and specifically note which part(s) of the model of the 
design activities in production and operations management is/are discussed in this 
particular topic. Finally, read the points listed under the following questions at the end 
of chapter 12 in your prescribed book: 
 

 “What is inventory?” (2 marks) 

 “Why should there be any inventory?” (5 marks) 

 “How much should be ordered?” (3 marks) 

 “When should an order be placed?” (2 marks) 

 “How can inventory be controlled?” (2 marks) 

 

13.2   OPERATIONS IN PRACTICE 
 

 

 

 

ACTIVITY 13.1 

 Read the case example entitled “SANBS saves lives” in chapter 12 of your prescribed 
book and then answer the following questions: 
 
(1) What are the challenges with respect to inventory management at the South 

African National Blood Transfusion Service (SANBS)? 

 

 

 

 

FEEDBACK ON ACTIVITY 13.1 

 (1) With reference to question 1, a number of issues related to inventory 

management are of particular importance to the SANBS. Some of these include: 
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a) Limited supply (a mere 0.75% of people are blood donors) 

b) Frequency of donations (typically every 53 days) 

c) “Quality” of donations (donors need to be tested for health risks) 

d) Perishability (red blood cells, plasma and platelets have different shelf lives) 

e) The permutations and combinations of blood types.  

 

These challenges need to be managed accordingly. To increase shelf life of 

stock, freezing is a valuable mechanism. To increase supply, public awareness 

campaigns as well as strategic partnerships can assist. To link the three stages 

of the blood supply chain, namely, collection, processing and distribution, 

sophisticated software is used to assist towards maintaining the delicate balance 

between supply and demand. 

 

13.3   THE ROLE OF INVENTORY IN OPERATIONS 
 

 

 

 

ACTIVITY 13.2 

 Study the first section of chapter 12 of your prescribed book entitled “What is 
inventory?” and then answer the questions and/or complete the following: 
 
Important note: Question 3 and question 4 contain information that is not included in 
your textbook and should be studied for assignment and/or examination purposes. 
 
(1) Inventory or stock is defined as ............... and it is also referred to as transformed 

input resources because ............... . 
 

(2) Why is it necessary for all operations to keep inventories? What does the strategic 
role of inventories entail? 

 
(3) What are the disadvantages associated with holding too much holding inventory? 
(4) In which circumstances would the following types of physical inventory be held: 

buffer inventory, cycle inventory, de-coupling inventory, anticipation inventory and 
pipeline inventory? 
 

(5) Why should an organisation keep inventory? 
 

(6) What is the effect of inventory on return on assets? 
 

(7) Which three day-to-day inventory decisions need to be taken concerning the 
management of the inventory system? Why are they important for all operations? 

 

 

 

 

FEEDBACK ON ACTIVITY 13.2 

 (1) With reference to question 1, note that inventory or stock is defined by the authors 
of your prescribed book as the “accumulations of materials, customers or 
information as they flow through processes or networks”. Sometimes it is used to 
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describe transforming resources, such as rooms in hotels, and sometimes it is 
used to describe transformed input resources, such as the materials that are 
treated, transformed or converted in the transformation process to produce 
products.  
 

(2) With reference to question 2, keeping inventory for the operation in the form of 
raw materials, components, parts, finished products etc has a direct bearing on 
all its performance objectives, including speed, flexibility, quality, cost and 
dependability.  

 
Study table 12.1 in your prescribed book for a list of examples of inventory held 
in different types of operations. Note that the value of the inventories may differ 
considerably – some may be relatively small in comparison with the total input 
cost (for example the hotel) while others may be high (for example the retail store). 
Inventory is sometimes seen as a “necessary evil”. Without it or with too little of it, 
the operation would probably not be able to run smoothly, but with too much 
inventory, the operation becomes too expensive to run. Between these extremes 
it must find and maintain a position where the operation can function optimally.  
 
Study figure 12.2 in your prescribed book and note the common analogy of the 
water tank. If the rate of supply exceeds the rate of demand, the tank will fill up 
(inventory), but if the rate of supply is less than rate of demand, the tank will run 
dry.  

 
(3) With reference to question 3, note that while inventory plays an important role in 

helping the operation to achieve its performance objectives, there are several 
good reasons why an organisation should not hold too much physical inventory:  

 
(a) It is an asset that ties up money (in the form of working capital). The money 

tied up in inventory cannot be used for other purposes like reducing debt or 
new investments in productive assets, and is therefore an “opportunity” cost 
associated with the money.  

(b) It does not directly add value to the operational process or the product. It can 
become obsolete or damaged, or its condition can deteriorate.  

(c) It can get lost or be difficult to retrieve among other inventory.  
(d) It can be expensive to store inventory because of its hazardous nature 
(e) It can take up excessive storage space, incur high administrative and 

insurance costs, etc.  
 

The disadvantages above are associated with holding too much physical 
inventory specifically. Study Table 12.2 which outlines further reasons to avoid 
holding too much inventory in context of the three categories of inventory which 
were referred to in question 1, namely, materials, customers and information. The 
relevant categories referred to in the Table 12.2 include “Physical inventories” (i.e. 
materials), “Queues of customers” (i.e. Customers) and “Digital information in 
databases” (i.e. Information). 

 
(4) For various reasons, an imbalance between the rates of supply and demand might 

arise at different points in the operation, and therefore different types of inventory 
are required. These include buffer inventory, cycle inventory, de-coupling 
inventory, anticipation inventory and pipeline inventory. Buffer inventory is also 
known as “safety inventory or stock”, and is needed to compensate for any 
unexpected fluctuations in supply and demand. Cycle inventory is needed when 
products are produced in batches, and extra quantities of the products must be 
made and kept in stock to satisfy the demand until the next time a batch is 
produced (see fig 12.3 in your prescribed book). Decoupling inventory is where 
the operation uses a process layout (eg a kitchen), and work can be done 
relatively independently at each work centre. Work-in-progress inventory or 
decoupling inventory is required before each work centre can ensure its maximum 
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local utilisation and efficiency. Anticipation inventory is needed where fluctuations 
in demand are high but predictable and extra products are made and held in stock 
for future demand. Finally, pipeline inventory is needed where products or 
materials cannot be transported instantaneously between the point of supply and 
the point of demand, and are held in stock until they can be transported. 
 

(5) Although at face value it may seem sensible to avoid accumulations in the flow of 
materials, customers and information through operational processes, the task of 
operations management is to allow inventory to accumulate only when its benefits 
outweigh its disadvantages. Study the reasons provided on page 302 to 304 of 
your prescribed book, which pertain to inventory in all three categories, namely, 
physical inventory, customers and information. 

 
(6) “Return on assets” is a key financial performance measure in an organisation. In 

terms of inventory management, a number of the factors involved have an impact 
on this financial performance measure. Study the six reasons provided by bullet 
point on page 304 of your prescribed book. The visual representation of these 
bullet points in Figure 12.4 assist towards an understanding of how each of these 
points ultimately influence the return on assets financial performance measure.  

 
(7) With reference to question 5, production/operations managers need to take three 

types of inventory decisions on a day-to-day basis, namely, how much to order 
(the volume decision), when to order (the timing decision) and how to control the 
inventory (inventory analysis and control systems).   

 

13.4 DETERMINING THE QUANTITY AND TIMING OF 

INVENTORY TO ORDER 
 

 

 

 

ACTIVITY 13.3 

 Study the second and third sections of chapter 12 in your prescribed book entitled “How 
much to order - the volume decision” and “When to place an order - the timing decision” 
and then answer the following questions:  
 
(1) Which types of inventory costs need to be considered before management can 

decide how much to order?  
 

(2) What is an inventory profile? How is it used to determine the order quantity and 
order timing?  

 
(3) How could the standard economic order quantity (EOQ) formula be used to 

determine the quantity of a particular item to be ordered, and in which 
circumstances could it be used?  

 
(4) How could the standard economic batch quantity (EBQ) formula be used to 

determine the quantity of a particular item to be ordered, and in which 
circumstances could it be used?  

 
(5) What are the criticisms levelled at the EOQ approach and how valid are they?  
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(6) How could calculations of the re-order point (ROP) and the re-order level (ROL) 
be used to determine when a particular item should it be ordered, and in which 
circumstances could it be used?  

 
(7) What is the difference between the continuous and periodic review approaches 

to replenishment timing decisions?  
 

(8) How could the EOQ formula be used to determine the time interval between 
placing orders, and what do two-bin and three-bin systems entail? 

 

 

 

 

FEEDBACK ON ACTIVITY 13.3 

 (1) With reference to question 1, the decision about order quantities balances two 
sets of costs, namely the cost of ordering and obtaining the supplies on the one 
hand and the cost associated with keeping the supplies in stock on the other.  
 
Note the seven types of costs associated with the order-quantity decision as 
described by the authors of your prescribed book. The first three (the cost of 
placing the order, price discount costs and stockout costs) decrease as the order 
size increases, while the remainder (working capital costs, storage costs, 
obsolescence costs and production inefficiency costs) generally increase as the 
order size increases. Some of these costs are not necessarily incurred by the 
same organisation – in the case of consignment stock, for example, a supplier 
may agree to deliver large quantities of inventory to a customer, but only actually 
charge for the goods as and when they are used.  

 
(2) With reference to question 2, inventory profiles are visual representations of 

inventory levels over time. Study figure 12.5 in your prescribed book and note the 
terminology and calculation of [Q], the order quantity; [Q] ÷ 2, the average 
inventory; [Q] ÷ [D], the time interval between deliveries; and [D] ÷ [Q], the 
frequency between deliveries.  
 

(3) With reference to question 3, note the standard EOQ formula as shown in your 
prescribed book. This formula is used in an attempt to find the best balance 
between the cost of holding stock over a period ([Ch]) and the cost of placing an 
order ([Co]).  

 
Study table 12.4 in your prescribed book, which illustrates the cost of adopting 
plans with different order quantities. Note that the minimum total cost for the 
example is found where the order quantity [Q] equals 200. Using the EOQ 
formula, and given a demand [D] of 1000 units per year, order costs [Co] of 
R20.00 per order, and holding costs [Ch] of R1.00 per item per year:  

 

 
 

Study figure 12.7, which depicts a graphical representation of the economic order 
quantity for the example above, where the total costs (holding costs + ordering 
costs) are minimised at EOQ = 200 units. However, note that any small deviation 
from the EOQ quantity will not increase the total costs significantly and therefore 
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a near optimum, provided the value of [Q] is close to the EOQ, would still be 
acceptable, especially should discounts for certain quantity intervals be on offer.  
 
Also study the worked example of the building materials supplier in chapter 12 of 
your prescribed book and note the small total cost difference for the more 
convenient placement of the order for 100 tonnes of cement rather than 91,287 
tonnes.  

 
 
(4) With reference to question 4, note that in some situations replenishment may 

occur on a gradual basis over a period of time rather than in a single batch 
according to the standard EOQ formula. In such cases the economic batch 
quantity (EBQ), also known as the economic manufacturing quantity (EMQ), is 
more appropriate. Study figure 12.8, which depicts the inventory profile for gradual 
replacement of inventory and note the EBQ formula:  

 
EBQ formula =  

 

 
 

Also study the worked example of the bottle-filling plant in chapter 12 of your 
prescribed book and note that [D], demand (80 000 bottles per month) must be 
expressed in the same unit of measurement as [P], production rate (3 000 bottles 
per hour). Thus [D], demand is 80 000 divided by the number of production hours 
per month (160 hours) = 500 bottles per hour.  
 

(5) With reference to question 5, note the critical comments made by the authors of 
your prescribed book about the criticism levelled at the EOQ and EBQ models. 
Their comments cover the following points:  
 

(a) The simplistic nature of the assumptions of EOQ models. (Assumptions were 
made that would rarely prove to be true in practice, although most can 
approximate reality. Where they are found to be completely incorrect, the use 
of EOQ models should be considered inappropriate.)  
 

(b) The argument that the “real” cost of stock does not correspond to the assumed 
cost in the EOQ models. (Should the slope of the holding costs be increased 
to reflect a more accurate picture, the total costs of inventory would be higher 
and the minimum cost point would fall to the left of the previous point. This 
favours lower economic order quantities and implies that operations less 
willing to hold stock on the grounds of cost should order smaller quantities but 
do so more frequently. (See fig 12.9.)  
 

(c) The argument that the models are descriptive and should not be used 
prescriptively. (This is primarily a philosophical criticism from the Japanese-
inspired just-in-time [JIT] approach, which focuses on reducing the overall 
level of inventory rather than on determining the optimum order quantity. It also 
tries to reduce the cost of placing orders by reducing changeover times or cost 
of changeover.) Also note the argument that cost minimisation is not an 
appropriate objective for inventory management. The EOQ model does not 
address objectives like maximising the investment in inventory. (Organisations 
whose main investment is inventory focus on making a good return on their 
inventory investment and the highest possible inventory turnover.)  

 
(6) With reference to question 6, if demand were steady and orders arrived 

instantaneously, the decision of when to place an order would be self-evident – 
namely, the order would be placed as soon as the stock level reached zero. 
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However, if replenishment orders do not arrive instantaneously and a lag occurs 
between when the order is placed and when it arrives in inventory, the timing of 
the replacement order needs to be determined by taking into account the order 
lead time.  
 
Study figure 12.11, which is a representation of the timing of a replacement order 
by determining the re-order point (ROP) (the point in time when stock falls to zero 
minus the lead time [week 4 minus 2 weeks = week 2]) or re-order level (ROL) 
(the level that the inventory will have reached when the replacement order must 
be placed [demand per week multiplied by lead time = 100 × 2 = 200 items]). The 
assumption here is that demand and the order lead times are perfectly 
predictable, which they will not be – see figure 12.12 in your prescribed book.  
 
Safety stock is held because of the unpredictability and variability of both lead 
times [t] and demand rate [d]. The key statistic in calculating how much safety 
stock to allow is the probability statistic, which shows the lead-time usage. Its 
distribution is a combination of the distributions, which describe lead-time 
variation and the demand rate during lead time. When the safety stock is set below 
the lower limit of the distribution, shortages will occur in every replenishment 
cycle, but if the level is set above the lower limit, there will be no chance of 
stockouts. Study the worked example of the company that imports running shoes 
in chapter 12 of your prescribed book. Note the following: 
 

(a) The order lead-time histogram at the top left-hand side of figure 12.13 reflects 
the data given on previous orders. Out of 10 orders, one order took one week 
(1 ÷ 10 = probability thus 0,1), two took two weeks (2 ÷ 10 = probability thus 
0,2), four took three weeks (4 ÷ 10 = probability thus 0,4), two took four weeks 
(2 ÷ 10 = probability thus 0,2) and one took five weeks (1 ÷ 10 = probability 
thus 0,1). These lead-time probabilities are transferred to the horizontal part of 
the matrix of table 12.5 in your prescribed book.  
 

(b) The demand rate histogram on the top right-hand side of figure 12.13 in your 
prescribed book reflects the data given on shoes. They range from 110 to 140 
pairs per week (0,2 probability of demand being either 110 or 140 pairs per 
week, 0,3 probability of demand being either 120 or 130 pairs per week). These 
demand probabilities are transferred to the vertical part of the matrix of table 
12.5 in your prescribed book. 
 

(c) Table 12.5 in your prescribed book shows a matrix of the combined 
probabilities of the demand rate multiplied by the lead-time (ie first column to 
its last row – 110 × 1 = 110; 0,2 × 0,1 = 0,02; 120 × 1 = 120 : 0,3 × 0,1 = 0,03; 
130 × 1 = 130 : 0,3 × 0,1 = 0,03; 140 × 1 = 140 : 0,2 × 0,1 = 0,02, second 
column to its last row – 110 × 2 = 220 : 0,2 × 0,2 = 0,04; 120 × 2 = 240 : 0,3 × 
0,2 = 0,06; 130 × 2 = 260 : 0,3 × 0,2 = 0,06; 140 × 2 = 280 : 0,2 × 0,2 = 0,04, 
third column to its last row – 110 × 3 = 330 : 0,2 × 0,4 = 0,08; 120 × 3 = 360 : 
0,3 × 0,4 = 0,12; 130 × 3 = 390 : 0,3 × 0,4 = 0,12; 140 × 3 = 420 : 0,2 × 0,4 = 
0,08, fourth column to its last row – 110 × 4 = 440 : 0,2 × 0,2 = 0,04; 120 × 4 
= 480 : 0,3 × 0,2 = 0,06; 130 × 4 = 520 : 0,3 × 0,2 = 0,06; 140 × 4 = 560 : 0,2 
× 0,2 = 0,04, fifth column to its last row – 110 × 5 = 550 : 0,2 × 0,1 = 0,02; 120 
× 5 = 600 : 0,3 × 0,1 = 0,03; 130 × 5 = 650 : 0,3 × 0,1 = 0,03; 140 × 5 = 700 : 
0,2 × 0,1 = 0,02). 
 

(d) Table 12.6 in your prescribed book shows the combined probabilities for lead-
time usage ranges of 100–199 (probability = 0,1 = 0,02 + 0,03 + 0,03 + 0,02), 
200–299 (probability = 0,2 = 0,04 + 0,06 + 0,06 + 0,04), 300–399 (probability 
= 0,32 = 0,08 + 0,12 + 0,12), 400–499 (probability = 0,18 = 0,08 + 0,04 + 0,06), 
500–599 (probability = 0,12 = 0,06 + 0,04 + 0,02), 600–699 (probability = 0,06 
= 0,03 + 0,03), 700–799 (probability = 0,02 = 0,02) with the probabilities being 
added as indicated here from table 12.3 in your prescribed book.  
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(e) Table 12.7 in your prescribed book is then derived from table 12.6 and shows 

the leadtime usage and probability of stockout for the various re-order levels. 
Re-order level 100 = probability that lead-time usage will exceed available 
inventory and stockout will occur (0,l + 0,2 + 0,32 + 0,18 + 0,12 + 0,06 + 0,02 
= 1.0 = 100%). Re-order level 200 = probability that lead-time usage will 
exceed available inventory and stockout will occur (0,2 + 0,32 + 0,18 + 0,12 + 
0,06 + 0,02 = 0,9 = 90%). Re-order level 300 = probability that lead-time usage 
will exceed available inventory and stockout will occur (0,32 + 0,18 + 0,12 + 
0,06 + 0,02 = 0,7 = 70%). Re-order level 400 = probability that lead-time usage 
will exceed available inventory and stockout will occur (0,18 + 0,12 + 0,06 + 
0,02 = 0,38 = 38%). Re-order level 500 = probability that lead-time usage will 
exceed available inventory and stockout will occur (0,12 + 0,06 + 0,02 = 0,20 
= 20%). Re-order level 600 = probability that lead-time usage will exceed 
available inventory and stockout will occur (0,06 + 0,02 = 0,08 = 8%). Re-order 
level 700 = probability that lead-time usage will exceed available inventory and 
stockout will occur (0,02 = 2%). Re-order level 800 = probability that lead-time 
usage will exceed available inventory and stockout will occur (0,00 = 0%). 
 

(f) The question is when the company should place a replenishment order if the 
probability of stockout is to be less than 10%. The answer is, therefore, at re-
order level 600, where  the probability that lead-time usage will exceed 
available inventory and stockout will occur is 8%.  

 
(7) With reference to question 7, the continuous review approach makes the decision 

concerning the timing of stock replenishment by continuously reviewing the 
current level of stock and re-ordering as soon as it reaches its re-order level. This 
means the timing of orders is irregular, but there is a constant re-order size [Q], 
which can be set at the optimum economic order quantity. With a periodic review 
approach, the fixed order quantity, which could be the optimum economic order 
quantity, is sacrificed, but the decision to replenish stock is made at a fixed, 
regular time interval.  
 
Study figure 12.14, which is a representation of the periodic review approach with 
probabilistic demand and lead-time elements. Note that the re-order quantities 
[Q1, Q2, Q3] vary in size each time a review is done at fixed intervals [T1, T2, T3].  
 

(8) With reference to question 8, the optimum time interval between placing orders, 
[tf] is usually calculated on a deterministic basis and derived from the EOQ using 
the formula: 

 

  [tf] =    
 

Therefore if the EOQ equals 447 units and the demand over the year is 2 000 
units, the time interval between orders would be 447 ÷ 2 000 = 0,2235 years × 12 
= 2,68 months. Two-bin and three-bin systems may be used as part of a 
continuous review approach. They are easy to use – see figure 12.15 in your 
prescribed book.  
 
In a two-bin system, the items used are placed in the first bin and the re-order-
point quantity and safety stock are placed in the second bin. As soon as the first 
bin empties, it signals that the next re-order quantity should be ordered. In a three-
bin system, the second bin (as described above) is split, and the re-order quantity 
and safety stock are held separately.  
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13.5   INVENTORY ANALYSIS AND CONTROL 

SYSTEMS 
 

 

 

 

ACTIVITY 13.4 

 Study the fourth section of chapter 12 in your prescribed book, entitled “How can 
inventory be controlled” and then answer the questions and/or complete the following: 
  
(1) To cope with a complex situation whereby a large number of stocked items are 

supplied by many different suppliers for a great number of individual 
customers/clients, the inventory analysis and control system must be able to 
discriminate between the different stocked items because ............................. and 
have an information processing system to .............................. .  
 

(2) How could inventory priorities be determined by the ABC system and how could 
this system be extended to measure the absolute level of inventory at any point 
in time?  

 
(3) What other criteria, apart from the annual usage and value as used by the ABC 

system, could also be used to classify or prioritise inventory?  
 

(4) What are the common functions of an inventory information system? 

 

 

 

 

FEEDBACK ON ACTIVITY 13.4 

 (1) With reference to question 1, to cope with a complex situation whereby a large 
number of stocked items are supplied by many different suppliers for a great 
number of individual customers/clients, the inventory analysis and control system 
must be able to discriminate between the different stocked items. This is because 
there is a need to apply a degree of control to each item that is appropriate to its 
importance, and to have an information processing system to cope with their 
particular inventory control circumstances.  
 

(2) With reference to question 2, in any inventory that contains more than one stocked 
item, some items may be more important to the organisation than others because 
(i) they may have a high usage rate and stockout would be very disappointing to 
customers; and (ii) they may be of high value, so it would be very costly to hold 
high inventory levels.  

 
Different stock items can be identified on the basis of their usage value (the usage 
rate multiplied by the individual item value), where high usage value items require 
more careful control than lower usage value items. The ABC system for prioritising 
inventory enables managers to focus control efforts on a few items that represent 
the major proportion of inventory value (class A – 20% high usage value items 
account for 80% of total usage value; class B – next 30% of items account for 
10% of the total usage value; and class C – remaining 50% of items account for 
10% of the total usage value).  
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Study the worked example of the electrical wholesaler in chapter 12 of your 
prescribed book and note figure 12.16, which illustrates a Pareto curve for the 
items in the warehouse – 20% of the items represent 80% of the value. In ABC 
the monetary value of the annual usage of each item was used as a measure of 
inventory usage. It can also be used to measure the absolute level of inventory at 
any point in time by calculating the “cover of stock” (amount of time that the 
inventory would last subject to normal demand if items were not replenished) and 
“stock turn” (how often stock is used up in a period).  
 
Also study the worked example of the small specialist wine importer and note the 
calculations for the average stock cover and average stock turn.  
 
Finally, note the critical comments made by the authors of your prescribed book 
about the fact that the Pareto law is often misquoted as “80 per cent of the SKUs 
(stock keeping units) account for only 20 per cent inventory value” and that class 
B and C items actually need more “control”, as they are slow moving items that 
remain in stock for a long time and require between half and two-thirds of the total 
investment in inventory. 
 

(3) With reference to question 3, note that although annual usage and value are the 
two criteria most often used to determine the priority of inventory items, other 
criteria may also be used. They are (i) the consequences of stockout (items that 
may seriously delay or disrupt other operations or the high priority given to 
customers/clients); (ii) uncertainty of supply (items whose supply may be erratic 
or uncertain); and (iii) a high obsolescence or deterioration risk (items lose their 
value very quickly).  

 
(4) With reference to question 4, computerised inventory information systems are 

used to manage most inventories that are of any significant size and have the 
common functions of updating stock records, generating orders and reports and 
forecasting. Most computer-based inventory management systems are based on 
the perpetual inventory principle. This means that inventory records are 
automatically updated when items are received and taken out of inventory using 
the formula: opening stock level + receipts in – dispatches out = new stock level.  

 
Common problems with inventory systems lie in data inaccuracy as a result of 
keying errors, quantity errors, damaged inventory not being recorded, wrong 
items being taken out of stock, delays between transactions and the updating of 
records, and items stolen from inventory.   

 

 

 

 

CHECKLIST 

 Now that you have completed study unit 13 on inventory planning and control in 
operations you should be able to do the following: 
 

 explain the role of inventory in operations 

 explain what the volume decision of inventory entails and demonstrate how it 
should be made by solving practical examples 

 explain what the timing decision of inventory entails and demonstrate how it should 
be made by solving practical examples 

 explain how inventory analysis and control systems can be used in operations and 
demonstrate their practical application 

 use the knowledge, insight and skills you have acquired regarding 
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- the role of inventory in operations 
- the volume decision of inventory 
- the timing decision of inventory, and 
- inventory analysis and control systems used in operations 
 
to justify the importance of inventory planning and control and demonstrate this by 
identifying both correct and incorrect statements with regard to the study material 
and practical applications in general, in either multiple-choice format or essay-
type questions 
 

 show evidence of your appreciation for inventory planning and control by endorsing 
the theoretical concepts and demonstrating the application of the relevant 
production/operations skills in a practical manner 

 

 

 

 

SUMMARY 

 This study unit examined inventory planning and control. Determining the quantity to 
order and the timing of placing the order is underpinned by a system of inventory 
analysis and control. The next study unit (study unit 14) focuses specifically on supply 
chain planning and control. 

 

 

 

 

ASSESSMENT 

 (1) Consider the case study entitled “supplies4medics.com” at the end of chapter 12 
in your prescribed book and then answer the six questions posed at the end. 
 

(2) Do problems and application 1 to 5 at the end of chapter 12 of your prescribed 
book. Note that these will help you practise analysing operations. 

 
Note: Some study activities may only require you to re-read a portion of the chapter 
you have just studied, while others may draw on your general knowledge and 
experiences of a particular business/organisation or other institution. Finally, others 
may even send you on a trip to your local equivalent business/organisation or other 
institution to do your own investigation.  
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Study unit 14 
 

Supply chain planning and control 
 

 

  

 

KEY CONCEPTS 

 supply chain planning and control 
supply chain(s) 
purchasing (procurement) and supply management 
logistics 
business-to-consumer (B2C) relationship 
customer-to-consumer (C2C) relationship 
virtual operations 
relationships as “exchange” 
efficient supply chain policies 
“partnership” supply relationships 
responsive supply chain policies 
customer interface process 
supply chain management 
supply chain pipeline 
end or final customer 
supply network 
physical distribution management 
materials management 
business-to-business (B2B) relationship 
consumer-to-business (C2B) relationship 
traditional market supply relationships 
supply chain behaviour 
customer relationship management (CRM) 

 

GETTING AN OVERVIEW 
 

In this study unit, we address the last four learning outcomes of topic 10. We explain what supply chain 

management entails, explain the activities of supply chain management (including purchasing and supplier 

management on the supply side and physical distribution management on the demand side of the operation, 

and logistics and materials management), explain the types of relationship in supply chains, and explain 

supply chain behaviour. 
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14.1   INTRODUCTION IN THE PRESCRIBED BOOK 
 

 

 

READ 

 First read the introduction to chapter 13 of your prescribed book. Then study figure 
13.1 in your prescribed book and specifically note which part(s) of the model of the 
design activities in production and operations management is/are discussed in this 
particular topic. Finally, read the points listed under the following questions at the end 
of chapter 13 of your prescribed book:  
 

 “What is supply chain management and its related activities?” (2 marks)  

 “How can the relationship between operations in a supply chain affect the way 
it works?” (4 marks)  

 “Are different supply chain objectives needed in different circumstances?” (1 
mark)  

 “How do supply chains behave in practice?” (3 points)  

 “How can supply chains be improved?” (4 points) 

 

14.2   OPERATIONS IN PRACTICE 
 

 

 

 

ACTIVITY 14.1 

 Read the case example entitled “Online delivery helps retailers take control of supply 
chain management” in chapter 13 of your prescribed book and then answer the 
following questions: 
 
(1) Describe the impact of online shopping on supply chains? 

 

 

 

FEEDBACK ON ACTIVITY 14.1 

 (1) The case emphasises the importance of “delivery” to the end user (the consumer) 
as crucial to the sustainability and success of any business. A critical part of this 
is distribution. In the case of online shopping, businesses have to adjust their 
business activities to cater for direct delivery to customers. By doing this, 
businesses are essentially taking control of the supply chain management (SCM) 
impacting on their operations.  
 
In the case of Pick n Pay, they awarded a five-year contract for supply chain 
management and integrated transport management services to Imperial 
Logistics. With the assistance of Imperial Logistics’ partner, One Network 
Enterprises, they have implemented a cloud-based platform, called “One 
Network” technologies. This cloud-based platform will ultimately assist their online 
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shopping division with quicker delivery times to customers, once orders have 
been placed. 

 

14.3   TERMINOLOGY USED IN SUPPLY CHAINS 
 

 

 

 

ACTIVITY 14.2 

 Study the first section of chapter 13 of your prescribed book entitled “What is supply 
chain management?” and then answer the questions and/or complete the following:  
 

(1) A supply chain is ... . 
 

(2) What are the objectives of supply chain management? 
 

(3) What are the supply chain objectives? 

 

 

 

 

FEEDBACK ON ACTIVITY 14.2 

 (1) With reference to question 1, a supply chain refers to the individual channels or 
strands that represent the flow of goods and services through the supply network 
of linked operations.  
 
Note the analogy the authors of your prescribed book use to compare supply 
chains with liquids or fluids flowing through a pipeline. In long pipelines it will take 
longer for the fluids (fluids used as the metaphor for goods or services) to flow 
than if the pipeline was shorter. Similarly, bigger (larger diameter) pipelines can 
accommodate more fluids than smaller (narrower) ones. The stocks of inventory 
held at various points in the supply chain could be represented by storage tanks.  
 

(2) With reference to question 2, supply chain management refers to “the 
management of the interconnection of organizations that relate to each other 
through upstream and downstream linkages between different processes that 
produce value to the ultimate consumer in the form of products and services”.  
 
Supply chain management embodies a holistic approach to the management of 
the flow of goods and services across company boundaries. An analogy often 
used to describe supply chains is that of a pipeline. Goods and services must flow 
through the supply chain pipeline and are processed and stored by different 
operations in the chain. Also study figure 13.2 in your prescribed book, which 
illustrates a customer perspective on supply chain performance. 

 
(3) With reference to question 3, the supply chain objectives are expressed in terms 

of the five performance objectives of all operations, namely, quality, speed, 
dependability, flexibility and cost.  
 
The final product/service quality is a function of the quality performance of each 
and every operation in the whole chain. The speed at which customers can be 
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served, from requesting the product/service until receiving it, and/or the time it 
takes products/services to move through the entire supply chain is the second 
performance objective. Dependability refers to the “on-time delivery” guarantee 
and/or “throughput time” dependability, which reduces uncertainty. Flexibility is 
the ability to cope with variability, changes and deviations, and cost is the 
additional cost apart from the cost of each operation transforming its inputs to 
outputs in doing “business” with other operations in the supply chain as a whole.   

 

14.4   THE ACTIVITIES OF SUPPLY CHAIN MANAGEMENT 

 

 

 

 

ACTIVITY 14.3 

 Study the second section of chapter 13 entitled “The activities of supply chain 
management” 
and then answer the questions and/or complete the following: 
 
(1) To which part or parts of the supply chain do the following terms refer? 

 
(a) purchasing and supply management, which encompasses ... and refers to ... 

parts 
(b) physical distribution management, which encompasses ... and refers to ... 

parts 
(c) logistics, which encompasses ... and refers to ... parts 
(d) materials management, which encompasses ... 

 
(2) The purchasing function enters into contracts with suppliers to buy in materials 

and services, some of which are ... and others which are ... but are still essential 
purchases for the smooth running of the operation. 
 

(3) Selecting suppliers should involve evaluating the relative importance of a number 
of factors. Describe these factors for short-term and longer-term ability to supply 
respectively. 

 
(4) The activities of logistics, physical distribution and distribution include six 

interrelated activities. Describe these activities. 

 

 

 

 

FEEDBACK ON ACTIVITY 14.3 

 (1) With reference to question 1:  
 
(a) purchasing and supply management, which encompasses the operation’s 

interface with its supply markets and refers to the supply part of the chain; 
(b) physical distribution management, which encompasses the supplying of 

immediate customers and refers to the demand part of the chain;  
(c) logistics (an extension of physical distribution management), which 

encompasses the management of materials and information flow of the 
business through a distribution channel and refers to the demand part of the 
chain;  
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(d) materials management, which encompasses the management of the flow of 
materials and information through the immediate supply chain.  
 
Study figure 13.3 in your prescribed book and note what part of the supply 
chain as a whole each of the terms used covers.  

 
(2) With reference to question 2, the purchasing function enters into contracts with 

suppliers to buy in materials and services. Some of these materials and services 
are used directly in the goods and services (i.e. transformed resources) and 
others are used in the running of the business itself (i.e. transforming resources). 
Although the transforming resources generally speaking would not be 
constituents of the actual product/service, they are essential to the smooth 
running of the operation. Reflect on Figure 13.4 that outlines how the importance 
of the purchasing activity increases with “increased material costs as a proportion 
of total costs”. 

 
(3) With reference to question 3, Study table 13.1 in your prescribed textbook which 

outlines the factors to consider for short-term ability to supply (on the left-hand 
side of the table) and longer-term ability to supply (on the right-hand side of the 
table). 

 
(4) With reference to question 4, the six interrelated activities include: a) 

Transportation b) Storage c) Warehousing d) Materials handling e) Security and 
f) Order processing and communication on page 341 of your prescribed textbook. 

 

14.5   TYPES OF RELATIONSHIPS IN SUPPLY CHAINS 

 

 

 

 

ACTIVITY 14.4 

 Study the third section of chapter 13 entitled “Relationships between operations in a 
supply chain” 
and then answer the questions: 
 
(1) How should operations manage their relationships with their immediate suppliers? 

What do each of the four general categories of business/consumer supply chain 
relationships involve? What types of business-to-business relationship can 
develop, in terms of what is outsourced and who is chosen to supply products and 
services?  
 

(2) How do traditional market supply relationships work? What are the advantages 
and disadvantages of wholly free-market practices like these?  

 
(3) A relationship with a supplier can be described by the balance between their 

“contractual” and “partnership” elements.  Elaborate on this statement. 
 

(4) What does the extreme form of outsourcing operational activities known as “virtual 
operations” entail?  

 
(5) What do “partnership” supply relationships entail? Which different types of 

relationship and main elements of exchange can be identified?  
 

(6) What does customer relationship management (CRM) entail and how can it be 
used to gain a better understanding of the customer interface process? 



62 
 

 

 

 

 

FEEDBACK ON ACTIVITY 14.4 

 (1) With reference to question 1, it should be noted that the behaviour of the supply 
chain as a whole is the result of the relationships that develop between the 
individual parts of the operation within the chain itself. It is necessary to develop 
a framework to help the business understand the different ways in which the 
various business/consumer relationships can develop.  
 
Note that the growth in e-commerce has made a broad range of relationships 
possible, for example, business-to-business (B2B) relationships (between two 
commercial businesses), business-to-consumer (B2C) relationships (between 
traditional retailers, online retailers and consumers), consumer-tobusiness (C2B) 
relationships (consumers post their needs on the web to find companies that are 
willing to supply) and customer-to-consumer (C2C) relationships (online 
exchange and auction of services between consumers). With regard to business-
to-business supply chain relationships, these are characterised by the extent and 
nature of what is bought from suppliers (What is outsourced?), and who is chosen 
to supply the products and services (To whom is the supply outsourced?).  
 
Study figure 13.5 in your prescribed book and note the identified business-to-
business supply chain relations (traditional market supply, virtual operations and 
“partnership” supply relationships).  
 

(2) With reference to question 2, traditional market supply relationships involve 
purchasing goods and services from outside the organisation in a “pure” market 
fashion, where the best supplier is sought for every purchase. Such a relationship 
is usually very brief, and once goods or services are delivered and payment is 
made, all contact may come to an end.  
 
The advantages of this traditional market supplier relationship are the following: 
competition between alternative suppliers is maintained, a supplier specialises in 
a small number of products and services, the inherent inflexibility of outsourced 
suppliers is overcome by changing to a number of suppliers, innovations can be 
exploited no matter where they originate, and it helps operations concentrate on 
core activities.  
 
However, there are also disadvantages, including the following: there are supply 
uncertainties; choosing the best supplier may involve considerable effort; there is 
a strategic risk in subcontracting too many activities; and over-reliance on 
outsourcing may “hollow out” the business, leaving it with no internal 
competencies to exploit in the market. 

 
(3) With reference to question 3, the more a supply agreement is market-based, and 

based on relatively short-term arrangements, the more it is likely the emphasis 
will be on contractual elements. The more a supply agreement is based on long-
term, usually exclusive agreements, the more likely the emphasis will be on 
relationship elements. Study figure 13.6 which summarises this trend.  
 

(4) With reference to question 4, virtual operations do very little themselves – they 
rely on a network of suppliers who provide the products and services on demand. 
Advantages centre around the flexibility and speed of the virtual operations, and 
the risks of investing in production facilities are far lower. Disadvantages are the 
“hollowing out” effect virtual operations may have, because without a solid base 
of resources it is difficult to hold onto and develop unique core technical expertise. 
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In addition, the resources of the virtual operation will almost certainly also be 
available to competitors and, therefore, the virtual operation’s only core 
competence may lie in actually managing its supply network. 

 
(5) With reference to question 5, partnership supply relationships are seen as a 

compromise between vertical integration (owning the resources that supply the 
organisation) and a pure market supply relationship (only transactional 
involvement with the organisation’s suppliers).  

 
Study the formal definition given by the authors of your prescribed book. Note that 
they focus on cooperation between suppliers and customers, even to the extent 
of sharing skills and resources to achieve a joint benefit beyond those that could 
be achieved if the partners had acted alone.  
 
Note the factors that may affect the degree of “closeness” of the partnership, 
including the sharing of success, long-term expectations, multiple points of 
contact, joint learning, fewer relationships, joint coordination of activities, 
information transparency, joint problem solving and increased trust.  
 

(6) With reference to question 6, customer relationship management (CRM) is a 
“method of learning more about customers’ needs and behaviours in order to 
develop stronger relationships with them” and further ... “it is a process that helps 
to understand customers’ needs and develop ways of meeting those needs while 
maximizing profitability”.  
CRM builds a number of steps into the customer interface process. (a) The 
business must determine the exact needs of its customers and how best to meet 
those needs. (b) The business must examine all the different ways and places 
where customer-related information is collected, stored and used (c) All customer-
related data must be analysed to obtain a holistic view of each customer and 
where service can be improved. However, note the critical commentary by the 
authors of your prescribed book concerning CRM. Is it just the latest fad? 

 

14.6 SUPPLY CHAIN BEHAVIOUR 

 

 

 

 

ACTIVITY 14.5 

 Study section 4 of chapter 13 in your prescribed book entitled “How do supply chains 
behave in practice?” and then answer the following questions: 
 
(1) How should supply chains be managed when operations compete in different 

ways in different markets? 
 

(2) How do the natural dynamics of supply chain behaviour affect different parts of 
the supply chain? 

 
(3) How can the organisation’s supply chain performance be improved? 

 
(4) What does supply chain vulnerability entail? 

 
(5) Describe the Supply Chain Operations Reference Model (SCOR) model, and 

elaborate on its benefits? 
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(6) Elaborate on each of the three techniques which form part of the SCOR model, 
namely, business process modelling, benchmarking performance and best 
practice analysis. 

 

 

 

 

FEEDBACK ON ACTIVITY 14.5 

 (1) With reference to question 1, supply chains serving individual markets should be 
organised in different ways. For example, supply chain policies for functional 
products should have what is termed “efficient supply chain policies”, which 
means that inventories are kept low, especially downstream, to maintain fast 
throughput and to reduce the amount of working capital tied up in inventory. It 
also means that utilisation should remain high and manufacturing costs low.  
 
Supply chain policies for innovative products should have what is termed 
“responsive supply chain policies”, which means that high service levels are 
emphasised, especially close to the end customer, and inventory is kept as close 
to  the customer as possible. In addition, fast throughput from upstream parts of 
the chain is still needed to replenish downstream stocks to ensure high levels of 
availability even if changes occur in customer demand.  
 
Study figure 13.7 and note the matches/mismatches between the resources in the 
supply chain and market requirements.  
 

(2) With reference to question 2, certain dynamics that exist between organisations 
in the supply chain can cause errors, inaccuracies and volatility, which are more 
pronounced further upstream in the chain. One is the effect known as the 
Forrester Effect or Bullwhip Effect, because a small disturbance at one end of the 
chain causes increasingly large disturbances as it works its way to the end of the 
chain.  
 
Study table 13.4 in your prescribed book concerning the original equipment 
manufacturer (OEM), served by three tiers of suppliers. Note that the further 
upstream (or further back in the supply chain) an operation is placed, the more 
drastic the fluctuations caused by a relatively small change in demand from the 
final customer will be.  
 
The effect of miscommunication in the supply chain (see figure 13.8) can be 
illustrated by the children’s game “Chinese whispers”. When one child whispers a 
message to the next child, who repeats it to the next, etc, until the last child 
repeats the message out loud, everyone is amazed at how the original message 
has been distorted. In the same way, a relatively small fluctuation in the market 
can cause great volatility further back in the chain.  
 

(3) With reference to question 3, the attempt to improve the supply chain performance 
is important, given the nature of the previously described supply chain dynamics. 
Most improvement efforts focus on coordination in the supply chain activity and 
include the development of e-business, information sharing, channel alignment 
and operational efficiency.  
 
New information technology applications combined with internet-based e-
business allow for accurate, “near real-time” information by which the disparate 
elements of the supply chain can integrate their efforts for the benefit of the whole 
chain and, ultimately, the final customer – see table 13.5 in your prescribed book.  
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It is better to share or transmit information so that all operations can monitor true 
demand without the interference of distortions. Channel alignment involves the 
adjustment of scheduling, material movements, stock levels and pricing to bring 
all operations in line with each other.  
 
Finally, operational efficiency amounts to the efforts that each operation in the 
supply chain can make to reduce its own complexity, reduce the cost of doing 
business in the chain and increase throughput. Time compression (ie speeding 
up the flow of material down the chain and the flow of information back) is one 
way of improving operational efficiency and has been noted previously in this 
study guide in the discussion about the supply chain pipeline.  
 

(4) With reference to question 4 and supply chain vulnerability, note that an agile 
supply chain can bring about serious supply chain risks and disruption. This may 
be the result of major unplanned events such as a key supplier becoming 
insolvent, global outsourcing (parts are shipped around the world, which involves 
increased risk), increased demand volatility in certain areas, natural disasters, 
terrorist attacks, industrial action, port blockades, accidents, etc. 

 
(5) The SCOR model uses a framework that is based on three well-known techniques 

and turns them into an integrated approach. The techniques include a) Business 
process modelling b) Benchmarking performance and c) Best practice analysis. It 
uses a methodology, diagnostic tools and benchmarking tools that are widely 
accepted for evaluating supply chain activities.  

 
Study the content under the heading “Benefits of the SCOR model” on page 351 
of your prescribed textbook to learn more about the benefits of this model.  

 
(6) Study the content beneath the headings “Business process modelling”, 

“Benchmarking performance” and “Best practice analysis” on page 350 to 351 of 
your prescribed textbook. 

 

 

 

 

CHECKLIST 

 Now that you have completed study unit 14 on supply chain planning and control in 
operations you should be able to do the following: 
 

 explain what supply chain management entails 

 explain the activities of supply chain management (including purchasing and 
supplier management on the supply side and physical distribution management on 
the demand side of the operation, logistics and materials management) 

 explain the types of relationship in supply chains 

 explain supply chain behaviour 

 use the knowledge, insight and skills you have acquired regarding 
 

- supply chain management 
- the activities of supply chain management (including purchasing and supplier 

management on the supply side and physical distribution management on the 
demand side of the operation, logistics and materials management) 

- the types of relationship in supply chains and 
- supply chain behaviour 

 
to justify the importance of supply chain planning and control and to demonstrate 
this by identifying both correct and incorrect statements with regard to the study 
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material and practical applications in general, in either multiple-choice format or 
essay-type questions 

 

 show evidence of your appreciation for supply chain planning and control by 
endorsing the theoretical concepts and demonstrating the application of the 
relevant production/operations skills in a practical manner. 

 

 

 

 

SUMMARY 

 This study unit examined supply chain planning and control. Together with the previous 
study unit (study unit 13 – inventory planning and control) it formed topic 10). Supply 
chain planning and control examines different parts and types of relationship within the 
total supply network. 

 

 

 

 

ASSESSMENT 

 (1) Consider the case study entitled “Flexibility in the wake of disaster” at the end of 
chapter 13 of your prescribed book and then answer the question posed at the 
end. 
 

(2) Do problems and applications 1, 4 and 5 at the end of chapter 13 of your 
prescribed book. Note that these will help you practise analysing operations.  
 

Note: Some study activities may only require you to re-read a portion of the chapter 
you have just studied, while others may draw on your general knowledge and 
experiences of a particular business/organisation or other institution. Finally, others 
may even send you on a trip to your local equivalent business/organisation or other 
institution to do your own investigation.  

 


	btnOpenRubric: 


