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Operations management is important, exciting, challenging … and everywhere you look!

•	 Important, because it enables organizations to provide services and products that we all need

•	 Exciting, because it is central to constant changes in customer preference, networks of supply 
and demand, and developments in technology

•	 Challenging, because solutions must be must be financially sound, resource-efficient, as well as 
environmentally and socially responsible

•	 And everywhere, because in our daily lives, whether at work or at home, we all experience and 
manage processes and operations.

Operations Management focuses on the sustainable and socially responsible imperatives of operations 
management, using over 120 cases and illustrations of real-life operations around the world, including 
Apple, Médecins Sans Frontières, Amazon, Ecover, Dyson, Disneyland Paris, Google, The North Face, 	
and many more.
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tutorial system designed to test and build your understanding. MyOMLab 
provides a personalized approach, with instant feedback and numerous 
additional resources to support your learning.

A student access code card may have been included with this textbook 
at a reduced cost. If you do not have an access code, you can buy 
access to MyOMLab and the eText – an online version of the book – 
online at www.myomlab.com.
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     Welcome to
OPERATIONS MANAGEMENT 

  Operations Management – it’s important, it’s exciting, it’s challenging, and 
everywhere you look!  

 Important, because it’s concerned with creating all of the products and services upon 
which we depend. Exciting, because it’s at the centre of so many of the changes affecting 
the world of business. Challenging, because the solutions that we fi nd need to work 
globally and responsibly within society and the environment. And everywhere, because 
every service and product that you use – the cereal you eat at breakfast, the chair you 
sit on, and the radio station you listen to while you eat – is the result of an operation or 
process. 

  Our aim  in writing  Operations Management  is to give you a  comprehensive 
understanding  of the issues and techniques of operations management, and to  help you 
get a great fi nal result  in your course. Here’s how you might make the most of the text: 

   ●   Get ahead with the latest developments – from the up-to-the-minute  Operations in 
practice  features in every chapter to the focus on corporate social responsibility in the 
fi nal chapter – these  put you at the cutting edge .  

  ●   Use the  Worked examples  and  Problems and applications  to improve your use of key 
quantitative and qualitative techniques, and work your way to  better grades in your 
assignments and exams .  

  ●   Follow up on the recommended readings at the end of each chapter. They’re specially 
selected to enhance your learning and  give you an edge  in your course work.   

 And in particular, look out for the references to    MyOMLab  in 
the text, and log on to     www.myomlab.com  * where you can 

   ●   check and reinforce your understanding of key concepts using self-assessment 
questions, video clips and more;  

  ●   practise your problem-solving with feedback, guided solutions and an almost limitless 
supply of questions!   

 We want  Operations Management  to give you what you need: a comprehensive view of the 
subject, an ambition to put that into practice, and – of course – success in your studies. So, 
read on and good luck! 

  Nigel Slack  
  Alistair Brandon-Jones  

  Robert Johnston     
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xii

  Guide to ‘operations in practice’, examples, 
short cases and case studies 

 Chapter  Location  Company/example  Region  Sector/activity  Company size 

  Chapter   1    
Operations 
 management 
  
  
  
  
  
  
  
  

 p.  5   IKEA  Global  Retail  Large 
 p.  11   Torchbox  UK  Web design  Small 
 p.  12   MSF  Global  Charity  Large 
 p.  15   First Direct  UK  Banking  Large 
 p.  18   Pret A Manger  Europe/USA  Retail  Medium 
 p.  24   Formule 1  Europe  Hospitality  Large 
 p.  25   Anantara Bangkok Riverside 

Resort & Spa 
 Thailand  Hospitality  Medium 

 p.  28   To be a great operations 
manager you need to . . .  

 General  General  N/A 

 p.  31   Concept Design Services  UK  Design/manufactur-
ing/distribution 

 Medium 

  Chapter   2    
Operations 
performance 
  
  
  
  
  
  
  
  

 p.  37   A tale of two terminals  UK  Airport  Medium 
 p.  44   Patagonia, a B Corp  Global  Garment 

 manufacturing 
 Large 

 p.  49   Organically good quality  UK  Agricultural  Small 
 p.  50   When speed means life or 

death 
 General  Health care  Medium 

 p.  51   How UPS maintains its 
 dependability 

 Global  Distribution  Large 

 p.  53   566 quadrillion individual 
muesli mixes  

 German  Web retail  Small 

 p.  56   Everyday low prices at Aldi  Europe  Retail  Large 
 p.  57   Can cost cutting go too far?  China  Manufacturing  Large 
 p.  64   The Penang Mutiara  Malaysia  Hospitality  Medium 

  Chapter   3    
Operations 
strategy 
  
  
  
  
  

 p.  69   Flextronix and Ryanair  Europe  MSC/airline  Large 
 p.  76   Apple’s retail operations 

strategy 
 Global  Retail  Large 

 p.  83   Amazon, so what exactly is 
your core competence? 

 Global  Web retail  Large 

 p.  85   Apple’s supply operations 
strategy 

 Global  Manufacturing  Large 

 p.  89   Sometimes any plan is better 
than no plan 

 European  Military  Large 

 p.  91   Long Ridge Gliding Club  UK  Sport  Small 

  Chapter   4    
 Process design 
  
  
  
  
  

 p.  97   Fast-food drive-throughs  USA  Quick service restaurant  Large 
 p.  101   Ecover’s ethical operation 

design 
 Belgium/
France 

 Manufacturing  Large 

 p.  109   Space4 housing processes  UK  Construction  Medium 
 p.  119   Heathrow delays caused by 

capacity utilization 
 UK  Airport  Large 

 p.  121   The Action Response Appli-
cations Processing Unit 

 UK  Charity  Small 
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xiii

Chapter Location Company/example Region Sector/activity Company size

Chapter 5 
Innovation 
and design in 
services and 
products

p. 126 Innovative design from Dyson Global Design/manufacturing Large
p. 129 The sad tale of Kodak and its 

digital camera
Global Manufacturing Large

p. 133 Square watermelons! Global Agriculture/retail Large
p. 136 Daniel Hersheson Blow Dry 

Bar
UK Hairdresser Small

p. 138 Customizing for kids UK Media Small
p. 144 The troubled history of the 

Airbus A380
Global Aerospace Large

p. 148 Chatsworth UK Tourism Medium

Chapter 6 
Supply network 
design

p. 153 Dell Global Computer 
manufacturing

Large

p. 159 HTC Taiwan Design/telecoms Large
p. 162 Tata Nano India Car manufacturing Large
p. 164 Counting clusters Global Various Various
p. 170 Economies of scale in heart 

surgery and shipping
Various Health care/shipping Medium/Large

p. 176 Disneyland Resort Paris France Entertainment Large

Chapter 7 
Layout and flow

p. 192 Tesco UK Retail Large
p. 195 ‘Factory flow’ helps surgery 

productivity
UK Health care Medium

p. 199 Apple’s shop-within-a-shop 
in Harrods

UK Retail Large

p. 201 Cadbury’s UK Entertainment/
manufacturing

Large

p. 204 The transparent factory Germany Manufacturing Large
p. 218 North West Constructive 

Bank
UK Financial services Medium

Chapter 8  
Process 
technology

p. 224 I, Robot All Various Various
p. 228 Customers are not always 

human
Netherlands Agriculture Medium

p. 229 QB House Asia Hairdressing Medium
p. 244 Who’s in the cockpit? All Airlines Large
p. 247 Rochem Ltd UK Food processing Medium

Chapter 9 
People, jobs and 
organization

p. 252 W.L. Gore Global Manufacturing Large
p. 255 Google Global Internet Large
p. 266 McDonald’s UK Restaurants Large
p. 268 Lloyds TSB UK Banking Large
p. 274 Service Adhesives Europe Manufacturing Large

Chapter 10 
The nature of 
planning and 
control

p. 289 BMW dealership UK Service and repair Medium
p. 293 Air France Global Airline Large
p. 297 Taxi App replaces dispatch-

ing office
Germany Software development Medium

p. 302 Can airline passengers be 
sequenced?

Global Airlines Large

p. 304 The hospital triage system All Health care Large
p. 309 Chicken salad sandwich – 

part one
All Food processing Large

p. 317 subText Studios Singapore CGI Small
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xiv

Chapter Location Company/example Region Sector/activity Company size

Chapter 11 
Capacity 
management

p. 323 Amazon’s ‘Cyber Monday’ UK Web retailing Large
p. 328 Raining on their parade Global Various Various
p. 334 The London Eye UK Tourism Medium
p. 335 Panettone Italy Manufacturing Medium
p. 339 Annualized hours help  

Lowaters to retain its  
core team

UK Horticulture Small

p. 342 Getting the message All Design Large
p. 354 Blackberry Hill Farm UK Tourism Small

Chapter 12 
Inventory 
planning and 
control

p. 369 UK’s National Blood Service UK Health care Large
p. 378 Mountains of grit UK Local government Medium
p. 386 Howard Smith Paper Group UK Distribution service Large
p. 400 supplies4medics.com Belgium Distribution Medium

Chapter 13 
Supply chain 
management

p. 405 Ocado UK Web retail Large
p. 412 The North Face Global Manufacturing Large
p. 417 Levi Strauss Global Garment design/ 

retailing
Large

p. 418 TDG Europe Logistics services Large
p. 430 Seven-Eleven Japan Japan Retail Large
p. 432 Tsunami disrupts Japan’s 

global supply chains
Japan/ 
global

Various Large

p. 434 Supplying fast fashion:  
H&M, Benetton and Zara

Global Design/manufactur-
ing/distribution/retail

Large

Chapter 14 
Enterprise 
resource 
planning

p. 440 Butcher’s Pet Care UK Pet food Medium
p. 443 SAP and its partners Global Various Various
p. 444 Chicken salad sandwich – 

part two
All Food processing Large

p. 447 SAP at Rolls-Royce Global Aerospace Large
p. 449 Waste management USA Waste disposal Large
p. 452 Psycho Sports All Manufacturing Small

Chapter 15  
Lean synchro
nization

p. 465 Toyota Global Auto manufacturing Large
p. 477 Bolton Hospitals NHS Trust UK Health care Large
p. 479 Torchbox UK Web design Small
p. 490 The National Tax Service 

(NTS)
Not 
specified

Government Large

Chapter 16  
Project 
management

p. 496 The Millau bridge France Construction Large
p. 503 The National Trust UK Heritage Various
p. 513 Imagineering projects at 

Disney
Global Leisure Large

p. 527 United Photonics Malaysia 
Sdb Bgd

Malaysia Research and 
development

Medium

Chapter 17  
Quality 
management

p. 535 Four Seasons Hotel Global/UK Hospitality Large
p. 538 Tea and Sympathy USA Hospitality Small
p. 539 Magic Moments Not speci-

fied
Photography services Small

p. 544 The Swiss Army Knife Switzerland Mfg Large
p. 546 Surgical statistics USA Healthcare Medium
p. 547 What a giveaway Various Food processing Various
p. 551 Google Global Internet Large
p. 553 Deliberate defectives Canada/ 

Japan
Computer hardware Large

p. 557 Preston plant Canada Paper processing Medium
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Chapter Location Company/example Region Sector/activity Company size

Chapter 18 
Operations 
improvement

p. 579 TNT Global Logistics Large
p. 583 The Checklist Manifesto Global Health care Various
p. 589 Heineken International Netherlands Brewery Large
p. 595 Six Sigma at Xchanging UK Financial services Medium
p. 605 GCR Insurance Global Insurance Large

Chapter 19 Risk 
management

p. 611 Cadbury UK Food Large
p. 614 Risk and human error All Airlines Large
p. 630 Otis Maintenance 

Management System
Global Facilities services Large

p. 636 Slagelse Industrial Services 
(SIS)

Denmark Manufacturing Large

Chapter 20 
Organizing for 
improvement

p. 641 Sonae Corporation Portugal Retail Large
p. 649 Taxing quality Denmark Government service Large
p. 660 Learning from Formula 1 Global Distribution Large
p. 662 Work-Out at GE Global Various Large
p. 666 Re-inventing Singapore’s 

Libraries
Singapore Government services Large

Chapter 21 
Corporate  
social 
responsibility

p. 673 Marmite UK Food processing Large
p. 676 Holcim Global Quarrying Large
p. 679 Hewlett-Packard USA Information systems Large
p. 684 The Gap Global Retail Large
p. 690 CSR as it is presented:  

HSBC, Orange, John Lewis 
Partnership and Starbucks

Various Various Large
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xvi

  Making the most of this book and MyOMLab 

  Check your understanding  
 Each chapter opens with a set of  Key questions  to identify major topics.  Summary answers  conclude the 
chapter. You can check your understanding of each chapter by taking the  Sample tests of self-assessment 
questions  on MyOMLab at   www.myomlab.com .   

 Figure 3.1   ygetarts snoitarepo senimaxe retpahc sihT         

 3         ygetarts snoitarepO

  INTRODUCTION 
 ro tnerruc sti fo tcepsa yreve liated ni nalp nac noitazinagro oN 

future actions, but all organizations need some strategic direction 
and so can benefit from some idea of where they are heading 
and how they could get there. Once the operations function has 
understood its role in the business and after it has articulated its 
performance objectives, it needs to formulate a set of general 
principles which will guide its decision making. This is the 
operations strategy of the company. Yet the concept of ‘strategy’ 
itself is not straightforward; neither is operations strategy. Here 
we consider four perspectives, each of which goes partway to 

    1.3   erugiF  .ygetarts snoitarepo epahs taht secrof eht gnitartsulli
shows the position of the ideas described in this chapter in the 
general model of operations management. 

Operations
performance

Operations
strategy

Operations
management

Topic covered in
this chapter

Operations
management

Direct

Design Develop

Deliver

   ❯  si tahw dna ygetarts si tahW  
   ?ygetarts snoitarepo

   ❯  neewteb ecnereffid eht si tahW  
a ‘top-down’ and a ‘bottom-up’ 

   ?ygetarts snoitarepo fo weiv

   ❯  neewteb ecnereffid eht si tahW  
a ‘market requirements’ and an 
‘operations resources’ view of 

   ?ygetarts snoitarepo

   ❯  ygetarts snoitarepo na nac woH  
     ?rehtegot tup eb

 Key questions 

          Check and improve your understanding of this chapter using self-assessment 
questions and a personalized study plan, a video case study, and an eText – all at 
 www.myomlab.com   . 

  ●  tcudorp fo seitivitca yratnemelpmoc eht fi lufsseccus eb ot ylekil erom si ytivitca ngised sihT  
     .detanidrooc era ngised ssecorp dna ngised ecivres ro

    ❯    ?evah ngised ssecorp dluohs sevitcejbo tahW  

    ●  gniveihca hguorht sremotsuc fo sdeen eht teem ot si ngised ssecorp fo esoprup llarevo ehT  
  .tsoc dna ytilibixe fl ,ytilibadneped ,deeps ,ytilauq fo slevel etairporppa

  ● -imaxe edulcni esehT .seussi latnemnorivne fo tnuocca ekat osla tsum ytivitca ngised ehT  
nation of the source and suitability of materials, the sources and quantities of energy 
consumed, the amount and type of waste material, the life of the product itself, and the 

     .tcudorp eht fo etats efil-fo-dne

    ❯    ?ngised ssecorp tceffa yteirav dna emulov od woH  

    ●  ti tahw fo yteirav dna emulov eht yb decneu flni ylgnorts si ssecorp yna fo erutan llarevo ehT  
  .ssecorp ot sah

  ●  ssecorp llarevo tceffa yteirav dna emulov woh sezirammus sepyt ssecorp fo tpecnoc ehT  
  .ngised

  ●  gnisaerced dna emulov gnisaercni fo redro ni( era sepyt ssecorp eseht ,gnirutcafunam nI  
variety) project, jobbing, batch, mass and continuous processes. In service operations, 
although there is less consensus on the terminology, the terms often used (again in order of 
increasing volume and decreasing variety) are professional services, service shops and mass 

     .secivres

    ❯    ?liated ni dengised sessecorp era woH  

    ●  netfO .seitivitca laudividni rieht otni nwod meht gnikaerb yb yllaitini dengised era sessecorP  
common symbols are used to represent types of activity. The sequence of activities in a 
process is then indicated by the sequence of symbols representing activities. This is called 
‘process mapping’. Alternative process designs can be compared using process maps and 

  .sevitcejbo ecnamrofrep snoitarepo rieht fo smret ni deredisnoc sessecorp devorpmi

  ●  era emit elcyc dna ,ssergorp-ni-krow ,emit tuphguorht fo smret ni ecnamrofrep ssecorP  
related by a formula known as Little’s law: throughput time equals work-in-progress multi-

  .emit elcyc yb deilp

  ● -noitaler eht ylralucitrap ,sessecorp fo ecnamrofrep eht no tceffe tnac fiingis a sah ytilibairaV  
       .noitazilitu dna emit gnitiaw neewteb pihs

120 PART TWO DESIGN

           SUMMARY ANSWERS TO KEY QUESTIONS 

 a dna snoitseuq tnemssessa-fles gnisu retpahc siht fo gnidnatsrednu ruoy evorpmi dna kcehC      
  ta lla – txeTe na dna ,yduts esac oediv a ,nalp yduts dezilanosrep www.myomlab.com   .  

     ❯      ?ngised ssecorp si tahW

    ●  dna stcudorp htob fo esoprup dna mrof lacisyhp eht sepahs hcihw ytivitca eht si ngiseD  
  .meht ecudorp taht sessecorp eht dna secivres
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xvii

  Practice makes perfect 
  Worked examples  show how quantitative and qualitative techniques can be used in operations management. 
 Problems and applications  at the end of the chapter allow you to apply these techniques, and you can get 
more practice as well as guided solutions from the  Study plan  on MyOMLab at   www.myomlab.com .    

CHAPTER 20 ORGANIZING FOR IMPROVEMENT 655

 Worked example   

-leved dna hcraeser tuo seirrac tI .ynapmoc scinortcele na fo yraidisbus a si seirotarobaL LXE 
opment as well as technical problem-solving work for a wide range of companies, including 
companies in its own group. It is particularly keen to improve the level of service which it gives 
to its customers. However, it needs to decide which aspect of its performance to improve first. 
It has devised a list of the most important aspects of its service: 

   ●       snoitulos lacinhcet sti fo ytilauq ehT   .sremotsuc yb ssenetairporppa deviecrep eht – 
  ●     The quality of its communications with customers  fo ssenlufesu dna ycneuqerf eht –  

  .noitamrofni
  ●     The quality of post-project documentation  hcihw noitatnemucod eht fo ssenlufesu eht –  

  .troper lanif eht htiw seog
  ●     Delivery speed   .troper lanif eht fo yreviled eht dna tseuqer remotsuc neewteb emit eht –  
  ●       ytilibadneped yrevileD   .etad desimorp eht no reviled ot ytiliba eht – 
  ●     Delivery flexibility   .etad desiver a no troper eht reviled ot ytiliba eht –  
  ● ytilibixelf noitacificepS       .noitagitsevni eht fo erutan eht egnahc ot ytiliba eht –  
  ●     Price    .remotsuc eht ot egrahc latot eht –  

 dna    8.02   erugiF  ni debircsed elacs 9–1 eht gnisu srotcaf eseht fo hcae ot erocs a dengissa LXE 
then turned their attention to judging the laboratory’s performance against competitor organi-
zations. Although they have benchmarked information for some aspects of performance, they 

 .   01.02   erugiF  ni nwohs era serocs eseht htoB .srehto eht rof setamitse ekam ot evah
 fo hcae ot nevig dah ti sgnitar ecnamrofrep dna ecnatropmi eht dettolp seirotarobaL LXE 
 tI .   11.02   erugiF  ni nwohs si sihT .xirtam ecnamrofrep–ecnatropmi na no srotcaf evititepmoc sti

shows that the most important aspect of competitiveness – the ability to deliver sound tech-
nical solutions to its customers – falls comfortably within the appropriate zone. Specification 
flexibility and delivery flexibility are also in the appropriate zone, although only just. Both 
delivery speed and delivery dependability seem to be in need of improvement as each is 
below the minimum level of acceptability for their respective importance positions. However, 
two competitive factors, communications and cost/price, are clearly in need of immediate 
improvement. These two factors should therefore be assigned the most urgent priority for 
improvement. The matrix also indicates that the company’s documentation could almost be 
regarded as ‘too good’. 

 Figure 20.10  ’srotitepmoc tsniaga ecnamrofrep‘ dna ’sremotsuc ot ecnatropmi‘ gnitaR   
        seirotarobaL LXE rof selacs tniop-enin eht no

608 PART FOUR IMPROVEMENT

 erom dnif nac uoY .snoitarepo fo sisylana ruoy evorpmi ot pleh lliw snoitacilppa dna smelborp esehT          
practice problems as well as worked examples and guided solutions on MyOMLab at  www.myomlab.com   . 

       1  hcum os dneps ot evah I dluohs‘ thguoht ehs ,’yhW‘ .etummoc yliad reh fo kcis saw eihpoS 
time in a morning stuck in traffic listening to some babbling halfwit on the radio? We can work 
flexi-time after all. Perhaps I should leave the apartment at some other time?’ So resolved, 
Sophie deliberately varied her time of departure from her usual 8.30. Also, being an organ-
ized soul, she recorded her time of departure each day and her journey time. Her records are 

    .1.81   elbaT  ni nwohs
   (a)   .tnemtrapa reh evael ot emit tseb eht no ediced eihpoS pleh lliw taht margaid rettacs a warD   
  (b)  ot netsil ot gnivah morf devas eb ot tcepxe ehs dluohs keew )yad 5( rep emit hcum woH   

      ?tiwflah gnilbbab a

 SNOITACILPPA DNA SMELBORP   

 Table 18.1   )setunim ni( semit yenruoj s’eihpoS   

 Day  gnivaeL 
time 

 yenruoJ 
time 

 yaD  gnivaeL 
time 

 yenruoJ 
time 

 yaD  gnivaeL 
time 

 yenruoJ 
time 

 1   51.7  91  6   54.8  04  11  53.8  64 

 2   51.8  04  7   55.8 32  21  04.8  54 

 3   03.7  52  8   55.7  13  31  02.8  74 

 4   02.7  91  9   04.7  22  41  00.8  43 

 5   04.8  64  01  03.8  94  51  54.7  72 

       2  stcudorp ytilauq-hgih rof noitatuper sti fo duorp saw ynapmoc retnirp resaL deepsotnirP ehT 
and services. Because of this it was especially concerned with the problems that it was hav-
ing with its customers returning defective toner cartridges. About 2,000 of these were being 
returned every month. Its European service team suspected that not all the returns were actu-
ally the result of a faulty product, which is why the team decided to investigate the problem. 
Three major problems were identified. First, some users were not as familiar as they should 
have been with the correct method of loading the cartridge into the printer, or in being able 
to solve their own minor printing problems. Second, some of the dealers were also unaware 
of how to sort out minor problems. Third, there was clearly some abuse of Printospeed’s 
‘no-questions-asked’ returns policy. Empty toner cartridges were being sent to unauthorized 
refilling companies who would sell the refilled cartridges at reduced prices. Some cartridges 
were being refilled up to five times and were understandably wearing out. Furthermore, the 
toner in the refilled cartridges was often not up to Printospeed’s high quality standards. 
   (a)  yna dna ,denoitnem sesuac elbissop eht htob sedulcni taht margaid tceffe–esuac a warD   

  .gnitagitsevni htrow kniht uoy taht sesuac elbissop rehto
  (b)  ycilop snruter ’deksa-snoitseuq-on‘ eht fo esuba degella eht fo noinipo ruoy si tahW   

     ?deepsotnirP yb detpoda

       3 -nevnocni fo eerged emos uoy desuac taht eruliaf ecivres ro tcudorp tsal eht ot kcab knihT 
ience. Draw a cause–effect diagram that identifies all the main causes of why the failure could 
have occurred. Try to identify the frequency with which such causes happen. This could be 
done by talking with the staff of the operation that provided the service. Draw a Pareto dia-
gram that indicates the relative frequency of each cause of failure. Suggest ways in which the 

   .eruliaf fo secnahc eht ecuder dluoc noitarepo
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xviii

  Analyse operations in action 
 The  Operations in practice  and  Case study  features in each chapter illustrate and encourage you to analyse 
operations management in action. You can see and hear more about how theory is applied in practice in the 
video clips in the  Multimedia library  in MyOMLab at   www.myomlab.com .    

126 PART TWO DESIGN

 OPERATIONS 
IN PRACTICE 

 a rehtegot tup relgnapS yarruM dellac rotinaj a 7091 nI 
pillowcase, a fan, an old biscuit tin, and a broom han-
dle. It was a great innovation – the world’s first vacuum 
cleaner – but not one that he ever capitalized on. One 
year later he had sold his patented idea to William 
Hoover whose company went on to dominate the vac-
uum cleaner market for decades, especially in its United 
States homeland. Yet between 2002 and 2005 Hoover’s 
market share dropped from 36 per cent to 13.5 per cent. 
Why? Because a futuristic-looking and comparatively 
expensive rival product, the Dyson vacuum cleaner, had 
jumped from nothing to over 20 per cent of the mar-
ket. In fact, the Dyson product dates back to 1978 when 
James (now Sir James) Dyson noticed how the air filter 
in the spray-finishing room of a company where he had 
been working was constantly clogging with power parti-
cles ( just like a vacuum cleaner bag clogs with dust). So 
he designed and built an industrial cyclone tower, which 
removed the powder particles by exerting centrifugal 

‘  ,saw mih gniugirtni noitseuq ehT .secrof Could the same 
principle work in a domestic vacuum cleaner?   ’

  evif dna sraey eviF thousand  eh retal sepytotorp  
had a working design, since praised for its ‘uniqueness 
and functionality’. However, existing vacuum cleaner 
manufacturers were not as impressed – two rejected 
the design outright. So Dyson started making his new 
design himself. Within a few years Dyson cleaners were, 
in the UK, outselling the rivals who had once rejected 
them. The aesthetics and functionality of the design help 
to keep sales growing in spite of a higher retail price. To 

‘  ngised doog ,nosyD is about looking at everyday things 
with new eyes and working out how they can be made bet-
ter. It’s about challenging existing technology.   ’

 eno ygolonhcet eht koot neht sreenigne nosyD ehT 
stage further and developed core separator technology 
to capture even more microscopic dirt. Dirt now goes 
through three stages of separation. Firstly, dirt is drawn into 
a powerful outer cyclone. Centrifugal forces fling larger 
debris such as pet hair and dust particles into the clear bin 
at 500Gs (the maximum G-force the human body can take 
is 8Gs). Second, a further cyclonic stage, the core separa-
tor, removes dust particles as small as 0.5 microns from the 
airflow; particles so small you could fit 200 of them on this 
full stop. Finally, a cluster of smaller, even faster cyclones 
generate centrifugal forces of up to 150,000G – extracting 
particles as small as mould and bacteria. 

 eht emac 6002 nI .dewollof snoitavonni rehtO 
Dyson Airblade TM  naht rehtaR .reyrd dnah cirtcele na , 
using a broad, relatively unfocused hot air jet, the 
Dyson engineers decided to use a ‘blade’ of cool air 
that emerges from the dryer at around four hundred 
miles per hour (643 km/hr). The advantage of this 

innovation is that it dries hands quicker (around 10 
seconds) and uses less electricity than conventional 
hand dryers. Then came the Dyson Air Multiplier™. 
These are fans and fan heaters that work very differ-
ently to conventional fans and electric heaters. They 
don’t have fast-spinning blades that chop the air and 
cause uncomfortable buffeting. Instead, they use Air 
Multiplier™ technology to draw in air and amplify it 
up to 18 times, producing an uninterrupted stream of 
smooth air. Sir James, who remains chief engineer and 
sole shareholder in Dyson, is enthusiastic about the Air 
Multiplier™. ‘ This   ]sretaeh cirtcele[  business is at least as 
large as the vacuum cleaner sector and I hope we will 
do as well in this as we have done in floor cleaners’,  eh  
said. ‘ One of the benefits of the new device is that it will 
heat all the air in the room to reduce the effect of hot 
and cold spots. Sensors measure the temperature of the 
surrounding air so that once the desired temperature is 
reached, the system cuts out, making the product much 
more efficient and useful than comparable heaters.  eH  ’
said the new heater was part of the company’s effort to 
turn itself into a ‘ broad-line technology company  rehtar  ’

‘  .rekam ecnailppa na ylno sa nees gnieb naht I would 
not limit the company to particular areas of technology 
or markets. We are developing a range of technologies 
to improve both industrial and consumer products so 
that the people using them get a better experience than 
with the comparable items that currently exist.’  

     nosyD morf ngised evitavonnI 1      
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  CASE STUDY  Rochem Ltd 

‘  .repmet sih gnisol saw sedohR rD  It should be 
a simple enough decision. There are only two 
alternatives. You are only being asked to choose 
a machine!   ’

 dekool eettimmoC tnemeganaM ehT 
abashed. Rochem Ltd was one of the largest 
independent companies supplying the food-
processing industry. Its initial success had come 
with a food preservative used mainly for meat-
based products and marketed under the name 
of ‘Lerentyl’. Other products were subsequently 
developed in the food colouring and food 
container coating fields, so that now Lerentyl 
accounted for only 25 per cent of total company 
sales, which were now slightly over £10 million. 

  The decision 
 detaler ysrevortnoc hcus saw ereht hcihw revo melborp ehT 

to the replacement of one of the process units used to 
manufacture Lerentyl. Only two such units were used; 
both were ‘Chemling’ machines. It was the older of the two 
Chemling units which was giving trouble. High breakdown 
figures, with erratic quality levels, meant that output-level 
requirements were only just being reached. The problem 
was: should the company replace the ageing Chemling with 
a new Chemling, or should it buy the only other plant on 
the market capable of the required process, the ‘AFU’ unit? 
The Chief Chemist’s staff had drawn up a comparison of the 

 .   5.8   elbaT  ni nwohs ,stinu owt
 ylwen eht saw melborp eht gniredisnoc ydob ehT 

formed Management Committee. The committee consisted 

      

of the four senior managers in the firm: the Chief Chemist 
and the Marketing Manager, who had been with the firm 
since its beginning, together with the Production Manager 
and the Accountant, both of whom had joined the com-
pany only six months before. 

 noitamrofni eht fo noisrev desnednoc a si swollof tahW  
presented by each manager to the committee, together 

  .noisiced eht ot sedutitta rieht htiw

  The Marketing Manager 
 dehcaer dah evitavreserp fo epyt siht rof tekram tnerruc ehT 

a size of some £5 million, of which Rochem Ltd supplied 
approximately 48 per cent. There had, of late, been signifi-
cant changes in the market – in particular, many of the users 

 Table 8.5  senihcam evitanretla owt eht fo nosirapmoc A  

CHAPTER 8 PROCESS TECHNOLOGY 247

   GNILMEHC  UFA 

  Capital cost   000,095£  000,088£ 

  Processing costs   htnom/000,51£ :dexiF  htnom/000,04£ :dexiF 

   gk/057£ :elbairaV  gk/006£ :elbairaV 

  Design    capacity   htnom/gk 501  htnom/gk 041 

   89 ; 0.7% purity  5.99 ; 0.2% purity 

  Quality   gnitset launaM  gnitset citamotuA 

  Maintenance   gnicivres sdeen tub etauqedA  doog ylbaborp – nwonk toN 

  After-sales services   doog yreV  doog eb ot ylekilnu – nwonk toN 

  Delivery   shtnom eerhT  etaidemmI 
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xix

  Take a different view 
  Critical commentaries , together with  Selected further reading  and  Useful websites  at the end of each 
chapter, show a diversity of viewpoint and encourage you to think critically about operations management. 
You can link to the  Useful websites  in the  Multimedia library  of MyOMLab at   www.myomlab.com .     

332 PART THREE DELIVER – PLANNING AND CONTROLLING OPERATIONS

-liava ni noitcuder eht fo emoS .retpahc suoiverp eht ni    4.01   erugiF  ni desu erew sa emit ’tsol‘
able capacity of a piece of equipment (or any process) is caused by time losses such as set-up 
and changeover losses (when the equipment or process is being prepared for its next activity), 
and breakdown failures when the machine is being repaired. Some capacity is lost through 
speed losses such as when equipment is idling (for example, when it is temporarily waiting for 
work from another process) and when equipment is being run below its optimum work rate. 
Finally, not everything processed by a piece of equipment will be error free. So some capacity 
is lost through quality losses. 

 :   4.11   erugiF  ni noitaton eht gnikaT 

   OEE = a * p * q   

    yratnemmoc lacitirC

 si yticapac woh ni noitazidradnats elttil ylgnisirprus si ereht ,cipot tnatropmi na hcus roF 
measured. Not only is a reasonably accurate measure of capacity needed for operations 
planning and control, it is also needed to decide whether it is worth investing in extra 
physical capacity such as machines. Yet not all practitioners would agree with the 
way in which design and effective capacity have been defi ned or measured in the 
previous worked example. For example, some would argue that the fi rst fi ve categories 
do  not  .’secnerrucco dennalp ,elbadiovanu ylbanosaer fo ecneuqesnoc a‘ sa rucco  
Product changeover set-ups can be reduced, allocating work in a different manner 
between processes could reduce the amount of time when no work is scheduled, even 
re-examining preventative maintenance schedules could lead to a reduction in lost 
time. One school of thought is that whatever capacity effi ciency measures are used, 
they should be useful as diagnostic measures which can highlight the root causes of 
ineffi cient use of capacity. The idea of overall equipment effectiveness (OEE) described 
next is often put forward as a useful way of measuring capacity effi ciencies. 

 

 

 

 Figure 11.4         ssenevitceffe tnempiuqe gnitarepO   
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SELECTED FURTHER READING

Brandimarte, P. and Villa, A. (1999) Modelling Manufacturing Systems: From Aggregate Planning 
to Real Time Control, Springer, New York. Very academic, although it does contain some interest-
ing pieces if you need to get ‘under the skin’ of the subject.

Hopp, W.J. and Spearman, M.L. (2000) Factory Physics, 2nd edn, McGraw-Hill, New York.  
Very mathematical indeed, but includes some interesting maths on queuing theory.

Olhager, J., Rudberg, M. and Wikner, J. (2001) Long-term capacity management: linking the per-
spectives from manufacturing strategy and sales and operations planning, International Journal 
of Production Economics, vol. 69, issue 2, 215–225. Academic article, but interesting.

Vollmann, T., Berry, W., Whybark, D.C. and Jacobs, F.R. (2004) Manufacturing Planning and 
Control Systems for Supply Chain Management: The Definitive Guide for Professionals, McGraw-
Hill Higher Education, New York. The latest version of the ‘bible’ of manufacturing planning and 
control. It’s exhaustive in its coverage of all aspects of planning and control, including aggregate 
planning.

USEFUL WEBSITES

www.bis.gov.uk/policies/employment-matters/strategies Website of the Employment Relations 
Directorate who have developed a framework for employers and employees which promotes a 
skilled and flexible labour market founded on principles of partnership.

www.worksmart.org.uk/index.php This site is from the Trades Union Congress. Its aim is ‘to help 
today’s working people get the best out of the world of work’.

www.dol.gov/index.htm US Department of Labor’s site with information regarding using part-
time employees.

www.downtimecentral.com Lots of information on operational equipment efficiency (OEE).

www.myomlab.com Test which sections you have mastered and which you need to review, with 
questions, a personalized study plan, video clips, guided solutions, and cases.

www.opsman.org Useful materials.

http://operationsroom.wordpress.com Stanford University’s take on topical operations stories.

www.iomnet.org The Institute of Operations Management site. One of the main professional bod-
ies for the subject.

www.poms.org A US academic society for production and operations management. Academic, 
but some useful material, including a link to an encyclopedia of operations management terms.
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xx

  Preface 

  Introduction 
 Operations management is  important . It is concerned 
with creating the services and products upon which we 
all depend. And all organizations produce some mixture 
of services and products, whether that organization is 
large or small, manufacturing or service, for profit or not 
for profit, public or private. Thankfully, most companies 
have now come to understand the importance of opera-
tions. This is because they have realized that effective 
operations management gives the potential to improve 
both efficiency and customer service simultaneously. But 
more than this, operations management is  everywhere , 
it is not confined to the operations function. All manag-
ers, whether they are called Operations or Marketing or 
Human Resources or Finance, or whatever, manage pro-
cesses and serve customers (internal or external). This 
makes at least part of their activities ‘operations’. 

 Operations management is also  exciting . It is at the 
 centre of so many of the changes affecting the business 
world – changes in customer preference, changes in supply 
networks brought about by internet-based technologies, 
changes in what we want to do at work, how we want to 
work, where we want to work, and so on. There has rarely 
been a time when operations management was more topi-
cal or more at the heart of business and cultural shifts. 

 Operations management is also  challenging . Pro-
moting the creativity which will allow organizations 
to respond to so many changes is becoming the prime 
task of operations managers. It is they who must find 
the solutions to technological and environmental chal-
lenges, the  pressures to be socially responsible, the 
increasing globalization of markets and the difficult-
to-define areas of knowledge management.  

  The aim of this book 
 This book provides a clear, authoritative, well-structured 
and interesting treatment of operations management as 
it applies to a variety of businesses and organizations. 
The text provides both a logical path through the activi-
ties of operations management and an understanding of 
their strategic context. 

 More specifically, this text is: 

   ●    Strategic  in its perspective. It is unambiguous in 
treating the operations function as being central to 
competitiveness.  

  ●    Conceptual  in the way it explains the reasons why 
operations managers need to take decisions.  

  ●    Comprehensive  in its coverage of the significant 
ideas and issues which are relevant to most types of 
operation.  

  ●    Practical  in that the issues and challenges of making 
operations management decisions  in practice  are dis-
cussed. The ‘Operations in practice’ feature, which 
starts every chapter, the short cases that appear 
through the chapters and the case studies at the end 
of each chapter all explore the approaches taken by 
operations managers in practice.  

  ●    International  in the examples which are used. There 
are over 120 descriptions of operations practice from 
all over the world.  

  ●    Balanced  in its treatment. This means we reflect the 
balance of economic activity between service and 
manufacturing operations. Around seventy-five per 
cent of examples are from service organizations and 
twenty-five per cent from manufacturing.    

  Who should use this book? 
 Anyone who is interested in how services and products 
are created. 

   ●    Undergraduates  on business studies, technical or 
joint degrees should find it sufficiently structured to 
provide an understandable route through the subject 
(no prior knowledge of the area is assumed).  

  ●    MBA students  should find that its practical discus-
sions of operations management activities enhance 
their own experience.  

  ●    Postgraduate students  on other specialist masters 
degrees should find that it provides them with a 
well-grounded and, at times, critical approach to the 
subject.    
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xxi

Distinctive features

Clear structure
The structure of the book uses a model of opera-
tions management which distinguishes between direct, 
design, deliver and develop.

Illustrations-based
Operations management is a practical subject and can-
not be taught satisfactorily in a purely theoretical 
manner. Because of this, we have used examples and 
‘boxed’ short cases which explain issues faced by real 
operations.

Worked examples
Operations management is a subject that blends quali-
tative and quantitative perspectives; ‘worked examples’ 
are used to demonstrate how both types of technique 
can be used.

Critical commentaries
Not everyone agrees about what is the best approach 
to the various topics and issues with operations man-
agement. This is why we have included ‘critical com-
mentaries’ that pose alternative views to the one being 
expressed in the main flow of the text.

Summary answers to key questions
Each chapter is summarized in the form of a list of bullet 
points. These extract the essential points which answer 
the key questions posed at the beginning of each chapter.

Case studies
Every chapter includes a case study suitable for class 
discussion. The cases are usually short enough to serve 
as illustrations, but have sufficient content also to serve 
as the basis of case sessions.

Problems and applications
Every chapter includes a set of problem-type exercises. 
These can be used to check out your understanding of 
the concepts illustrated in the worked examples. There 
are also activities that support the learning objectives of 
the chapter that can be done individually or in groups.

Selected further reading
Every chapter ends with a short list of further reading 
which takes the topics covered in the chapter further, or 
treats some important related issues. The nature of each 
further reading is also explained.

Useful websites
A short list of web addresses is included in each chapter 
for those who wish to take their studies further.
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 Teaching and learning resources for the 7th edition 

  To the Instructor . . .  

  New for the seventh edition 
 Our users have been, as usual, very generous in answer-
ing our questions as to how we can improve the book. 
Our research for the 7th edition resulted in maintaining 
the successful structure of previous editions and incor-
porating the following key changes: 

   ●   The topic of Corporate Social Responsibility (CSR) 
has been emphasized further, both in the final 
chapter and throughout the book.  

  ●   We have further strengthened the emphasis on the 
idea that ‘operations management’ is relevant to 
every functional area of the organization.  

  ●   The ‘Operations in Practice’ that are used to introduce 
the topic at the beginning of each chapter and the 
‘Short case’ sections have been substantially refreshed.  

  ●   New ideas in operations management have been 
included in order to keep the text up to date with 

the latest trends while retaining its emphasis on the 
foundations of the subject.  

  ●   Several of the cases at the end of the chapter are new 
(but the old ones are still available on the website), and 
provide an up-to-date selection of operations issues.  

  ●   The book has been visually redesigned to aid learning.    

  Instructor’s resources 
 A completely new instructor’s manual is available to lec-
turers adopting this textbook, together with PowerPoint 
presentations for each chapter and a Testbank of assess-
ment questions. Visit   www.pearsoned.co.uk/slack   to 
access these. 

 Most importantly, a new set of online resources to enable 
students to check their understanding, practise key tech-
niques and improve their problem-solving skills now accom-
panies the book. Please see below for details of MyOMLab. 

   The key to greater understanding and better grades in 
Operations Management!  

  MyOMLab for instructors  

 MyOMLab is designed to save you time in preparing and delivering assignments and assessments for your 
course, and to enable your students to study independently and at their own pace. Using MyOMLab, you 
can take advantage of: 

   ●   A wide range of engaging resources, including PowerPoint slides and video.  

  ●   Hundreds of self-assessment questions, including algorithmically-generated quantitative values which 
generate a different problem every time.  

  ●   A Homework feature, allowing you to assign work for your students to prepare for your next class or 
seminar.  

  ●   A Gradebook which tracks students’ performance on sample tests as well as assessments of your own 
design.   

 If you’d like to learn more or fi nd out how MyOMLab could help you, please contact your local Pearson 
representative at   www.pearsoned.co.uk/replocator   or visit   www.myomlab.com .    
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xxiii

 Making the most of this book 

  To the Student . . . 

 All academic textbooks in business management are, to 
some extent, simplifications of the messy reality which 
is actual organizational life. Any book has to separate 
topics, in order to study them, which in reality are 
closely related. For example, technology choice impacts 
on job design which in turn impacts on quality control; 
yet we have treated these topics individually. The first 
hint therefore in using this book effectively is to look out 
for all the links between the individual topics. Similarly 
with the sequence of topics, although the chapters fol-
low a logical structure, they need not be studied in this 
order. Every chapter is, more or less, self-contained. 
Therefore, study the chapters in whatever sequence is 
appropriate to your course or your individual interests. 
But because each part has an introductory chapter, 
those students who wish to start with a brief ‘overview’ 
of the subject may wish first to study Chapters 1, 4, 10 
and 18 and the chapter summaries of selected chapters. 
The same applies to revision – study the introductory 
chapters and summary answers to key questions. 

 The book makes full use of the many practical exam-
ples and illustrations which can be found in all opera-
tions. Many of these were provided by our contacts in 
companies, but many also come from journals, maga-
zines and newspapers. So if you want to understand the 
importance of operations management in everyday busi-
ness life, look for examples and illustrations of  operations 

management decisions and activities in newspapers and 
magazines. There are also examples which you can 
observe every day. Whenever you use a shop, eat a meal 
in a restaurant, borrow a book from the library or ride on 
public transport, consider the operations management 
issues of all the operations for which you are a customer. 

 The case exercises and study activities are there to 
provide an opportunity for you to think further about 
the ideas discussed in the chapters. Study activities can 
be used to test out your understanding of the specific 
points and issues discussed in the chapter and discuss 
them as a group, if you choose. If you cannot answer 
these you should revisit the relevant parts of the chap-
ter. The case exercises at the end of each chapter will 
require some more thought. Use the questions at the 
end of each case exercise to guide you through the logic 
of analysing the issue treated in the case. When you 
have done this individually, try to discuss your analy-
sis with other course members. Most important of all, 
every time you analyse one of the case exercises (or any 
other case or example in operations management), start 
off your analysis with the two fundamental questions: 

   ●   How is this organization trying to compete (or satisfy 
its strategic objectives if a not-for-profit organization)?  

  ●   What can the operation do to help the organization 
compete more effectively?   

   The key to greater understanding and better grades in 
Operations Management!  

  MyOMLab for students  

 MyOMLab has been developed to help students make the most of their studies in operations management. 
Visit MyOMLab at   www.myomlab.com   to fi nd valuable teaching and learning material including: 

   ●   Self-assessment questions and a personalized Study Plan to diagnose areas of strength and weakness, 
direct students’ learning, and improve results.  

  ●   Unlimited practice on quantitative techniques and solving problems.  

  ●   Flashcards to aid exam revision.  

  ●   Video clips and short cases to illustrate operations management in action.  

  ●   Questions that are mapped to learning objectives (rather than just to chapters).    
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xxiv

  Ten steps to getting a better grade 
in operations management 

 We could say that the best rule for getting a better grade 
is to be good. We mean really, really good! But, there are 
plenty of us who, while fairly good, don’t get as good 
a grade as we really deserve. So, if you are studying 
operations management, and you want a really good 
grade, try following these simple steps: 

  Step 1 Practise, practise, practise.  Use the Key ques-
tions and the Problems and applications to check your 
understanding. Use the Study plan feature in MyOMLab 
and practise to master the topics which you find difficult. 

  Step 2  Remember a few  key models , and apply them 
wherever you can. Use the diagrams and models to 
describe some of the examples that are contained 
within the chapter. You can also use the revision pod 
casts on MyOMLab. 

  Step 3  Remember to use both  quantitative and quali-
tative analysis.  You’ll get more credit for appropri-
ately mixing your methods: use a quantitative model 
to answer a quantitative question and vice versa, but 
qualify this with a few well-chosen sentences. Both the 
chapters of the book, and the exercises on MyOMLab, 
incorporate qualitative and quantitative material. 

  Step 4  There’s always a   strategic    objective  behind any 
operational issue. Ask yourself, ‘Would a similar opera-
tion with a different strategy do things differently?’ 
Look at the Short cases, Case studies, and Operations in 
practice pieces in the book. 

  Step 5 Research  widely around the topic. Use websites 
that you trust – we’ve listed some good websites at the 
end of each chapter and on MyOMLab. You’ll get more 
credit for using references that come from genuine aca-
demic sources. 

  Step 6  Use  your own experience.  Every day, you’re 
experiencing an opportunity to apply the principles of 
operations management. Why is the queue at the airport 
check-in desk so long? What goes on behind the ‘hole in 
the wall’ of your bank’s ATM machines? Use the videos 
on MyOMLab to look further at operations in practice. 

  Step 7 Always answer the question.  Think ‘What is really 
being asked here? What topic or topics does this question 
cover?’ Find the relevant chapter or chapters, and search 
the Key questions at the beginning of each chapter and 
the Summary at the end of each chapter to get you 
started. 

  Step 8  Take account of the three tiers of accumulating 
marks for your answers. 

   (a)   First, demonstrate your knowledge and under-
standing. Make full use of the text and MyOMLab 
to find out where you need to improve.  

  (b)   Second, show that you know how to illustrate and 
apply the topic. The Short cases, Case studies and 
‘Operations in practice’ sections, combined with 
those on MyOMLab, give you hundreds of different 
examples.  

  (c)   Third, show that you can discuss and analyse 
the issues critically. Use the Critical commentaries 
within the text to understand some of the alterna-
tive viewpoints.   

 Generally, if you can do (a) you will pass; if you can 
do (a) and (b) you will pass well, and if you can do all 
three, you will pass with flying colours! 

  Step 9  Remember not only  what  the issue is about, but 
also  understand why!  Read the text and apply your 
knowledge on MyOMLab until you really understand 
why the concepts and techniques of operations man-
agement are important, and what they contribute to an 
organization’s success. Your new-found knowledge will 
stick in your memory, allow you to develop ideas, and 
enable you to get better grades. 

  Step 10 Start now!  Don’t wait until two weeks before 
an assignment is due. Log on (  www.myomlab.com  ), 
read on, and GOOD LUCK! 

  Nigel Slack  
  Alistair Brandon-Jones  

  Robert Johnston   
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