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                     Personal foreword



                                I am honoured to be asked to write a personal foreword to the latest edition of Logistics Management and Strategy. Alan, my husband until his death in October 2012, was justifiably proud of this book; it epitomises his approach to teaching and training, delivering applied theory and research to satisfy rigorous academic enquiry, in a format attractive and useful to busy practitioners and new recruits to the industry. He would be delighted to see his work reach a seventh edition; he relished the challenge of developing a popular and trusted resource, ever seeking to progress in the light of latest thinking and innovation.


Alan’s good friends and close academic colleagues Heather, Remko and Jim bring their expertise and passion into the authorship of this book, building on the foundation of Alan’s achievement and taking his work into the future. I salute all three, and wish them, this book and all its readers every success.


Catherine Maryon,


October 2024







            
                     Professional foreword



                                I am delighted to introduce Logistics Management and Strategy, now in its seventh edition, a further aid in our ability to drive our understanding of such a critical part of the business environment. In my 45 years of operational experience in global supply chains, within Bausch & Lomb, Johnson Matthey and, most recently, as an independent consultant in supply chain management, logistics remains a key area of management attention, given its central role in customer service and the opportunities it provides for cost control, two fundamental essentials for any global business today.


Whilst I was at Bausch & Lomb, the focus was committed to producing state-of-the-art optical products, from contact lenses to cataract surgery and the fast-growing optical pharmaceutical markets. These complex supply chains cover five continents and serve varying types of customers including hospitals, opticians and multiple retailers. They involved stock-keeping units (SKUs) requiring temperature control, serial traceability and sterility, and made for a diverse and challenging set of logistics demands.


When you then add these challenges to a range of over 100,000 SKUs – with some products being offered in over 7,000 different refractive powers/pack sizes – then you can understand why utilising the very latest approaches to logistics management and strategy is absolutely crucial.


During my 23 years at Bausch & Lomb we invested heavily in automated warehouses, such as at our site in Amsterdam, recognised as one of the ‘top 10’ logistics facilities in the Netherlands. We also developed our utilisation of agile logistics. This was addressed by reducing the number of base products produced in our 17 factories, whilst increasing customer responsiveness through postponement of labelling, bundling, promotional artwork and language compliance. In this regard, being a member of the Agile Supply Chain Research Club at Cranfield University, originally working with Alan and more recently with Heather, has been a rewarding and beneficial experience. I note that some of our experience has been invested in Chapter 7.


My next career move was to work for three years at Johnson Matthey, an FTSE100 company in the automotive sector. Here again the logistics and supply chain management went hand in hand with a global environment, and featured a strong emphasis on a customer-focused supply chain, aggressive cost controls and the use of tools such as sales and operations planning (S&OP), risk analysis and an end-to-end supply chain view from raw materials supply to final customer delivery.


More recently, I have worked for multiple global organisations in supply chain consultancy, and many of the key areas in this publication have been the focus of the needs of those customers time and time again, proving its relevance and timeliness. Indeed, in my career I have found that across multiple industry sectors – pharmaceuticals, healthcare, FMCG and automotive – the fundamentals of supply chain and logistics management are consistent, and therefore the value of this publication is accordingly high across all sectors of industry and commerce.


                                With the addition of many important supply chain aspects in this latest edition, it is with texts such as Logistics Management and Strategy in your armoury that you can continue to drive further improvements in your supply chain. The great aspect of this text is its readability; it does not seek to lecture the reader, but imparts its wisdom in a straightforward and practical manner. Fundamentally, I believe that is the essence of the science of logistics. Every element of our complex logistical environment is captured in this book with new sections including integrated supply chain strategy; supply chain risk assessment and mitigation, (with the recent issues impacting shipping through the Suez canal as a great example of such supply chain risks); global perspectives and coverage; the use of big data including the potential applications of AI; approaches to automation, and of course the impact of environmental considerations to our supply chains – all adding to the rich content.


In introducing this collaboration between Alan, Remko, Heather and James, my parentage springs to mind. This was another Anglo-Dutch partnership, albeit with different outcomes! I have spent the last 45 years in logistics, working in British, American and Dutch environments. The last 30 of these have been in a global role.


It was a personal tragedy when I learned of Alan’s illness and eventual passing. As mentioned elsewhere, he was a fantastic contributor to the Agile Supply Chain Research Club and an inspiration to all of us who worked with him. I was fortunate to work with Alan for many years and it was a terrible loss to the world of supply chain when he sadly passed away, but this book is part of a tremendous legacy which he left to us all.


The output of the collaboration between Alan, Remko, Heather and now James rings true in so many areas and offers methods and approaches that will continue to drive our improvements in the coming years.


Paul Mayhew MSc, FCILT


Global Supply Chain Consultant







            
                     Preface



                                                        Logistics has been emerging from Peter Drucker’s shadowy description as ‘the economy’s last dark continent’ for some years. From its largely military origins, logistics has accelerated into becoming one of the key business issues of the day, presenting formidable challenges for managers and occupying some of the best minds. Its relatively slow route to this exalted position can be attributed to two causes. First, logistics is a cross-functional subject. In the past, it has, rightly, drawn on contributions from marketing, finance, operations and corporate strategy. Within the organisation, a more appropriate description would be a business process, cutting across functional boundaries yet with a contribution from each. Second, logistics extends beyond the boundaries of the organisation into the supply chain. Here, it engages with the complexities of synchronising the movement of materials and information between many businesses. The systems nature of logistics has proved a particularly difficult lesson to learn, and individual organisations still often think that they can optimise profit conditions for themselves by exploiting their partners in the supply chain. Often, they can – in the short term. But winners in one area are matched by losers in another, and the losers are unable to invest or develop the capabilities needed to keep the chain healthy in the long term. Thus, the supply chain as whole loses its competitiveness from this short-term exploitative approach. The emergence of logistics has, therefore, been dependent on the development of a cross-functional model of the organisation, and on an understanding of the need to integrate business processes across the supply network.


Whilst its maturity as a discipline in its own right is still not complete, we believe that it is important to further develop logistics management and strategy. Tools and concepts to enable integration of the supply chain are starting to work well. Competitive advantage in tomorrow’s world will come from responding to end-customers better than competition and, to this end, understanding how to exploit the latest advances in technology that are developing at an increasing rate. Logistics and supply chain management play a vital role in this response, and it is this role that we seek to describe in this book.


The globalisation of logistics assumes that quality can be duplicated anywhere, that risks are relatively small, and that sustainability does not really matter. The reality is that twenty-first-century supply chains are developing very different profiles from those developed by the mindsets of 20 or 30 years ago. Risk is growing in its importance. Plans will need to be in place to prevent or mitigate the impact of financial, operational, natural and political uncertainty. It is both environmentally and economically right to focus on sustainability. Logistics stands at the heart of this debate.


This text has a clear European foundation and an international appeal. In line with the globalisation of logistics, we have included cases from other parts of the world than Europe – diverse though European logistics solutions are – including South Africa, the United States, Japan, China and Australia.


Accordingly, we start in Part One with the strategic role of logistics in the supply chain. We continue by developing the marketing perspective by explaining our view of ‘putting the end-customer first’. Part One finishes by exploring the concept of value and logistics costs. In Part Two, we review leveraging logistics operations in terms of their global dimensions, and of the lead-time frontier. Part Two continues by examining the challenges of coordinating manufacturing and retail processes, and the impact on logistics of just-in-time and the agile supply chain. Part Three reviews working together, first in terms of integrating the supply chain and second in terms of sourcing and supply management. Our book ends with Part Four, in which we outline the logistics future challenge.


This text is intended for MSc students on logistics courses, and as an accompanying text for open learning courses such as global MSc degrees and virtual universities. It will also be attractive as a management textbook and as recommended reading on MBA options in logistics and supply chain management.


                                Changes made for past editions


In the second edition, we listened carefully to students and to reviewers alike and set out to build on the foundation of our initial offering. We updated much of the material whilst keeping the clear structure and presentation of the first edition. There were lots of new cases and we updated others. We attempted to touch on many of the exciting developments in this rapidly expanding body of knowledge, such as governance councils, the prospects for a radio frequency identification device (RFID) and the future of exchanges.


The third edition retained the clarity and up-to-date content that had become hallmarks of the previous editions. It continued to provide further new and updated cases to illustrate developments in the subject. Chapters 6, 7 and 10 were largely reconstructed, but we also made many improvements to other chapters resulting from our research and work with industrial partners.


The fourth edition built on the foundations we had developed so far, whilst continuing to update the content and keep it abreast of the rapidly developing logistics body of knowledge. Many of the cases were updated too and new ones introduced. Chapters 6 and 7 were again largely reconstructed, and we refocused Chapter 9 around sourcing and supply management. We continued to develop the theme of sustainable logistics, which we classify as a competitive priority right from the start.


We worked with Alan on the fifth edition before his death, after which we continued without his direct intervention, but very much within his guidance. That edition carried forward the healthy tradition established for this book by further developing areas on the basis of the latest research and providing cases to illustrate practice. In response to reviewers we further developed the alignment between marketing and supply chain, culminating in a new expanded section on segmented supply chain strategy in Chapter 2. We also took the opportunity to reconstruct and expand Chapter 3 on value and logistics costs, equipping the reader with the latest thinking on improving liquidity through supply chain management and approaches to making capital investment decisions. Risk readiness in Chapter 4 was also updated in the light of food scares such as the horsemeat scandal. Related to this, a new section was also added to Chapter 4 to address the global governance of supply chains.


Agility is not new but the concept has developed across organisational and relational practices. Chapter 7 was therefore reconstructed and expanded to reflect the body of knowledge now available on supply chains able to respond to unpredictable demand. Chapter 10 was revised to reflect the changing future and revisited corporate social responsibility from the perspective of supply chain trade-offs. Humanitarian logistics was also a new section, created in response to the growing number of humanitarian crises – both political and natural – and the need for existing supply chain strategies to be applied to save lives. As with all previous editions, many of the cases were updated and new ones introduced. In response to reviewers, we introduced more global cases, such as the Li & Fung case and also food supply chain cases.


For the sixth edition we were fortunate to welcome Professor James Aitken as a third active author. He brings with him a wealth of experience both in industry and academia and has greatly contributed to this edition. We felt it important to ensure that technological advances under the banner of Industry 4.0 were covered, so you will find such additions as big data and the Internet of Things covered in Chapters 2 and 10; the use of industrial robots and augmented reality in Chapter 5; 3D printing, adaptable distribution networks and drones in Chapter 7; an updated review of the use of radio frequency identification devices (RFID) and an entirely new section on blockchain in Chapter 8.


In response to reviewers’ comments we have improved and expanded the explanations of the balanced scorecard and the SCOR model in Chapter 3; covered in depth the changing role of logistics service providers, expanded risk management and added a section on tax efficient supply chains in Chapter 4; created a new section on the transaction cost economics (TCE) perspective of relationships in Chapter 8; and expanded the existing section on corporate social responsibility (CSR) in Chapter 10.


We also took the opportunity to improve Chapter 5 to focus more clearly on the various speed trade-offs and how they can be overcome, such as cost versus speed and variety versus speed. We also raise an interesting debate about managing time in a high process variety environment by being mindful of how that time is used. Finally, the section on strategies and practices for the situation where total logistics time (cycle time) is greater than the time the customer is willing to wait has been expanded. Chapter 6 also underwent significant improvement, including a new section on sales and operations planning, incorporating a new case study with a basic simulation tool, and an improved section on efficient consumer response (ECR). Finally Chapter 8 has been expanded to reflect its increasing importance; we have further developed the sections on external integration between companies and electronic integration.


                                Changes made for the seventh edition


The seventh edition was needed to respond to three areas that are a particular challenge for supply chain management and undergoing rapid development: supply chain risk and resilience; social and environmental sustainability; and the role of technology within the supply chain. So, what have we done to address this?


Over the last few decades supply chains have been extended globally through outsourcing and offshoring and simultaneously leaned out reducing the buffers, such as inventory and capacity, available to respond to supply or demand disruptions. This has left supply chains exposed and vulnerable to risk events, and we have seen many of these over the last few years; to name a few examples, Brexit, US-China trade war, COVID-19, Ukraine-Russian war and Israel-Palestinian war. These have disrupted supply and demand with COVID-19 testing supply chains to breaking point generating global supply and demand shocks simultaneously. To provide relevant knowledge and practices to combat these challenges, we have developed an entirely new Chapter 4 devoted to supply chain risk and resilience, drawing on the latest research, more established enduring knowledge and providing six new case studies. This chapter categorises and explains the many supply chain risks in a newly developed framework. It also describes how international supply chains can be redesigned, at a more structural level, to mitigate risk. The supply chain risk management process is broken down into four clear stages, each of which is explained in depth, including supply chain mapping, risk identification, risk evaluation and risk mitigation. Finally, supply chain resilience is explained in terms of its chronological phases and the required capabilities in response to risk events.


Supply chain sustainability has been of growing importance over the last few years, often topping company’s agendas. Environmentally, it is now commonplace for companies to have a next zero carbon emission target, typically 2050, in line with the Paris Agreement. Societally, companies are keen to avoid negative societal impacts in their supply chains, such as modern slavery, forced and/or child labour and dangerous working conditions, and subsequently are signing up to, and aiming to comply with, industry codes of conduct. To address sustainability challenges, we have added new sections in Chapter 1. The first (Section 1.3.3) focuses on the triple bottom line including carbon emission targets and how emissions are measured against these targets across the whole supply chain, using a Nestle case to exemplify. The second new section (1.3.4) covers green logistics describing relevant practices, their influencing factors and alignment of corporate strategy, culminating with a new case at an Italian logistics provider to illustrate these approaches. We’ve also added a new section (3.5) to Chapter 3 on carbon costing for more sustainable supply chains covering external and internal carbon pricing approaches, and how they incentivise polluting companies to reduce carbon emissions. A case on Volvo illustrates a carbon pricing approach. In Chapter 9 the role of procurement in improving social and environmental sustainability (Section 9.4) has been updated and improved. Finally, in Chapter 10 innovation practices are provided which enable environmentally and socially responsible organisations to gain advantage.


Technology has an ever-stronger role to play in supply chains whether we are considering physical automation and robotics or machine learning and artificial intelligence. We’ve updated the technological aspects of the book around 3D printing, blockchains, RFID and robotics and added some new sections. For instance, a new section within 5.4.3 on demand forecasting using Artificial Intelligence (AI). We’ve also added a new section (10.1) in Chapter 10 explaining the latest technological advancements and how they enable new supply chain capability and performance levels. We’ve also added some new cases on using technologies, such as a case on Altana’s unified global supply chain map generated using AI (Case 4.3), Flex Pulse supply chain risk data visualisation (Case 4.5) and Improving information flow and S&OP through Massive IoT sensor technology (Case 6.5).


As with all previous editions, many of the cases have been updated and new ones introduced, such as supplier segmentation at Ford Motor Company, Flex’s supply chain resilience levers and Walmart automates supplier negotiations and many more. In response to reviewers’ comments, the 19 new cases relate to different sectors and countries to improve the balance of cases.


We are grateful to Paul Mayhew, formerly of Bausch & Lomb and later Johnson Matthey and now a Global Supply Chain Consultant, who has once again written the foreword. We are also indebted to Catherine Maryon, who has provided a personal foreword for this book to pay tribute to our beloved colleague and friend Professor Alan Harrison, who passed away in 2012. We will always miss Alan, and we are proud to take the book to a seventh edition as if he were still by our side.


We hope that our book will offer support to further professional development in logistics and supply chain management, which is needed today more than ever before. In particular, we hope that it encourages you to challenge existing thinking and to break old mindsets by creating a new and more innovative future. Transformation of supply chains is a focus for everyone in the twenty-first century. Since we first launched this textbook in 2001, it has been adopted in the US, Australia, Singapore and South Africa. Our book has also been published in other languages including Greek, Lithuanian and Simplified Chinese.
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                     How to use this book



This book is divided into four parts, centred on a model for logistics. The model for logistics is introduced in the first chapter of Part One, which places logistics in terms of its contribution to competitiveness, customer service and the creation of value. Part Two of the book focuses on leveraging logistics operations within the context of quality of service and cost performance objectives. Part Three focuses on working together, and Part Four pulls together four elements of leading-edge thinking in logistics, homing in on future challenges for the subject.

 [image: An illustration depicts the cross linkages between the four parts of the book.]



The book has been arranged to take you through the subject in logical stages. The limitation of a text presentation is that the subjects are then arranged in sequence, and links between stages have to be made by the reader. We have set out to facilitate cross-linkages by including:

  
	                                activities at the end of many of the sections, which are aimed at helping you to think about the issues raised and how they could be applied;

	                                discussion questions at the end of each chapter to help you assess your understanding of the issues raised, and give you practice in using them;

	                                case studies, which draw together a number of issues and help you to think about how those issues are linked together in a practical setting. Use the study questions at the end of each case to guide your thinking.




We have sought to break up the text with figures, tables, activities and case studies, so rarely will you find two successive pages of continuous text. You should, therefore, regard the activities and case studies as an integral part of the method used in this book to help you to learn.


                                                        Where possible, discuss the activities and case study questions in groups after you have prepared them individually. Discussion helps to broaden the agenda and create confidence in handling the issues. Whilst you are studying this book, think about the logistics issues it raises – in your own firm or ones that you know well, and in articles in newspapers such as the Financial Times and magazines such as Business Week. Follow up the website addresses we have included in the text and again link them with the issues raised in the book.


A few words on terminology are appropriate here. We have taken the view that logistics and supply chain management (SCM) are sufficiently different for separate definitions to be needed. We have included these definitions in Chapter 1: logistics is a subset of SCM. ‘Supply chain’ and ‘supply network’ are used interchangeably, although we favour ‘chain’ for a few organisations linked in series and ‘network’ to describe the more complex inter-linkages found in most situations. Again, our position is explained in Chapter 1.


A summary is provided at the end of each chapter to help you to check that you have understood and absorbed the main points in that chapter. If you do not follow the summary points, go back and read the relevant section again. If need be, follow up on references or suggested further reading. Summaries are also there to help you with revision.


We have designed this book to help you to start out on the logistics journey and feel confident with its issues. We hope that it will help you to improve supply chains of the future.







            
                     Plan of the book


 [image: An illustration depicts the Plan of the book.]








                                                                    Part 1 Competing Through Logistics


   1     Our model of logistics structures the supply network around three main factors: the flow of materials, the flow of information and the time taken to respond to demand from source of supply. The scope of the network extends from the ‘focal firm’ at the centre across supplier and customer interfaces, and therefore typically stretches across functions, organisations and their borders. The network is best seen as a system of interdependent processes, where actions in one part affect those of all others. The key ‘initiator’ of the network is end-customer demand on the right: only the end-customers are free to make up their mind when to place an order. After that, the system takes over.

                                                                                  Chapter 1 explains how networks are structured, the different ways in which they may choose to compete and how their capabilities have to be aligned with the needs of the end-customer. Chapter 2 places the end-customer first in logistics thinking and develops the theme of aligning logistics strategy with marketing strategy. Chapter 3 considers how value is created in a supply network, how logistics costs can be managed and how a balanced measurement portfolio can be designed.

   [image: A diagram depicts material flow, information flow, and time from raw materials to end customers.]






               3                        Chapter 1


                       Logistics and the supply chain


   


                     Objectives



                                                        The intended objectives of this chapter are to:

  
	                                identify and explain logistics definitions and concepts that are relevant to managing the supply chain;


	                                identify how supply chains compete in terms of hard objectives, time, cost and quality and supporting capabilities, dependability, agility and sustainability;


	                                understand supply chain sustainability in terms of the triple bottom line, environmental, societal, and economic values;


	                                examine green logistics, the wide ranging green practices, what influences their application and how to align corporate strategy; 


	                                show how different supply chains may adopt different and distinctive strategies for competing in the marketplace.





                                                        By the end of this chapter you should be able to understand:

  
	                                how supply chains are structured;


	                                different ways in which supply chains may choose to compete in the marketplace;


	                                the need to align supply chain capabilities with competitive priorities.




  






                                   Introduction


                                                                                                          It takes only 17 hours or so to assemble a car, and a couple more days are needed to ship it to the customer via the dealer. So why does it take more than a month for a manufacturer to make and deliver the car I want? And why are the products I want to buy so often unavailable on the shelf at the local supermarket? These are questions that go to the heart of >logistics management and strategy. >supply chains today are slow and costly in relation to what they will be like in the future. But let us start at the beginning, by thinking about logistics and the supply chain in terms of what they are trying to do. It is easy to get bogged down in the complexities of how a supply chain actually works (and very few people actually know how a whole supply chain works!). We shall address many of these details later in this book. First, let us focus on how a supply chain competes, and on what the implications are for logistics management and strategy.

   4   The overall aim of this chapter is to provide an introduction to logistics and to set the scene for the book as a whole. The need is to look outside the individual organisation and to consider how it aligns with other organisations in a given supply chain. This is both a strategic and a managerial task: strategic, because it requires long-term decisions about how logistics will be structured and the systems it will use; managerial, because it encompasses decisions about sourcing, making and delivering products and services within an overall ‘game plan’.





                                 Key issues 



                     This chapter addresses four key issues:


          
	                                Logistics and the supply chain: definitions, structure, tiering.

	                                 Material flow and information flow: the supply chain and the demand chain.

	                                Competing through logistics: competitive criteria in the marketplace.

	                                Logistics strategies: aligning capabilities across the supply chain.







                                   1.1 Logistics and the supply chain


                                               Key issues: What is the supply chain, and how is it structured? What is the purpose of a supply chain?


  Logistics is a big word for a big challenge. Let us begin by giving an example of that challenge in practice, because that is where logistics starts and ends.

   5    


                     Case study 1.1



                     Tesco PLC



Tesco PLC is the UK’s largest food retailer, with a revenue of about £61.5 billion and more than 330,000 employees in 2023, operating 4,506 stores across the UK, Republic of Ireland, Czech Republic, Slovakia and Hungary.  The UK business dominates with 3,786 stores (by the end of 2023); therefore, the remainder of this case focuses on operations in Tesco UK.


                                Stores and sales channels


                                Between 2010 and 2013 the number of stores in the UK rose quickly from 2,300 to 3,146, and this was partially due to the opening of further Tesco Express stores (smaller convenience stores, which are now by far the most numerous). Since 2013 the rate of increase in the number of stores has slowed, reaching 3,433 in 2017 and 3,786 in 2023 (see Table 1.1 for a breakdown of the different store formats). The slowing rate of new store openings is mainly due to the increase in online sales, in common with most other retailers. Consistent with the multi-channel approach (discussed in Section 2.1.3), Tesco UK operates an online Tesco store (Tesco.com), where its full range of products, estimated at around 90,000, is available. This channel offers delivery of products direct to the customer’s home or, by using ‘Click and Collect’, the customer can choose a convenient Tesco store (or other location) from which to pick up their order.


                                                                                              Table 1.1 Tesco’s UK stores as of April 2023






	Format
	Number
	Total area (m2)
	Percentage of space
	Changes in number of stores through 2023



	Large Store (Extra and Superstore)
	805
	2,919,663
	67.1 per cent 
	+7



	Convenience (Express)
	1,998
	496,473
	11.4 per cent 
	+60



	One Stop
	712
	108,603
	2.5 per cent 
	+27



	Dotcom only (online fulfilment)
	6
	66,518
	2.3 per cent
	




	Booker
	191
	760,039
	17.5 per cent
	




	Total
	3,712
	4,351,299
	100 per cent
	








        Source: Updated by Joe Thomas (Tesco), 2010, through access to the Tesco PLC website (www.tescoplc.com) October 2013, and from the Tesco Annual Report 2018 and 2024).



                                Tesco online


                                                                                When Tesco.com was first opened, Tesco online orders were ‘picked’ from stores open to the public (rather than distribution centres). However, since 2009 Tesco UK has operated a number of ‘dark’ stores dedicated to the fulfilment of online orders, now known as ‘Dotcom’ stores. As shown in Table 1.1 there are now six >Dotcom stores, which are distribution centres (DC) that exclusively process online orders and are not open to consumers from the general public. They may be similar to conventional supermarkets laid out with aisles of shelves but, dissimilar to retail stores – there are no shop assistants or check-outs. Online orders are processed and optimised picking routes are created using the store layout. The online orders are then picked 24 hours a day, 7 days a week, by employees, known as ‘personal shoppers’, who normally are processing multiple orders at the same time. Online sales remains strong accounting for approximately 34 per cent of revenue. Online availability has been increased to 98.1 per cent, and the rapid delivery service, Whoosh, has been rolled out to 1,424 stores, with 74 per cent of deliveries arriving within 30 minutes! 


                                Product range


The product range offered by Tesco has expanded quickly, establishing a presence in the non-food market for such items as entertainment, toys, electrical goods, clothing, gardening and the like. This extensive range is supplied by thousands of suppliers, who are contracted to meet specified service levels (in terms of both timing and quantities) by delivering to Tesco within specific time ‘windows’. Considering just England 270 suppliers are each supplying more than 1,250 products. The annual quantities delivered to Tesco stores by suppliers are staggering at around 2 billion cases of product. This is part of a virtuous circle where Tesco develops economies of scale with its suppliers, allowing it to provide attractive offers for consumers, which results in Tesco selling more, and increased economies of scale and this cycle continues. This is an important element of the Tesco business model.


                                Material flow from suppliers to stores


An early improvement for supermarket operation was to ensure suppliers delivered to depots rather than to every store. During the 1980s, 26 depots distributed to retail stores and these depots were small and not so efficient with just a single-temperature operation – no chiller or freezer areas. It was not economically viable to deliver to each store every day, because delivery volumes were relatively low. Any products that needed temperature-controlled conditions were transported on special separate vehicles. Ordering systems were not common across product groups but instead differed leading to further inefficiencies and complexities. This depot network was unable to process the volume growth and the more demanding standards for temperature control; therefore, an improved distribution strategy was required.


                                                                                                        Fresh food depots, which provided a number of different storage temperature environments, replaced many of the existing small depots which had insufficient temperature control facilities. The opportunity was to provide a cost-effective daily delivery service of fresh product to all stores, based on the idea that commonly, a fresh food depot can process over 80 million cases per year with a 40-acre site. The depot building provides three temperature zones:  -25°C (frozen), 1°C (chilled) and 12°C (semi-ambient). Each depot serves a group of between 50 and 500 retail stores. To enable fresh food delivery vehicles to not only operate at different temperatures, but be able to vary the space available at each temperature, insulated trailers were used which were divided into chambers by means of movable bulkheads. Using both in-house and outsourced logistics, deliveries to stores are made within scheduled time windows. Long shelf-life food and non-food products, such as dried food and electrical items, are delivered separately.


                                Tesco has introduced different retail store formats (as shown in Table 1.1) – Extra, Superstore, Metro, Express and One Stop – which vary considerably in size from 6,500 square metres (Extra) to 150 square metres (One Stop). They also stock different product ranges and are strategically positioned in different locations from out of town (Extra) to city centre (Express). The resulting variety in terms of product ranges, location and size and design of store presents major challenges to supply chain management. For instance, delivering to a Tesco Express in the middle of London will require frequent small deliveries using small vans facing strict restrictions in delivery times and Ultra Low Emission Zones. On the other hand, a Tesco Extra will require lorry load deliveries of a much wider product range.


                                Jack’s stores


In September 2018 Tesco announced its plans to launch a chain of discount stores. Chief executive Dave Lewis claimed that Jack’s – named after Tesco founder Sir Jack Cohen – would be cheaper than Aldi or Lidl. Jack’s stores will sell 2,600 products – far fewer than the 35,000 carried by a Tesco Superstore – with 1,800 branded ‘Jack’s’. This compares to the reduced variety offered by Lidl and Aldi. It was a strategy to drive lower prices through aggregating demand onto fewer suppliers and improving distribution and retailing efficiencies through the simplicity, and reduced volatility in demand, enabled by lower variety. However, in January 2022 Tesco announced it will close down seven of its Jack's stores, while the remaining six branches will be converted into Tesco Superstores. Jason Tarry, chief executive of Tesco UK and Ireland, said: 



                                We have learnt a huge amount from Jack's and this has helped Tesco become more competitive, more efficient and strengthened our value proposition, including through the launch of Aldi price match (BBC, 2022).
 BBC (2022) Tesco to shut down its Jack's discount stores, 31st January 2022 https://www.bbc.co.uk/news/business-60208462




                                                                                                        But, according to Forbes (Faithfull, 2022)1 Tesco’s real problem was that Aldi and Lidl had already become very well established in the UK, with their success driven through the aggregation of huge volumes across their European estate, enabling enormous buying power to deliver both quality and value. Jack’s could never match that buying power. Plus Aldi and Lidl have both created reasons, beyond low prices, to drive loyalty, such as expanded homewares, and the cult following of their ever-changing central aisle concept. 


                                Information flow


So much for the method of transporting goods from supplier through to the stores, but how much should be sent to each store? With such a huge product range today, it is impossible for the individual store to reorder across the whole range (store-based ordering). Instead, sales of each product line are tracked continuously through the till by means of electronic point of sale (EPOS) systems. As a customer’s purchases are scanned through the barcode reader at the till, the sale is recorded automatically for each stock-keeping unit (SKU). Cumulative sales by store are updated frequently on Tesco Information Exchange (TIE), a system based on the Internet. TIE enables Tesco and its suppliers to more effectively communicate trading information to reduce lead times from manufacturer to stores and to maintain high product availability on Tesco’s shelves. TIE enables many improvement initiatives, such as improving the introduction of new products, running promotions and monitoring service levels.


                                                                                Using sales information on TIE Tesco places orders with its suppliers by means of electronic data interchange (EDI). Tesco reduce stock in their depots by ordering only what is required to meet the next day’s forecast sales. For fast-moving products such as washing powders and certain types of cheese, the aim is day 1 for day 2: that is, to order today what is needed for tomorrow. The target is to pick to zero in the depot so no stock is left after the store orders have been fulfilled. This way the same space in the depot can be used many times over. To improve product availability at stores during a given day, and meet fluctuations in demand through the day, deliveries to stores are made in two waves, at specific times and within defined windows. Finally, to meet customers’ need for fast and convenient shopping Tesco are piloting new tills at their Express store in Fulham Reach, giving customers the option to checkout their products without scanning them. 


(Source: Joe Thomas (Tesco), 2010, through access to the Tesco PLC website (www.tescoplc.com) October 2013,Tesco Annual Report 2018,Tesco Annual Report 2024)


                                                        Questions 

          
	        Describe the key logistics processes at Tesco UK.

	        What do you think are the main logistics challenges in running Tesco UK?

	        Why do you think the Jack’s stores failed?



  


   8   So why has Tesco grown in an intensely competitive market? Tesco has to understand customer needs and how they can be served. Its products must be recognised by its customers as representing outstanding value for money. To support such goals, it must ensure that the products that its customers want are available on the shelf at each of its stores, and online, at all times, day and night. Logistics is the task of planning and controlling the purchase and distribution of Tesco’s massive product range from suppliers to stores. Logistics is concerned with managing two key flows:

    
	                                                                                > >material flow of the physical goods from suppliers through the distribution centres to stores and for the online business through to the end-customer;

	                                                                                > >information flow of demand data from the end-customer back to purchasing and to suppliers, and supply data from suppliers to the retailer, so that material flow can be planned and controlled accurately.



                                  The logistics task of managing material flow and information flow is a key part of the overall task of supply chain management. Supply chain management is concerned with managing the entire chain of processes, including raw material supply, manufacture, packaging and distribution to the end-customer. The Tesco UK supply chain comprises three main functions:

    
	                                distribution: the operations and support task of managing Tesco’s distribution centres (DCs), the distribution of products from the DCs to the associated stores and, in the case of the online offering, delivery to the end-customer;

	                                network and capacity planning: the task of planning and implementing sufficient capacity in the supply chain to ensure that the right products can be procured in the right quantities now and in the future;

	                                supply chain development: the task of improving Tesco’s supply chain so that its processes are stable and in control, it is efficient, and it is correctly structured to meet the logistics needs of material flow and information flow.



  Thus, logistics can be seen as part of the overall supply chain challenge. Whilst the terms ‘logistics’ and ‘supply chain management’ are often used interchangeably, logistics is actually a subset of supply chain management. It is time for some definitions.





                                   1.1.1 Definitions and concepts


                                                                                                          A supply chain as a whole ranges from basic commodities (what is in the ground, sea or air) to selling the final product to the end-customer, to recycling the used product. Material flows from raw materials (such as a bauxite mine as a source of aluminium ore) to the finished product (such as a can of cola). The can is recycled after use. The analogy to the flow of water in a river is often used to describe organisations near the source as upstream and those near the end-customer as downstream. We refer to firms that are involved in supply chains as partners, because that is what they are. There is a collective as well as an individual role to play in the conversion of basic commodity into finished product. At each stage of the conversion, there may be returns, which could be reject material from the preceding firm, or waste such as the finished can that needs to be recycled. Sometimes, the whole product is wasted because the consumer throws it away.

   9   
         A supply chain is a network of partners who collectively convert a basic commodity (upstream) into a finished product (downstream) that is valued by end-customers, and who manage returns at each stage.
 
 
                                  Each partner in a supply chain is responsible directly for a process that adds value to a product.

  
                                                         A process transforms inputs in the form of materials and information into outputs in the form of goods and services.
 
 
                                  In the case of the cola can, partners carry out processes such as mining, transportation, refining and hot rolling. The cola can has greater value than the bauxite (per kilogram of aluminium).

                                                                                  Supply chain management (SCM) involves planning and controlling all of the processes from raw material production to purchase by the end-user to recycling of the used cans. Planning refers to making a plan that defines how much of each product should be bought, made, distributed and sold each day, week or month. Controlling means keeping to plan – in spite of the many problems that may get in the way. The aim is to coordinate planning and control of each process so that the needs of the end-customer are met correctly. The definition of SCM used in this book is adapted from the Council of SCM Professionals (CSCMP, 2010)2:

  
        SCM encompasses the planning and controlling of all processes involved in procurement, conversion, transportation and distribution across a supply chain. SCM includes coordination and collaboration between partners, which can be suppliers, intermediaries, third-party service providers or customers. In essence, SCM integrates supply and demand management within and between companies in order to serve the needs of the end-customer.
 CSCMP Supply Chain Management Definitions and Glossary, https://cscmp.org/CSCMP/cscmp/educate/scm_definitions_and_glossary_of_terms.aspx



                                                          ‘Serve the needs of the end-customer’ has different implications in different contexts. In not-for-profit environments, such as public health and local government, serving implies ‘continuously improving’, ‘better than other regions/countries’, ‘best value’, and the like. In the commercial sector, serving implies ‘better than competition’, ‘better value for money’, and so on. In either situation, the focus of managing the supply chain as a whole is on integrating the processes of supply chain partners, of which the end-customer is the key one. In effect, the end-customer starts the whole process by buying finished products. It is the buying behaviour of the end-customer that causes materials to flow through the supply chain. This shall be explored later in Chapter 2.

  The degree to which the end-customer is satisfied with the finished product depends crucially on the management of material flow and information flow along the supply chain. If delivery is late, or the product has bits missing, the whole supply chain is at risk from competitors who can perform the logistics task better. Logistics is a vital enabler for supply chain management. We use the following definition of logistics in this book:

  
         Logistics is the task of coordinating material flow and information flow across the supply chain to meet end-customer needs.
 
 
   10                                                           Logistics has both strategic (long-term planning) and managerial (short- and medium-term planning and control) aspects. A breakdown of costs in a supermarket’s supply chain is as follows: 

    
	        Supplier delivery to supermarket’s distribution centre (DC)             18 per cent

	        DC operations and deliver to store                                                    28 per cent

	        Store replenishment                                                                           46 per cent   

	        Supplier replenishment systems                                                         8 per cent



  



		Supplier delivery to supermarket’s distribution centre (DC)


	18 per cent



		DC operations and deliver to store


	28 per cent



		Store replenishment    


	46 per cent



		Supplier replenishment systems


	8 per cent








  Nearly half of the supply chain costs were incurred in in-store replenishment. In order to reduce these in-store costs, the supermarket realised that the solution is ‘to spend more upstream and downstream to secure viable trade-offs for in-store replenishment’. If a product is not available on the shelf, the sale is potentially lost. By integrating external manufacturing and distribution processes with its own, the supermarket seeks to serve the needs of its customers better than its competitors. This might include, for instance, ensuring all products are supplied in retail-ready packaging (RRP) and merchandisable units (MUs) to simplify and improve the speed of shelf replenishment and reduce costs.





                                   1.1.2 Supply chain: structure and tiering


                                                          The concept of a supply chain suggests a series of processes linked together to form a chain. In Figure 1.1 milk is produced by a dairy cooperative and shipped to a cheese factory. Once made, the cheese is shipped to the manufacturer’s national distribution centre (NDC), where it is stored and matured for nine months. It can then be shipped in response to an order from the retailer and is transported first to the retailer’s regional distribution centre (RDC). From there, it is shipped to the store. Looking at the arrows in Figure 1.1, we can see that material flows from left to right. Information is shared across the chain: it is demand from the end-customer that makes the whole chain work.

                                                                         Figure 1.1 From cow to customer

[image: An illustration depicts the supply chain from cow to customer.]



   11                                                           If we look more closely at what happens in practice, the term ‘supply chain’ is somewhat misleading in that the ‘chain’ represents a simple series of links between a basic commodity (milk in this case) and a final product (cheese). Thus, the cheese manufacturer will need packaging materials such as film, labels and cases. Cheese requires materials additional to milk in the manufacturing process. So the manufacturer deals with suppliers other than the milk cooperative alone. Once made, the cheese is dispatched for maturation to the supplier’s NDC and then dispatched to many customers in addition to Tesco. Once at a Tesco RDC, the ‘chain’ spreads again because up to 100 stores are served by a given RDC. The additional complexity prompts many authors to refer to supply networks rather than supply chains, a point we return to shortly. Logistics today is also concerned with what happens after a product has been sold. Two major concerns are:

    
	                                                                                Reverse logistics: the return of unwanted goods and packaging in the opposite direction (from right to left) to the normal flow shown in Figure 1.1.

	                                                                                                        Waste: the discarding of product at any stage in the supply chain due to quality problems – for example, the disposal of out-of-date or damaged stock by a retailer or by an end-customer. We consider waste more generally in Chapter 6 under ‘just-in-time’ scheduling and in Chapter 7 under ‘lean’ supply chain strategies.



                                                          A more realistic representation of the supply chain is shown in Figure 1.2, where each link can connect with several others. A focal firm is shown at the centre of many possible connections with other supplier and customer companies.

                                                                         Figure 1.2 Supply network

[image: An illustration depicts the supply network.]

                                                                                (Source: Adapted from Slack et al., 1997)3.


  The supply chain can be seen in this diagram as a number of processes that extend across organisational boundaries. The focal firm is embedded within the chain, and its internal processes must coordinate with others that are part of the same chain. Materials flow from left (upstream) to right (downstream). If everything is as orderly as it seems, only then the end-customer (to the extreme right of the chain) is free to place orders when he or she likes: after that, the system takes over.

   12                                                                                                                                   The supply chain is tiered, in that inbound and outbound can be organised into groups of partners with which we deal. Thus, if we place an assembler such as the Ford plant at Valencia as the focal firm, inbound logistics comprises tier 1 suppliers of major parts and subassemblies that deliver directly to Ford, whilst tier 2 suppliers deliver to the tier 1s, and so on. Outbound logistics covers the supply by the Ford Valencia plant to national sales companies as tier 1 customers, which in turn supply to main dealers at tier 2, and so on. Internal logistics covers the planning and control of parts movements within the Ford Valencia plant. The ultimate aim of supply chain management is to integrate inbound, outbound and internal logistics into a seamless whole, focused on meeting end-customer needs with no waste.

  Other terms that are used to describe aspects of managing the supply chain are:

    
	                                Purchasing and supply deals with a focal firm’s immediate suppliers (upstream).

	                                Physical distribution: the task of distributing products to tier 1 customers (downstream).

	                                                                                                        Logistics refers to management of materials and information flows (as defined in Section 1.1.1). Inbound logistics deals with links between the focal firm and its upstream suppliers, whilst outbound logistics refers to the links between the focal firm and its downstream customers. Internal logistics deals with planning and control of material flow within the boundaries of the focal firm.



                                                                                  Supply chain management thus appears as the ‘end-to-end’ (or ‘cow to customer’ as we have expressed it in Figure 1.1) management of the network as a whole and of the relationships between the various links. The essential points were summarised long ago by Oliver and Webber (1982)4:

    
	                                Supply chain management views the supply chain as a single entity.


	        It demands strategic decision making.

	                                It views balancing inventories as a last resort.

	        It demands system integration.



                                  A natural extension of this thinking is that supply chains should be viewed rather as networks. Figure 1.3 shows how a focal firm can be seen at the centre of a network of upstream and downstream organisations. This network forms the centrepiece of our model of logistics (see the introduction to Part One).

                                                                         Figure 1.3 A network of organisations

[image: An illustration depicts the network of organisations. Focal firm is at the centre and is linked to the upstream and downstream organisations.]



   13                                                           The terms ‘supply chain’ and ‘supply network’ both attempt to describe the way in which buyers and suppliers are linked together to serve the end-customer. ‘Network’ describes a more complex structure, where organisations can be cross-linked and there are two-way exchanges between them; ‘chain’ describes a simpler, sequential set of links (Harland et al., 2001)5. We have used the terms interchangeably in this book, preferring ‘chain’ to describe simpler linear sequences of a few organisations and ‘network’ where there are many organisations linked in a more complex way.

                                                                                                          Figure 1.3 takes a basic view of the network, with a focal firm linked to three upstream suppliers and three downstream customers. If we then add material flow and information flow to this basic model, and place a boundary around the network, Figure 1.4 shows the network in context. Here, we have added arrows showing the logistics contribution of material and information flows, together with the time dimension. Material flows from primary manufacture (for example, farming, mining or forestry) through various stages of the network to the end-customer. Material flow represents the supply of product through the network in response to demand from the next (succeeding) organisation. Information flow broadcasts demand from the end-customer to preceding organisations in the network. The time dimension addresses the question ‘How long does it take to get from primary source to the end-customer?’ That is, how long does it take to get the product through the various stages from one end of the supply chain to the other? Time is important because it measures the speed with which a given network can respond to demand from the end-customer. In fact, the concept of flow is based on time:

                                                                         Figure 1.4 The network in context

[image: An illustration depicts the network in context.]



  
         Flow measures the quantity of material (measured in input terms such as numbers of components, tonnes or litres) that passes through a given network per unit of time.
 
 
   


                     Activity 1.1



Draw a network map showing how your organisation, or one that you know well, links with other organisations. Explain the upstream, downstream and internal processes as far as you can. We expect you to address at least the first tiers of demand and supply. You will derive further benefit from researching additional tiers and by developing the linkage of relationships that is involved. Explain how these work in practice and how materials flow between the different tiers.
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OEBPS/js/highlightjs-line-numbers.js
// jshint multistr:true

(function (w, d) {
    'use strict';

    var TABLE_NAME = 'hljs-ln',
        LINE_NAME = 'hljs-ln-line',
        CODE_BLOCK_NAME = 'hljs-ln-code',
        NUMBERS_BLOCK_NAME = 'hljs-ln-numbers',
        NUMBER_LINE_NAME = 'hljs-ln-n',
        DATA_ATTR_NAME = 'data-line-number',
        BREAK_LINE_REGEXP = /\r\n|\r|\n/g;

    if (w.hljs) {
        w.hljs.initLineNumbersOnLoad = initLineNumbersOnLoad;
        w.hljs.lineNumbersBlock = lineNumbersBlock;
        w.hljs.lineNumbersValue = lineNumbersValue;

        addStyles();
    } else {
        w.console.error('highlight.js not detected!');
    }

    function isHljsLnCodeDescendant(domElt) {
        var curElt = domElt;
        while (curElt) {
            if (curElt.className && curElt.className.indexOf('hljs-ln-code') !== -1) {
                return true;
            }
            curElt = curElt.parentNode;
        }
        return false;
    }

    function getHljsLnTable(hljsLnDomElt) {
        var curElt = hljsLnDomElt;
        while (curElt.nodeName !== 'TABLE') {
            curElt = curElt.parentNode;
        }
        return curElt;
    }

    // Function to workaround a copy issue with Microsoft Edge.
    // Due to hljs-ln wrapping the lines of code inside a <table> element,
    // itself wrapped inside a <pre> element, window.getSelection().toString()
    // does not contain any line breaks. So we need to get them back using the
    // rendered code in the DOM as reference.
    function edgeGetSelectedCodeLines(selection) {
        // current selected text without line breaks
        var selectionText = selection.toString();

        // get the <td> element wrapping the first line of selected code
        var tdAnchor = selection.anchorNode;
        while (tdAnchor.nodeName !== 'TD') {
            tdAnchor = tdAnchor.parentNode;
        }

        // get the <td> element wrapping the last line of selected code
        var tdFocus = selection.focusNode;
        while (tdFocus.nodeName !== 'TD') {
            tdFocus = tdFocus.parentNode;
        }

        // extract line numbers
        var firstLineNumber = parseInt(tdAnchor.dataset.lineNumber);
        var lastLineNumber = parseInt(tdFocus.dataset.lineNumber);

        // multi-lines copied case
        if (firstLineNumber != lastLineNumber) {

            var firstLineText = tdAnchor.textContent;
            var lastLineText = tdFocus.textContent;

            // if the selection was made backward, swap values
            if (firstLineNumber > lastLineNumber) {
                var tmp = firstLineNumber;
                firstLineNumber = lastLineNumber;
                lastLineNumber = tmp;
                tmp = firstLineText;
                firstLineText = lastLineText;
                lastLineText = tmp;
            }

            // discard not copied characters in first line
            while (selectionText.indexOf(firstLineText) !== 0) {
                firstLineText = firstLineText.slice(1);
            }

            // discard not copied characters in last line
            while (selectionText.lastIndexOf(lastLineText) === -1) {
                lastLineText = lastLineText.slice(0, -1);
            }

            // reconstruct and return the real copied text
            var selectedText = firstLineText;
            var hljsLnTable = getHljsLnTable(tdAnchor);
            for (var i = firstLineNumber + 1 ; i < lastLineNumber ; ++i) {
                var codeLineSel = format('.{0}[{1}="{2}"]', [CODE_BLOCK_NAME, DATA_ATTR_NAME, i]);
                var codeLineElt = hljsLnTable.querySelector(codeLineSel);
                selectedText += '\n' + codeLineElt.textContent;
            }
            selectedText += '\n' + lastLineText;
            return selectedText;
        // single copied line case
        } else {
            return selectionText;
        }
    }

    // ensure consistent code copy/paste behavior across all browsers
    // (see https://github.com/wcoder/highlightjs-line-numbers.js/issues/51)
    document.addEventListener('copy', function(e) {
        // get current selection
        var selection = window.getSelection();
        // override behavior when one wants to copy line of codes
        if (isHljsLnCodeDescendant(selection.anchorNode)) {
            var selectionText;
            // workaround an issue with Microsoft Edge as copied line breaks
            // are removed otherwise from the selection string
            if (window.navigator.userAgent.indexOf('Edge') !== -1) {
                selectionText = edgeGetSelectedCodeLines(selection);
            } else {
                // other browsers can directly use the selection string
                selectionText = selection.toString();
            }
            e.clipboardData.setData('text/plain', selectionText);
            e.preventDefault();
        }
    });

    function addStyles () {
        var css = d.createElement('style');
        css.type = 'text/css';
        css.innerHTML = format(
            '.{0}{border-collapse:collapse}' +
            '.{0} td{padding:0}' +
            '.{1}:before{content:attr({2})}',
        [
            TABLE_NAME,
            NUMBER_LINE_NAME,
            DATA_ATTR_NAME
        ]);
        d.getElementsByTagName('head')[0].appendChild(css);
    }

    function initLineNumbersOnLoad (options) {
        if (d.readyState === 'interactive' || d.readyState === 'complete') {
            documentReady(options);
        } else {
            w.addEventListener('DOMContentLoaded', function () {
                documentReady(options);
            });
        }
    }

    function documentReady (options) {
        try {
            var blocks = d.querySelectorAll('code.hljs,code.nohighlight');

            for (var i in blocks) {
                if (blocks.hasOwnProperty(i)) {
                    if (!isPluginDisabledForBlock(blocks[i])) {
                        lineNumbersBlock(blocks[i], options);
                    }
                }
            }
        } catch (e) {
            w.console.error('LineNumbers error: ', e);
        }
    }

    function isPluginDisabledForBlock(element) {
        return element.classList.contains('nohljsln');
    }

    function lineNumbersBlock (element, options) {
        if (typeof element !== 'object') return;

        async(function () {
            element.innerHTML = lineNumbersInternal(element, options);
        });
    }

    function lineNumbersValue (value, options) {
        if (typeof value !== 'string') return;

        var element = document.createElement('code')
        element.innerHTML = value

        return lineNumbersInternal(element, options);
    }

    function lineNumbersInternal (element, options) {

        var internalOptions = mapOptions(element, options);

        duplicateMultilineNodes(element);

        return addLineNumbersBlockFor(element.innerHTML, internalOptions);
    }

    function addLineNumbersBlockFor (inputHtml, options) {
        var lines = getLines(inputHtml);

        // if last line contains only carriage return remove it
        if (lines[lines.length-1].trim() === '') {
            lines.pop();
        }

        if (lines.length > 1 || options.singleLine) {
            var html = '';

            for (var i = 0, l = lines.length; i < l; i++) {
                html += format(
                    '<tr>' +
                        '<td class="{0} {1}" {3}="{5}">' +
                            '<div class="{2}" {3}="{5}"></div>' +
                        '</td>' +
                        '<td class="{0} {4}" {3}="{5}">' +
                            '{6}' +
                        '</td>' +
                    '</tr>',
                [
                    LINE_NAME,
                    NUMBERS_BLOCK_NAME,
                    NUMBER_LINE_NAME,
                    DATA_ATTR_NAME,
                    CODE_BLOCK_NAME,
                    i + options.startFrom,
                    lines[i].length > 0 ? lines[i] : ' '
                ]);
            }

            return format('<table class="{0}">{1}</table>', [ TABLE_NAME, html ]);
        }

        return inputHtml;
    }

    /**
     * @param {HTMLElement} element Code block.
     * @param {Object} options External API options.
     * @returns {Object} Internal API options.
     */
    function mapOptions (element, options) {
        options = options || {};
        return {
            singleLine: getSingleLineOption(options),
            startFrom: getStartFromOption(element, options)
        };
    }

    function getSingleLineOption (options) {
        var defaultValue = false;
        if (!!options.singleLine) {
            return options.singleLine;
        }
        return defaultValue;
    }

    function getStartFromOption (element, options) {
        var defaultValue = 1;
        var startFrom = defaultValue;

        if (isFinite(options.startFrom)) {
            startFrom = options.startFrom;
        }

        // can be overridden because local option is priority
        var value = getAttribute(element, 'data-ln-start-from');
        if (value !== null) {
            startFrom = toNumber(value, defaultValue);
        }

        return startFrom;
    }

    /**
     * Recursive method for fix multi-line elements implementation in highlight.js
     * Doing deep passage on child nodes.
     * @param {HTMLElement} element
     */
    function duplicateMultilineNodes (element) {
        var nodes = element.childNodes;
        for (var node in nodes) {
            if (nodes.hasOwnProperty(node)) {
                var child = nodes[node];
                if (getLinesCount(child.textContent) > 0) {
                    if (child.childNodes.length > 0) {
                        duplicateMultilineNodes(child);
                    } else {
                        duplicateMultilineNode(child.parentNode);
                    }
                }
            }
        }
    }

    /**
     * Method for fix multi-line elements implementation in highlight.js
     * @param {HTMLElement} element
     */
    function duplicateMultilineNode (element) {
        var className = element.className;

        if ( ! /hljs-/.test(className)) return;

        var lines = getLines(element.innerHTML);

        for (var i = 0, result = ''; i < lines.length; i++) {
            var lineText = lines[i].length > 0 ? lines[i] : ' ';
            result += format('<span class="{0}">{1}</span>\n', [ className,  lineText ]);
        }

        element.innerHTML = result.trim();
    }

    function getLines (text) {
        if (text.length === 0) return [];
        return text.split(BREAK_LINE_REGEXP);
    }

    function getLinesCount (text) {
        return (text.trim().match(BREAK_LINE_REGEXP) || []).length;
    }

    ///
    /// HELPERS
    ///

    function async (func) {
        w.setTimeout(func, 0);
    }

    /**
     * {@link https://wcoder.github.io/notes/string-format-for-string-formating-in-javascript}
     * @param {string} format
     * @param {array} args
     */
    function format (format, args) {
        return format.replace(/\{(\d+)\}/g, function(m, n){
            return args[n] !== undefined ? args[n] : m;
        });
    }

    /**
     * @param {HTMLElement} element Code block.
     * @param {String} attrName Attribute name.
     * @returns {String} Attribute value or empty.
     */
    function getAttribute (element, attrName) {
        return element.hasAttribute(attrName) ? element.getAttribute(attrName) : null;
    }

    /**
     * @param {String} str Source string.
     * @param {Number} fallback Fallback value.
     * @returns Parsed number or fallback value.
     */
    function toNumber (str, fallback) {
        if (!str) return fallback;
        var number = Number(str);
        return isFinite(number) ? number : fallback;
    }

}(window, document));
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OEBPS/js/script.js
let stylesheet_name = document.querySelector("link[rel='stylesheet']").getAttribute("href").replace("../css/", "")
let question_action_css = ["CANADA_Student-Theme.css", "CANADA_Teacher-Theme.css"]
let question_action = question_action_css.includes(stylesheet_name) ? true : false;
let ShowHideAction_Elements = document.querySelectorAll('.divWidgetShowHide')
let stackedItem_Elements = document.querySelectorAll('.stackitem')
ShowHideAction_Elements.forEach(element => {
    let hide_element = element.querySelector('.divWidgetShowHideAnswerText')
    if (question_action == true) {
        let action_button = element.querySelector('.divWidgetShowHideQuestionText')
        action_button.addEventListener("click", () => {
            hide_element.style.display = hide_element.style.display === 'block' ? 'none' : 'block';
            action_button.classList.toggle("active")    
        });
    }
    else {
        let hide_button_content = element.querySelector('.divWidgetHideActionText')
        let show_button_content = element.querySelector('.divWidgetShowActionText')
        let old_show_button_content = element.querySelector('.divWidgetShowHideActionText')
        let action_button = Object.assign(document.createElement('div'), {className: 'showButton' });
        element.appendChild(action_button)
        action_button.innerHTML = old_show_button_content ? old_show_button_content.innerHTML : action_button.innerHTML = show_button_content.innerHTML
        action_button.addEventListener("click", () => {
            hide_element.style.display = hide_element.style.display === 'block' ? 'none' : 'block';
            hide_element.classList.toggle('active')
            action_button.classList.toggle('active')
            if (old_show_button_content) {
                action_button.innerHTML = hide_element.classList.contains('active') ? "Hide" : old_show_button_content.innerHTML
            }
            else {
                action_button.innerHTML = hide_element.classList.contains('active') ? hide_button_content.innerHTML : show_button_content.innerHTML
            }
        });
    }
});

stackedItem_Elements.forEach(element => {
    let stack_title = element.querySelector(".stackTitle")
    let stack_container = element.querySelector(".stackContainer")
    stack_title.addEventListener("click", () => {
        stack_container.style.height = stack_container.style.height === 'auto' ? '0' : 'auto';
        element.classList.toggle("open")
        });
});






OEBPS/images/2090d23e-3d6b-4213-85cd-0cedc953f91f_ASSET_SKI_LOG_7UK_CH01_F004.png
JoWOo]sNd-puy JoWOo]sNo-puy

wea11SuUmMo

Information flow

)
=
o
o
- ]
(V)
~—
2
O
—
©
=
()]
-
(4]
=

weasdn

|elaew mey |elidjew mey















OEBPS/images/0629b0de-a6ec-4e3a-ab40-1cb3ea641864_ASSET_SKI_LOG_7UK_FM_UF001.png









OEBPS/images/2bfabef4-3423-4dc8-8684-b1a0943470db_ASSET_SKI_LOG_7UK_CH01_F003.png


















OEBPS/images/5d1d98f8-c52e-4417-bf79-50ec03fa5694_ASSET_SKI_LOG_7UK_CH08_UF01.png
JoWO]sSNO-puy JoW0]snd-puy
weallSUMo(

weasdn

Information flow

~
P
<3
o
=
(%}
So?
3
°
—
©
‘T
)
whd
©
=

|elalew mey |eliajew mey






