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Lean is a technostructural intervention. Womack et al. (1990) coined the phrase ‘lean’ to describe a production system that does more with less and less. It is a customer-focused process that aims to provide customers with precisely what they want, free of defects, exactly when they want it. Womack and Jones (1996) summarized their approach to lean in five principles: 
1	precisely specify value for each product or product family 
2	identify value streams for each product to expose waste 
3	make value flow without interruption 
4	let customers pull value from the producer
5	pursue perfection by searching out and eliminating further waste. 
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This chapter:
· 	discusses whether lean is merely a set of tools and techniques or a philosophy underpinning the notion of the lean enterprise that delivers value to end customers
· 	traces the development of lean thinking
· 	considers each of Womack and Jones’s five principles
· 	discusses the Toyota Production System – widely regarded as one of the most successful examples of lean
· 	reviews some tools and techniques used by lean practitioners, such as the seven wastes and the 5S methodology
· 	presents examples of how lean has been applied in manufacturing and non-manufacturing contexts.
A philosophy or a set of tools?
Some practitioners view lean as a set of tools and techniques, whereas others view it as a philosophy (Scherrer-Rathje et al., 2009). Toolkit-oriented practitioners focus their attention on tools such as control charts, 5S and seven wastes, which are discussed in Change tools 25.1 and 25,2, total productive maintenance, just-in-time (JIT) inventories and so on and direct their efforts towards applying them to achieve specific outcomes. These specific outcomes might involve change efforts that are restricted to particular parts of the organization or directed towards the achievement of limited goals, such as cost reduction. On the other hand, those who view lean as a philosophy focus more attention on acting in accordance with guiding principles and overarching aims to create a lean enterprise. They adopt a more holistic approach and consider how the interrelationships between and the synergistic effects of related practices can affect performance across the whole enterprise.
Although originally developed in the context of manufacturing, lean thinking has spread beyond the shop floor and is now widely applied in sectors such as finance, health and education. This chapter reviews issues that need to be considered when implementing lean in these different settings.
Antecedents of lean thinking
In 1913, Henry Ford introduced the first ‘flow’ production line to assemble Model T Fords. It was a remarkable innovation, involving the manufacture of vehicle components using special purpose machines that produced identical and interchangeable parts. These components were delivered to the required point on a moving assembly line and because they were identical and could be inserted without any last-minute modification, workers used standardized processes to fit them and quickly assemble their part of the car as it moved down the line.
Ford’s assembly line was revolutionary, incorporating flow and inventory control to deliver cheap cars to an expanding market. But it had some important limitations. For example, as customers became more sophisticated and sought greater variety, the production system could not respond. It was inflexible. Almost all the machines involved in fabricating components produced a single part. Cycle times could be measured in years. Product development was a slow process. For example, the chassis that were being produced when production ended in 1926 were essentially the same as those when production began in 1913. This inflexibility limited the variety available to customers, summed up by the often-quoted expression: ‘You can have any colour you want so long as it’s black.’ Eventually, customers were offered some variety in body styles but this was achieved by ‘dropping’ different bodies onto identical vehicles at the end of the assembly line.
Attempts to increase flexibility eroded some of the benefits of flow production. Companies developed production systems that involved manufacturing batches of components on bigger and faster machines. When a sufficient quantity of a particular component had been manufactured, machines were reset to produce a new batch of different components. This batch system delivered greater flexibility and reduced the unit cost of components, but these benefits had associated costs. Steps in the production process were often separated. Throughput times increased. Batch production required larger inventories, as components had to be stored until required, and levels of waste often increased – a whole batch of substandard components could be manufactured and the fault might go undetected until an item from that batch was used.
In 1902, eleven years before Ford developed his first production line, Sakichi Toyoda, the founder of the Toyota Group, invented a loom that automatically stopped if a thread snapped. This led to the development of other self-monitoring machines that could detect defects (deviations from a standard) as soon as they occurred. Process stopping, to detect and eliminate the cause of defects (jidoka), eventually became one of the pillars of the Toyota Production System and was extended beyond self-monitoring machines. Workers were encouraged to intervene to stop production whenever they identified a problem. Doing this enabled problems to be contained. Resources were immediately directed to eliminating the root cause, thus contributing to continuous improvement.
Many others were involved in work that is reflected in lean thinking. F.W. Taylor contributed to the development and deployment of standardized work practices. Taiichi Ohno, an engineer at Toyota, developed JIT scheduling systems driven by customer demand rather than sales or production targets. W.E. Deming’s early work in the interwar years on the statistical control of processes laid the foundation for his later work on ‘common’ (usual, quantifiable) and ‘special’ (unusual non-quantifiable) causes of variation and the concept of quality. Shortly after the end of the Second World War, he began working with Japanese manufactures to apply his ideas to improve quality while reducing costs, by eliminating waste, and increasing market share, by providing customers with what they valued. His approach involved systems thinking to optimize end-to-end processes such as order fulfilment (order being placed to payment received, including intermediate steps such as manufacturing), using statistics to understand and manage variation, motivating employees by helping them see how their actions affected performance, aligning their objectives to real customer needs, and adopting a systematic approach to learning using a plan, do, study, act (PDSA) approach.
In the 1930s and again after end of the Second World War, members of the Toyoda family studied Ford’s assembly lines and other developments in Japan and elsewhere to explore the possibility of creating a production system that could provide high variety, low cost, high quality and rapid throughput times. Taiichi Ohno is credited with drawing these themes together and developing the Toyota Production System, which is discussed in more detail below.
Womack and Jones’s five principles of lean thinking
As noted in the chapter introduction, lean thinking involves specifying value, lining up value-creating activities in the most effective sequence, conducting these activities without interruption whenever ‘pulled’ to do so by customer demand, and continuously seeking new ways to improve this process. Each of Womack and Jones’s (1996) five principles will be considered in turn.
Specifying value 
Specifying value is the essential first step in lean thinking and needs to be done from the perspective of the end customer. All too often, other stakeholders, such as shareholders, provide the starting point for defining value. 
Womack and Jones (1996) argue that it can be hard to define value because many producers focus too much attention on the products or services they are already making and many customers only think in terms of some variant of what they are already getting. If they do attempt to rethink value, they may simply fall back on well-tried formulae such as lower cost, increased variety or instant delivery rather than challenging what is known and exploring what is really needed. They illustrate this point with numerous cases. For example, Doyle Wilson Housebuilders introduced a radical total quality management (TQM) initiative that was welcomed by customers and helped the company increase market share. But Doyle Wilson recognized that only 22% of those purchasing a home bought a new house and began to wonder why the other 78% of homebuyers preferred old houses. Rather than restricting his attention to what his existing customers, the buyers of new homes, valued, he explored why the 78% of non-customers preferred older properties. This produced some valuable insights. They shied away from buying new homes because of the perceived hassle involved in negotiating the build specification, the long lead times before moving in, the inevitable ‘to-be-done’ lists of work still to be completed after moving in, and the ‘phoney choices’ available from builders who promised customized homes but then loaded them with standard equipment. Womack and Jones describe how this new perspective stimulated a complete rethink about what customers valued and what a builder of new houses needed to provide.
The specification of value in terms of the whole product or service 
Typically, many departments within an organization or many firms within a supply chain contribute to producing value. Problems arise when any one of these elements in the value stream fails to appreciate how their actions affect value from the perspective of the end customer. For example, a company dedicated to producing well-designed, high-quality furniture and marketing its products direct to customers might decide to reduce costs by outsourcing delivery to an independent haulage contractor. The haulage contractor, in turn, might decide to cut costs by paying drivers on a commission basis. The effect of this might be to encourage drivers to complete as many ‘drops’ as possible in order to maximize their earnings, and to discourage them from spending time with customers to help them remove and dispose of packaging, check the quality of their purchase before signing for delivery, or carry the furniture from the front door to the required location. These may all be services that customers value. The furniture company’s effort to deliver value to the customer can easily be undermined by this final link in the value stream. By focusing attention on their own immediate goals, the haulage contractor and the drivers it employs can destroy customer loyalty and adversely affect demand for the product.
Rethinking value not only requires producers to engage in a searching dialogue with customers, but also for all contributors to the value stream to talk to each other about how they each contribute to the value of the whole product or service from the perspective of the end user.
Target cost
Once value has been defined, it is possible to specify target cost. According to Womack and Jones (1996), this is the amount of resource and effort required to produce the product or service to the required specification once all currently visible waste is removed from the process. It is this target cost that provides the lens for examining every step in the value stream.
Identifying the value stream and eliminating wasteful steps 
Identifying and mapping value streams is an effective way of exposing waste. Womack and Jones (1996) define a value stream as all the actions required to bring a specific product or product family through the three critical management tasks of:
1	problem solving: from concept through detailed design to product launch
2	information management: from order taking through detailed scheduling to delivery
3	physical transformation: from raw materials to finished product or service in the hands of the customer.
Chapter 24, on BPR, reviews many of the steps that need to be considered when identifying and mapping value streams.
While many actions in the value stream create value, others create waste (sources of waste are discussed in Change tool 25.1). Mapping a value stream involves identifying every action that, from the perspective of the customer, adds value and categorizing those activities that add no value into ‘type one’ and ‘type two’ waste. Type one waste includes all those activities that create no value but are unavoidable, given current technologies and production assets. Type two waste refers to those activities that fail to add value but are immediately avoidable. Once type two waste has been eliminated, the way is clear to go to work on eliminating the remaining (type one) non-value-adding steps through the application of flow, pull and the other lean techniques considered later in this chapter.
Value stream mapping should not be restricted to the boundaries of a single organization in the supply chain. The concept of the lean enterprise embraces the whole value stream, which will often include contributions from more than one organization.
Making value flow 
Once value has been specified, the value stream mapped and obviously wasteful steps eliminated, attention can be focused on making the remaining value-creating steps flow. Re-engineering to create flow can involve radical change. For example, a batch and queue production system might require considerable modification. This could involve the development of smaller machines, faster methods of switching tools to facilitate the manufacture of smaller batches, and the co-location of related steps in the production process to eliminate waste associated with transporting part-finished components between locations. A continuous flow layout often involves arranging related production steps in a sequence within a single ‘cell’ and quickly moving the product from one step to the next without any (wasteful) buffers of work in progress in between.
Womack and Jones (1996) advocate a three-pronged approach to making value flow. The first, once value has been defined and the end-to-end value stream identified, involves following the product as it moves along the value stream. The second, reminiscent of the ‘clean sheet’ approach to BPR discussed in Chapter 24, involves ignoring traditional boundaries and other impediments to continuous flow, and the third involves rethinking specific work practices and tools to eliminate backflows, scrap and all sources of unnecessary stoppages so that the process can proceed continuously.
While some lean principles are similar to some aspects of BPR, Womack and Jones (1996) are critical of the re-engineering movement. In their view, although re-engineers seek to shift attention away from suboptimal departmental/functional thinking to value-creating processes, they believe that they pay too much attention to aggregated processes, such as order taking for a whole range of products, rather than the value-creating activities for a specific product or product family. They also argue that re-engineers typically limit their attention to delivering change within a single organization, and that they adopt an expert-driven, top-down approach that often fails to engage employees. They contrast this with their lean philosophy, which encourages employee engagement, focuses attention on specific products, and adopts a lean enterprise perspective that includes all the steps in a value stream even if they span many organizations.
Pulling flow 
While flow is necessary, it is not sufficient. Flow needs to be pulled through the production system. The pull principle involves no one producing anything until someone downstream requests it. Womack and Jones (1996) make an important distinction between pull and push. When products are ‘pushed’ through a production system to meet a sales forecast, any unanticipated fall in demand can lead to a rapid build-up of unwanted finished goods (waste) that, if not scrapped, may have to be sold off at a heavy discount. Lean production involves making exactly what customers want when they want it. Figure 25.1 illustrates flow being pulled through the system in response to downstream requests. Customers pull the product from the producer, and within the production system, every downstream production stage pulls inputs from adjacent upstream stages in the production process.

<Insert Figure 25.1>
Figure 25.1 Parts being pulled in response to customer requests

Perfection: continually searching for improvement 
Early steps in the lean change process often involve discontinuous change, such as a radical realignment of the value stream, for example moving from batch and queue to a continuous flow system pulled by customer demand. But the search for improvement should not stop there. An important principle of lean is the ongoing search for continuous improvement (kaizan).
Perfection is the complete elimination of waste. Womack and Jones (1996, p. 94) see the quest for perfection as never ending and liken perfection to infinity: ‘Trying to envision it (and to get there) is actually impossible, but the effort to do so provides inspiration and direction essential to making progress along the path.’ They assert that the first four lean principles interact with each other to create a virtuous circle. Efforts to get value to flow faster expose hidden sources of waste. Efforts to pull products through the system highlight impediments to flow, and efforts to work with customers to refine the meaning of value inevitably point to new ways of adding value, facilitating flow and improving pull.
The pursuit of perfection involves assessing the gap between the current reality and perfection and, rather than trying to do everything at the same time, prioritizing the main sources of waste and focusing energy on these to close the gap. Womack and Jones (1996) advocate that when seeking perfection, attention should be focused on one thing at a time and working on it continuously until the desired improvement has been achieved.
The Toyota Production System, discussed in Example 25.1, is widely regarded as the most successful example of lean. 

	Example 25.1 The Toyota Production System
The Toyota Production System’s systemic qualities have been represented as a house with all parts (foundations, pillars and roof) needing to work together to create the whole (Figure 25.2).
Liker and Morgan (2006) point to some of the key elements of the Toyota Production System:
· 	Just in time was developed to facilitate smooth flow by ensuring that the right part is delivered to the right place at the right time. In ideal circumstances, material moves from operation to operation one piece at a time without interruption, but sometimes this continuous flow is not possible because components have to be produced in batches. Batch production requires the holding of inventories. Just in time refers to the way these inventories are replenished. Where fast set-up times enable machines to be quickly switched from manufacturing one component to another, it is possible to produce tiny batches. This, in turn, facilitates the holding of tiny inventories that are only replenished as required. Replenishment occurs when, and only when, the inventory is drawn down as parts are used in the next process downstream.
· 	Jidoka involves workers stopping production and immediately fixing problems as they occur. It ensures that problems are constantly surfaced and processes are improved on a continuous basis. To work effectively, people need to be skilled and motivated to solve problems quickly.
· 	Heijunka means production levelling. It involves sequencing orders in a way that smoothes out short-term variations in demand. Level schedules make it possible to standardize processes. Without some element of levelling and stability, it would be impossible to maintain minimum level inventories that can be replenished on a JIT basis. For an example of how heijunka works, see Womack and Jones (1996, p. 306).

<Insert Figure 25.2>
Figure 25.2 The Toyota Production System house
Source: Liker and Morgan, 2006, p. 7



Some other lean tools and techniques
There is a wide range of other tools and techniques that lean practitioners use. A selection is provided in Change tools 25.1–25.3.
Change tool 25.1 The seven wastes
Value stream mapping, the basic tool for implementing lean, provides the basis for identifying waste. Taiichi Ohno’s seven wastes offer employees a useful framework for searching out and eliminating all those activities that fail to add value. The seven wastes are:
1	overproduction: making more than required, or making it earlier than required
2	waiting: products waiting on the next production step, or people waiting for work to do
3	unnecessary transportation: moving products farther than required
4	overprocessing products or parts: this can occur because of poor design or inefficient tools
5	inventory: holding more inventory than is minimally required
6	unnecessary motion: people moving or walking more than minimally required, for example looking for tools, or bending to pick up a part or a tool from the floor rather that picking it off a waist-high, non-stoop scaffold
7	defective parts: requiring effort to inspect and fix.
Womack and Jones (1996) added an eighth source of waste, producing goods and services that fail to meet the needs of the customer.
A useful starting point is to ask a group of employees to use the types of waste checklist and identify as many sources of waste as they can in their workplace.

Change tool 25.2 The 5S methodology
Another technique for improving the way work is performed is 5S. Kocakülâh et al. (2008) describe how it can be applied in a kaizen event when a cross-section of managers and production workers are taken from their daily routines to focus on the 5Ss in a specific area. A typical sequence is:
1	Separate: evaluating and removing anything that is not required from the production area.
2	Sort: specifying and labelling locations for all remaining items required to perform the task. Locations are chosen to minimize motion.
3	Sweep: the area is cleaned and kept clean to facilitate efficient working.
4	Standardize: making everything consistent. Machines are set up identically and tasks are performed in a standardized way to support the flexibility of employees between work stations.
5	Sustain: maintaining the discipline of the preceding steps.

Change tool 25.3 The five whys
The five whys is a diagnostic tool that can be used to identify and eliminate the root cause of problems. The (NHS) Improvement Network (www.tin.nhs.co.uk) offers examples of how the five whys can be used to solve problems in healthcare settings: 
1	The patient was late in the operating theatre – Why?
2	There was a long wait for a trolley – Why?
3	A replacement trolley had to be found – Why?
4	The original trolley’s safety rail was worn and had eventually broken – Why?
5	It had not been regularly checked for wear – Why?
Answer: We do not have an equipment maintenance schedule.
The root cause is the absence of an equipment maintenance schedule, not the broken safety rail. Repairing the safety rail, or even a one-off safety rail check of all trolleys, will not guarantee that patients will never be late for theatre because of faulty equipment.
Other tools and techniques include total productive maintenance, single minute exchange of dyes, six sigma, control charts, cause-and-effect diagrams, the PDSA cycle and many more. 
Implementing lean in manufacturing contexts
Scherrer-Rathje et al. (2009) describe two attempts to implement lean in a Swiss food processing machines and equipment manufacturing company (Example 25.2). The first attempt failed but a second, nine years later, was successful. 

	Example 25.2 Lessons learned from a failed attempt to implement lean
The first attempt was initiated by a production supervisor who was struggling to maintain quality and delivery. While senior management agreed to fund the project, they adopted a hands-off approach, leaving the production supervisor and four colleagues to manage it. None of the project team were released from any of their day-to-day functional duties and, along with all those affected by the project, they had to cope with a number of other competing and uncoordinated change projects. This made it difficult to maintain focus and engage others. Eventually, the project was terminated.
Nine years later, a second project to introduce lean was launched. The trigger was increasing costs and an inability to satisfy customer requirements. In some cases, customers were having to wait up to 12 months for delivery and were threatening to move their business elsewhere. The CEO felt that a ‘pull system’ would help to eliminate waste, reduce costs and improve throughput times.
A key difference between the two attempts to introduce lean was that, second time around, there was sustained management commitment to the project. Managers also recognized the importance of getting employees involved and attempted to do this by concentrating resources on a pilot project, selected because it appeared most likely to deliver an early success, and using this early win to demonstrate the value of lean to the entire company. A review of the first (unsuccessful) project pointed to decision-making bottlenecks, caused partly by management’s hands-off approach and partly by their unwillingness to delegate sufficient autonomy to the project team. They addressed this issue by creating ‘just-do-it’ rooms in each business unit. In each room, the entire customer order process was displayed and, every morning, each order was tracked by an interdisciplinary team with the authority and autonomy to make and implement decisions. The wide representation in the just-do-it room offered a macro-view of the whole process and detailed information (a micro-view) about any issues that might arise.



After reflecting on these two projects, Scherrer-Rathje et al. (2009) pointed to a number of lessons that might help to secure the success of future lean projects:
· 	Visible management commitment: Lack of management support can restrict access to required resources, lengthen decision-making processes, contribute to communication breakdowns up and down the value chain, and undermine employee commitment. Management support is a necessary condition for success.
· 	Formal mechanisms to encourage and enable autonomy: The ‘just-do-it’ rooms and procedures that enabled workers to stop production to immediately fix problems (jidoka) are examples of mechanisms that bring people working on the process together and empower them to make and implement decisions to quickly solve problems.
· 	Communication of lean wins from the outset: The second attempt to implement lean involved a pilot project that was used to quickly demonstrate the benefits of lean. In Chapter 32, it is argued that new initiatives are more likely to spread when they are seen to offer clear benefits and when others are able to observe these benefits in demonstration sites.
· 	Continual evaluation of the lean project: Early on in the second project, managers decided that while they would fully involve employees in current implementation tasks, they would not disclose the long-term strategic goal of building a lean enterprise. They took this decision to avoid overwhelming people with the scale of the project. However, as the project progressed, it transpired that some employees started to fear that they might be heading off in the wrong direction and sought reassurance that all the bits fitted together. Six months into the project, management changed their communication strategy and introduced monthly lean briefings for everybody involved. The importance of continually reviewing any change project is discussed in Chapters 2 and 30.
· 	Implementing mechanisms to ensure the long-term sustainability of lean: Scherrer-Rathje et al. (2009) drew attention to a number of things managers can do to help sustain and spread lean initiatives. More detailed consideration of measures that can promote sustainability can be found in Chapters 31 and 32. 

Implementing lean in non-manufacturing contexts: some examples
Lean was originally developed in manufacturing companies and applied on the shop floor, but has since been applied in many non-manufacturing contexts. Liker and Morgan (2006) present an account of how Toyota applied lean principles to the product development process (PDP). They note that technical and service operations are challenging because work is often less repetitive than work on the shop floor and the product is less tangible. Nevertheless, Toyota was able to standardize the PDP, refine it, eliminate waste and, on a continuous basis, reduce both lead time and cost. Liker and Morgan’s account identifies 13 principles for applying lean in service contexts that relate to process, people, tools and technology. Four process principles are summarized here:
1	Establish customer-defined values: In the Toyota PDP case, this helped to reduce wasteful conflict between those who styled the car and product engineers who were more concerned with functionality and manufacturability than looks.
2	Front load the product development process: This helped to get everything right first time and avoid costly downstream design changes.
3	Create a level PDP flow: Years of experience enabled the company to predict the engineering hours required at various points in the PDP and assign engineers to programmes in a level way. People, over and above the core complement, were drawn from a central pool of technicians and engineers from outside suppliers as and when required.
4	Standardization: The key challenge for Toyota was to reduce variation while preserving creativity. Liker and Morgan (2006) point to a number of ways in which this was accomplished. For example, design standardization was achieved by developing a common architecture, modularity and shared components, and standardized skill sets were developed to provide flexibility in staffing.
Three other non-manufacturing contexts where lean principles have been applied are now explored.
Finance 
Swank (2003) reports how lean principles were applied by Jefferson Pilot Finance (JPF) in the insurance industry. JPF was a full-service life insurance and annuities company in competition with specialized niche companies that were able to offer lower premiums and faster handling of policies. JPF’s customers were independent life insurance advisers who sold and serviced policies to end users. The company’s aim was to beat off the competition and establish itself as the ‘partner of choice’ for these advisers.  How it went about doing this is explained in example 25.3.
Example 25.3  Implementing Lean in JPF, a US insurance company
JPF identified many areas for improvement. Processing times varied between locations and, across the company, high levels of errors required many policy applications to be reworked. Swank (2003) reports that JPF believed it could benefit from lean production because its operations involved the processing of an almost tangible ‘service product’, with each insurance policy going through a series of processes, from initial application to underwriting, much like an automobile on an assembly line. 
The company decided to pilot lean in one cell before rolling it out across the company. A number of changes were trialled. For example, linked processes, which were originally located by function in various parts of the organization, were brought together. Co-locating employees who received applications with those who sorted and processed them eliminated long delays. Files were transferred between groups in a matter of minutes rather than days. In addition to speeding throughput, this innovation also helped employees to develop a new awareness of the whole process and how what they did contributed to satisfying advisers and policy holders. Standardized work processes, such as requiring everybody to store files in the same way, alphabetically rather than by policy number or date received, and in the same drawer at each work station, made it easier to move people between work stations in order to balance loads. It also made it easier for employees to cover for absent colleagues. Work flows were smoothed by calculating the time for each operation so that the rate of production could be set to satisfy customer demand and people could be deployed as required to complete all steps in the process.
Product families were identified by clustering applications into separate groups according to complexity and allocating each their own performance goals. Performance measures that focused on eliminating waste and adding value from the perspective of the customer were developed. For example, processing time was measured in terms of the total time between a customer mailing an application to the company and the adviser receiving a completed policy, rather than the time taken to complete an intermediate step in the process.


























Swank (2003) reports that the initiative delivered impressive results. The company halved the average time from receipt of an application to issuance of a policy, reduced labour costs by 26%, and trimmed the rate of reissues due to errors by 40%, all of which contributed to a 60% increase in new annualized life premiums in just two years.
Retailing
Up until the late 1970s, mass retailers achieved a cost advantage over smaller competitors by using their purchasing power to achieve economies of scale. This model required the retailer to hold large inventories and push products onto customers. Abernathy et al. (1999) note that Walmart was one of the first to break away from this model and use emerging information technologies to pull the supply chain. Example 25.4  Pulling the supply chain at Walmart

Customer sales were tracked at checkouts, inventories within and across stores were monitored, and the data used to pull goods from suppliers as required. Supplies were delivered to stores from centralized distribution hubs on a JIT basis, enabling the company to drastically reduce inventories and in-store warehousing capacity.
Attention was then focused on developing a lean enterprise by extending this system to suppliers. Walmart established a ‘Walmart Retail Link’ with P&G, providing the supplier with access to Walmart point-of-sale information, allowing it to track its own products on a real-time basis. This development enabled P&G to manage its own inventories more effectively.



Healthcare 
Young et al. (2004) argue that an obvious application of lean thinking in healthcare lies in eliminating delay, repeated encounters, errors and inappropriate procedures. Ben-Tovim et al. (2007) describe a successful lean implementation programme at Flinders Medical Centre in Australia. 





Example 25.5 Implementing Lean at Flinders Medical Centre

The initial project involved the emergency department (ED). It was so congested that patients overflowed into the recovery area of the operating suite, disrupting the work of the ED and the division of surgery. Some elective surgery had to be cancelled at short notice, surgical training was disrupted, the safety of care in the ED was becoming compromised, and staff turnover was high.
The project started with a multidisciplinary group of ED staff mapping patient journeys. This demonstrated that the use of a five-point measure of patient acuity, the intensity of care required by a patient, to prioritize care contributed to many problems, including the distress of patients who were ‘bumped’ down the queue when later patients were seen first because they had been allocated to a different triage category (a category determined by how likely they were to benefit from immediate medical care). Staff attempted to rescue this situation by instituting ad hoc and hard-to-manage strategies to push through ‘bumped’ patients when the build-up became excessive.
Streaming was introduced to help resolve this and related problems. Patient care families (groups whose care process was sufficiently similar for them to be managed together) were established on the basis of ‘likely to go home’ or ‘likely to be admitted to hospital’. The process for each group was simplified by creating ‘production cells’ in which steps in the value stream were lined up to facilitate a steady flow. Patients were treated in these cells as they arrived rather than treating them in batches. The result was a halving of patients leaving the ED without completing their care, a reduction in congestion by decreasing the time patients spent in the department by 45 minutes, and the freeing of capacity to cope with a 10 per cent increase in demand over the following 12 months.
Following this early success, lean thinking was disseminated across the hospital. Process mapping created detailed pictures of how work was done and generated a commitment to change. This led to the identification of improvement opportunities and the engagement of staff in PDSA cycles to eliminate waste and deliver value. Ben-Tovim et al. (2007) illustrate how this worked with an example that eradicated waste by speeding patient discharge. It became clear that the discharge of some inpatients was delayed because they had to wait for a date for a crucial follow-up test. A search for the root cause revealed that the clinical laboratory was under such pressure to perform tests that, when the laboratory receptionist left, it was decided to appoint a new technician rather than a replacement receptionist. The result was that appointments could only be made when a laboratory staff member was free to pick up and respond to messages left on the telephone answering system. This delay had the knock-on effect of increasing congestion in the ED while new patients who needed to be admitted waited for a bed.






























These examples demonstrate how a lean philosophy that can deliver benefits in many different settings. Read Case study 25.1 on the Grampian Police and consider how lean principles can be applied in this setting.

Case study 25.1 Grampian Police
Members of the public were frustrated because they were finding it difficult to contact Grampian Police. There were over 70 different telephone lines the public could use. Some went to a central switchboard, others directly to various departments or local police stations, many of which were so small that they were not manned on a continuous basis. Consequently, many calls were not answered or were answered by somebody who was not in a position to resolve the caller’s problem. Grampian Police responded by creating a new state-of-the-art call centre. Operators could use a geographical information system to identify where a caller was calling from, and could access a crime information system so that they were instantly aware of criminal activity in that area and the contact details of local officers and those leading current inquiries. The new service was well received, not least because call centre staff were able to deal with many calls in their entirety to the complete satisfaction of the caller. As word got round, more people started to ring in. The call centre became a victim of its own success. Workloads increased and the call centre manager appealed for more staff. But setting up the call centre had already stretched resources, so another way of managing the workload had to be found.
Before reading on, make some notes on how you think lean thinking might help to resolve this workload problem.
Attention was focused instead on why people were calling the police. After analysing the reasons, it was found that a significant percentage of all calls related to firearms licensing matters. Grampian is a large rural area with many farmers and others who own firearms and shotguns that have to be licensed. A more detailed analysis of this category of calls revealed that almost all of them were prompted by problems and delays associated with the process of obtaining or renewing licences. It was predicted that eliminating these problems could free up to 14 per cent of the call centre’s capacity.
The first step was to study the existing process and identify sources of problems and waste arising from the design of the system. The licence renewal process, for example, started with a notice to renew being posted out to certificate holders. They then had to return a completed form to police headquarters together with other documents. After the forms had been returned and checked, a police officer was dispatched to visit the gun owner’s premises, to inspect the guns and ensure that they were stored in a secure gun cabinet, as well as checking the suitability of the applicant. It was also necessary to inspect the land where the guns were to be used to ensure that it was compatible with the intended use. Unfortunately, many application forms were not completed correctly or some supporting documents were not supplied. The documentation had to be logged and filed and the applicant had to be written to with a request for further information or missing documents. Resubmissions then had to be reconciled with the original documentation before they could be processed. Gun owners were frustrated because, for a variety of reasons, they often experienced delays in renewing their licences.

<Insert UNFig2>
© Andrey Nekrasov/Fotolia.com

After the existing process had been studied, attention was focused on redesigning it to eliminate unnecessary steps and provide gun owners with a speedy and hassle-free service. The new licensing process was made to flow without interruption. Once the renewal application had been posted to the applicant, a specialist inquiry officer contacted the gun owner and arranged a home visit to complete the application process. During that visit, the inquiry officer helped the gun owner to correct any errors on the application form, checked that all the supporting documents were in order, inspected the gun, ensured that it was fit for purpose and checked the security arrangements. If the inquiry officer was satisfied that the gun owner was a fit applicant, he could accept payment on the spot and forward his recommendation to the firearms licensing manager who could then issue a licence. A process that used to take a considerable time and prompt many telephone calls to the police could now be completed expeditiously without any need for the applicant to phone the call centre.
Summary
Womack et al. (1990) coined the phrase ‘lean’ to describe a production system that does more with less and less. It is a customer-focused process that aims to provide customers with precisely what they want, free of defects, exactly when they want it. Scherrer-Rathje et al. (2009) differentiate between lean as a set of tools and techniques and lean as a philosophy:
· 	Many practitioners focus their attention on tools, such as control charts, 5S, seven wastes, total productive maintenance, JIT inventories and so on, and direct their efforts towards applying some of them to achieve specific outcomes. Sometimes, change efforts are restricted to particular parts of the organization or directed towards the achievement of limited goals, such as cost reduction.
· 	Others view lean as a philosophy and focus more attention on acting in accordance with guiding principles and overarching aims to create a ‘lean enterprise’. They adopt a more holistic approach and consider how the interrelationships between and synergistic effects of related practices can affect performance across the whole enterprise.
This chapter traced the development of lean thinking and presented Womack and Jones’s five lean principles:
1	Precisely specify value for each product or product family: Specifying value is the essential first step in lean thinking and needs to be done from the perspective of the end customer. Value also needs to be specified in terms of the whole product or service. 
2	Identify value streams for each product to expose waste: Mapping a value stream involves identifying every action that, from the perspective of the customer, adds value and categorizing those activities that add no value into type one and type two waste. Type one waste includes all those activities that create no value but are unavoidable. Type two waste refers to those activities that fail to add value but are immediately avoidable.
3	Make value flow without interruption: A continuous flow layout could, for example, involve arranging related production steps in a sequence within a single ‘cell’ and quickly moving the product from one step to the next without any (wasteful) buffers of work in progress in between.
4	Let customers pull value from the producer: The pull principle involves no one producing anything until someone downstream requests it.
5	Pursue perfection by searching out and eliminating further waste: Perfection is the complete elimination of waste. 
A number of lean tools and techniques were reviewed along with issues to be considered when implementing lean. The chapter ended with an exploration of how lean has been applied in manufacturing and non-manufacturing settings.
Ben-Tovim et al.’s account of applying lean thinking at Flinders Medical Centre illustrates a key tenet of lean: learning and change only come from working on problems in the workplace. Lean is not a top-down process where senior managers diagnose the problem, design and then implement a solution. It is a process that involves people in the workplace developing a detailed understanding of how the work is done, searching out the root causes of waste, and identifying more effective ways of delivering value to end users. Lean initiatives not only require visible and continuing management support but also a commitment from those directly involved in the workplace to engage in a bottom-up process to bring about change.
According to the typology presented in Figure 16.3, lean is a technostructural intervention.
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