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Dear Student 
 
1 A WORD OF WELCOME 
 
We have pleasure in welcoming you to this module on Production 
and operations management and trust that you will have a pleasant, 
stimulating and most successful year of study. If you grasp the 
potential economic impact of “adding value”, then you will agree that a 
country's economic growth depends directly on this. The importance of 
this subject discipline can therefore only be fully appreciated if the 
contribution of productive transformation processes in the economy is 
understood. 
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This tutorial letter refers to module MNO202-B: Production and 
operations management, and contains specific information about the 
assignments, feedback on the assignments, availability of the 
lecturers, format and guidelines for the examination, among other 
things. 
 

It is imperative to study Tutorial Letter 301 MNALLE-Q/4/2007 
thoroughly as it provides important information on general aspects 
pertaining to all undergraduate modules. 
 

 
2 TUTORIAL MATERIAL 
 
The tutorial matter for this module (MNO202-B) consists of the 
following: 
 
■ Material supplied by UNISA: 
 
 one study guide 
 a number of tutorial letters 

 
■ Prescribed matter: 
 
the compulsory prescribed book, which you must acquire yourself, 
namely 
 

Slack, N, Chambers, S, & Johnston, R. 2004. Operations 
management. 4th edition. Harlow, England: FT Prentice Hall.  
 
The ISBN number for the above prescribed book is: 
0-273-67906-6 
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NOTE: WE STRONGLY ADVISE YOU TO ACQUIRE THE 
PRESCRIBED BOOK IMMEDIATELY TO AVOID ANY 
POSSIBLE DELAY IN YOUR STUDIES. 

 
The study guide serves both as a manual for studying the prescribed 
textbook, and as a source of additional information about certain 
aspects of the syllabus. 
 
3 YEARMARK 
 
You will be allocated a mark for assignment 01. This mark will be 
combined with your examination mark. Your final assessment mark 
for this module will therefore be a combination of the assignment 
mark and the examination mark. The assignment mark will 
contribute a maximum of 10% to the final assessment mark for the 
module, while the examination mark will contribute 90%. Students who 
do not submit an assignment to be assessed for purposes of earning 
an assignment mark or do not obtain a pass mark in the compulsory 
assignment but write the examination must still obtain a minimum of 
50% for the assignment mark and the examination mark combined for 
the final assessment mark.  
 
Irrespective of the year mark obtained a sub minimum of 40% must be 
obtained in the examination. You will therefore not pass the module if 
your examination mark is less than 40%. 
 
Please study the following examples of how the assignment mark will 
contribute to the final assessment mark: 
 
Example 1: 
 
The learner submits assignment 01 and gets an assignment mark of 
50%. This mark of 50% is then multiplied by 0,1 which equals 5% of 
the final assessment mark. If the learner obtains 35 out of a possible 
70 marks in the examination (ie 50%), this percentage is then 
multiplied by 0,9 which equals 45% of the final assessment mark. The 
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assignment mark and the examination mark are then combined (5% + 
45%) to give a final assessment mark of 50% for the module. 
 
Example 2: 
 
The learner submits assignments 01 and obtains 60% for the 
assignment. This mark multiplied by 0,1 gives 6% of the final 
assessment mark. The learner then obtains 44 out of 70 marks (or 
63%) in the examination. This figure is then multiplied by 0,90 to give 
56.7%. The two results are then combined to give a final assessment 
mark of 63% (6% + 56.7%) for the module. 
 
Example 3: 
 
The learner does not submit assignment 01. As a result the learner 
does not obtain an assessment mark for any of the assignments. If the 
learner obtains 39 out of 70 for the examination (ie 55.7%), this 
percentage will be multiplied by 0,9 to obtain a final assessment mark 
for the module of 50.1%. This implies that the learner must obtain at 
least 39 out of 70 marks for the examination to obtain a final 
assessment mark of 50% in order to pass the module. 
 
The completion of assignments provides an excellent opportunity for 
you to ensure that the work you do during the course of the year 
contributes towards you final assessment mark. If you should decide 
not to use this opportunity you will be at a definite disadvantage 
compared to those learners who will grab the opportunity. You are 
therefore advised and encouraged to do the assignment and obtain a 
good mark in order to get the full benefit of this system of assessment.  
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4 ASSIGNMENTS 
 

Consult Tutorial Letter 301 MNALLE-Q/4/2007 about the following: 
 
•  administrative matters with regard to the assignment 
•  guidelines on answering essay-type questions 
•  key concepts on which you will be examined 
 

 

 
IMPORTANT NOTICE: For students to fully benefit from our 
formative tuition and assessment, the Management of the 
University decided with effect from 2005 to introduce 
compulsory assignments in all modules. 

 
You are therefore required to submit a compulsory assignment 
to obtain admission to the examination. Admission will be 
obtained by submitting the compulsory assignment on time 
and not by the marks you obtain for it 

 
Please ensure that this assignment reaches the University 
before the due date - late submission of the assignment will 
result in you not being admitted to the examination! 
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NOTE: ASSIGNMENT 01 IS THE COMPULSORY ASSIGNMENT 
AND MUST BE HANDED IN ON: 

15 MARCH 2007 (FOR 1ST SEMESTER)  

15 AUGUST 2007 (FOR 2ND SEMESTER) 

IN ORDER FOR YOU TO GAIN ADMISSION TO THE 
EXAMINATION IN MODULE MNO202-B. IT, HOWEVER, DOES 
NOT COUNT TOWARDS A YEAR MARK WHICH IS NOT 
APPLICABLE TO THE MNO202-B MODULE. 
 

 
The assignments for this module for both the first and second 
semesters appear in Annexure A. The solutions to and feedback on 
Assignments 02 and 03 for both semesters are contained in Annexure 
C. Note: these two assignments are self-assessment assignments. 
Also please note that although you have received the solutions to and 
feedback on these two assignments with this tutorial letter just after 
your registration, we suggest that you follow your normal study 
programme and only consult Annexure C after you have completed 
the relevant portion of the work and done the assignments on your 
own.  You will get the complete feedback on Assignment 01 in the last 
tutorial letter (MNO202-B/201/3/2007). 
 
5 AVAILABILITY OF LECTURERS 
 

Any POM lecturer Telephone number     Building 

Pilot number (012) 429-4234  

Prof RJ Steenkamp (012) 429-4842 AJH vd Walt 3-58 

Prof LP Krüger  (012) 429-4884 AJH vd Walt 3-61 
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The lecturers' offices are situated on the third level of the AJH van der 
Walt Building, which is situated on Unisa's main campus in 
Muckleneuk Ridge. Personal visits should please be pre-arranged by 
making an appointment. At least one lecturer is usually available for 
five hours per day (between 08h00 and 13h00). This also applies 
during times of recess. If lecturers are in consultation and are not 
available, please leave a message on the answering machine or with 
another lecturer in the department. We will then contact you. 
 
A final request: Please do not wait until the last moment before 
contacting us. Usually it is only a day or two before the scheduled 
examination date that we receive literally thousands of desperate calls! 
 
NOTE: You should only contact the lecturers about academic 

matters.  Any other enquiries should rather be taken up with 
the relevant department or section concerned. Use the 
guidelines which appear in Tutorial Letter 301 (MNALLE-
Q/4/2007). 

 
6 DISCUSSION CLASSES 
 
Unfortunately, NO discussion classes for this module will be presented 
at any of the Unisa centres. 
 
7 FORMAT AND GUIDELINES FOR THE EXAMINATION 
 
Please note that the examination will cover the whole syllabus (all 
parts, topics and study units) for the module MNO202-B. The 
examination is a "closed book" examination and you must therefore 
know, understand and be able to apply ALL the work including, 
formulas, etc. We therefore urge you not to leave out or ignore any 
part of the study material in your final preparations for the examination. 
 
The format of the examination paper that you will be required to write 
for the module is very similar to the format that you encountered in  the 
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last two assignments during the semester (that is, a combination of 
both multiple-choice and essay-type questions will be used). 
 
The examination paper is, however, worth 70 marks and will consist of 
two sections. Section A contains the multiple-choice questions (30 
questions will be asked which will count 1 mark each, in all 30 out of 
the examination total of 70 marks or 43%). Section B contains the 
essay questions. There will be three questions, each of which will 
count 20 marks, the questions will have subsections as in the 
assignments, and you will have to select two (for 40 marks out of the 
examination total of 70 marks or 57%). The duration of the 
examination will be two hours. 
 
8 EXAMINATION PAPERS OF PREVIOUS YEARS 
 
The examination papers of previous years ARE NOT AVAILABLE.  
However, both the multiple-choice and essay type questions in the 
examination are similar to those in the assignments. 
 
9 CONCLUDING REMARKS 
 
We wish you a successful year of study and we hope that you will find 
this module interesting and stimulating. We are convinced that this 
module can make a significant contribution to both your personal and 
your professional development. Feel free to consult us at any time, in 
person or in writing, should you encounter any problems in your 
studies with regard to academic matters. 
 
Yours sincerely 
 
LP  Krüger (Prof) 
RJ  Steenkamp (Prof) 
DEPARTMENT OF BUSINESS MANAGEMENT 
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ANNEXURE A: ASSIGNMENTS FOR 2007 
 
ASSIGNMENT 01                       COMPULSORY ASSIGNMENT 
Semester Due date Unique number 
1st  15 March 2007 245411 
2nd  15 August 2007 303089 

 

This assignment for module MNO202-B only covers the multiple-
choice questions for topic 1 (study unit 1), topic 2 (study units 2, 3 
and 4) and topic 3 (study unit 5). 
 
The assignment is applicable to both the first and the second 
semesters. 

     
MULTIPLE-CHOICE QUESTIONS 
 
Answer the following ten (10) multiple-choice questions. Each question 
is of equal value and is allocated one (1) mark. No negative marking 
will be applied. 
 

TOPIC 1 STUDY UNIT 1 
 
1. Study case study 1 entitled “IKEA” in annexure B of this tutorial 

letter and then indicate which two of the following statements are 
incorrect. 

 
a All types of businesses, even IKEA, have a production/-

operations function because they all produce some type of an 
output – be it goods (products) and/or services. 

 
b In order for IKEA’s production/operation function to be 

considered effective, it must use its resources efficiently and 
produce goods and/or render services in such a way that it 
satisfies its customers/clients. 
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c The marketing function of IKEA would be the primary 
contributor to ensure smooth customer flows, a clean, well-
designed work environment, sufficient goods to satisfy 
demand, and a continuous stream of ideas to improve 
performance. 

d IKEA is a furniture retailer and its production/operations 
management would not be considered particularly important 
because it does not physically manufacture the furniture itself 
or provide supplementary services such as the delivery of 
items, supervised children’s play areas, and so on. 

 
e If the production/operations function of IKEA is effective and 

regularly comes up with creative, innovative and improved 
ways of producing goods and services, it will provide the 
means for its long-term survival by exploiting its competitive 
advantages. 

 
1 ab 
2 bc 
3 cd 
4 de 
5 ae 

 
2. Study case study 2 entitled “SWATCH revolutionizes watch 

manufacture” in annexure B of this tutorial letter and then indicate 
which two of the following statements are correct. 

 
a SWATCH’s production/operations function is central to its 

business because the marketing function, on the left,  identifies 
the customer/client needs while finance, on the right, ensures 
that creditors are paid regularly. 

 
b Part of SWATCH’s success was its ability to produce a plastic-

cased watch in high volumes at low cost.  This was done 
through automation and rigid standardisation of the watch’s 
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internal mechanisms, both of which fall directly within the 
scope of production/operations management. 

 
c Unlike those of SWATCH, the typical production/operations 

functional activities of a university would include transferring 
knowledge, conducting research and serving the community at 
large through informal certificate programmes. 

 
d Support functions at SWATCH, such as marketing, accounting, 

finance and purchasing, did not play such a significant role as 
the production/operations function did. 

 
e Failures that stem from the production/operations function of 

SWATCH could include the uninterrupted flow of goods, poor 
quality, low cost and slow response time. 

 
1 ab 
2 bc 
3 cd 
4 de 
5 ae 

 

TOPIC 2 STUDY UNIT 2 
 
3. The sequence or flow of goods and/or services in the 

transformation model is as follows: 
 

1 Input➔Output➔Market 

2 Input➔Transformation process➔Market 

3 Needs➔Input➔Transformation process➔Market➔Output 

4 Input➔Transformation process➔Output 

5 Needs➔Transformation process➔Market 
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4. Which three of the following statements are correct? 
 

a All operations of all types of businesses produce goods or 
render services, or do both these things in varying proportions 
by a process of transformation. 

 
b Transformed input resources comprise the following: materials, 

information and customer/clients. 
 

c The difference between transforming and transformed input 
resources, respectively, lies in their position relative to the 
output resources. 

 
d A dominant transformed material resource, such as a factory 

plant, would be found in all types of manufacturing operations. 
 

e After having gone through either materials, information or 
customer processing, outputs emerge in the form of goods or 
services which are generally different because of tangibility, 
storability, transportability and customer/client contact. 

 
1 abc 
2 bcd 
3 cde 
4 ade 
5 abe 

 
5. Match the description of the operation in column I with the 

appropriate example in column II. 
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COLUMN I COLUMN II 

(a) High variety (i) Taxi transport  

(b) High volume (ii) Butchery 

(c) High degree of customer/client 
contact 

(iii) Fuelling station 

(d) High variation in demand (iv) Bakery  
      

1 (a)-(iv) (b)-(iii) (c)-(ii)  (d)-(i) 
2 (a)-(i) (b)-(ii)  (c)-(iii) (d)-(iv) 
3 (a)-(iii) (b)-(ii)  (c)-(iv) (d)-(i) 
4 (a)-(ii) (b)-(iii) (c)-(i)  (d)-(iv) 
5 (a)-(iv) (b)-(ii)  (c)-(iii) (d)-(i) 

 

TOPIC 2 STUDY UNIT 3 
 
6. Match the extent of the responsibility of the production/-operations 

manager in column I with the appropriate example in column II. 

COLUMN I COLUMN II 

(a) Direct responsibility (i) Demand forecasting  

(b) Indirect responsibility (ii) New product promotion 

(c) Mutual responsibility (iii) Location of plant 

 (iv) Machine maintenance 
 

1 (a)-(i)(iii)  (b)-(iv) (c)-(ii) 
2 (a)-(i)(iv)  (b)-(ii)  (c)-(iii) 
3 (a)-(ii)(iii)  (b)-(i)  (c)-(iv) 
4 (a)-(iv)  (b)-(i)(iii) (c)-(ii) 
5 (a)-(iii)(iv)  (b)-(i)  (c)-(ii) 
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7. Which three of the following statements are incorrect? 
 

a The activities of production/operations management 
encompass five direct responsibilities, namely to understand 
the operation’s strategic objectives, to develop a production/ 
operations strategy, to design, to plan and control, and to 
improve the production/operations system. 

 
b The general model of production/operations management 

consists of two ideas: an input-transformation process-output 
model, which has a management overlay consisting of the 
direct and indirect responsibilities of production/-operations 
managers. 

 
c The production/operations system hierarchy consists of the 

internal reporting relationships between high-level, middle-level 
and low-level managers, supervisors and shop-floor workers. 

 
d An internal customer represents a person or group of people 

who over many years have attained the status of preferred 
trading party (ie VIP customer) while an internal supplier has 
similarly attained preferred trading status and acts as an 
extension of the primary business. 

 
e One of the advantages of buffering the production/operation 

system against disruptions originating from the external 
environment lies in the ability of the business to significantly 
reduce stocks of input and output resources. 

 
1 abc 
2 bcd 
3 cde 
4 abe 
5 acd 
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TOPIC 2 STUDY UNIT 4 
 
8. Which one of the following statements is incorrect? 
 

1 The performance objectives of the production/operation system 
reflect the expectations of the business regarding this function 
and the contribution it could make to the business’s 
competitiveness or strategic direction. 

 
2 Achieving production/operations performance objectives of 

high quality, speed and low cost and greater flexibility and 
dependability contributes toward the business in exploiting so-
called production/operations-based advantages. 

 
3 Production/operations-based advantages may be seen as the 

result of something that the production/operations function did 
well and that is contributing to the long-term survival of the 
business. 

 
4 A flexibility rather than a speed advantage could be gained by 

the business if customers/clients received their goods and 
services on the dates on which they were promised. 

 
5 If the production/operations function of a business is able to 

reduce the total transaction time it takes to complete a 
purchase, the beneficial result could be considered a speed 
advantage. 

 
9. Which one of the following statements is correct? 
 

1 “’Doing things on time” in a business translates into a speed 
advantage. 

 
2 “Doing things cheaply” in a business usually results in having 

to do things over and thus nullifies the quality advantage. 
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3 Being able to change things quickly in a business also brings 
about a dependability advantage. 

 
4 “Doing things right the first time” in a business has definite 

flexibility advantages. 
 

5 “Doing things fast” has direct benefits in terms of speed and 
indirectly leads to cost advantages because the business can 
respond to customer/client needs more quickly. 

 

TOPIC 3 STUDY UNIT 5 
 
10. Which three of the following statements are correct? 
 

a Productivity management may be viewed from two levels, 
namely a macro-economic and a micro-economic perspective. 

 
b A broad measure of “productivity” for the country as a whole 

comprises outputs divided by inputs. 
 

c The GDP (gross domestic product) per capita comprises the 
total value of the total output of a country divided by its total 
population and in effect reflects the relative wealth of the 
country. 

 
d South Africa is regarded as being internationally unique when it 

comes to productivity performance because of its ethnic 
differences and the contrast between the advanced and 
backward sectors of the economy. 

 
e When compared with other countries with comparable 

developing economies like Argentina, Brazil, Chile, Greece and 
Mexico, South Africa stands out as the number-two performer 
with regard to productivity growth from 1988 to 1994. 
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1 abc 
2 bcd 
3 cde 
4 abe 
5 acd 

 
TOTAL: ASSIGNMENT 01 10x1 mark = 10 marks 
 

ASSIGNMENT 02 SELF-ASSESSMENT 
This assignment for module MNO202-B covers the essay-type 
questions for topic 1 (study unit 1), topic 2 (study units 2, 3 and 4) 
and topic 3 (study unit 5). (See SECTION A, QUESTION 1).  
 
It also covers both multiple-choice (see SECTION B) and essay-type 
questions (see SECTION C, QUESTION 2) for topic 3 (study unit 6), 
topic 4 (study units 7 and 8), topic 5 (study unit 9) and topic 6 (study 
unit 10). 
 
The assignment is applicable to both the first and second semesters. 
 

 
SECTION A: ESSAY-TYPE QUESTIONS 
 
QUESTION 1 (30 marks) 
 
1.1 Describe the operations of the following organisations using the 

transformation process model. Carefully identify the 
transforming resources, the transformed resources, the type of 
transformation process and the outputs from the transformation 
process: 
•  Johannesburg International Airport 
•  Pick ’n Pay Supermarkets 

  [20] 
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1.2 Using an example of your own choice, describe how the cost of 
the operation might be affected by changing the levels of 
performance of quality, speed, dependability and flexibility. 

  [5] 
 
1.3 Describe the macro perspective of productivity management and 

discuss how it could be improved in South Africa. [5] 
 
Subtotal: Section A 30 marks 
 
 
SECTION B: MULTIPLE-CHOICE QUESTIONS (10 marks) 
 
Answer the following ten (10) multiple-choice questions. Each question 
is of equal value and is allocated one (1) mark. No negative marking 
will be applied. 
 

TOPIC 3 STUDY UNIT 6 
 
1. Which three of the following statements are correct? 
 

a The micro productivity perspective examines productivity 
issues within the context of the individual business. 

 
b Micro productivity is just as important as macro productivity, 

because ultimately the economy of the country as a whole is 
made up of individual firms and businesses. 

 
c The concepts of “efficiency” and “utilisation” collectively refer to 

the “effectiveness” of the business. 
 

d Productivity is only relevant to manufacturing enterprises 
where outputs can physically be counted (ie number of tables, 
motor vehicles, etc) and inputs can be valued. 
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e Productivity within the business is the product of technical 
efficiency and resource utilisation, which can be reduced to the 
value of usable outputs divided by the value of available inputs. 

 
1 abc 
2 bcd 
3 cde 
4 abe 
5 acd 

 
2. Which three of the following statements are incorrect? 
 

a At the shop-floor and operations level, physical indicators can 
be used to compare productivity performance of the individual 
business, but only if the output is homogeneous. 

 
b The NPI (National Production Institute) argues that if physical 

indicators only measure “effectiveness” and not “efficiency” it 
would be more appropriate to use value-added tax productivity 
measurement procedures. 

 
c Productivity could further be enhanced if a direct link between 

pay and performance was accepted by labour unions and gain-
sharing formulas were introduced into and supported by 
business. 

 
d The sequence of the DPA productivity management process is 

as follows: productivity awareness → productivity commitment 
→ productivity measurement → productivity accountability → 
productivity improvement. 

 
e An increase in resource price will inevitably lead to an increase 

in product price in order to recover the higher costs of inputs, 
notwithstanding any increase in productivity performance. 
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1 abc 
2 bcd 
3 cde 
4 bde 
5 acd 

 

TOPIC 4 STUDY UNIT 7 
 
3. Study case study 3 entitled “BOEING brings its customers on 

board” in annexure B of this tutorial letter and then indicate which 
two of the following statements are correct. 

 
a The purpose of the design activity in companies like BOEING 

is to come up with products/services which will satisfy the 
needs of customers/clients. 

 
b Processes for the manufacture or delivery of services are 

designed by industrial engineers and therefore in a company 
like BOEING they should preferably be kept away from the 
physical product design and/or the intangible service design. 

 
c Process and product/service designs for BOEING do not 

necessarily need to overlap because the first follows the latter 
and will automatically be tailored to suit the requirements of the 
design. 

 
d Part of the success of BOEING in designing its new 777 

aircraft was the close involvement of its passengers from the 
development of the concept to the specification of the final 
design. 

 
e BOEING considered its customers’ requirements, including the 

requirements of major airlines such as British Airways, Japan 
Airways and Quantas. 

 
 



MN0202-B/101 
 

`  

22

1 ab 
2 ae 
3 de 
4 ac 
5 bc 

 
4. Match the type of process in manufacturing and services in column 

I with the appropriate example(s) in column II. 
 

COLUMN I COLUMN II 

(a) Batch process (i) Shoe repair shop  

(b) Mass process (ii) Paint manufacturer 

(c) Service shop (iii) Beer producer 

(d) Professional service (iv) Optometrist  
 

1 (a)-(iv) (b)-(iii) (c)-(ii)  (d)-(i) 
2 (a)-(i) (b)-(ii)  (c)-(iii) (d)-(iv) 
3 (a)-(iii) (b)-(ii)  (c)-(iv) (d)-(i) 
4 (a)-(ii) (b)-(iii) (c)-(i)  (d)-(iv) 
5 (a)-(iv) (b)-(ii)  (c)-(iii) (d)-(i) 

 

TOPIC 4 STUDY UNIT 8 
 
5. Study case study 4 entitled “Design principles at BRAUN AG and 

the new Braun Multimix” in annexure B of this tutorial letter and 
then indicate which two of the following statements are correct. 

 
a Industrial design principles that BRAUN followed in the design 

of its new multimix included usefulness, quality, ease of use, 
speed, and competitiveness. 
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b The design principle of truthfulness that BRAUN upheld meant 
that advertising campaigns that dealt with emotional issues or 
played on human weaknesses were only used as a last resort 
and only if  they were proven to be truthful. 

 
c BRAUN’s design principles focus primarily on aesthetic 

properties, which is why many of their items are exhibited at 
the Centre Pompidou in Paris and the New York Museum of 
Modern Art.  

 
d The industrial design principle of “clarity” followed by BRAUN 

emphasises clear instructions on the operation of their 
products. 

 
e BRAUN’s corporate strategy focuses on products that have 

superior performance in terms of technical excellence and 
innovative designs.   

 
1 ab 
2 bc 
3 cd 
4 de 
5 ae 

 
6. The sequence of the design activity in products and services is as 

follows: 
 

1 Concept generation → Specification → Preliminary marketing 
2 Specification → Test marketing → Final design 
3 Concept generation → Screening → Preliminary design→ 

Evaluation and improvement → Prototyping and final design 
4 Ideas → Concept generation → Package Development → 

Process development 
5 Concept generation → Test marketing → Idea screening → 

Preliminary marketing → Specification → Prototyping → Final 
design 
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TOPIC 5 STUDY UNIT 9 
 
7. Which three of the following statements are correct? 
 

a The production/operations network consists of all the 
customer-supplier relationships that exist on both the demand 
and on the supply side of  the operation. 

 
b The total supply network consists of all the first-tier, second-tier 

and other tier suppliers.  
 

c Strategic decisions that need to be taken in relation to the 
production/operations network include the following: the 
position of the operation in the network itself, the extent of 
vertical integration, the location of the operation, and the 
capacity of each part of the network. 

d The whole production/operations network needs to be 
considered in design decisions because it helps the business 
to understand how it can compete effectively, it helps to identify 
the particularly significant links in the network, and it helps the 
business to focus on its  long-term position within the network. 

 
e The production/operations network design includes both the 

product/service design and the process design. 
 

1 abc 
2 acd 
3 cde 
4 bde 
5 abc 

 
8. Which three of the following statements are incorrect? 
 

a The vertical integration of the capacity of a production/-
operations network determines to what extent the particular 
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operation can exercise “control” over the purchase of its raw 
materials and the distribution of its final products. 

 
b In the case study 5 entitled “Moving into China” in annexure B 

of this tutorial letter, the determining factor for locating the 
company in Shanghai was the great potential of the large new 
market. 

 
c In the case study 6 entitled “Why Japan invested in the UK” in 

annexure B of this tutorial letter, the decisive factor in favour of 
the Japanese companies was their ability to train their 
employees in the Japanese ways of “Chu-zan” in order to 
increase their productivity. 

 
d In the long-term management of capacity, capacity-leading 

strategies guarantee sufficient demand for products to operate 
at optimum level. 

 
e The optimum capacity level of an operation is reached at the 

point where the total cost (which is the sum of the fixed and 
variable cost per unit) divided by the output (number of units 
produced) reaches a minimum. 

 
1 abc 
2 cde 
3 abd 
4 ace 
5 bcd 

 

TOPIC 6 STUDY UNIT 10 
 
9. Which two of the following statements are incorrect? 
 

a The sequence of the layout procedure of an operation involves 
the following: selecting the process type → selecting the basic 
layout type → doing the detailed design of the facility. 
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b The process layout type involves locating the transforming 
resources along the sequence of the process or flow lines. 

 
c The fixed position layout type is used where the transformed 

resources move between the transforming resources. 
 

d The cell layout type is appropriate to operations where regular 
flow is both more important and feasible, as in the case of the 
product layout type. 

 
e The choice of basic layout type becomes more important when 

the flow of the manufacturing or service processes is greater in 
volume and less in variety. 

 
1 ab 
2 bd 
3 cd 
4 bc 
5 ac 

 
10. Which two of the following statements are correct? 
 

a In the case study 7 entitled “Fixed position layout at GEC 
Alsthom combined-cycle generators” in annexure B of this 
tutorial letter, the company was able to respond to market 
pressures for shorter lead times and lower prices by reducing 
its degree of dependence on manufacturing processes that are 
performed within their own factory. 

 
b In the case study 8 entitled “Layout of Spar supermarket in 

Vorna Valley, Gauteng” in annexure B of this tutorial letter, the 
company was able to respond to customers by adopting a 
product layout whereby similar products, such as the packaged 
foods or vegetables, were placed together. 
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c In the case study 9 entitled “Shandon Scientific Limited” in 
annexure B of this tutorial letter, the company reorganised its 
production around cells which made shorter lead times and 
less inventory possible and improved on their customer 
satisfaction levels. 

 
d In the case study 10 entitled “The passenger terminal at 

Johannesburg International Airport” in annexure B of this 
tutorial letter, the airport adopted a fixed position layout (all the 
passengers arrive and depart from the same main building) 
because the service processes resemble a mass service. 

 
e In all the case studies referred to above, it is evident that the 

dominant layout type determines the selection of the basic 
process type in manufacturing and service provision. 

 
1 ab 
2 bd 
3 cd 
4 bc 
5 ac 

 
Subtotal: Section B 10x1 = 10 marks 
 
SECTION C: ESSAY-TYPE QUESTIONS 
 
QUESTION 2 (30 marks) 
 
2.1 Describe the micro perspective of productivity management and 

discuss how it could be improved in South Africa. [5] 
2.2 Describe the activity of designing a new product or service of 

your choice in terms of the transformed and transforming 
resources, the activity and the outputs. [5] 

 
2.3 Identify the type of layout that might be adopted by the following 

organisations, explaining the reasons for your choice: 
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•  an organisation like ABSA Bank 
•  a borehole drilling business 

  [10] 
 
2.4 A Hong Kong company specialising in the manufacture of 

garden furniture has decided to establish a distribution centre in 
Europe. The possible locations are Birmingham, Amsterdam 
and Belgrade. Several criteria have been scored out of 100 (see 
table below). The Managing Director considers the cost of land 
and the distribution costs to be three time as important as the 
labour turnover and housing availability and twice as important 
as the market access and expansion possibilities. Which 
location should the company adopt? 

 

Factor Birmingham Amsterdam Belgrade 

Cost of land 60 50 80 

Distribution costs 15 70 60 

Expected annual 
labour turnover 

30 30 70 

Housing availability 60 20 75 

Market access 50 60 55 

Expansion 
possibilities 

70 20 80 

   [10] 
 
Subtotal: Section C 30 Marks 
 
TOTAL: ASSIGNMENT 02: SECTIONS A, B & C 70 Marks 
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ASSIGNMENT 03 SELF-ASSESSMENT 
This assignment for module MNO202-B covers topic 7 (study unit 
11), topic 8 (study units 12 and 13), topic 9 (study unit 14) and topic 
10 (study units 15 and 16). 
 
The assignment is applicable to both the first and the second 
semesters. 

 
SECTION A:  MULTIPLE-CHOICE QUESTIONS 
 
Answer the following ten (10) multiple-choice questions. Each question 
is of equal value and is allocated one (1) mark. The relative weight of 
section A is thus 10 out of the assignment total of 40 marks or 25% of 
the marks. No negative marking will be applied. 
 

TOPIC 7 STUDY UNIT 11 
 
1. Which three of the following statements are incorrect? 
 

a The elements of job design include determining what the task 
is, where it should be performed, who is responsible for 
supervising the execution and when it should be completed. 

 
b From a historical perspective, the approaches to job design 

practice have become more and more human oriented. 
 

c The division of labour reduces the monotony of work, increases 
flexibility among the workforce, and promotes faster learning by 
specialisation. 

 
d Method study is a scientific management approach which 

concentrates on determining and speeding up the time it takes 
to carry out a specific task by an average worker. 
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e In case study 11 entitled “Method study at Intel” in annexure B 
of this tutorial letter, the company successfully applied method 
study techniques and was thereby able to reduce the number 
of elements of a particular job in a non-manufacturing 
environment. 

 
1 abc 
2 abd 
3 acd 
4 cde 
5 bcd 

 

TOPIC 8 STUDY UNIT 12 
 
2. Which three of the following statements are correct? 
 

a The planning and control activities in production/operations 
management reconcile the supply of the operation’s products 
or services with the demand for them by customers/clients.  

 
b The resources of the operation need to be planned and 

controlled to ensure their availability in the right quantity, at the 
right time and with the appropriate quality. 

 
c The constraints placed on the planning and control task in 

operations include constraints related to cost, quality and 
speed, which are the result of an infinite supply of resources 
which must be met by limited demand. 

 
d Planning and control in operations go hand-in-hand.  Long-

term control is, however, more important than short-term 
planning because of the potential to influence decisions. 

 
e In case study 12 entitled “Operations control at British Airways” 

in annexure B of this tutorial letter, the performance of the 



MN0202-B/101 
 

`  

31

operations control team is evaluated in terms of the regularity 
and punctuality of all BA flights. 

 
1 abc 
2 abe 
3 acd 
4 cde 
5 bcd 

 
3. Which three of the following statements are incorrect? 
 

a The nature of the decisions that are taken to plan and control 
an operation will depend largely on the extent of uncertainty in 
supply and demand. 

 
b Dependent demand planning and control can only be exercised 

where the demand for the item based on some other known 
factor is reasonably certain and predictable. 

 
c The demand time D (length of time that customers have to wait 

for the product) will always be greater than the throughput time 
P (the time it takes the operation to deliver the product to the 
customer) in “make-to-stock” operations.  

 
d The scheduling activity as part of the planning and control task 

in operations determines which tasks must be performed 
before (or have priority over) others. 

 
e In case study entitled “The hospital Triage system” in annexure 

B of this tutorial letter, the hospital follows a strict FIFO 
sequencing and scheduling priority system. 

1 abc 
2 abe 
3 acd 
4 cde 
5 bcd 
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TOPIC 8 STUDY UNIT 13 
 
4. Which three of the following statements are correct? 
 

a Capacity planning and control (or aggregate planning and 
control) reconcile the supply of capacity with the level of 
demand the operation must satisfy on an aggregate basis. 

 
b A 500-vehicle capacity city-centre car park, where on average 

the users only park or leave their vehicles for two hours, 
effectively has a total capacity of 5 000 cars per day if the car 
park is open for 10 hours per day. 

 
c The steps taken in aggregate capacity planning and control are 

firstly to measure aggregate demand and capacity, secondly to 
identify alternative capacity plans, and thirdly to choose the 
most appropriate capacity plan. 

 
d In the case of service operations, high under-utilisation levels 

make level capacity plans very expensive and would only be 
considered if the opportunity cost of lost sales were also very 
high. 

 
e The difference between utilisation and efficiency in the use of 

capacity lies in the measurement of the actual output rather 
than in its expression in terms of design capacity. 

 
1 abc 
2 abe 
3 ace 
4 cde 
5 bcd 

 
5. Which three of the following statements are incorrect? 
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a In case study 14 entitled “Capacity management at Eurocamp” 
in annexure B of this tutorial letter, the company mainly follows 
a chase demand capacity plan in hiring couriers to take care of 
the customers and the camping equipment. 

 
b In case study 14 referred to above, the company should rather 

follow a level capacity plan in employing their computer-based 
telesales staff because these are highly trained personnel and 
are only used during the peak period from November to March 
each year. 

 
c In case study 15 entitled: “Getting the message” in annexure B 

of this tutorial letter, card manufacturers like Hallmark Cards 
have overcome the seasonality found in the greeting card 
industry by adopting managed-demand capacity plans where 
“non-occasion” cards are promoted in off-seasonal periods. 

 
d In case study 16 entitled “Three-phase production at Boots” in 

annexure B of this tutorial letter, the company adopts a mixed 
capacity plan by following a chase demand plan in phase two 
of production if the weather patterns are good and a level 
capacity plan if they are poor. 

 
e As illustrated in the figure below, the chocolate factory, at 120 

cumulative productive days, finds itself in an “over-supply” 
situation where less is produced than the volume of demand. 
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 J F M A M J J A S O N D 

Demand 
(tonnes/ 
month) 

100 150 175 150 200 300 350 500 650 450 200 100 

Produc-
tive days

20 18 21 21 22 22 21 10 21 22 21 18 

Demand 
(tonnes/ 
day) 

   5 8.3 8.3 7.14 9.52 13.6 16.7 50 30.95 20.5 9.52 5.56 

Cumu-
lative 
days 

20 38 59 80 102 124 145 155 176 198 219 237 

Cumu-
lative 
demand

100 250 425 575 775 1075 1425 1925 2575 3025 3225 3325 

Cumula-
tive pro-
duction 
(tonnes)

281 533 828 1122 1431 1740 2023 2175 2469 2778 3073 3325 

Ending 
inventory 
(tonnes)

181 283 403 547 656 
 

715 609 250 -106 -247 -150 0 

 
1 abc 
2 cde 
3 bde 
4 acd 
5 bcd 

 

TOPIC 9 STUDY UNIT 14 
 
6. Which three of the following statements are correct? 
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a Materials requirements planning systems reconcile the supply 
of products and services with the demand for them by 
calculating the volume and timing of materials flow in 
independent demand conditions. 

 
b Inputs to the MRP process include the demand management 

inputs (comprising known customer orders and realistic 
forecast of demand in the future), the bills of materials and 
inventory records. 

 
c In case study 17 entitled “Overcoming forecast problems at 

Racal recorders” in annexure B of this tutorial letter, problems 
of demand forecast followed the independent nature of 
demand of customer orders. 

 
d Outputs of the MRP process include purchase orders (both the 

quantity and time required), materials plans and works orders. 
 

e In case study 18 entitled “Staedtler: manufacturing and the use 
of MRP” in annexure B of this tutorial letter, the MRP system is 
initially analysed in order to ensure that the weekly loadings on 
each work centre are realistic. 

 
1 abc 
2 cde 
3 bde 
4 acd 
5 bcd 

 
7. Study the example of the level master production schedule 

illustrated in the table below.  If the quantity of sales orders is 9 in 
week 5, what would the quantity of available-to-promise (ATP) for 
week 7 be? 
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 Week number 

 1 2 3 4 5 6 7 8 9 

Demand 10 10 10 10 15 15 15 20 20 
Sales orders 10 10 10 8 4     

Available 31 32 33 34 30 26 22 13 4 

ATP 31 1 1 3 7 11 11 11 11 

MPS 11 11 11 11 11 11 11 11 11 

On hand  30         
 
1 16 
2 11 
3 5 
4 2 
5 7 

 

TOPIC 10 STUDY UNIT 15 
 
8. Which three of the following statements are correct? 
 

a The dilemma of inventory management is, on the one hand, 
the high cost and other disadvantages of holding stock, and on 
the other hand, the security that holding stock provides in 
complex operations. 

 
b Inventories are a practical necessity and exist because of an 

imbalance between the timing of supply and demand for 
material resources. 

 
c To manage the inventory system, decisions of volume (how 

much to order), timing (when to order) and place (where to 
order) need  to be taken regularly. 
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d The EOQ of an item with a yearly demand of 2 000, order cost 

of R25 per order, purchase price of R60 per item and inventory 
holding cost of 20 percent of the purchase cost is 
approximately R91,00. 

 
e Seasonal items may be held in anticipation inventory and 

encompass stock that is produced ahead of actual demand. 
 

1 abc 
2 cde 
3 bde 
4 abe 
5 bcd 

 
9. Which three of the following statements are incorrect? 
 

a Pipeline inventory represents safety stock to counter significant 
but relatively predictable demand and supply fluctuations. 

 
b In case study 19 entitled “Should we re-order? - the Marks and 

Spencer approach” in annexure B of this tutorial letter, a 
danger of their “ruthless” approach to re-ordering could be that 
stocks of items are not available when needed. 

 
c If the demand for an item is 2 000 per year, the cost of placing 

an order is R25, the purchase price is R60 per item and the 
inventory holding cost is 20 percent of the purchase cost, the 
optimum time interval between orders would be one month. 

 
d The ABC system of prioritising inventory is based on the 80/20 

rule, whereby 80 percent of the value of the operation’s 
inventory is made up of only 20 percent of all stocked items. 

 
e In case study 20 entitled “The National Blood Service” in 

annexure B of this tutorial letter, the blood transfusion service 
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is faced with a complex inventory control task because of the 
high variety of blood types, the uncertainty regarding both 
supply and demand, and the perishability of their “products”. 

 
1 abc 
2 cde 
3 bde 
4 abe 
5 bcd 

 

TOPIC 10 STUDY UNIT 16 
 
10. Which of the following statements is/are incorrect? 
 

a Supply chains represent the channels or strands of linked 
operations through which goods and services flow into the 
operation (on the supply side) and out of the operation (on the 
demand side.) 

 
b Materials management as an integrated concept refers to the 

management of the flow of materials and information through 
the immediate supply chain and includes both purchasing and 
physical distribution management. 

 
c Logistics, as an extension of the concept of physical 

distribution management, refers to the total flow of finished 
goods downstream from the operation, through distributions 
channels to the end customer. 

 
d Supply chain management is a much broader, more ambitious 

and strategically significant concept which views the entire 
supply chain as a system to be managed, even across 
company boundaries, for the benefit of the end customer. 

 
e Integrated concepts such as materials management, 

merchandising, logistics and supply chain management focus 
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upon managing the flow of materials across the traditional 
functional boundaries of purchasing, operations and physical 
distribution. 

 
1 none 
2 abc 
3 de 
4 ac 
5 acde 

 
Subtotal: Section B  10x1 = 10 Marks 
 
SECTION C: ESSAY-TYPE QUESTIONS 
 
QUESTION 3 (30 marks) 
 
3.1 A university’s printing department uses paper at the rate of 86 

packets per day. A pack of paper costs R20 and the annual 
stock-holding cost is calculated at 10 per cent of the cost of the 
paper. If its costs R250 every time an order is placed and the 
department works 250 days in the year, what is the EOQ for the 
paper? If it takes three days between placing an order and 
receiving it, what is the re-order point at which an order should 
be placed? [5] 

 
3.2 A company manufactures product A which is made up of one 

unit of B, and half a unit of C. Each unit of B is made up of one 
unit of D, two units of E, and one unit of F. Each unit of C needs 
half a unit of G and three units of H. The lead times to 
manufacture all these components are as follows:  

 
 A 2 weeks E 3 weeks 
 B 1 week F 1 week 
 C 2 weeks G 2 weeks 
 D 2 weeks H 1 week 
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All these parts have 20 units in stock. It is required to make 100 
units of A for delivery in seven weeks time. 

 
(a) Draw up a product structure and indented bill of materials for 

the product. 
 
(b) Draw up a gross materials requirements plan for the 

manufacturer of the product. 
 

(c) Construct a net materials requirements plan for the 
manufacturer of the product. 

  [16] 
 
3.3 Discuss the implications of having too much or too little capacity 

for the following operations: 
 

•  The national train network of Transnet 
•  A wine vineyard estate like Nederburg 

  [9] 
 
Subtotal: Section C 30 Marks 
 
TOTAL: ASSIGNMENT 02:  SECTIONS A, B & C 70 Marks 
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ANNEXURE B: MNO202-B CASE STUDIES 
 
Note: all case studies contained in this annexure were taken from the 
Southern African Edition of the Slack, N, Chambers, S, Harland, C, 
Harrison, A, & Johnston first edition textbook, titled Operations 
management, which was adapted by Pycraft, M, Singh, H & Phihlela, K 
and published by Pitman Publishing in 1997. Full acknowledgement for 
the contributing authors is given. 
    
CASE STUDY 1: IKEA 
 
IKEA is a furniture retailer with a difference. With around a 100 giant 
stores operating in over 15 countries world-wide it has managed to 
develop its own special way of selling furniture which seems to 
impress customers of all nationalities. IKEA customers typically spend 
between one and a half and two hours in the store - far longer than 
rival furniture retailers. An important reason for this is the effectiveness 
of the way it organizes its stores - all of which are the same in most 
important respects all around the world. The design and philosophy of 
its store operations go back to the original business which was started 
in southern Sweden by Ingvar Kamprad in the 1950s. At that time Mr 
Kamprad was successfully selling furniture, through a catalogue 
operation. In response to customer requests to be able to see some of 
his furniture, he built a showroom in Stockholm, not in the centre of the 
city where land was expensive, but on the outskirts of town. Instead of 
buying expensive display stands, he simply set the furniture out more 
or less as it would be in a domestic setting. Also, instead of moving the 
furniture from the warehouse to the showroom area, he asked 
customers to pick the furniture up themselves from the warehouse. 
The 'anti-service' approach to service, as it has been described, is the 
foundation of IKEA's stores today. 
 
IKEA's furniture is 'value for money' with a wide range of choice. It is 
usually designed to be stored and sold as a 'flat pack' but is capable of 
easy assembly by the customer. The stores are all designed around 
the same self-service concept - that finding the store, parking, moving 
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through the store itself, and ordering and picking up goods should be 
simple, smooth and problem-free. 
 
At the entrance to each store are large notice-boards which proclaim 
IKEA's philosophy and provide advice to shoppers who have not used 
the store before. Catalogues are also available at this point showing 
illustrations, dimensions and the available range of the store's 
products. Perhaps most significantly for shoppers with young children, 
there is also a supervised children's play area, a small cinema, a 
parent and baby room and toilets. Parents can leave their children in 
the supervised play area for a limited period of time. Each child is 
attired in a yellow, numbered top while he or she is in this area and 
parents are recalled via the loudspeaker system if the child has any 
problems. Customers may also borrow pushchair to keep their children 
with them as they move round the store. 
 
Some parts of the showroom are set out in 'room settings', while others 
show, for example, all beds together, so that customers can make 
comparisons. Customers are not approached by staff offering help or 
advice. The IKEA philosophy is not to 'hassle' customers in this way 
but rather to let them make up their minds in their own time. If a 
customer does want advice, there are information points around the 
showroom where staff, in their bright red uniforms, can help and guide 
customers, provide measuring rules, paper for sketching and so on. 
Every piece of furniture carries a ticket which indicates its dimensions, 
price, materials used, country of origin and the other colours in which it 
is available. It also has a code number which indicates the location in 
the warehouse from where it can be collected. The tickets on larger 
items ask customers to go to the information desks for assistance. 
After viewing the showroom, customers pass into the 'free-service' 
area where smaller items are displayed on shelves. These can be 
picked directly off the display shelves by customers and put into yellow 
shoulder bags or trolleys. Customers then pass through the self-
service warehouse where they can pick up the items they viewed in 
the showroom. Finally, the customers pay at the check-outs, each of 
which is constructed with a ramped conveyor belt which moves the 
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customer's purchases up to the check-out staff member and along to 
the exit area. At the exit area there are information and service points, 
and often a 'Swedish Shop' with Swedish food-stuffs. A large loading 
are allows customers to bring their cars from the car park and load 
their purchases. That is not the end of IKEA's service, however. Any 
customers who have bought more than their car can carry, can rent or 
buy a roof rack. 
 
Nor is IKEA's innovative approach to its business confined only to the 
physical layout and design of its stores; it also extends to its 
management style and philosophy. All employees in the store wear 
either red or grey sweatshirts which distinguish customer-contact and 
non-contact staff. The staff themselves are well grounded in the 
various elements of the IKEA philosophy. For example, in the 
company's words: 
 
● The product range – our identity. We shall offer a wide range of 

home furnishing items of good design and function at prices so low 
the majority of people can afford to buy them. We must not 
compromise on function or technical quality. 

 
● The IKEA spirit – strong and living reality. The true IKEA is founded 

on our enthusiasm, our constant will to renew, our cost-
consciousness, our willingness to assume responsibility, the 
simplicity in our behaviour. 

 
● Profit gives us resources. Forcing ourselves to develop products in a 

more economic way, to purchase better, to save on costs; this is our 
secret and reason for success. 

 
● To reach good results with small means. Expensive solutions are 

often a sign of mediocrity. 
 
● Simplicity is a virtue. Complicated rules paralyse. Exaggerated 

planning can be fatal. Simplification is an honoured tradition. 
 



MN0202-B/101 
 

`  

45

● The different way. By daring to be different, we find new ways. 
'Why?' remains an important keyword. 

 
● To assume responsibility – a privilege. The more responsible people 

are the less red tape. The fear of making mistakes is the root of 
bureaucracy in the enemy of evaluation. 

 
Source: Pycraft, M, Singh, H, Phihlela, K, Slack, N, Chambers, S, 
Harland, C, Harrison, A, & Johnston, R. 1997: 4-5. Operations 
management.  Southern Africa Edition. Johannesburg: Pitman. 
 
 
CASE STUDY 2: SWATCH REVOLUTIONIZES WATCH MANU-

FACTURE 
 
In the early 1980s the Swiss watch industry was nearly dead. 
Competition from cheap but often high-quality products from Far 
Eastern manufacturers such as Seiko and Casio had almost 
obliterated the traditional Swiss industry. Trying to protect their 
investments, the Swiss banks organized a merger of the two largest 
companies on the advice of Nicolas Hayek, now Chairman and Chief 
Executive of Swatch's parent company SMH formed from the merger. 
He saw the potential of a new plastic-cased watch which was already 
being developed inside one of the companies. One of its major 
advantages was that it could be made in high volume at very low cost. 
The quartz mechanism was built directly into the all-plastic case and 
the number of components in the watch had been cut to just 51; this 
was less than half the number in most other watches. Fewer 
components also meant that the manufacture of the watch could be 
fully automated. This made Swatches cheap to produce even in 
Switzerland which has one of the highest labour costs in the world. 
 
The innovative design, some creative marketing, but above all else the 
operation's success at producing the watch cheaper than anyone else 
brought the company significant rewards. In the early 1980s the total 
market share for all Swiss watches was around 25 per cent; ten years 
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later it had more than doubled. The ability to offer a good watch at a 
low price had released the potential of the watch to become a fashion 
accessory - a trend which meant that the company's operations reaped 
the benefits of high volume but had to cope with an ever-increasing 
variety of product designs. Through automation and rigid 
standardization of the internal mechanism of the watch, the company 
managed this increase in variety without it crippling its costs. It is the 
success of the company's operations managers in keeping their costs 
low (direct labour cost is now less than 7 per cent of the total cost of 
production) that has allowed Swatch to succeed. Not that everything 
the company has done has been successful. Some designs never 
caught the public imagination and some distribution and marketing 
mistakes were made, especially in the United States. However, 
continuing innovation, high quality and low cost makes it much easier 
to overcome such problems. 
 
Source: Pycraft, M, Singh, H, Phihlela, K, Slack, N, Chambers, S, 
Harland, C, Harrison, A, & Johnston, R. 1997: 7. Operations 
management.  Southern Africa Edition. Johannesburg: Pitman. 
 
 
CASE STUDY 3: BOEING BRINGS ITS CUSTOMERS ON BOARD 
 
Arguably the most innovative new passenger aircraft to enter service 
over the last few years was the Boeing 777. The 777 design project 
was lunched in October 1990, with the objective of creating a new 
twin-engine aircraft, in the 300-plus seats category, to compete with 
established models from McDonnell and Airbus. The existence of 
established competitor products is important. When Boeing developed 
the 747 'Jumbo' jet aircraft, it had no direct competitors. The 
company's customers either wanted the product or they didn't.  Not so 
for the 777: Boeing knew that it must consider its customers' 
requirements. The company had to take a new course - to understand 
its customers' requirements. The company had to take a new course - 
to understand its customers' needs and then to transform these into an 
aircraft that could best meet those needs. Furthermore, Boeing needed 
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to understand as well as the airlines how the aircraft would operate in 
practice. 
 
Boeing has always maintained close involvement with its customers, 
but this project called for a new depth of listening and understanding. 
Initially, eight large potential customers (including British Airways, 
Japan Airlines and Qantas) were invited to participate in creating the 
design concepts: effectively to start with a blank sheet of paper, and to 
finish with a fully specified configuration. It soon became clear that the 
customers did have important requirements, the most vital of which 
was that the aircraft should be around 25 per cent wider than the 767. 
In fact Boeing had originally hoped to lengthen the 767 fuselage to 
give the extra capacity, so avoiding some of the costs involved in a 
completely new fuselage. The customers also wanted much more 
flexibility in the configuration of the passenger space. Conventually, 
cabin space had been divided up into sections, separated by fixed 
galleys and toilets at predetermined positions. This arrangement had 
effectively fixed the ratio of passenger capacities of each class. 
However, the airlines all indicated that they wanted to be able to 
configure the cabin to their daily requirements. If they could do this, 
they would never have to turn away valuable business class revenue. 
Finally, the airlines insisted that the new design should be free of the 
usual level of minor, but irritating, faults which had bugged the early 
operations of some of the other aircraft. 
 
Boeing did meet its customers' requirements and even improved upon 
them in some ways. (For example, the lavatories and galleys can be 
physically moved to change the ratio of first-, business- and economy-
class seats.) They achieved this by using design/build teams (a 
concept similar to the interactive design principle described in Chapter 
5), and by a particularly powerful computer-aided design (CAD) system 
(CAD is also described in Chapter 5). Just as important, however, was 
the close involvement of customers, right from the start of the design. 
They even came up with some good suggestions. For example, one 
airline suggested a new layout for the rear galley which allowed an 
extra twelve seats to the included in the aircraft. 
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Source: Pycraft, M, Singh, H, Phihlela, K, Slack, N, Chambers, S, 
Harland, C, Harrison, A, & Johnston, R. 1997: 109. Operations 
management.  Southern Africa Edition. Johannesburg: Pitman. 
 
 
CASE STUDY 4: DESIGN PRINCIPLES AT BRAUN AG AND THE 

NEW BRAUN MULTIMIX 
 
Braun, the leading European manufacturer of small appliances, is 
renowned for the innovative and functional designs of its products. Its 
range of around 200 different Braun-branded products is constantly 
being updated (over 60 per cent of the company's sales are of 
products which were launched within the last five years). Braun's 
corporate strategy focuses on a conviction that 'superior performance, 
achieved through technical and design innovation, must be the primary 
objective of product development'. Following its convictions, the 
company has 150 of its products in the permanent collection of 
Europe's most renowned contemporary art collection in the Centre 
Pompidou in Paris and has 40 products on permanent exhibition at the 
New York Museum of Modern Art. 
 
But Braun's design principles go beyond the aesthetic. Its designers 
follow their 'Ten principles of good design'. As an example of the 
applications of these, we will describe the design of the Braun 
Multimix. The design brief was 'to combine three specialist kitchen 
appliances (blender, food processor, kitchen machine) in such a way 
that the new single product performs at least as well in each of the 
applications as the best equivalent specialized product. 
 
Braun's ten industrial design principles applied to the Multimix: 
 
1 Usefulness. To Braun engineers, the functionality of a product is 

the central reason for its existence. They decided to align the 
motor, gearing and attachments in a single vertical direction 
(competitive products have horizontal motor and vertical 



MN0202-B/101 
 

`  

49

attachments, requiring a complex gearbox). The 'form' of the 
product then follows its 'function'. 

 
2 Quality. Braun designers emphasize four aspects of quality 

which they believe differentiate the Multimix in the market place. 
First, its versatility provides a full range of tasks required in 
cooking; mixing, blending, kneading and chopping – no 
comparable mixer offers a chopping facility. Second, the high 
mechanical efficiency of the appliance and the seven speed 
settings provide high performance across the range of tasks from 
slow kneading to high-speed whipping of cream. Third, many 
unique safety features have been included to prevent contact with 
moving parts and to prevent accidents. Fourth, the application of 
advanced process technology has enabled many integrated 
elements to be incorporated in a single moulding. The most 
complex production moulding tool ever used at Braun was 
developed to produce two entire housings in one injection 
moulding step, and to do so without any shrinkage marks which 
can easily impair a quality finish. This replaces between five and 
ten individual injection moulding operations that are used by 
competitors, saving moulding and assembly costs and giving 
great precision and excellent surface finish. 

 
3 Ease of use. Great emphasis was placed on 'human engineering' 

to ensure that the Multimix is convenient, comfortable to use the 
easy to clean. Emphasis on small details, such as the central 
location of the pivoting cord outlet and a soft, plastic non-slip 
standing ring were developed from user trials. 

 
4 Simplicity. Braun engineers believe in achieving maximum 

results with minimum means: what is relevant is stressed, what is 
superfluous is omitted. Some of the 'simple features', such as the 
cord outlet locking device, create a challenge of complex shapes 
for the company's engineers to overcome. 
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5 Clarity. Particular emphasis is placed on eliminating the need for 
complex instructions: the Multimix controls 'speak for themselves'. 
For example, insertion of the attachments automatically sets the 
appropriate speed range of the drive, and the switch system 
clearly differentiates between the different speeds, pulse setting 
and eject button. 

 
6 Order. All details of a product such as Multimix have a logical, 

meaningful place; nothing is arbitrary or coincidental. Order leads 
to an impression of balance and total harmony, which Braun says 
is typical of its design philosophy. 

 
7 Naturalness. Braun designers, although using simple and even 

austere designs, strive to avoid any forced, contrived, or artificial 
decorative elements or finishes. Braun refer to a principle of 
'understatement and modesty'. 

 
8 Aesthetics. Although aesthetic quality is not a primary objective 

of the Braun designers during the development process, it is 
achieved through attention to detail and the quest for order and 
naturalness. 

 
9 Innovation. Braun is committed to achieving long-lasting appeal 

in its designs, so innovations are carefully developed and brought 
together for new appliances such as the Multimix. 

 
10 Truthfulness. A pervading principle followed by Braun designers 

is that 'only honest design can be good design', so any attempt to 
play on people's emotions and weaknesses is avoided. 

 
Source: Pycraft, M, Singh, H, Phihlela, K, Slack, N, Chambers, S, 
Harland, C, Harrison, A, & Johnston, R. 1997: 140-141. Operations 
management.  Southern Africa Edition. Johannesburg: Pitman. 
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CASE STUDY 5: MOVING INTO CHINA 
 
Intensive competition in their domestic market has driven some 
European garment manufacturers to look for cheaper sourcing sites 
and new markets. China is attracting a high level of new investment, 
and its government is keen to encourage foreign enterprise. It can offer 
the availability of a large, low-cost labour pool, and is also rich in textile 
raw material resources, making it a natural target for garment 
companies searching for long-term competitiveness. This example 
shows the alternatives faced by a French garment manufacturing 
company which was considering investment in China, but had yet to 
decide where to locate, whether to look initially at contract 
manufacture, or to set up its own manufacturing facility on a greenfield 
site, or to enter into a joint venture with a local agent. The executives 
had agreed that their initial priorities were to minimize the risks 
involved and to keep costs low, while developing a presence in the 
Chinese market to facilitate longer-term growth in an enormous new 
market. 
 
The company initially identified four suitable areas for investment: 
Dalian, Shanghai, Jiangsu province and Guangdong province. Each 
satisfied the company's select in criteria of convenient sea and land 
access, good raw materials availability, a basic infrastructure, an 
established industrial base, and proximity to potential markets. 
Although there was no standard authoritative single source of 
comparisons of the sites, the executives managed to gather together a 
diverse set of information (summarized in the table below) to help put 
their decision into perspective. 
        
Some factors affecting location decision of French garment 
manufacturer 
 
Aspect Shanghai Jiangsu Guangdong Dalian 
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Local 
government 
incentives 

Established 
special 
zones in the 
City 

Some 
special 
incentive 
zones 

The first to 
establish 
special 
economic 
zones 

Some deals 
for foreign 
joint ventures 

Local 
government 
authority to 
be able to 
permit new 
ventures 

Unlimited Up to US$10 
million 

Up to 
US$1.5 
million 

Up to US$5 
million 

Major 
sources of 
raw materials 
supplies 

Mostly from 
Shanghai 

From within 
the province 

From Hong 
Kong 

From 
through-out 
China 

Approximate 
labour costs / 
month in 
local 
currency 

350 230 350-800 220 

Skills and 
availability 

2% educated 
to higher 
level. 
Productivity 
very high, 
quality high 

Productivity 
above 
national 
average, 
skilled labour 

Skilled 
labour 
available in 
the City, 
unskilled in 
rural areas 

No details, 
but believed 
adequate 

Foreign 
exchange 
controls 

Not 
convertable, 
SWAP 
centre 
available 

SWAPs from 
Shanghai 

Hong Kong 
dollar 
available 

Remote, 
details 
unclear 
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Electricity Linked to 
major grid, 
although not 
always 
reliable 

Charged at 
domestic 
rates 

6 days/week 
only, nuclear 
plant being 
built 

Supports 
heavy 
industry 

Telecommun
ications 

Under 
pressure 

-  Good system - 

Transport Largest port - 
very 
congested. 
Rail and air 
services 
excellent 

Reliant on 
nearby 
Shanghai 

Very close to 
Hong Kong. 
Transport 
links being 
developed 
rapidly 

Remote from 
main cities - 
but good rail 
links 

Textiles 
history 

Largest in 
china with 
1000+ 
factories 

Largest cloth 
producer, 
largest wool 
manufacturer 

Textiles are 
a low priority, 
but still has 1 
700 textile 
mills 

1 800+ 
factories; a 
large 
garment 
manufacturin
g centre 

Knowledge 
of foreign 
dealing 

Very 
experienced 

Many foreign 
companies 

International 
community 

Over 500 
foreign 
invested 
enterprises 

Regional 
industry 
development 

Second 
leading 
exporter 

Agriculture 
very 
important 

Top 
exporting 
region 

Heavy 
industry 

 
The company finally decided on a two-stage entry strategy. Initially it 
would use contract manufacturing, to give the flexibility of being able to 
order variable batch sizes, and to test out the quality and reliability of 
various suppliers. In this way, the company will have enough time and 
experience to enable it to identify a future joint venture partner. The 
area selected was Shanghai, primarily because of the good availability 
of skilled labour and its experience in the textiles industry. The 
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company felt that Shanghai's familiarity in dealing with foreign 
investments would help to limit the bureaucracy involved in the early 
contract negotiations. 
 
For this company, many factors came into play when trying to select a 
new overseas site for strategic development; and in this case, the 
solution that gave the most flexibility in the short term, with a view to 
building up solid relationships for the longer term, was seen as the 
most appropriate. In a different economic climate, or in another 
industry perhaps, the decision could have been very different. The 
choice is never routine. 
 
Source: Pycraft, M, Singh, H, Phihlela, K, Slack, N, Chambers, S, 
Harland, C, Harrison, A, & Johnston, R. 1997: 189. Operations 
management.  Southern Africa Edition. Johannesburg: Pitman. 
 
 
CASE STUDY 6: WHY JAPAN INVESTED IN THE UK 
 
There are over 700Japanese companies who have manufacturing 
operations located in Europe, of which there are around 200 in the UK, 
120 in France, 110 in Germany and 60 in Spain. Large Japanese 
companies have recognized the importance of developing a 
manufacturing foothold in the huge European market, particularly to 
avoid having to add import duties to the cost of their products. 
 
The UK is a popular location for a combination of reasons each of 
which has been weighted differently by each company. Some large 
early arrivals, such as Nissan, were attracted to the UK by generous 
government-funded financial support and tax concessions in regional 
development areas, most of which were in areas of high 
unemployment, yet with a tradition of industrial activity. They 
recognized that although potential employees did not necessarily have 
the skills needed to make their products, they were willing to be 
trained, and did not come with any 'bad habits' picked up from similar 
employment. Later arrivals had much fewer direct financial incentives 
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to come to the UK, but saw the other advantages gained by the early 
arrivals. In some areas, such as Telford and Milton Keynes, a critical 
mass of Japanese companies developed, creating a flow of good 
publicity back to Japan, and encouraging further interest in these 
locations. This success was reinforced by a growth in support 
infrastructure such as Japanese schools, social activities, and even 
food retailing to help the expatriate families feel at home. 
 
Another important factor was language. Many Japanese manufacturing 
companies are accustomed to trading and producing in the US, and so 
the English language is the first foreign language of most business 
people. Drawings of products and processes, instruction sheets and 
computer programs were often immediately available for use without 
further translation for the UK. This meant a lower risk of 
misunderstandings and mistranslation, smoothing communications 
between the new plant and head office in Japan. 
As Japanese corporations became aware of some of the early 
successes in the UK, it became apparent that both the quality and cost 
of labour was an important reason to locate in the UK. While many 
large indigenous manufacturing companies had been criticizing the 
educational standard of the work-force, Japanese companies took 
great care to select employees who were keen to learn, adaptable, 
willing to work hard, and able to create improvements. Some 
companies were able to quote exceptionally high levels of productivity 
and quality performance in the UK, as an example to their Japanese 
work-force. Others began to export products from the UK to Japan. At 
the same time, the total cost of labour in the UK was relatively low, 
both due to hourly wage rates significantly below those typically paid in 
some other European Union countries, but also because of low costs 
directly associated with labour, such as state insurance and sickness 
benefit. Other significant reasons for a choice of the UK have been the 
relatively low rate of corporation tax, good communication links with 
most parts of the world, and a stable political and social system that 
doesn't create too many surprises. The development planning process 
is (as in most advanced economies) cumbersome, but at least they are 
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transparent and difficulties of bribery and protection do not usually 
arise. 
 
There are also other underlying factors which cannot be discounted. 
The UK is renowned for its excellent golf courses; spacious housing is 
available in countryside near industrial development areas; and 
London is known for its excellent shopping and leisure facilities. The 
climate, although not the kindest in Europe, is temperate and the 
rainfall is not unlike that in Japan. 
 
Source: Pycraft, M, Singh, H, Phihlela, K, Slack, N, Chambers, S, 
Harland, C, Harrison, A, & Johnston, R. 1997: 191-192. Operations 
management.  Southern Africa Edition. Johannesburg: Pitman. 
 
 
CASE STUDY 7:  
FIXED POSITION LAYOUT AT GEC ALSTHOM COMBINED-CYCLE 
GENERATORS 
 
GEC Alsthom, an Anglo-French joint venture company, is one of the 
world's largest manufacturers of power generation and traction 
machinery. A growing area of its business is in the project 
management, manufacturing and construction of combined-cycle gas-
turbine electricity generation stations. These have become a popular 
option for many electricity utilities, because of their exceptionally high 
thermal efficiencies (around 55 per cent compared to conventional 
generation at around 40 per cent), relatively low capital cost, and their 
'green' credentials of low levels of waste energy, of greenhouse gases, 
and of gases that create acid rain. A typical project is an enormous 
undertaking, extending over at least three years. Most of the 
equipment is made-to-order, very large and heavy, and manufactured 
to very high specification and conformance. 
 
Almost all aspects of the site construction of a power station involve 
fixed position layouts. To begin with, most of the activities are all the 
types of civil engineering involved in the building of roadways, 
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foundations, floors, and structure, along with service ducting, site 
electricity supply, and so on. Components and raw materials, such as 
concrete and steel, are brought to the point of use and are 
progressively incorporated into the work. Cranes, building machinery 
and all the specialist equipment needed for the tasks are brought to 
site, along with the skilled employees and contractors who each 
undertake specific tasks on the project.  
 
Once most of this work is completed, the mechanical and electrical 
items are delivered to the site, according to a carefully prepared 
schedule. Some of these arrive as complete units, others as modules 
or kits of parts to be built upon site in their fixed positions. For 
example, one part of the steam turbine (which uses steam raised in the 
heat-recovery steam generators at the exhaust side of the gas turbine) 
is the 'H.P. cylinder' which is a complete high-pressure turbine module, 
about three metres in diameter, and weighing around 250 tonnes. This 
is made and assembled at the factory, again using a fixed position 
layout, and then transported in one piece to site. A similar approach is 
used for the generator stator assembly which is built up on a frame in 
the factory. 
 
At one time it was normal for the whole turbine/generator to be fully 
assembled in a fixed position in the factory; it was then dismantled and 
taken to site for re-assembly. This was because many of the parts had 
to be adjusted to fit together perfectly, and so pre-assembly was used 
to ensure that everything was correct before delivery. Now, however, 
improvements in design and manufacturing technologies have enabled 
the company to make these large components much more accurately, 
so that much more assembly can be done once only at the exact 
position required on site. This has also helped the company respond to 
market pressure which require much shorter lead times and lower 
prices. 
 
Source: Pycraft, M, Singh, H, Phihlela, K, Slack, N, Chambers, S, 
Harland, C, Harrison, A, & Johnston, R. 1997: 218-219. Operations 
management.  Southern Africa Edition. Johannesburg: Pitman. 
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CASE STUDY 8: LAYOUT OF SPAR SUPERMARKET IN VORNA 
VALLEY, GAUTENG 

 
The Spar Group operates supermarkets in South Africa. Spar 
supermarkets compete by choices of location, which are convenient for 
basic necessities and daily small supplies. To remain profitable, every 
Spar manager must maximize the revenue and contribution per square 
metre but also minimize the cost of operating the store, in terms of 
items stocked. 
 
A typical spar supermarket has an unusual layout. In common with 
most supermarket designs, the check-outs are positioned near the exit, 
but during most of the day only a few are used. Cigarettes, biltong and 
sweets are sold at the check-outs. Daily newspapers are placed near 
the exit door. Cashiers face into the store, towards the queue. The 
store has four to five check-outs - a very large number for the size of 
the stores. This is because there is a large peak of sales in the early 
evening, when people return from work, and long queues at the check-
out would be totally unacceptable to regular (tired) customers. 
 
Spar has chosen to use relatively wide aisles between the shelves, to 
ensure good flows of trolleys, but this has been at the expense of 
reduced shelf space, which would allow a wider range of stocked 
products. Having established a basic layout of the fixed equipment, the 
actual location of all products is a critical management decision, 
directly affecting the convenience for the customer, their level of 
spontaneous purchase, the costs of filling the shelves and the variety 
of product range. The overall layout of the supermarket is a typical 
process layout, with separate, clearly marked self-service areas for 
packaged food, drinks, fruit and vegetables. Customer flows are 
random, because of the frequent but relatively small purchases made 
by regular customers. In contrast, shoppers at many large hyper-
markets are encouraged to flow past most of the displays in a logical 
and uniform route. the served delicatessen (which sells products with 
above-average margins) is located between the bakery and the 
butchery/dairy areas so that most shoppers must pass it - to be 
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tempted by attractive displays and to make spontaneous purchases. 
The displays of fruit and vegetables are located adjacent to the main 
entrance, as a signal of freshness and wholesomeness, providing an 
attractive and welcoming point of entry to the store. 
 
At a more detailed level, the actual position selected for each product 
must be decided. High turnover, 'essential', known value items (KVIs), 
such as rice, pasta, sugar and oil, are positioned centrally and visibly, 
so that they are easy to find. Profitable, fast-moving items are 
displayed at eye level, both to help the customer and to make 
restocking easier for employees. Conversely, low-margin and low-
turnover items are placed low down. Bulky or heavy products are 
located at the end of aisles, near the storage area, to facilitate 
restocking. Frozen foods are located at the end of the aisles, near the 
storage area, to facilitate restocking. Frozen foods are located at the 
end of aisles, near the storage area, to facilitate restocking. Frozen 
foods are located at the end of the aisles, near the check-outs, so that 
they can be purchased last. In some supermarkets, these positions are 
only used for promotion, as customers move more slowly around the 
end of the aisles and the goods on display can be seen from most 
directions. 
 
Source: Pycraft, M, Singh, H, Phihlela, K, Slack, N, Chambers, S, 
Harland, C, Harrison, A, & Johnston, R. 1997: 221. Operations 
management.  Southern Africa Edition. Johannesburg: Pitman. 
 
 
CASE STUDY 9: SHANDON SCIENTIFIC LIMITED 
 
Shandon Scientific Ltd is a subsidiary of Life Sciences International, a 
world-wide manufacturer of automated pathological testing machines 
used in medical laboratories. These 'high-tech' work-top machines are 
complex designs of mechanical, electrical and electronic parts which 
are assembled into plastic and sheet metal cases. 
Shandon's products competed largely on the technical excellence of 
their designs and product quality. Then price competition began to be 
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significant as competitors began to offer technically similar products. 
Increasingly, also, some customers demanded delivery in less than 
Shandon's normal lead time of 12 weeks. The company's initial 
response was to hold higher levels of finished product inventory, based 
on sales forecasts (which were often quite unreliable). The result was 
that the average level of inventory increased significantly. 
 
Up to this time the company had adopted a process layout. Batches of 
components and sub-assemblies were made in the appropriate section 
(e.g. Wiring Assembly) and then taken to a warehouse area. Later 
these would be drawn from the warehouse and further operations 
would be performed on them. At various stages, components, sub-
assemblies, and finished products were inspected and tested in a 
separate department. Packing was carried out in the warehouse prior 
to despatch. The Planning and Control Department coordinated all 
these activities, keeping track of the location and sequencing of tens of 
thousands of material movements per year. 
 
In response to the new competitive environment, the company 
reorganized production around 11 'cells'. One assembly cell was 
devoted to each of its eight products. In addition there was a sheet 
metal work cell, a painting cell, and a mechanical components cell.  
 
Each cell was made responsible for all detailed planning, for 
purchasing of components and services, for all inventory, for quality 
control, as well as for packing finished products where appropriate. 
Where one cell provided components or services to another, this was 
arranged formally as a supplier-customer relationship, with 
performance measured in terms of dependability and quality. 
 
The new cell arrangement was a great success. Lead times were 
reduced to less than four weeks, allowing all products to be made to 
order. Inventory was halved, and quality levels improved dramatically. 
The warehouse now only needed to be small since it only stored 
finished products for a short time (and no longer needed raw materials 
and sub-assemblies). There was also an overall saving of about 20 
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staff, mainly in the warehouse and in production planning, which 
helped the company keep costs down. Most important, customer 
satisfaction levels, which are monitored regularly, soared to their 
highest level ever. 
 
Source: Pycraft, M, Singh, H, Phihlela, K, Slack, N, Chambers, S, 
Harland, C, Harrison, A, & Johnston, R. 1997: 224. Operations 
management.  Southern Africa Edition. Johannesburg: Pitman. 
  
 
CASE STUDY 10: 
THE PASSENGER TERMINAL AT JOHANNESBURG 
INTERNATIONAL AIRPORT 
 
The newly upgraded Johannesburg International Airport is the biggest 
in South Africa and is still growing. The airport, which is managed by 
the Airports Company, handles eight million domestic and international 
passengers with more than 100 000 aircraft landing and taking off per 
year. 
 
Like many regional airports, aircraft movement, and therefore 
passenger flows, are programmed in waves. Each day, there is an 
initial burst of outgoing flights and then, after a short break, the 
morning incoming flights from all over the world start to arrive, all more 
or less together. Then, throughout the day passenger 'waves' flow 
through the terminal, finishing up with the final evening international 
departures and arrivals from other Southern African cities. In all, the 
terminal has to cope with eight waves per day. This presents an 
intriguing layout problem: a mass of passenger flow in a predictable 
manner eight times a day, but each alternate wave in the opposite 
direction. This probe has been somewhat minimized by permanently 
segregating international from domestic terminals and domestic 
arrivals from departures (necessary so that passengers don't stray). 
 
The complex routing of passengers through the airport is done by 
using door locks on the apron-tunnels and multi-level walkways. This 



MN0202-B/101 
 

`  

62

enables them to designate aprons as either disembark or embark for a 
period, effectively controlling the flow of people throughout the 
building. It also facilitate short aircraft turnaround times. When the 
planes arrive and the passengers are ready to disembark, the doors 
are opened to allow passengers to walk on the lower walkways only, 
and the route to the upper walkway is closed. Once the plane is ready 
to take off again for its next journey, the door is switched so that the 
entry door from the upper walkway is opened and the exit route 
downstairs to the arrivals hall is closed off. 
 
Source: Pycraft, M, Singh, H, Phihlela, K, Slack, N, Chambers, S, 
Harland, C, Harrison, A, & Johnston, R. 1997: 228. Operations 
management.  Southern Africa Edition. Johannesburg: Pitman. 
 
 
CASE STUDY 11:  METHOD STUDY AT INTEL 
 
Although dating from the scientific management period, method study 
has undergone something of a revival in the few years. In non-
manufacturing operations especially, the method study approach of 
systematically challenging methods of work is proving an effective 
approach to improvement. For example, Figure 1 hereafter, shows the 
flow process chart which Intel Corporation, the computer chip 
company, drew to describe its method of processing expense reports 
(claims forms). 
 
After critically examining its existing method of processing these 
reports the company developed a new method which cut the number 
of elements from 26 down to 15 (see Fig 2 hereafter). The accounts 
payable desk's activities were combined with the cash-receipt's 
activities of checking employees' past expense accounts (elements 8, 
10 and 11) which also eliminated elements 5 and 7. After 
consideration, it was decided to eliminate the activity of checking items 
against company guidelines, because it seemed '... more trouble than 
it was worth'. Also logging the batches was deemed unnecessary. All 
this combination and elimination of activities has the effect of removing 
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several 'delays' from the process. The end result was a much 
simplified process which reduced the staff time needed to do the job by 
28 per cent and considerably speeded up the whole process. 
 
Source: Pycraft, M, Singh, H, Phihlela, K, Slack, N, Chambers, S, 
Harland, C, Harrison, A, & Johnston, R. 1997: 318-320. Operations 
management.  Southern Africa Edition. Johannesburg: Pitman. 
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Figure 1 The flow process chart for processing expense 
reports at Intel  
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Figure 2: the flow process chart for processing expense reports 
at Intel after critical analysis 
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CASE STUDY 12:    OPERATIONS CONTROL AT BRITISH 
AIRWAYS 

 
British Airways (BA) is the world's largest international airline operator, 
with 240 aircraft flying between 155 destinations in 72 different 
countries. A BA flight takes off somewhere around the world, on 
average, every 90 seconds. The difficulties in planning a schedule 
which involves the world-wide resources of British Airways and 
ensuring that every flight leaves on time must be one of the most 
complex planning and control tasks in any operation. 
 
The BA headquarters at Heathrow Airport near London is its busiest 
hub. It is there that you will find a small, but vitally important 
department known as Operations Control, which handles the seven 
days prior to take-off for long-haul flights, and the three days prior to 
take-off for short-haul flights. It is a full-time operation because there 
are flights in the air around the clock all over the world. Initial flight 
schedules are produced up to two years in advance, and the route 
schedules are negotiated at a six-monthly global conference. The  
planning and scheduling group at BA will then manage the production 
of a flight timetable, taking account of the longer-term implications of 
allocating certain aircraft types to each route. Any new routes or 
timings agreed are passed to Operations Control for comment on the 
practicalities of what is being proposed. 
 
Operations Control inherits this final flight schedule, and can only 
make minor changes in order to cope with unexpected situations 
arising during the period prior to take-off. It is responsible for 
coordinating the three main resources required to provide the flight 
services, which are the schedule, the aircraft and the crew. They also 
are responsible for managing the knock-on effects of any delays, 
shortages or disruption to any of these inputs. The Operations control 
team is effectively still in charge of every flight until it lands, when 
departments such as engineering and Station control can take over. 
This handover is illustrated in Figure 1. 
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Figure 1 British Airways – Operations control centre 
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The performance of the Operations Control team is evaluated in terms 
of the regularity and subsequent punctuality of their flights. Regularity 
is defined as the percentage of flights actually taking off compared with 
the number scheduled. Passengers need to have total confidence that 
their flight will actually operate and current performance is almost 99 
per cent (cancelling a flight is the very last resort for Operations 
Control). Punctuality is the measure of the timing of the take-offs. BA 
sets an internal standard whereby a flight is considered late if it does 
not take off at the time defined in the schedule. Thus a flight can only 
be early, dead-on-time, or late. Current performance standards are 
about 60 per cent punctuality. The IATA standards allow for a 15-
minute buffer the scheduled take-off time before a flight is defined as 
'late'. Measured in this way, British Airways achieve a much higher 
punctuality figure. 
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Operations Control is organized such that staff work in teams of two. 
One focuses his or her efforts on continuous improvement, and the 
other takes control of the current activities. Peter Saxton, the 
Operations Control Manager, feels that the combination of these two 
perspectives ensures that both the day-to-day activities, and the 
longer-term thinking, are dealt with in equal proportions in a part of the 
business that has traditionally been viewed as reactive. 
 
'Traditionally, the job in Operations control has been about fire fighting 
and that is what the staff have grown up with and enjoy doing. Now we 
are trying to switch the emphasis more towards developing systems 
that are more flexible, looking for longer-term issues, using more 
information to make better informed decisions, and building better 
relationships with our service partners in the British Airports Authority 
and Air Traffic Control, as well as other internal BA departments.' 
 
Other component parts of the Operations Control Centre are the 
Emergency Procedures Information Centre (EPIC) and the Operations 
Control Intelligence Centre (OCIC) back-up centres. These are 
unmanned areas, set up to deal with certain types of incident at the 
'press of a button'. The staff who would operate the centres are 
nominated, and are well trained in advance, even down to having 
simulated exercises on a regular basis. The EPIC centre is activated 
should BA, or any other contracted airline (there are over 60 
subscribers to the service) be involved in an accident or serious 
incident, and it acts as a contact point for the public, and as a focal 
point for information regarding those on board. The OCIC centre is 
used only when a serious global incident, such as war, is affecting the 
entire BA business. Again the centre is manned by specially trained 
staff and headed by a BA board director. The team will then be on 24-
hour action stations until the crisis has been resolved. These two crisis 
centres have become well known, and EPIC is frequently used by 
other organizations. 
 
The strategy of having independent crisis centres means that the day-
to-day business units do not have to cater for every eventuality. They 
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continue to work in die knowledge that an emergency situation will not 
be their responsibility, and they can thus focus more efficiently on the 
core operation. 
 
Source: Pycraft, M, Singh, H, Phihlela, K, Slack, N, Chambers, S, 
Harland, C, Harrison, A, & Johnston, R. 1997: 348-349. Operations 
management.  Southern Africa Edition. Johannesburg: Pitman. 
 
 
CASE STUDY 13:  THE HOSPITAL TRIAGE SYSTEM 
 
One of the most difficult-to-schedule environments in a hospital is the 
Accident and Emergency Department, where patients arrive at 
random, without any prior warning, throughout the day. It is up to the 
hospital's reception, and the medical staff, to devise very rapidly a 
schedule which meets most of the necessary criteria. In particular, 
patients who arrive having had very serious accidents, or presenting 
symptoms of a serious illness, need to be attended to urgently. 
Therefore, the hospital will schedule these cases first. Less urgent 
cases – perhaps where patients are in some discomfort, but their 
injuries or illnesses are not life-threatening - will have to wait until the 
urgent cases are treated. Routine non-urgent cases will have the 
lowest priority of all. In many circumstances these patients will have to 
wait for the longest time, which may be many hours, especially if the 
hospital is busy. Sometimes these non-urgent cases may even te 
burned away if the hospital is too busy with more important cases. 
     
In situations where hospitals expect sudden influxes of patients, they 
have developed what is known as a triage system, whereby medical 
staff hurriedly sort through the patients who have arrived to determine 
which category of urgency each patient fits into. In this way a suitable 
schedule for the various treatments can be devised in a short period of 
time. 
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Source: Pycraft, M, Singh, H, Phihlela, K, Slack, N, Chambers, S, 
Harland, C, Harrison, A, & Johnston, R. 1997: 364. Operations 
management.  Southern Africa Edition. Johannesburg: Pitman. 
 
 
CASE STUDY 14:   CAPACITY MANAGEMENT AT EUROCAMP 

 
Eurocamp Travel Limited is a leading holiday company which, as its 
name suggests, provides camping holidays on three sites throughout 
Europe in fully equipped, company-owned, pre-erected, luxury tens 
and mobile homes. A Eurocamp holiday normally comprises a 
package of services which may also include cross-Channel travel (for 
UK customers), overnight accommodation on the journey, motor-rail 
transport for their car, insurance, and air travel or hire if required. Both 
the promotion of Eurocamp’s holidays, which takes place from their 
headquarters, and the delivery of the holiday service itself are highly 
seasonal. 
 
Area supervisors manage groups of camp sites and on each site there 
is a small team of couriers who take care of customers and the 
equipment. Most of these couriers are students or graduate who are 
available to work from June to September, although some are 
seasonal employees who return every year. Couriers clean and 
prepare the tents and mobile homes (referred to as units) at the 
change-overs between different families using them. They also greet 
new arrivals and help them settle in and sort out any problems that 
might arise. Some of the large sites also employ specialist couriers to 
entertain children. 
 
Promotion activities start with the distribution of catalogues in 
September, when over 130 000 mailings are sent to existing 
customers. Catalogues are also sent out in response to new enquiries 
throughout the year and demand reaches its peak between December 
and March, with low levels of demand during the summer. These 
activities require a large number of computer based telesales staff 
between November and March. These operate from the sales offices 
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in the UK, Netherlands and Germany. Temporary staff, who only wish 
to work during this period of the year, are used to supplement other 
trained permanent staff who are moved on to telesales for this period. 
Major peaks in telephone reservations occur in the weekly evenings 
when the operation is staffed until 8 pm. Also during this period large 
number of part-time staff are employed on Saturdays and Sundays, 
alongside permanent employees working overtime. 
 
Couriers, who are recruited during the winter, undertake their initial 
training course just before the beginning of the season. The first intake 
1000 couriers must complete their three-day course before travelling to 
their sites. A second wave of recruits is then trained to provide the 
extra courier capacity which is needed during the peak period of July 
and August. In this way courier capacity is adjusted to follow 
approximate patterns of demand. However, the balance of capacity 
and demand is more difficult to achieve in small sites, where only one 
or two couriers are needed. Unit utilization is usually 100 per cent for 
most of the peak period and couriers work long hours to ensure that 
their tasks are completed and customers are well served. However, 
inevitably, service levels are more difficult to maintain during very busy 
periods. The change-over cleaning task takes about 30 minutes per 
unit so the number of couriers required is also related to the average 
stay. Certain sites which are en route from the Channel ports and 
tunnel to the South of Europe have very short average stays, so these 
require an above average number of couriers to cope with the change-
overs. 
 
Source: Pycraft, M, Singh, H, Phihlela, K, Slack, N, Chambers, S, 
Harland, C, Harrison, A, & Johnston, R. 1997: 391. Operations 
management.  Southern Africa Edition. Johannesburg: Pitman. 
 
 
CASE STUDY 15:  GETTING THE MESSAGE 
 
Companies which traditionally operate in seasonal markets can 
demonstrate some considerable ingenuity in their attempts to develop 
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counter-seasonal products. One of the most successful industries in 
this respect has been the greetings card industry. Mother’s Day, 
Father’s Day, Hallowe’en, Valentine’s Day, and other occasions have 
all been promoted as times to send (and buy) appropriately designed 
cards. Now, having run out of occasions to promote, greetings card 
manufacturers have moved on to ‘non-occasion’ cards, which can be 
sent at any time. These have the considerable advantage of being less 
seasonal, thus making the companies’ seasonality less marked. 
 
Hallmark Cards, the market leader in North America, has been the 
pioneer in developing non-occasion cards. Their cards include those 
intended to be sent from parent to child with messages such as, 
‘Would a hug help?’, or ‘Sorry I made you feel bad’, and ‘You’re 
perfectly wonderful - it’s your room that’s a mess’. Other cards deal 
with more serious adult themes such as friendship (‘You’re more than 
a friend, you’re just like family’) or even alcoholism (‘This is hard to 
say, but I think you’re a much neater person when you’re not drinking’). 
Whatever else these products may be, they are not are not seasonal! 
          
Source: Pycraft, M, Singh, H, Phihlela, K, Slack, N, Chambers, S, 
Harland, C, Harrison, A, & Johnston, R. 1997: 394. Operations 
management.  Southern Africa Edition. Johannesburg: Pitman. 
 
 
CASE STUDY 16:  THREE-PHASE PRODUCTION AT BOOTS 
 
In the United Kingdom, when your sales rely on the weather, demand 
forecasting is understandably Problematic. An extreme example of this 
is the manufacture of sun tan cream. A good summer can leave the 
shelves empty while poor weather could mean a warehouse full of 
unwanted product. Boots, the UK manufacturer and retailer, which 
manufactures the Soltan range of sun preparation products, attempts 
to reduce the uncertainty in its sun tan product factory by phasing its 
production in three stages. This allows the company to compensate for 
weather patterns early in the season by increasing or decreasing its 
production rate in the final phase of production. About 70 per cent of all 
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its sales are made between the beginning of May and the end of 
August. The peak production time is somewhat earlier (to allow for 
distribution) and runs between October and April. Because of the lag 
between manufacture and demand in the shops, Boots has to commit 
itself to the first two phases. The results of the weather come too late 
to affect production. However, it can use the third phase to react to 
sales early in the season. If the weather has been poor, no product 
may be needed in the third phase, whereas good weather will mean 
production continuing throughout the summer. Nevertheless, a 
decision must be made by the end of May. Decisions after that would 
come too late to affect that year’s sales. 
 
Source: Pycraft, M, Singh, H, Phihlela, K, Slack, N, Chambers, S, 
Harland, C, Harrison, A, & Johnston, R. 1997: 408. Operations 
management.  Southern Africa Edition. Johannesburg: Pitman. 
 
 
CASE STUDY 17:  OVERCOMING FORECAST PROBLEMS AT 

RACAL RECORDERS 
  
Racal Recorders manufactures recording systems which are used in a 
wide variety of applications, from recording emergency telephone 
conversations through to recording automobile performance on the test 
track for later analysis. The technology of these products is 
sophisticated and the task of controlling their manufacture complex. 
Racal Recorders, through a combination of production of product 
superiority and manufacturing professionalism, are the market leaders 
with a turnover of around R250 million per annum. 
 
One of its major production planning and control problems is how to 
coordinate the production and movement of all the parts which go into 
its product when virtually all products and systems are configured to 
meet the requirements of individual customers. An MRP system is 
needed to translate orders and forecasts into works instructions for 
purchasing and manufacturing parts, sub-assemblies and finished 
products. Its main problem was that after running the MRP process, 
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the finished goods were put into stock to await customer orders. Yet 
the orders when they came never exactly matched what had been 
manufactured based on the forecast of demand. Some products 
remained in storage while others had to go back to the workshops to 
be re-manufactured to form the configurations which customers really 
did want. 
 
Racal’s solution to this was to analyse the common elements within its 
systems and manufacture ‘models’ which could be built up to make 
systems. Forecasts were prepared for the modules which, when 
manufactured, were kept on the shop floor until orders were firm. On 
the receipt of the confirmed order the modules could be assembled to 
form the finished system as specified by the customer.  
 
Source: Pycraft, M, Singh, H, Phihlela, K, Slack, N, Chambers, S, 
Harland, C, Harrison, A, & Johnston, R. 1997: 500. Operations 
management.  Southern Africa Edition. Johannesburg: Pitman. 
 
 
CASE STUDY 18: 
STAEDTLER: MANUFACTURING AND THE USE OF MRP 
 
Staedtler is one of the world’s premier manufacturers and suppliers of 
writing instruments with an annual turnover in the region of over R1,5 
billion, and employing almost 4000 people. The Staedtler range 
extends from standard, high-volume consumer products such as pens, 
pencils, crayons and erasers, to highly specialized items designed for 
specific technical applications and for professional users. As the range 
has expanded, Staedtler has found that it can achieve very high-quality 
production by careful selection of raw materials, and by using the latest 
precision manufacturing techniques. The technologies employed 
include wood and graphite processing, injection moulding and 
extrusion of plastics, and the fine engineering of metals. Modern 
automated assembly machines allow the low-cost mass-production of 
volume products such as ball-point pens. 
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In managing the production of its complex range of over 6000 
products, Staedtler has been aided by the use of a well-tried MRP 
system. While some items, such as standard pencils, have a bill of 
materials with only a few levels, some of the more involved products 
require a breakdown of up to seven levels. 
 
An example of a typical Staedtler bill of materials is shown in Table 1. 
This illustrates the different levels of production involved in 
manufacturing a ‘110-HB Tradition Pencil in Dozen Box’ (level 0). The 
top level on the bill (shown as .1) gives all the items involved in the 
final packaging, including the finished pencil itself - coded FTRAD. The 
next levels in the bill are all required in the production of pencils 
themselves, with level 2 being the materials required to label the 
pencils with the Staedtler name and the paint for the dipping to give 
the traditional ‘dipped end’ on the end of the pencil. At level 3 are the 
lacquers and paints required to coat the basic pencil and finally level 4 
details the raw materials, slats of wood, pencil lead slips, and glue 
which are used in the initial production of the pencil. 
 
The bills of materials for every end product are stored on the MRP 
system, as well as routing and standard times for the products through 
each manufacturing and assembly process. An inventory file is kept for 
every end item, at every level. The master production schedule is 
initially analysed to ensure that the weekly loadings on each work 
centre are realistic, and then the full MRP output is created, which 
schedules all the production requirements at each level. Once a 
production order has been completed and booked back on to the 
system, the inventory levels of all items mentioned on the bill of 
materials are deducted accordingly. The production control staff at 
Staedtler have recognized that the key to running a successful MRP 
operation is to have simple, user-friendly systems. This will be their 
highest priority when they come to design and specify improvements to 
the system in order that the operations remain efficient, and the data 
accurate. 
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Table 1 

Indented 
explosion 

Sales  
unit 

Parent/Sales 
number 

Parent description 

 GS 110-HB Tradition pencil in dozen 
box 

Pro-
duction 
level 

Com-
ponent 
quality 

Com-
ponent 
unit 

Component 
number 

 
Component description 

.1 

.1 

.1 

.1 
 
 
..2 
..2 
..2 
..2 
 
 
...3 
...3 
...3 
 
 
....4 
....4 
....4 

12.000000 
  0.000600 
  0.050000 
  1.000000 
 
 
  0.007000 
  0.020000 
  0.023000 
  1.000000 
 
 
  0.100000 
  0.030000 
  1.000000 
 
 
  0.050000 
  0.000600 
  1.000000 

PC 
PC 
PC 
GS 
 
 
KG 
KG 
PC 
GS 
 
 
KG 
KG 
GS 
 
 
PC 
KG 
GS 

V12TI 
V12TF 
V12C 
FTRAD 
 
 
DLW 
DLB 
GFT 
PTRAD 
 
 
PLR 
SLB 
RTRAD 
 
 
CCP2 
RASKG 
STRAD 

Tradition inners 
Tradition Shrinkwrap 
Tradition carton 
Pre-packing tradition 
pencils 
 
White dip lacquer 
Black dip lacquer 
Tradition gold foil 
Pre-finishing tradition 
pencils 
 
Red polishing lacquer 
Black stripe lacquer 
Pre-polishing tradition 
pencils 
 
Wood slats - CCP 
Wood glue Tradition 
pencil slips 

 
Units: PC = Suppliers’ unit 
 KG = Kilogram 
 GS = Gross of pencils 
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Source: Pycraft, M, Singh, H, Phihlela, K, Slack, N, Chambers, S, 
Harland, C, Harrison, A, & Johnston, R. 1997: 509-510. 
Operations management. Southern Africa Edition. 
Johannesburg: Pitman. 

 
 
CASE STUDY 19:  SHOULD WE RE-ORDER? – THE MARK & 

SPENCER APPROACH 
 
A special case of the ‘How much to order? decision in inventory control 
is the ‘Should we order any more at all?’ decision. Retailers especially 
need continually to review the stocked lines they keep on the shelves. 
One company known for its ruthless approach to the restocking 
decision is Marks & Spencer (M&S), which is one of the most 
successful large retailers in Europe in terms of the profitability of its 
operations. M & S has a simple philosophy: if it sells, restock it quickly 
and avoid stock-outs; if it doesn’t sell, get it off the shelves quickly and 
replace it with something which will sell. The M & S approach is purely 
pragmatic, based on trial-and-error, and very unsentimental. This often 
means putting a new line on the shelves of a pilot store and watching 
customer reaction very closely. The store most often used for these 
trials is the company’s Marble Arch store in London - said to have the 
fastest stock turnover of any store in the world. Sometimes it is 
possible to make a restocking decision within a few hours - not 
surprising when the time frame for stock rotation can be as little as a 
week. 
 
For more routine stock control decisions the company uses an 
automatic stock-ordering system which it calls ASR (Assisted Stock 
Replenishment). This helps it always to have the right stock of textile 
products in the store at the right time. The system, which is now 
installed in its flag-ship Marble Arch store, takes into account all goods 
bought at the till through the electronic point-of-sale (EPOS) system 
and automatically generates an order to replenish that item. The 
system anticipates orders for each item based on the previous week’s 
sales and delivers in advance. The current day’s sales are continually 
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reviewed and any extra items required are delivered the next day. 
Orders arrive at the store from the local distribution centre at Neasden 
in North London. New orders are usually placed before 8.30 am and 
85 per cent of these will arrive before close of business that day. The 
remainder arrives the following morning before time. The number of 
deliveries each day varies between 14 and 24 depending on the level 
of business. 
 
On the sales floor the main stock control tasks are to ensure that all 
the clothing rails are fully stocked, that the stock tickets reflect the 
sales information on display and that everything is neatly and correctly 
arranged. During the day the area supervisor watches the stock levels 
and the flow of customers around the displays in case any changes to 
stock location need to be made. The store has a policy of not bringing 
stock out on to the floor during opening hours; but in the case of fast 
moving items, this can be unavoidable at times. 
 
Source: Pycraft, M, Singh, H, Phihlela, K, Slack, N, Chambers, S, 
Harland, C, Harrison, A, & Johnston, R. 1997: 438. Operations 
management.  Southern Africa Edition. Johannesburg: Pitman. 
  
 
CASE STUDY 20:  THE NATIONAL BLOOD SERVICE 
 
In September 1994 a plea was transmitted on the national news in 
South Africa for blood donors to give blood urgently. The empty racks 
in the blood storage bank on the television screens graphically 
portrayed the urgency of the request. Momentarily the National Blood 
Transfusion Service had lost its continuing battle to balance the supply 
of blood with demand.  
 
The National Blood Transfusion Service has one of the most difficult 
inventory control tasks to perform of any operation. Its regional centres 
are responsible for collecting blood from donors, testing it, processing 
it into different by-products, storing them and distributing them to 
hospitals. In addition they perform other services including tissue 
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typing to match donor organs with potential recipients and testing 150 
000 antenatal samples every year. Their inventory control task is 
complicated by the high variety of blood types and of by-products 
which they are expected to stock, the uncertainty in both demand and 
supply for blood, and the perishability of their ‘products’. 
 
Blood and by-products need to be stored under a variety of conditions. 
Red blood cells, used for surgical procedures and to correct anaemia, 
have to be stored at 40C and have a shelf life of 35 days. Platelets, 
extracted from donated blood and used to treat leukaemia and bone 
marrow transplants, have to be stored at 20-240C and have a shelf life 
of only five days, during which time they have to be constantly 
agitated. Frozen fresh plasma is used for liver transplants and for 
massive transfusion operations. It has to be stored at -30-400C and 
has a shelf life of six months. Other by-products also need different 
storage conditions and have different shelf lives. In addition, blood can 
be categorized by two main systems or groups. The ABO group 
includes A, B, AB, and O. The rhesus group includes Rh-positive and 
Rh-negative. In addition there are many less common and more 
complex types of blood, often relating to ethnic groups. Blood has to 
be matched with the recipient’s blood type. Giving a patient the wrong 
type of blood can be fatal. However, group O negative can be given to 
emergency patients before blood tests have been made. It is therefore 
a flexible type of blood. Because of this hospitals like to stock O 
negative. However, O negative represents 8 per cent of the population, 
whereas 12 per cent of blood issued is of this type. 
 
Neither demand nor supply is constant. Demand is affected 
significantly by accidents. One serious accident involving a cyclist used 
750 units of blood, which completely exhausted the available supply 
(miraculously, he survived). Large-scale accidents usually generate a 
surge of offers from donors wishing to make immediate donations. 
There is also a more predictable seasonality to the donating of blood, 
however, with a low period during the summer vacation period.  
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Controlling the inventory levels of blood has also a financial aspect. 
Unless blood is controlled carefully it can easily go past its ‘use-by 
date’ and be wasted. Even though the blood has been donated free of 
charge, th cost of collection, testing, storage and distribution is still 
significant, so money is wasted if blood is wasted. For some patients 
the control of the age of stored blood is more critical than this. For 
example, new-born babies, the elderly, and patients whose immune 
systems have been suppressed so that they do not reject transplanted 
organs, are all prone to infection. Very fresh blood is therefore kept ‘on 
hold’ for these patients. Very rare blood types also pose a problem. It 
is generally not feasible to store all types of blood, so some donors 
become ‘walking inventories’ of blood to be called in at short notice if 
they are required to donate. 
 
Source: Pycraft, M, Singh, H, Phihlela, K, Slack, N, Chambers, S, 
Harland, C, Harrison, A, & Johnston, R. 1997: 448. Operations 
management.  Southern Africa Edition. Johannesburg: Pitman. 
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ANNEXURE C: 
SOLUTIONS TO AND FEEDBACK ON ASSIGNMENTS 02 AND 03 
 

ASSIGNMENT 02 SELF-ASSESSMENT 
This assignment for module MNO202-B covers the essay-type 
questions for topic 1 (study unit 1), topic 2 (study units 2, 3 and 4) 
and topic 3 (study unit 5). (See SECTION A, QUESTION 1).  
 
It also covers both multiple-choice (see SECTION B) and essay-type 
questions (see SECTION C, QUESTION 2) for topic 3 (study unit 6), 
topic 4 (study units 7 and 8), topic 5 (study unit 9) and topic 6 (study 
unit 10). 
 
The assignment is applicable to both the first and second semesters. 

 
 
SECTION A: ESSAY-TYPE QUESTIONS 
 
QUESTION 1 (30 marks) 
 
Question 1.1 
 
This question asked you to describe the operations of both the 
Johannesburg International Airport and Pick ’n Pay supermarkets by 
using the transformation model (see fig 1.3 on p 12 of your prescribed 
book).  Each of the examples is worth 10 marks.  The components of 
the transformation model which you should have identified are: inputs 
(both the transforming and transformed resources), the type or types of 
transformation process(es) (ie materials, information and/or 
customer/client processing), and the outputs (goods and services).  
Your answers could have been in the form of a table as given below.  
Note that only the example of the supermarket is provided here, but 
the airport example could be dealt with in the same way. 
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Johannesburg International Airport 

Inputs - transformed resources [3x1 = 3 marks] 

Materials 
Goods for sale 
Foodstuffs 
 
(1 mark) 

Information 
Purchase and 
selling prices of 
items 
(1 mark) 

Customers/clients 
Buyers of goods and 
services 
 
(1 mark) 

Inputs - transforming resources [2x1 = 2 marks] 

Staff 
Sales staff, packers, till operators
 
(1 mark) 

Facilities 
Shop floor, storage space, cash 
registers, transport vehicles 
(1 mark) 

 

Transformation process(es) [3x1 = 3 marks] 

Materials 
processing 
Display of goods, 
sales advice, trolley 
(1 mark) 

Information 
processing 
Sales register,  stock 
levels 
(1 mark) 

Customer/client 
processing 
 
 
(1 mark) 

 
Outputs [2x1 = 2 marks] 

Goods 
Foodstuffs, cleaning materials, 
fresh produce 
(1 mark) 

Services 
Parking facilities, creche 
 
(1 mark) 

 
Your own assessment of your answer = ___ marks out of 10 
(Example 1) 
Your own assessment of your answer = ___ marks out of 10 
(Example 2) 
 
Subtotal: question 1.1 = ___ marks out of 20 
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Question 1.2 
 
This question asked you to describe how the cost of an operation (you 
could choose your own example) may be affected by the changing 
levels of performance of quality, speed, dependability and flexibility. 
You would have received one mark if you had explained the principle 
behind figure 2.10 on page 57 of your prescribed book.  Depending on 
the example you chose, four marks (1 mark each) would then have 
been awarded for your description of the effect on each of the four 
performance objectives. 
 
Your own assessment of your answer = ___ marks out of 5 
 
Question 1.3 
 
This question asked you to describe the macro-perspective of 
productivity management and then discuss how it could be improved in 
South Africa. In your description of the macro-perspective of 
productivity management you should have pointed out that it deals 
primarily with productivity issues for a country as a whole (see the 
discussion in study unit 5 of topic 3 in your study guide). One mark 
would have been awarded for this part of your answer.  With regard to 
ways of improving productivity in South Africa, see again the 
discussion of the points listed by the NPI in your study guide (p57058). 
They include paying attention to the issues of creating a market-
friendly social environment with stable macroeconomic conditions, 
investing in infrastructure projects and savings, trade promotion and 
exports, an efficient, functioning labour market, education and skills 
development, technical development and promoting small, medium 
and micro-enterprises as the primary sources for new jobs.  Four 
marks would have been awarded for your discussion in this part of the 
question. 
 
Your own assessment of your answer = ___ marks out of 5 
 
Subtotal: Section A (30 marks) 
 
SECTION B: MULTIPLE -CHOICE QUESTIONS (10 marks) 
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You were asked to answer 10 multiple-choice questions. All the 
questions were of equal value and counted one mark. The relative 
weight of section A was thus 10 out of the assignment total of 40 
marks. No negative marking was applied. 
 
Question 1 
Alternative 4 is correct because options (a), (b) and (e) are correct. 
Option (c) is incorrect because “effectiveness” refers to the degree to 
which the output of the production process is related, in quantitative 
and also qualitative terms, to the needs of the market. Taken 
together, “efficiency” and “utilisation” are traditional concepts used to 
explain what the term “productivity” entails. However, we should note 
that according to the NPI, the concepts of “efficiency” and 
“effectiveness” have been used in combination more recently to 
explain what micro-productivity entails (ie productivity within the 
individual business or enterprise). Option (d) is incorrect because the 
statement that productivity is only relevant to manufacturing 
enterprises is one of the frequent misconceptions about the 
measurement of productivity that were identified in your study guide. 
Measuring productivity does not necessarily mean we have to count 
physical units - output can also be reflected by indicating value. 
 
Question 2 
Alternative 4 is correct because options (b), (d) and (e) are incorrect. 
Option (b) is incorrect because the NPI actually argue that physical 
indicators measure efficiency only and not effectiveness. Also note 
that reference is made to value-added tax productivity measurement, 
which does not exist at all. Option (d) is incorrect because the DPA 
productivity management process encompasses the five sequential 
steps of productivity measurement → productivity diagnosis → 
productivity planning → productivity disclosure → productivity account-
ability, all steps leading and contributing to productivity improvement. 
Option (e) is also incorrect because it is not inevitable that an 
increase in resource price will lead to an increase in product price. It is 
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quite possible that the higher costs of inputs could be neutralised by an 
increase in productivity performance. Options (a) and (c) are correct. 
 
Question 3 
Options (a) and (e) are correct, therefore alternative 2 is correct. 
Option (b) is incorrect because designing the new Boeing 777 the 
company changed direction in order to better “understand its 
customers’ needs and then transform these into an aircraft that could 
best meet those needs” and achieved this by using design/build teams. 
Such teams work in a similar way to interactive design where the 
product/service design is very closely integrated into the design of the 
manufacturing and delivery processes. Option (c) is incorrect for the 
same reasons set out above and product/service and process design 
are done in conjunction with each other rather than sequentially. 
Option (d) is incorrect because while BOEING closely involved its 
customers right from the start of the design, the customers are seen as 
airlines such as British Airways, Japan Airways and Quantas rather 
than as the passengers themselves. 
 
Question 4 
Alternative 4 is correct because the practical example of a batch 
process (option a) would be the paint manufacturer (ii), a mass 
process (option b) is typically used by the beer producer (iii), an 
example of a service shop (option c) is the shoe repair shop (i), and 
the professional service (option d) word be the optometrist (iv). 
 
Question 5 
Alternative 4 is correct because options (d) and (e) are correct. Option 
(a) is incorrect because speed and competitiveness are not specifically 
included as industrial design principles followed by BRAUN. Option (b) 
is incorrect because the design principle of truthfulness does not allow 
(even as a last resort) any attempts to play on people’s emotions and 
weaknesses. Option (c) is also incorrect because BRAUN’s design 
principles do not focus primarily on aesthetic properties; BRAUN is in 
fact quite determined that its designs go beyond them. 
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Question 6 
Alternative 3 is correct because the sequence of the design activity in 
products and services is: Concept generation → Screening → 
Preliminary design → Evaluation and improvement → Prototyping and 
final design (see figure 5.3). 
 
Question 7 
Options (a), (c) and (d) are correct, therefore alternative 2 is correct. 
Option (b) is incorrect because the total supply network includes both 
the first, second and other tier suppliers and customers. Option (e) is 
incorrect because the design of the production/operations network 
does not specifically include the product/service design with the 
process design, although these two activities naturally will and ought to 
overlap each other. 
 
Question 8 
Alternative 5 is correct because options (b), (c) and (d) are incorrect. 
Option (b) is incorrect because the determining factor for locating the 
company in Shanghai was the ready availability of skilled labour and 
its experience in the textiles industry rather than the great potential of 
the large new market. Option (c) is incorrect because no mention is 
made of the Japanese method of “Chu-zan” (a term which we 
incidentally made up), and furthermore the telling factor for the 
Japanese companies was the quality and cost of labour in the UK 
rather than their training potential for increasing productivity. Option (d) 
is also incorrect because capacity leading strategies do not guarantee 
sufficient demand for products in order to operate at optimum level - 
rather they guarantee that there will always be sufficient capacity to 
meet the demand. Options (a) and (e) are correct. 
 
Question 9 
Options (b) and(c) are incorrect, therefore alternative 4 is correct. 
Option (b) is incorrect because the product rather than the process 
layout type involves locating the transforming resources along the 
sequence of the process or flow lines. Option (c) is incorrect because 
in the process layout the transformed resources move between the 
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transforming resources rather than in the fixed-position layout. Fixed-
position layouts are typically used where the materials or people being 
transformed are either too large or too delicate or would object to being 
moved. Options (a), (d) and (e) are correct. 
 
Question 10 
Options (a) and (c) are correct, therefore alternative 5 is correct. 
Option (b) is incorrect because the company adopted a process rather 
than a product layout whereby similar products such as the packaged 
foods and vegetables were placed together. Option (d) is incorrect 
because the description of a fixed-position layout cannot be associated 
with the airport (the passengers or transformed resources that are the 
recipients of the processing are not stationary but rather move to the 
airport to be “processed”). The layout type used in the airport is more 
like a cell layout where a product layout is used (ie passport control) in 
some places and a process layout (ie shopping areas) in others. 
Option (e) is also incorrect because the basic process type in 
manufacturing and service provision determines the dominant layout 
type rather than the other way around. 
 
Subtotal: Section B 10x1 = 10 Marks 
 
SECTION C: ESSAY QUESTIONS 
 
QUESTION 2 (30 marks) 
 
Question 2.1 
 
This question asked you to describe the micro-perspective on 
productivity management and then discuss how it could be improved in 
South Africa. In your description of the micro-perspective on 
productivity management you should have pointed out that it deals 
primarily with productivity issues within the individual business firm or 
enterprise (see the discussion in study unit 6 of topic 3 in your study 
guide). One mark was awarded for this part of your answer. With 
regard to ways of improving the productivity of South African 
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businesses, take another look at the discussion in your study guide on 
managing productivity within the business enterprise. The discussion 
centres around the use of value-added productivity measurement and 
the DPA productivity measurement process to improve productivity 
within the individual business enterprise. Four marks were awarded for 
your discussion of this part of the question. 
 
The assessment of your answer = ___ marks out of 5 
 
Question 2.2 
 
This question asked you to describe the activity of designing a new 
product or service of your choice in terms of the transformed and 
transforming resources, the activity and the outputs. You should have 
used the discussion in chapter 4 of your prescribed book under the 
heading “The design activity is itself a transformation process” as the 
basis for your answer. One mark was awarded first of all if you 
mentioned that the design activity in itself is a transformation process 
because it conforms to the basic input-transformation-output model. 
Four marks were then awarded depending on how well you discussed 
your own example in terms of the transformed resources, the 
transforming resources, the activity itself and the output(s). 
 
The assessment of your answer = ___ marks out of 5 
 
Question 2.3 
 
This question required you to identify the type of layout that might be 
adopted firstly by an organisation like United Bank and secondly by a 
borehole drilling business and to explain your reasons for your choice. 
Each example was awarded 5 marks. In the case of United Bank, the 
basic layout type would depend on which part of the business 
operation we are focusing on. For example, in the hall in which we 
normally do our personal banking transactions, the overall layout 
would resemble a process layout type (customers/clients move around 
and make use of different services as and when required) but in other 
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parts of the bank (eg the self-service cafeteria for staff) a product 
layout might be adopted. In the case of the borehole drilling operation, 
the only viable option would be a fixed-position layout where the 
drilling machine is taken to the place where a borehole is to be drilled. 
 
The assessment of your answer = ___ marks out of 10 
 
Question 2.4 
This question required you to determine where a Hong Kong company, 
specialising in the manufacture of garden furniture should locate its 
operations. The decision can be quantified, as shown below, using the 
information supplied in the problem relating to the factors under 
consideration, their relative importance and the scores for the three 
locations. 
 

Factor Weight  Score   Results  

 
 
(1) 
(2) 
(3) 
(4) 
(5) 
(6) 

 
 
3 
3 
1 
1 
1½ 
1½ 

A 
 
60 
15 
30 
60 
50 
70 

B 
 
50 
70 
30 
20 
60 
20 

C 
 
80 
60 
70 
75 
55 
80 

A 
 
180 
45 
30 
60 
75 
105 
 
495 

B 
 
150 
210 
30 
20 
90 
30 
 
530 

C 
 
240 
180 
70 
75 
82,5 
120 
 
767,5 

 
Note: The factors under consideration were numbered consecutively from 
factor (1) which refers to the cost of land up to factor (6) which refers to the 
expansion possibilities. Alternative A refers to Birmingham, B to 
Amsterdam and C to Belgrade. 
 
Based on the calculations above, the preferred location is thus 
alternative C, or Belgrade, because it has the highest weighted score 
of 767,5 marks. A half mark was awarded for correctly working out the 
weights for each alternative (ie ½ x 6 = 3 marks), two marks each for 
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the three results of the weighted scores (ie 2 x 3 = 6), and one mark 
for the final answer. 
 
The assessment of your answer = ___ marks out of 10 
 
Subtotal: Section C 30 Marks 
 
TOTAL: ASSIGNMENT 02: SECTIONS A, B & C 70 Marks 
 
 

ASSIGNMENT 03 SELF-ASSESSMENT 
This assignment for module MNO202-B covers topic 7 (study unit 
11), topic 8 (study units 12 and 13), topic 9 (study unit 14) and topic 
10 (study units 15 and 16). The assignment is applicable to both the  
first and second semesters. 

 
SECTION A: MULTIPLE -CHOICE QUESTIONS (10 marks) 
 
Each question is of equal value and is allocated one mark. The relative 
weight of section A is thus 10 out of the assignment total of 40 marks 
or 25%.  No negative marking will be applied. 
 
Question 1 
Alternative 3 is correct because options (a), (c) and (d) are all 
incorrect.  Option (a) is incorrect because the issue of who is 
responsible for supervising the execution of the task is not an element 
of job design as depicted in figure 9.2 on page 305 of your prescribed 
book.  Option (c) is incorrect because the division of labour would 
increase rather than decrease the monotony of the work.  Option (d) is 
also incorrect because work measurement rather than method study 
concentrates on determining the time it takes to carry out a specific 
task (note that work measurement is not concerned with speeding up 
the time it takes to complete a task - this is done by applying the 
techniques of method study - nor does it focus on the average worker 
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but on a qualified worker at a defined level of performance).  Options 
(b) and (e) are correct. 
 
Question 2 
Alternative 2 is correct because options (c) and (d) are incorrect.  
Option (c) is incorrect because the constraints placed upon the 
planning and control task are not due to an infinite but rather a finite 
supply of resources which has to meet unlimited rather than a limited 
demand. Option (d) is incorrect because long-term planning (and not 
long-term control) has more potential to influence decisions and is thus 
more important than long-term control.  Similarly, short-term control is 
more important than short-term planning.  Alternatives (a), (b) and (e) 
are all correct. 
 
Question 3 
Options (c), (d) and (e) are incorrect; therefore alternative 4 is correct 
choice.  Option (c) is incorrect because in “make-to-stock” operations 
the throughput time, P, will always be greater (and not smaller) than 
the demand time, D.  Option (d) is incorrect because the scheduling 
activity in the planning and control task in operations deals with setting 
up timetables showing at what time or on what dates jobs should start 
and when they should end.  The sequencing activity must, however, 
must determine which tasks must be performed before (or have priority 
over) others.  Option (e) is incorrect because the hospital does not 
follow a “first-in-first-out” sequencing priority system at all. Rather, as 
patients arrive, medical staff quickly sort and classify them to 
determine which category of urgency each patient fits into. Then a 
suitable schedule for the various treatments (and patients) is worked 
out - in other words, very serious cases or illnesses are treated first. 
 
Question 4 
Alternative 3 is correct because options (b) and (d) are incorrect.  
Option (b) is incorrect because the total capacity is 2 500 cars per day 
(500 cars x 10 hours per day ÷ 2 hours [average length of stay]).  
Option (d) is incorrect because the difference between utilisation and 
efficiency does not lie in the measurement of actual output but rather 
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in their expression in terms of capacity (design capacity in the case of 
“utilisation” and effective capacity in the case of “efficiency” - also see 
fig 11.7 on p 387 in your prescribed book).  Options (a), (c) and (e) are 
all correct. 
 
Question 5 
Options (b), (d) and (e) are incorrect; therefore alternative 3 is correct.  
Option (b) is incorrect because the company should not follow a level 
capacity plan (which keeps personnel in the employ of the company 
regardless of the demand for their services) if the telesales staff are 
used only during the peak period from November to March each year. 
Note that in some cases highly trained personnel might be kept on 
regardless of the demand for the company’s products or services.  
This could be because of the scarcity or uniqueness of their particular 
skills.  However, in the case of Eurocamp, trained permanent staff are 
moved on to telesales to supplement part-time staff rather than the 
other way around. Option (d) is incorrect because the company rather 
follows a level capacity plan during the first two phases of production 
and only reverts to an increase or decrease in its production rate, 
depending on the weather patterns, in the final phase of its production.  
Option (e) is also incorrect because although the chocolate factory 
does find itself in an “oversupply” situation at 120 cumulative days, the 
description of such a position is incorrect (more rather than less is 
produced compared with the volume of demand).  Options (a) and (c) 
are correct. 
 
Question 6 
Alternative 5 is correct because options (b), (c) and (d) are correct.  
Option (a) is incorrect because material requirements planning 
systems are used in dependent rather than independent demand 
conditions.  Option (e) is incorrect because the “internal working” or 
functioning of the MRP system is not described correctly.  The master 
production schedule (not the MRP system) must be analysed to 
ensure that the weekly loadings on each work centre are realistic. 
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Question 7 
Alternative 2 is correct.  Should the quantity of sales orders in week 5 
be 9 (thus an increase of 5 units), the quantity of the “available to 
promise” in the same week, week 5, will be 2 units (thus a decrease of 
5 units).  However, such an increase would have no effect on the 
quantity of the “available to promise” in week 7.  This quantity remains 
11 units. 
Question 8 
Options (c) and (d) are incorrect; therefore alternative 4 is correct.  
Option (c) is incorrect because the decision about the place to order (ie 
where to place the order) is not specifically included in the scope of the 
decisions that production/operations managers need to be involved in 
managing the inventory system.  Option (d) is incorrect because the 
EOQ is not a rand value (monetary figure of R91) but a quantity only 
(91 units). Options (a), (b) and (e) are all correct. 
 
Question 9 
Options (a), (b) and (c) are incorrect; therefore alternative 1 is correct.  
Option (a) is incorrect because pipeline inventory is not the same as 
buffer or safety inventory for which the description is given.  Instead it 
exists because material cannot be transported instantaneously 
between the point of supply and the point of demand.  Option (b) is 
incorrect because the whole purpose or philosophy of the M&S 
approach is to restock items that sell quickly and to avoid stock-outs. 
Option (c) is incorrect because the optimum time between orders is 
approximately every half month (0,55 month). Options (d) and (e) are 
correct. 
 
Question 10 
Alternative 1 is correct because none of the options listed are 
incorrect. 
SUBTOTAL: SECTION A 
Your number of correct answers x 1 = ___ marks out of 10 
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SECTION B: ESSAY QUESTIONS 
 
Answer all three questions.  The relative weight of section B is 30 out 
of the assignment total of 40 marks or 75%. 
 
Question 3.1 
 
This question required you to first do a calculation to determine the 
EOQ quantity, and secondly, to work out the reorder point at which an 
order should be placed based on the data given in the problem.   
The same basic EOQ formula as the one used in the example in your 
prescribed book should be used for the first calculation. 
 
EOQ =      2CoD   (1 mark) 
           Ch   
 
 =          2 x 250 x [86 x 250] 
      
          0,1 x 20  (2 marks) 
 
 = 2 318,40 packets of paper per year (1 mark) 
 
The reorder point (ie the point at which the stock will fall to zero minus 
the order lead time) is 3 days (note: the order lead time, ie the time it 
takes between placing an order and receiving it, is given in the 
problem as 3 days) [1 mark awarded].  Perhaps it would be more 
meaningfully to work out the reorder level (the level which the 
inventory will have reached when a replenishment order needs to be 
placed).  If the demand rate is 86 packets per day and the lead time is 
3 days, the reorder level will be when the remaining quantity of 
packages in inventory is 258. 
 
Your own assessment of your answer = ___ Marks out of  5 
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Question 3.2 
 
Part (a) of the question required you to draw up a product structure 
and indented bill of materials for the product. 
 
Product structure (4 marks) 
 

 PRODUCT A 
lead time 2 weeks 

 

 

component B 
(1 per) 
lead time 1 week 

 component C 
(½ per) 
lead time 2 weeks 

 

D 
(1 per) 
LT= 2wk 

E 
(2 per) 
LT=3wk 

F 
(1 per) 
LT=1wk 

 G 
(½ per) 
LT=2wk 

H 
(3 per) 
LT=1wk 

 
Indented bill of materials (4 marks) 
Part: Product A 
Description: 
Level: 0 
 

Level 
 
0 
.1 
.1 
..2 
..2 
..2 
..2 
..2 

Part no 
 
A 
B 
C 
D 
E 
F 
G 
H 

Description Lead time 
 
2 wk 
1 wk 
2 wk 
2 wk 
3 wk 
1 wk 
2 wk 
1 wk 

Quantity 
 
1 
1 
½ 
1 
2 
1 
½ 
3 
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Part (b) of the question required you to draw up a gross materials 
requirements plan (without taking available stock into account) and 
part (c) a net materials requirements plan (taking available stock into 
account). The combined materials requirements plans follow below. 
Give yourself one mark per table if the quantity and time period of your 
planned order releases are correct. 
 

Product A 1 2 3 4 5 6 7 

Gross requirements       100 

Scheduled receipts        

On-hand inventory 20 20 20 20 20 20 0 

Planned order release     80   

Component B 1 2 3 4 5 6 7 

Gross requirements     80   

Scheduled receipts        

On-hand inventory 20 20 20 20 0   

Planned order release    60    

Component C 1 2 3 4 5 6 7 

Gross requirements     40   

Scheduled receipts        

On-hand inventory 20 20 20 20 0   

Planned order release   20     

Component D 1 2 3 4 5 6 7 

Gross requirements    60    

Scheduled receipts        

On-hand inventory 20 20 20 0    
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Planned order release  40      

Component E 1 2 3 4 5 6 7 

Gross requirements    120    

Scheduled receipts        

On-hand inventory 20 20 20 0    

Planned order release 100       

Component F 1 2 3 4 5 6 7 

Gross requirements    60    

Scheduled receipts        

On-hand inventory 20 20 20 0    

Planned order release   40     

Component G 1 2 3 4 5 6 7 

Gross requirements   10     

Scheduled receipts        

On-hand inventory 20 20 10     

Planned order release 0       

Component H 1 2 3 4 5 6 7 

Gross requirements   60     

Scheduled receipts        

On-hand inventory 20 20 0     

Planned order release  40      
 
[1 mark per table awarded 8 x 1  = 8 marks] 
 
Your own assessment of your answer = ___ Marks out of 16 
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Question 3.3 
 
This question asked you to discuss the implications of having too much 
or too little capacity for (i) the national train network of Transnet and (ii) 
a wine estate such as Nederburg. One mark would have been 
awarded if you had first explained what is meant by the term “capacity” 
(ie you should have referred to the processing capabilities of the 
operation in terms of scale or volume and timing) and two marks if you 
had explained why it is important for production/operations 
management (ie providing the capability to satisfy the current and 
future demand of customers/clients is a fundamental POM 
responsibility). Three marks would then have been awarded for each 
of the examples. The implications of having too little capacity which 
you could have mentioned in the case of Transnet are: too few trains 
to meet demand, passengers inconvenienced by having to wait or use 
more expensive modes of transport, etcetera, while too much capacity 
could result in: expensive infrastructure underutilised, the 
uneconomical provision of a service, etcetera.  In the case of 
Nederburg, too little capacity could, for instance, mean that there is not 
sufficient equipment to process the grapes resulting in their being 
discarded, lost sales resulting in lower profitable performance, 
etcetera, while too much equipment capacity could mean: high cost 
investment in redundant or underutilised equipment, etcetera. 
 
Your own assessment of your answer = ___ Marks out of  9 
 
Subtotal: Section B 
Your total for questions 3.1, 3.2 and 3.3 = ___ Marks out of 30 
 
TOTAL: ASSIGNMENT 03: SECTIONS A and B 
 
Your subtotals A + B = ___ Marks out of 40 


