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(Source: After Womack and Jones, 2003)

the can of coke should be ‘always within reach of your thirst'. That is an
attempt to define value from the end-customer perspective. Another is Porter’s
concept of the value chain (Porter, 1985), which sees two types of activity that
are of value to the customer. The first is the primary value activities of trans-
forming raw materials into finished products, then distributing, marketing and
servicing them. The second is support activities, such as designing the products,
and the manufacturing and distribution processes needed to underpin primary
activities.

Identify the value stream

Following on from the concept of value, the next principle is to identify the
whole sequence of processes along the supply network. The principles of time-
based mapping are discussed in sections 5.4 and 5.5 of Chapter S.

Make value flow

In essence, this means applying the pyramid of key factors that we outlined in
section 7.1. Minimising delays, inventories, defects and downtime supports the
flow of value in the supply network. Simplicity and visibility are the foundations
to achieving these key factors.

Pull scheduling

Enforce the rules in section 6.1: make only in response to a signal from the
customer (the next process) that more is needed. This implies that demand
information is made available across the supply chain. Where possible, supply
from manufacturing, not from stock. Where possible, use customer orders not
forecasts.

While some of these concepts may be distant from current practice, lean think-
ing shares the philosophy of ‘big JIT": seek perfection. This is the fifth principle,
and is achieved by gradually getting better at everything we do, squeezing waste
out at every step. We continue this section by considering the sources of waste,
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and the way in which lean thinking can be applied to enriching value in business
processes.

Application of lean thinking to business processes

‘Working back from the customer, a focal firm should consider the following
processes:

© order to replenishment;
© order to production;
 product development.

In each of these processes, the application of lean thinking involves examining
the process, quantifying waste within it, identifying root causes of the waste, and
developing and implementing of solutions. Examining the process involves
‘mapping it using a variety of techniques such as flow charting, depending on the
nature of the process. Performance is quantified by taking measures of the differ-
ent kinds of waste. For a first attempt, using the time-based measures of lead time
and value-adding time often reveal the main incidences of waste. Having identi-
fied waste, lean thinking applies the problem solving tools associated with total
quality control (TQC) to identify root causes and develop solutions.

The application of lean thinking is the means by which many companies bring
their processes under control. Following a systematic approach to tackling waste,
they seek to minimise defects, to minimise downtime and to maximise simplicity
and visibility.

Order to replenishment

The order replenishment cycle concerns the time taken to replenish what has
been sold. Lean thinking seeks to manage the order replenishment cycle by re-
placing only what has been sold within rapid replenishment lead times. These
points are taken up in the next two sections of this chapter, on vendor-managed
inventory and on quick response.

Order to production

The order to production cycle is the series of steps that are followed to respond to
an order, organise and undertake production, and deliver the product to the cus-
tomer. This ‘make to order’ process may be contained within a company or can
extend down the supply chain.

Product development

Product development delivers new products or services that can be sold. This
process is essential if an organisation is to have future success. Lean thinkin;
can be applied to this process to make it more effective by supporting th|





image8.png
Just-in-time and lean thinking 235

716

development of products with desirable attributes and features, and achieving
this on time. It can also make the process more efficient and ensure that products
are developed to cost.

Role of lean practices

Lean thinking is associated with a number of operational practices that help to
deliver the aim of waste minimisation. Two of the most significant are:

o small-batch production;
o rapid changeover.

‘These two practices are closely associated with each other, but are considered
separately here to aid clarity.

The target in small-batch production is a batch size of 1. The traditional logic
behind large batches is to take advantage of reduced costs through economies of
scale. This approach is often flawed, as batch size decisions generally consider
only production costs, and overlook the costs of inventory and lack of flexibility
that is caused by large batches. Lack of flexibility is a major contributor to poor
quality of service to the end customer. The rationale behind small batches is that
they can reduce total cost across a supply chain, such as removing the waste of
overproduction. They help to deliver products that the end customer wants
within the expected lead time (D-time - Chapter 5, section 5.2).

The contribution of rapid changeover was graphically shown by the
changeover of press tools used to make car body panels. These cumbersome
pieces of equipment can weigh up to 10 tonnes, and historically took up to eight
hours to change within the large presses. The consequence of these long
changeover times was that component production runs were long, often going
on for days before the press tools were changed so that another component could
be made. Extensive work, again pioneered by Toyota, was undertaken on press
design, tooling design and component design over a number of years to help
reduce changeover times. The effect has been to reduce changeover times for
tools for large pressed parts to around five minutes. Consequently, practices that
reduce changeover times are often known as single minute exchange of dies (SMED;
Shingo, 1988). The ability to undertake rapid changeovers allows a batch of each
different body panel to be produced each day in line with current demand
instead of having to produce to forecast.

The lesson from the automotive industry is that even very large pieces of
equipment can be developed to allow rapid changeovers. This effort may take a
number of years, and is reliant upon developments in machinery and product
design. The effect is to provide the flexibility to make possible small-batch pro-
duction that responds to customer needs.

Small-batch production associated with rapid changeover allows productivity
to be maintained by taking advantage of economies of scope. Instead of
economies of scale, where quantities of the same thing are made, economies of
scope lower costs when quantities of similar things that use the same production
resources are made.
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7.2 The concept of agility

The ‘agile supply chain’ is an essentially practical approach to organising logistics
capabilities around end-customer demand. It is about moving from supply chains
that are structured around a focal company and its operating guidelines (for ex-
ample, Ford Production System’) towards supply chains that are focused on end-
customers. Enabling the agile supply chain requires many significant changes: as
an example, consider the position of Li and Fung, the largest export trader in
Hong Kong. The organisation coordinates manufacturers in the Far East to supply
‘major customers such as the Limited, mostly in the US. Chairman Victor Fung
says that one of the key features of his approach s to organise for the customer,
not on country units that end up competing against each other.

So customer-focused divisions are the building blocks of our organisation, and
we keep them small and entrepreneurial. They do anywhere from $20 million to
$50 million of business. Each s run by a lead entreprencur.

(Magretta, 1998)

And capabilities of the supply networks are ‘all about flexibility, response time,
small production runs, small minimum order quantities, and the ability to shift
direction as the trends move’. While some of these ideas reflect JIT approaches,
the key is to organise logistics from the customer order back - or ‘outside in’ - as
opposed to pushing product-service offerings into the market - or ‘inside out’.
Important requirements for that change in mindset include:

A relentless focus on drivers of customer value in all logistics processes.
 Developing capabilities for responsiveness and flexibility in advance.
» Using those capabilities to align supply chains operations in a dynamic manner.

Mason-Jones et al. (1999) developed a helpful comparison between agile and
lean supply, shown in Table 7.1. We have extended this table into our compari-
son of further characteristics of lean and agile supply, shown in Table 7.2.

There is no reason why there should be an ‘either-or’ approach to logistics
strategy. Thus, many supply chains can adopt a ‘lean’ capability up to a given
downstream process, and then adopt an ‘agile’ capability thereafter. This enables
high productivity, low cost processes to start with, followed by responsive
processes to allow high levels of customisation thereafter. Such a strategic choice
has been referred to as ‘leagility’ because it combines the benefits of both supply
capabilities. The concept of leagility is close to that of postponement, which we
discuss later in this chapter,

The comparisons in Tables 7.1 and 7.2 help us to place ‘agile’ in relation to
“lean’, and thus to complement our earlier concept of logistics performance objec-
tives. In Table 1.1 (page 27 in Chapter 1), we considered the issue of competing
through logistics. The relative importance of the four ways of competing through
logistics (quality, time, cost and dependability) can be assessed with the help of
order winners and order qualifiers (see section 1.3.4). Order qualifiers comprise the
factors that are needed to gain entry into a given market. To actually win orders
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Table 7.1 Comparison of lean supply with agile supply: the distinguishing attributes

Distinguishing attributes Lean supply Agle supply
Typical products Commodities Fashion goods
Marketplace demand Predictable Volatile

Product variety Low High

Product lfecycle Long Short

Customer drivers Cost Availability

Profit margin Low High

Dominant costs Physical costs Marketabiliy costs
Stockout penalties Long-term contractual Immediate and volatile
Purchasing policy Buy materials Assign capacity
Information enrichment Highly desirable Obligatory
Forecasting mechanism Algorithmic Consultative

Table 7.2 Further characteristics of lean and agile supply

Characteristic Lean Agile

Logistics focus Eliminate waste Customers and markets

Partnerships Long term, stable. Fluid clusters

Key measures Output measures like Measure capabilties, and focus on
productivity and cost customer satifaction

Process focus Work standardisation, Focus on operator self-management
conformance to standards to maximise autonomy

Logistics planning | Stable, fixed periods Instantaneous response

demands that performance of the focal firm on one or more factors must be su-
perior, so that products win orders in the marketplace because the performance
of competitors on these factors is not as good. These are called order winners. The
specification of order qualifiers and order winners helps in the development of
logistics strategy. Order winners and qualifiers can change over time (Johansson
et al., 1993), for example as a result of changes in the product lifecycle. Thus it is
essential to re-visit the specification of order winners and qualifiers regularly to
ensure that they reflect current market characteristics (Aitken et al., 2005).

‘The agile mindset aims to align supply capabilities with end-customer demand,
5o we can view demand characteristics as placing the challenges that supply capa-
bilities must meet. We explored demand characteristics in section 2.3: next we
consider how these can be matched by supply capabilities.

238 Chapter 7 » Justi
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Supply capabilities

Allocation of finished goods to given customer orders is a familiar way of
responding quickly to demand - for example, selling cars from a dealer forecourt.
But this approach to supply means that inventories of finished goods must first
be built up. The problem is that they must be built up in anticipation of unknown
demand. If stocks pushed by a manufacturer onto its dealer network re too high,
they will have to be discounted. If they are too low, sales are lost to competitors.
Delaying the exact specification of the car until the customer order is known, and
then delivering it within an acceptable D-time, is called form postponement. The
concept of ‘postponement’ is now increasingly widely employed by organisa-
tions in a range of industries (van Hoek, 2001). Postponement is widely used to
improve responsiveness, and is defined (Skipworth and Harrison, 2004) as:

‘The delay, until end-customer orders are received, of the final part of the transfor-
‘mation processes, through which the number of skus proliferates, and for which
only a short time period is available. The postponed transformation processes may
be manufacturing processes, assembly processes, configuration processes, packag-
ing o labeling processes.

For example, the aim of the ‘three-day car’ project is to complete paint, trim,
final assembly and delivery of a car to dealer within three days (Holweg and
Miemczyck, 2003). Many less ambitious form postponement applications delay
packaging, labelling, adding documentation or product peripherals until an
order is received. If the decision is limited to peripherals such as type of power
supply to a printer, or to whether the number of cans in a pack is 6 or 12, we call
this logistical postponement.

The appearance of wide customer choice can be created while keeping source,
make and deliver processes as simple as possible. This is the thinking behind the
principle of design for logistics. Creating an agile supply chain requires more than
revising logistics and distribution management: it goes all the way to product
design. A favourite trick of computer manufacturers such as Dell is to make com-
mon electronic boards, and to package them in many ways to create different op-
tions. While parts of a board are redundant on many of the finished products,
this is more than offset by savings in inbound and manufacturing logistics.

Individual companies in an agile supply chain need to align their operations by
redesigning the flow of goods, information and management practices. The aim
is the virtual organisation, where groups of supply chain partners agree common
terms for working together. There are several possible stages in the evolution of a
virtual organisation. Traditional sourcing and contract logistics imply an inter-
face between trading partners that is limited to buy-sell transactions. JIT sourc-
ing is an example of a broader interface with sharing of demand data and
alignment of logistics processes. Integrated contract manufacturing - in which a
third party controls most of the make processes - attempts the integration of
demand with supply in the way suggested by Figure 1.6. ‘Fourth party logistics’ is
close to this model in that a third party takes over organisation and coordination
of the entire flow of goods, information and management of the entire logistics
operation including material planning and control. These supply capabilities
which can be deployed to support the agile supply chain are summarised in
Figure 7.5.
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‘We explore these approaches further in section 7.2. Meanwhile, Case study 7.3
shows how Xerox developed a ‘next generation’ logistics strategy by injecting
fresh thinking into the position outlined in Case study 1.2.

Segmenting the supply chain at Xerox (Graham Sweet)

By the middle of the 1990s Xerox had integrated its European manufacturing and logis-
tics processes and organisations, developing an end-to-end approach to its supply
chain. This had delivered massive financials benefits to the company both in terms of
inventory reduction and operating cost. At the time it was to launch a new range of prod-
ucts and to extend its market coverage, and it was recognised that the predominantly
‘one size fits all’ approach to customer fulfillment was not competitive. The company
embarked on a programme of asking customers about their requirements for overall ful-
fillment and understanding supply chain competitive performance.

Based on market/customer expectations the company segmented its supply chain
into four different streams across the total source-plan-make-deliver process. The
segmentation of the market/customer expectations is shown in Figure 7.6 and the
supply chain response in Figure 7.7. Volume represents the number of orders/ship-
ments; variety reflects the combination of product variation and day-to-day demand
variability.

The organisation and the processes of the supply chain needed to operate differently
since the priorities of the market and customers were different. Different performance
measures and targets were established for each segment and cultures and incentives
put in place to drive the change. In all cases the company operated with outsourced
partners as part of the supply chain operations but the balance between outsourced
and in-house varied depending on the skills and flexibility required. As ‘adding
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Figure 7.7 Supply chain response

customer uniqueness as late as possible’ was a key element in the process design, col-
laboration with the product design teams and suppliers became essential to engineer
supply chain-friendly products.

In particular in the high volume/high variety segment the customer order is directed
to the integration centre at the end of the line, which has less than five days to finalise
the product and deliver to the end-consumer. This could only be achieved by engineer-
ing the product to a modular design with final configuration from stock of ‘neutral’
modules and adding customer-unique options. This capability required flexibility and
agility in all areas of the supply chain and investment in the people and skills of demand
and supply planning developing key competencies to ensure capacity and inventory to
meet the different variations in demand.

At the time the segmentation approach allowed the company to fulfil the majority of
its European customer orders from a European supply, with the exception of the high
volume/low variety segment which supplied customers through distributors and
retailers.

This approach not only improved measures of customer responsiveness but also
improved inventory turns, reducing the need for stocks below the European level and
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overall supply chain costs. Inherent i the design was not only the flexibilty in opera-
tion but the ability to create and restructure the segments depending on changes to
market and customer needs. This configuration of the Xerox supply chain segmentation
had a lfe of approximately four years.

Question

1 Map the Xerox segments and market response (Figures 7.6 and 7.7) onto demand
characteristcs in Figure 211 and supply capabilties in Figure 7.5 as far as you can, mak-
ing assumptions where necessary. How closely does the ‘actual’ match ‘theoretical"?

Classifying operating environments

Figure 7.8 offers a classification of operating environments based on demand
characteristics shown in Figure 2.9 and supply capabilities shown in Figure 7.5.
This classification places agility in the context of alternative logistics strategies.
First, A, B and C products are positioned. This is based on a Pareto analysis of an
organisation'’s product range (for an example, see Figure 2.1). Typically, class ‘A
products comprise 80 per cent of sales value taken on just 20 per cent of orders.
They tend to be the more standardised, have lower forecast errors and lower vol-
ume variation. Lean logistics methods are therefore often appropriate. Class ‘B’
products on the other hand are often subject to higher forecast errors, and have
higher volume variations. They are often better served by agile approaches.

H L
B — e 1]

H L
~————————————————— Forecast accuracy

L H
> Volume uncertainty

€ Product 8 Product

Innovation/
projects

Mass customisation

ECRIQR

Figure 7.8 Classifying operating environments
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7.2.2 Preconditions for successful agile practice

In addition to the above supply capabilities within the supply chain, there is
another set of factors that need to be in place for the agile principles and
practices described in section 7.2.4 to pay off or work at all. These are cross-
functional alignment and enterprise level focus on the contribution of logistics
management and strategy. If revenue-generating functions in particular do not
adopt at least a base-level understanding of agile principles, all efforts within
logistics may be wasted. And if there is not an enterprise-wide focus on the value
potential of logistics, agile efforts are not going to be recognised for what they are
worth - and might not provide a compelling enough case for possible investment
in them to be made. We propose an enterprise-level reality check and a cost of
complexity sanity check before investing in agile capabilities. We also argue that
complexity should be controlled, and that agility will not take away the need for
forecasting accuracy.

Enterprise-level reality check

Starting with the enterprise-wide context, most senior managers know that turn-
ing to logistics and the supply chain s a ‘good call’ when times get tough. Logis-
tics probably gets most mentioned in earnings reports when cost cutting is a
response offered to poor performance. In spite of its potential to contribute to
cost saving programmes, the value of logistics should not be seen as a first port of
call when the bottom line needs to be improved. Agility is centred around the
notion of winning in the marketplace based upon service and responsiveness.
While such a strategy can be aimed at doing more for less, it may actually - and
more importantly - be doing less to earn more. Top line improvement can flow
from outperforming competitors through responsiveness to customer needs.
Delivery speed and reliability can be such important sources of productivity to
customers that we can earn more of their business. An enterprise-level recogni-
tion of the contribution of logistics s a precondition for any business case on
agile practices.

Cost of complexity sanity check

The value potential of logistics can only be capitalised on if other functions com-
ply with another key precondition: lowering the cost of complexity where differ-
entiation has no competitive value. As much as agility principles are based on the
notion that differentiation is good and ‘doable’, it does not mean that revenue
groups should be given a ‘carte blanche’ to create proliferating service, product
assortments and promotions. There are limits to how much value that variety
creates, and the extent to which these demands can be met without the cost of
complexity spiralling out of control, even for the most agile supply chain. The
Key point is not to exceed the capability of the supply chain to deliver the mar-
Keting promise.
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While differentiation of logistics service can generate short-term gain, the
question that revenue-enhancing proposals need to answer is ‘will it do o prof-
itably?” Adding a product feature, offering special delivery service and timetables,
and engaging in a special promotion might help close a deal in the market in the
short term. But such deals can also create added logistics and supply chain costs
that are not compensated for by the added revenue, One executive from a manu-
facturing company put it well:

When we showed the financial impact of certain deals our sales teams had closed,
it made them realise there were certain deals we should have walked away from.

Even though it may be hard to assess economic gain or pain from product/
service differentiation, reality can be checked by asking questions such as:

© Do customers really want fast delivery, or is reliable delivery more important
even when slower?

# Do customers really want delivery whenever they ask for it, or could a shared
forecasting effort resolve fire-drill situations?

© Do we need product proliferation for short-term gain, or because we add sus-
tainable revenue to the business?

o Is there a limit to the number of product variations that the market can recog-
nise and absorb?

© Did we offset added warehousing and distribution costs - even when just di-
rectionally right - against added revenue potential?

Heineken, the brewer, offers a powerful example of the last point. During a
recent Christmas season it introduced a special product for promotion in the
market - the magnum bottle. This seasonal promotion and product won several
‘marketing prizes, and created a lot of buzz (or fizz, even!) in the marketplace. It
was also a product that suffered from substantial added shipment, packaging and
production costs because different production line setups, bottles, labels and
boxes were needed for a very limited demand window. Was it worth the effort
and focus of the responsive capabilities that were needed?

Another powerful illustration of the issue is a tactic that one executive calls the
‘warehouse dust test’:

We take our sales people through our warehouse when they come to us asking for
new products and promotions and show them the dust levels on other promotional
products and product variations that we stock. We ask them ‘which products can be
discontinued when we introduce a new product? or ‘do we need the new product
to begin with?’

Lowering the cost of complexity: avoiding overly expensive agility

The purpose of responding to customer demand is fundamental to the role of
logistics. In this sense, agility is a natural goal. A key qualification is:

not at any cost, nor to compensate for mismanagement elsewhere in the
organisation.
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Many organisations face challenges related to the risk of driving responsiveness
over the top in the wrong areas of focus. Three examples illustrate the cost of
complexity (see section 5.1.2):

o Product, packaging and stock keeping unit proliferation leading to extremes of
80 per cent or more of products not even generating 1 per cent of revenue

© Delivery speed is too high, resulting in increased costs for the customer because
products arrive too early. This increases handling, storage and related costs.

# Promotions and special events that cause upswings in demand based on sales
efforts, not on true customer demand. This leads in turn to downswings
shortly thereafter.

In general, complexity in the supply chain is made worse at an organisational
level because of aggressive global and international sourcing of materials and
products. This reduces the cost of goods sold. However, complexity adds substan-
tial distance, time and dependence on the international logistics pipeline. These
increase the as risk of supply chain failures.

There are two key issues at stake here. First, agile capabilities are not the excuse
for other functions (such as sales) to ignore supply capabilities in running the
business. Second, agility should not be driven by the need for supply chains to
compensate for mismanagement in other parts of the business. Cost of complex-
ity is the term that captures the negative consequences of agility in poor organi-
sational contexts. It refers to the costs resulting from unnecessary complexity in
the supply chain that agility can reduce. But the key questions are:

© Where s the value in this complexity to begin with?

© What customer need does it address to have warehouses with products and
materials from old promotions collecting dust?

# Does every shipment really need to be a rush shipment or can some shipments
be allowed a bit more time and consolidation with other shipments in cheaper
modes of transportation?

o Are promotions and resulting short-term peaks in demand a way to boost
short-term revenue, or a way to raise long-term sustainable revenue growth?

‘The following are some examples of actions to help reduce non-value-added costs

of complexity:

© Has the organisation conducted an analysis of revenue contribution by sku?

o Consider using a revenue threshold for maintaining a given sku.
» Does the organisation have a process for reviewing the product portfolio at
least annually?
© One-off sku reductions do not address the ongoing tendency to proliferate skus over
time.
# Are there hard revenue forecasts related to promotion request that can be
evaluated?
® Revenue upside potential is most often used to justify adding events
reviewing real impact after some time or after the event helps force discipl
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e Are people ordering shipments aware of the cost of rush orders and are they
asked to organise shipment around real and explicit customer request?

e Ticking the ‘ASAP’ (‘as soon as possible’) box on a shipment form may become
standard behaviour, irrespective of customer need.

In addition to such actions, driving forecast accuracy will assist in avoiding
inventories of unsaleable product and panic shipments.

Forecasting; reducing the need for last-minute crises

As important as fast response may be, organisations cannot make all of their
operational decisions in real time and in response to events already taking place.
Some advanced preparation and planning is required. Hence, even in the most
agile supply chains, forecasting is needed and can be used to avoid expensive
panic shipments against orders that could have been anticipated.

Based upon assessment of market potential of new and existing products, pro-
motions and services a demand forecast can be developed. This can be used to
prepare and offer input to several internal forecasts. The financial forecast (com-
municated to financial markets) is impacted by the operational demand forecast
and the plan for capacity and asset utilisation. The capacity plan is used in both
the mid (example: which warehouse will hold which products from the assort-
ment?) and short term (example: how many products can we make tomorrow?).
Asset footprint/forecast is the mid- to long-term plan for capacity needed in the
supply chain to cope with volume of demand and nature of demand for services
(example: how many warehouse spaces do we need in Europe?).

The more accurate the demand forecast, the better a company can prepare in
advance of demand occurring, avoiding the need for last minute response to un-
expected demand as well as the cost of preparing for demand that might never
occur. However, it is probably impossible to fully and correctly anticipate de-
mand at all time horizons and in all markets, for all products and services, even if
revenue groups fully tried and technology (forecasting tools, enterprise resource
planning software etc.) were perfect. There are several management approaches
to forecasting that will enhance its accuracy and relevance. These include:

® A ‘one forecast’ approach: aggregating product/market specific forecasts to a sin-
gle global forecast allows the ‘big picture’ to be developed. It also forces differ-
ences in local forecasts to be discussed and resolved. Further, it ensures that the
firm executes against a single number, not against several.

e Ensure forecast accountability: most often, revenue groups will be asked to de-
velop or crucially impact the demand forecast. These groups have limited in-
centives to drive forecast accuracy. They don’t have to live with the
consequences, so under-forecasting makes it easier to hit sales targets. So a
focal firm should consider adding a review of quality and accuracy of forecast-
ing input to performance evaluation as one mechanism to drive accountability.

® Make forecasting business relevant: in addition to the above, linking demand and
operational forecasts to financial forecasts and effort to drive business im-
provement (such as long-term cost savings) adds relevance to the forecasting
process.
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@ Use one process: establishing a single forecasting process for the global supply
chain (allowing for minor local variations if need be) allows for consistency in
approach, interpretation and measurement.

So far, we have considered ‘when’ and ‘where’ agile capabilities should be
considered. Some supply chains will be better positioned to support the mar-
kets they serve by focusing more on lean approaches — for example, in many
low variety, high volume situations. An increasing number of markets will be
better served by agile strategies that require responsiveness — for example, be-
cause variety is increasing and volumes are decreasing. So next, we consider
what capabilities are needed to support the responsiveness objective in more
detail.

Developing measures that put the end-customer first
to improve market sensitivity

All companies include customer service in some form in their performance meas-
urement system. However, almost all operationalise this measurement internally,
leading to responsiveness that is misguided and focused wrongly, i.e. not directly
and fully on customers, thereby limiting network integration across the supply
chain. In particular, most companies measure delivery service in one or multiple
ways based upon their internal definition of success. Typically the measures focus
on how reliably and fast the company delivered against the timetable it put
forward. This misses the point as this timetable might not be aligned with end-
customers needs at all. So companies are not tracking responsiveness to these
needs. It is much better to ask customers for their desired delivery window and
measure execution against that customer-defined measure of success. General
Electric realised this when it presented high delivery reliability scores from its
own measurement to customers and received a negative reaction. Customers said
performance was not as high at all by their measurement, against when they
needed deliveries to take place.

GE changed its measurement set towards what it calls Span measurement. Span
stands for the range of delivery around customer requested due dates. Essentially,
the company now measures, across all deliveries globally, how close it was to the
delivery date the customer requested when ordering. In its plastics business the
company brought Span down from 30 days to just a few days within a matter of
months. This means that every customer can depend upon GE delivering any
product, anywhere in the globe, when they ask for it with a maximum variation
of just a few days.

The experience of GE suggests the value of several actions to improve measure-
ment for agility:

e Share measurement dashboards with customers.

o Do not measure against your own measures of success, ask the customer what
defines success for them.

e Hold all parts of the supply chain accountable against the customer;
measure of success so that there is no escape from market sensitivity.
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7.2.4 Shared goals to improve virtual integration

Agility requires the ability to be able to respond to local market requirements and
opportunities. However companies should still aim to leverage skills and capabil-
ities across the regions in which they operate. This means they need to establish
and strive for shared goals across their business units as a form of virtual integra-
tion, with local operations remaining in place and the focus remaining on local
customer service (van Hoek et al,, 2001).

Most often however, companies trend either towards local responsiveness or
strong global standardisation and organisation. Hewlett Packard used to be in the
former camp. At one point for example they found that there were dozens of sim-
ilar B2B exchange efforts underway across the company with informal coordina-
tion between teams at best. Rightfully, HP did not respond with, what would have
been intuitive to many, a centralisation of efforts and control. Instead, they devel-
oped a distributed governance approach that allows for local responsiveness but
leverages lessons learned for the company and avoids duplication of efforts.

In order to find a way to balance proliferation of businesses and divisions with
high divisional autonomy and complexity in organisation, HP launched a supply
chain governance council. The charter that its executive committee set was to
implement pan-company efficiency initiatives and uncover supply chain-based
revenue opportunities. Specific goals include establishing and driving a coordi-
nated approach to investments pertaining to opportunities that have a pan-
enterprise scope and impact and supporting executive awareness of key initiatives
to avoid reinventing the wheel.

‘This means that the HP governance council explicitly does not get involved
with initiatives that are specific to an individual business or region; it does not
centrally control supply chain governance but it does support larger initiatives
from which many parts of the organisation can and should benefit. It also pro-
vides senior management with a method for supporting and steering direction
on most important opportunities and directions.

Four key operating rules at the council are:

1 mandated senior participation;
2 focus on enterprise-wide initiatives;

3 driving initiative development through divisional sponsorship;
4 fund initiatives from divisional budgets.

‘The last two are particularly interesting as they help avoid creating a corporate
centre approach that can dictate without the businesses caring or paying for it.

Keys to success in a governance approach like this include the need to avoid
layering a governance council on top of existing structures. If it generates more
governance this can only conflict with existing structures and might enhance
bureaucracy rather than agility. Further to that it is important to keep the struc-
ture simple and crisp; the governance council serves the purpose of being more
agile as a company as opposed to just being agile locally. In order to accomplish
that there should be minimal procedure and rules. And finally, what is purely
local should remain local; if there is no benefit to leveraging a particular initiative
to the global/corporate level then keep it local.
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7.2.5 Boundary spanning S&OP process to improve

process integration

‘The purpose of the sales and operations planning (SOP, section 6.1.1) module is
to set sales forecasts and to translate them into operations plans for sourcing,
making, storing and delivering to demand. It requires internal integration, at
least between sales and operations, to make the process work. Additionally, fore-
casting is not just a numbers game, it is a key business process that supports sup-
ply chain readiness for market demand.

Alcoa has made some great strides across very diverse business that are very au-
tonomous in their markets to develop a boundary spanning S&OP process to sup-
port process and internal integration. Three aspects are particularly noteworthy:

© Forecast by market, not by business unit. Alcoa realised that a lot of its businesses
were supplying the same markets with all of them developing their own fore-
cast, often hugely varying, based upon a view limited to one business. So what
they did was form so-called market sector lead teams that operate across busi-
nesses, by market, to come up with one forecast for where that market is going
based upon a much more comprehensive view of the market.

Coordinate between source-make-deliver. Alcoa not only translates the forecast
into production runs for the factory; in a true process integration fashion they
also translate the forecast to what needs to be sourced and what can be ex-
pected of the customer's business, hence driving integration along the process,
not just at points.

Link forecasts to improvement goals. Forecasting is never going to be fun but it can
become more relevant; in that spirit Alcoa links the forecast to 18 months’ busi-
ness improvement goals and have the forecast roll towards that goal. The forecast
does disaggregate to six months, four weeks and one week plans but it also maps
to the longer-term improvement goal. At Alcoa people are very excited for the
new rolling forecast to come out because it tells them whether they are on track
to hitting targets. That is much better than the common approach where the
sales team just does a forecast for the sake of colleagues in manufacturing while
trying not to spend too much time at it because it distracts from selling.

Additionally, the sales and operations planning process is seen as a great way to
begin to drive cross-functional integration. One company just setting out on its
journey to develop supply chain management started with S&OP because it
found it an easy start (calling a meeting) that links to a key activity for many
functions (ensuring we forecast what needs to be made so we can serve cus-
tomers). Hence buy-in is easily gained and joint ownership is quickly established.
‘The company also found that the SOP table is an effective way to get people
across functional silos to start talking and working together. A few ground rules
for effective S&OP tables include:

o all key functions need to attend mandatory (sales, finance, production, logis-
tics, procurement) and additional function can be invited if needed (R&D,
engineering);

 all attendees need to come with real decision-making authority and
for the table to become effective;
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® the discussion needs to focus not just on generating a forecast but also on
diagnosing forecast errors from the past to learn from them and discuss
trade-offs;

o there needs to be a structured (standing) agenda and set of measures used
(most typically including forecast error, forecasted volumes and sales amounts,
capacity utilisation, new products and upcoming events, sku review).

The vision of creating an agile supply chain is a valuable starting point but
until recently it was mostly just vision. The experiences and cases presented in
this section show how the vision can be supplemented and how the implementa-
tion of agility can be approached practically.

Summary

What is JIT, and how does it apply to logistics?

 JIT is a broad-based philosophy of doing the simple things right and gradually
doing them better. As applied to logistics, JIT can be conceived of as a pyramid
of key factors that centre on minimum delay and minimum inventory.

‘How many’ and ‘when’ to order replenishment quantities are key questions
that impact on throughput times and inventories. JIT addresses these ques-
tions by attacking the sources and causes of waste. Examples are reduction of
changeover times and simple, paperless systems of material control based on
the principle of pull scheduling.

Longstanding approaches to material control, such as reorder point stock
control, economic order and batch quantities (EOQ, EBQ) and material re-
quirements planning (MRP) can be made to be far more responsive by appli-
cation of JIT techniques. Examples include reduction of batch sizes, reorder
quantities and lead times. All of these help to reduce logistics P-times. Syner-
gies can be delivered too: JIT pull scheduling works best for control, MRP for
planning.

What is lean thinking, and how does it apply to logistics?

o Lean thinking is a philosophy that has been derived from JIT principles. It
seeks perfection by gradually reducing waste from each of four areas: specify-
ing value from the end-customer perspective; identifying the value stream
through time-based mapping; making the product flow through the supply
network by applying JIT principles; and letting the customer pull through ap-
plication of pull scheduling.

What is agility, and how does it contribute to competitiveness of the supply

network?

 Agility is a supply-chain-wide capability that aligns organisational structures,
information systems, logistics processes and, in particular, mindsets. It means
using market knowledge and a responsive supply chain to exploit profitable
opportunities in a volatile marketplace. Agile supply is concerned with devel-
oping capabilities proactively to position a supply chain to benefit from
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marketplaces in which product lifecycles are shrinking, product variety is in-
creasing, and the ability to forecast demand is reducing.

Lean thinking is concerned primarily with the elimination of waste. The order
winners that are supported by this mindset are cost and quality. Agility is con-
cerned primarily with supporting order winners of speed and flexible response.
Time compression is a fundamental requirement for leanness, but only one of
the enablers of agility.

Akey difference in supply strategy is that lean thinking is concerned with plac-
ing orders upstream for products that move in a regular flow. Agile strategy is
concerned with assigning capacity so that products can be made rapidly to
meet demand that is difficult to forecast.

What are the agile practices that help to underpin the agile supply chain?

o Start by understanding the sources and causes of uncertainty in demand, and
take steps to position the supply chain to benefit from this uncertainty. The
easy option is high-volume, low variety, low demand uncertainty. The tough
option is the opposite of all three of these material flow characteristics. Agility
secks to increase responsiveness to volatility and to end-customer demand
uncertainty.

o Then, develop capabilities for dealing with shrinking time windows for cus-
tomer demand fulfillment. Speed of replenishment is usually much better
downstream than upstream. Developing upstream time sensitivity is therefore
a major enabler. And information dissemination and alignment bring capabil-
ities of dealing with rapid and accurate response using supply-chain-wide dis-
semination and exchange.

 Third, facilitate servicing the ‘market segment of one’ by investing in flexible
processes, modularity of both product and process, and capabilities to support
the information and knowledge content of products and services. Specific prac-
tices outlined in this chapter include aligning metrics with true end-customer
needs, establishing supply chain governance that allows for decentralised
action with central support and coordination, and developing boundary
spanning SOP systems.

Discussion questions

1 Suggest order winning and order qualifying criteria for the following product envi-
ronments:
a reprocessing nudlear fuel
b upstream petroleum refining
¢ downstream manufacture of petroleum products
d high-value automotive products such as Range Rover or BMW 5 series.

To what extent would lean and agile mindsets contribute to the support of such|
ucts in the marketplace?
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2 Dealers have critcised the way auto assemblers use IT as an excuse for buying parts
from the inbound supply network ‘so that their costs are kept down’. They then
dump finished vehicles onto the dealer by matching ‘thei perceptions of a market-
place demand with their constraints as a manufacturer, ie. what they've produced
(adapted from Delbridge and Oliver, 1991). Referring to the Ford/Toyota case study
in section 7.1.3, comment on the trade-offs implied in these comments from dis-
gruntled dealers.

3 What matters more: value to the customer or value to the shareholder? Refer to
section 3.4 of Chapter 3 in formulating your response. How does this question im-
pact on the philosophy of lean thinking?

4 Whatis meant by the term overproduction? Why do you think this has been described
as the biggest waste of ll?

5 Explain the difference between pull scheduling and push scheduling. In what
circumstances might push scheduling be appropriate?

6 Explain the difference between surge and base demands. Multi lectronique SA (ME)
produces a range of electrical connectors for the automotive industry. Currently, the
six production ines at ts factory in Toulouse e fully loaded, operating a three-shift
system for 5 days per week. One of ME's major customers wants to place an order
that would add loading equivalent to a seventh production line, but only for the
summer months (May to September). Sales are keen to accept the new order, but it
would need to be taken at prices that are no higher than for current business. Sug-
gest options for how ME might manage this order i they accepted it.

~

Refer back to Figure 2.1 in Chapter 2: it shows a Pareto curve for the sales per sku
of abook stockist. A small number of ‘hot sellers’ consttute most of the sales, while
there i a lengthy tail of slow-selling lines and new introductions. The operations
people are pressing for the "tail’ to be chopped in half, arguing that it adds cost,
not value, to the business. They argue that each order s taken at ixed cost, regard-
less of size. Sales order processing and pick and dispatch from the warehouse are
examples of such fixed costs. ‘Instead, we should focus on the core of the business:
90 per cent of our business comes from just 10 per cent of the tites,” the opera-
tions director argues. ‘We could chop our costs in half and only lose 5-7 per cent
of the business. Think of the effect on margin!” Sales, on the other hand, are
reluctant to give up any of the titles, arguing that it is customer choice that drives
the business. We have built up this business on the strength of our product range’,
the sales director argues. ‘Retailers come to us because we are a one-stop shop. If
we haven't got it in stock, we get it’ Explain the above in terms of  lean versus
agile debate, using the concepts of market winners and qualifiers and benefiting
from small volumes.
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7.1 Just-in-time and lean thinking

Key issue: What are the implications of just-in-time and lean thinking for logistics?
How can just-in-time principles be applied to other forms of material control
such as material requirements planning?

Just-in-time is actually a broad philosophy of management that seeks to elimi-
nate waste and improve quality in all business processes. JIT is put into practice
by means of a set of tools and techniques that provide the cutting edge in the
‘war on waste’. In this chapter, we focus on the application of JIT to logistics. This
partial view of JIT has been called little JIT (Chase et al., 2005): there is far more to
this wide-ranging approach to management than we present here (see, for exam-
ple, Harrison, 1992). Nevertheless, little JIT has enormous implications for logis-
tics, and has spawned several logistics versions of JIT concepts.

The partial view of JIT is an approach to material control based on the view
that a process should operate only when a customer signals a need for more parts
from that process. When a process is operated in the JIT way, goods are produced
and delivered just-in-time to be sold. This principle cascades upstream through
the supply network, with subassemblies produced and delivered just-in-time to
be assembled, parts fabricated and delivered just-in-time to be built into sub-
assemblies, and materials bought and delivered just-in-time to be made into fab-
ricated parts. Throughout the supply network, the trigger to start work is
governed by demand from the customer - the next process (Schonberger, 1991).
A supply network can be conceived of as a chain of customers, with each link coor-
dinated with its neighbours by JIT signals. The whole network is triggered by de-
mand from the end-customer. Only the end-customer is free to place demand
whenever he or she wants; after that the system takes over.

The above description of the flow of goods in a supply chain is characteristic of
a pull system. Parts are pulled through the chain in response to demand from the
end-customer. This contrasts with a push system, in which products are made
whenever resources (people, material and machines) become available in re-
sponse to a central plan or schedule. The two systems of controlling materials can
be distinguished as follows:

o Pull scheduling: a system of controlling materials whereby the user signals to
the maker or provider that more material is needed. Material is sent only in
response to such a signal.

© Push scheduling: a system of controlling materials whereby makers and
providers make or send material in response to a pre-set schedule, regardless of
whether the next process needs them at the time.

The push approach is a common way for processes to be managed, and often
seems a sensible option. If some of the people in a factory or an office are idle, it
seems a good idea to give them work to do. The assumption is that those prod-
ucts can be sold at some point in the future. A similar assumption is that building
up a stock of finished goods will quickly help to satisfy the customer. This argu-
ment seems particularly attractive where manufacturing lead times are long, if
quality is a problem or if machines often break down. It is better and safer to
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make product, just in case there’s a problem in the future. Unfortunately, this
argument has severe limitations. Push scheduling and its associated inventories
do not always help companies to be more responsive. All too often, the very prod-
ucts the organisation wants to sell are unavailable, while there is too much stock
of products that are not selling. And building up stock certainly does not help to
make more productive use of spare capacity. Instead it can easily lead to excess
costs, and hide opportunities to improve processes.

The just-in-time system

Companies achieve the ability to produce and deliver just-in-time to satisfy ac-
tual demand because they develop a production system that is capable of work-
ing in this way. Such a system can be envisaged as a number of ‘factors’ that
interact with each other, as shown in Figure 7.1. This shows JIT capability as
founded on layers of factors that interact together to form a system that is de-
signed for flow. Excellence in each of the six factors determines the effectiveness
with which JIT capability can be achieved: that is, how easy it is to get to the top
of the pyramid.

Level 1
Just-in-time
A
T
Level2 " Minimum —

Level 3

Simplicity and
visibility

Figure 7.1 The pyramid of key factors that underpin JIT

Factor 1

‘The top of the pyramid is full capability for just-in-time supply. This is the level
at which a focal firm can produce and deliver according to the demand that is
placed on it. The relationships operating within and between levels 2 and 3 form
the system that ultimately underpins the achievement of JIT. They are complex,
and in some cases there is a long time delay between taking actions and seeing
the effects.

Factor 2

‘The two factors delay and inventory interact with each other in a system of posi-
tive amplification; that is, they go up together and they go down together. This
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The intended objectives of this chapter are to:
o explain how just-in-time can be used to avoid the build-up of waste within
and between supply chain processes;

introduce the concept of the agile supply chain as a broad-based
approach to developing responsiveness advantages;

explore the challenges of coping with volatile demand situations;

explain how capabilities can be developed and specifically targeted at
thriving in conditions of market turbulence.

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

© understand how lean thinking can be used to improve performance of the
supply chain in meeting end-customer demand by cutting out waste;

© recognise enemies of flow in the supply chain;

o understand the distinctions between lean and agile strategies, and how.
the two can work together;

© identify the type of market conditions under which agile strategies are
appropriate, and how they can be operationalised.

In Chapter 9 we consider another key aspect of the agile supply chain - the virtual
organisation.

Introduction

In Chapter S, we reviewed the importance of time in supply chain thinking. Time
is one of the ‘hard objectives’ (section 1.3.1), and some supply chains compete on
time by delivering products to the end-customer faster than competition. Here,
the focus is on reducing the time taken for each process. But time can also be used
to alter the trade-offs between competitive priorities ~ for example, costs do not
have to rise proportionately as lead times are reduced (section 5.1.1). This can be
achieved by squeezing non-value-adding activities (delays, transport, storage and
inspection) from the supply chain by time-based process mapping (section 5.3).
Such activities are referred to generically as waste, the Japanese word for which is
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muda (the concept of waste was introduced in Chapter 5 and is explored further
in section 7.1.2). Such thinking has been developed into a philosophy and ac-
companying tools and techniques under the banner of ‘just-in-time’ (IT). The
aim of JIT (Harrison, 1992) is:

To meet demand instantaneously with perfect quality and no waste.

All three targets (demand - quality - waste) are ideals which can never be fully
achieved. But we can get closer to them over time through continuous improve-
ment. The elimination of waste has been promoted under the banner of ‘lean
thinking’ (Womack and Jones, 2003), who advise:
To hell with your competitors; compete against perfection by identifying all activi-
ties that are muda and eliminating them. This is an absolute rather than a relative
standard which can provide the essential North Star for any organization.

JIT and lean thinking share the same roots, and originate from competitive
strategies developed by the Japanese. Toyota Motor Company is held up as the
role model and, although the Toyota brand has been severely damaged in recent
years by widespread quality problems (section 1.3.1), this focal firm’s operational
excellence has had a major influence on logistics thinking today.

A common view is that lean thinking works best where demand is relatively
stable - and hence predictable - and where variety s low. But in situations where
demand is volatile and customer requirement for variety is high, the elimination
of waste in itself becomes a lower priority than the need to respond rapidly to a
turbulent marketplace. So the second part of this chapter reviews developments
under the banner of the ‘agile supply chain’.

In Chapter 6, we reviewed quick response and other time-based approaches to
developing the capabilities needed to support the speed advantage. While such
logistics capabilities are important enablers to lean and responsive supply chains,
the ‘agile supply chain’ takes the argument a significant step further. Market-
places of the 215t century are often characterised by proliferation of products and
services, shorter product lifecycles and increased rates of product innovation.
Simply responding quickly and at the right time are not enough to meet the
needs of such marketplaces.

‘The mission of modern logistics is to ensure that it is the right product - to
meet exact end customer needs - that gets delivered in the right place at the right
time. Such a mission means that the end-customer comes first. This chapter pro-
poses the agile supply chain as an approach that elevates speed capabilities in a
given supply chain to much higher levels than would be possible using the tools
and techniques discussed so far.

This chapter addresses two key issues:

1 Just-in-time and lean thinking: the impact of just-in-time on supply chain
thinking. Cutting out waste in business processes. Simple, paperless systems v
central control. Use and misuse in planning and control.

2 The agile supply chain: the dimensions of the agile supply chain, and the
environments that favour agility. Agile practices: addressing the challenges of
market turbulence, rapid response logistics and managing low volume products.
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interrelationship results in either a virtuous cycle, where things keep getting bet-
ter, or a vicious cycle, where they keep getting worse. For example, extra delay in
a process will result in extra inventory being held to compensate for the delay.
Adding more inventory causes further delays as products take longer to flow
through the process, which leads to the need for more inventory. Conversely if
delays are reduced then less inventory is needed, which results in fewer delays,
meaning that inventory can be further reduced. Making sure this relationship
operates as a virtuous cycle of reducing delay and inventory instead of a vicious
one where they increase depends on the underpinning factors in level 3.

Factor 3

Defects lead to delays, either through requiring rework or necessitating increased
production to compensate for scrap. The likelihood of defects leads to safety
stocks being held as a buffer against potential problems. This thinking amplifies
quality problems by increasing the time between a defect occurring and its dis-
covery. Not only is the cause harder to identify, but more production will be
affected. The attitude that holding inventory can mitigate the effect of quality
problems is fundamentally flawed. It stands in opposition to the only successful
approach to defect minimisation, where problems are quickly identified, their
causes are traced, and permanent solutions are devised and applied.

Factor 4

Machine downtime relates to a number of issues:

© unplanned downtime - that is, breakdowns;
 planned maintenance;
© changeover times.

Downtime, and particularly the risk of unplanned downtime, is a key cause of
the need for safety stocks in a process. Other JIT tools and techniques can help to
minimise the problems here. For example, total productive maintenance (TPM;
Nakajima, 1989) seeks to answer the question ‘What can everyone do to help pre-
vent breakdowns?’ Regular planned preventive maintenance, closer cooperation
between production and maintenance personnel, and equipment sourcing for
ease of maintenance are some of the actions that can be taken in response. In
other words, increasing planned maintenance costs often results in reduced over-
all costs of machine downtime. Minimising changeover time is a JIT tool that can
be used not only to reduce lost production time but also improve production
flexibility. Inflexible facilities delay the rapid production of customer orders.

Factor 5

Where the flow through a process is easily seen, people in the process will have a
better understanding of their colleagues’ work and how they themselves affect
others. A simple process results from having first focused operations around a
family of compatible products. Layout is then organised to bring together all the
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people and equipment needed to undertake the process. These are arranged so
that there is a logical flow between the process steps. Arranging the process so
that the stations for undertaking the steps are close together not only helps to re-
duce inventory but also will itself be made easier when inventory is low. A simple
process will be more visible, allowing it to be better maintained. Not only should
there be fewer things to go wrong, they will be more obvious when they do, and
will be easier to fix. This attribute helps to minimise both machine downtime
and product defects.

Maintenance of the process is underpinned by housekeeping and cleanliness.
‘This starts with designing processes and facilities to create order. There is a place
for everything, and everything has its place. Orderliness depends on a thinking
workforce that has accepted ownership and responsibility for organising the
work place. Attention to detail in terms of ‘respect for human’ issues is an essen-
tial part of JIT philosophy (Harrison and Storey, 2000).

Factor 6

The levels of work in progress and other types of inventory have a significant
impact upon the visibility of a process. It becomes increasingly difficult to see the
flow of a process as inventory increases. This may be literally true on a shop floor
or in a warehouse, where piles and stacks of goods can isolate workers. The same
is true in offices when the process flow becomes lost in assorted piles of work on
people’s desks.

In order to highlight the limitations of push production we next consider the
case of how a focal firm took a rather traditional approach to responding to new
demands being placed on the production process.

Smog Co.
The Smog Co. production system

“This is the case of Smog Co,, a small supplier of well-engineered components. Smog
produces a range of products grouped into families. Production of one of the higher-
volume product families has been organised into a flow process made up of four steps,
‘which follow one after the other in sequence. Changeover from one product to another
is relatively simple, but takes around ten minutes per machine. To minimise delays
caused by changeovers, products tend to be made in batches. These batches move
from one step to the next, where they queue on a fist in, first out basis to be worked
on, after which they move to the next step. This process is shown in Figure 7.2.

Pl adiaat

Step 1 Step 2 Step 3 Step 4
Figure 7.2 The Smog production process
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Key measures of the performance of this process are the utilisation of people and of
machines. The objective is to keep utilisation of both as high as possible. In this situation,
if people or machines are idle — and material is available - they are used to make some-
thing. Naturally it wouldn’t make sense to make anything. Instead the production man-
ager has a feel for what is needed, and uses a forecast from the sales department to make
an early start on products that it is considered will be required in the near future.

Fred Hollis, the Smog production manager, felt pleased with performance as he
looked out across the factory. He was pleased because his machines and people were
busy, there were plenty of finished goods on hand, which the sales team could use to
supply customers, and there was stock to call upon if product demand increased. Every-
thing seemed to be under control.

Changes to customer requirements

The motivation to change from the current system has been low in the past, as the
process at Smog Co. is a reliable one, which has worked well for the company. The ‘big
three’ customers, who take three-quarters of sales, tend to order the same things in sim-
ilar quantities one week in advance of delivery. With a production lead time of three
weeks, Smog Co. uses a forecast to schedule production and make sure that finished
goods stocks will be available to meet predicted demand. Consistent demand means
that forecasts are often close to real demand, so stockouts are rare. In fact the only time
this occurred was an incident a couple of years ago, when a key machine went down
and a spare part took a long time to source. Current inventory levels now include safety
stock to provide cover against a similar problem in the future.

When the company found that certain finished goods were selling slowly, the sales
team was particularly good at finding a way to move them. Sometimes prices were cut;
at other times sales used special promotions. If production was too high, or the forecast
was a bit optimistic, then there were ways of selling surplus stock, and the sales team
seemed to enjoy the challenge.

Recently, however, this well-understood position has begun to change. The main cus-
tomers have started to use a number of new strategies to compete with each other. First
one and now a second of them has announced that it will be reducing the call-off time
for its products from one week to two working days. At the same time they are all look-
ing for a 5 per cent cost reduction, and are demanding quality improvements.

A ‘traditional’ reaction to customer demands for better service

The combination of demands for better services caused Smog management some con-
cern. The obvious response to the changes in ordering patterns was to increase stock
levels to cater for unexpected variations in demand. This approach had worked before,
when it was used to justify the safety stocks that covered production problems. It
seemed worth trying again, so stocks were increased.

Things went well over the first few months, during which time delivery performance
remained good, while the customers went ahead with their plan to reduce the order
lead time. Keeping up with these orders provided the production manager with a few
headaches. Preventing stockouts led to an increase in the number of batches being
expedited through the factory. This disrupted the production plan, increased the num-
ber of machine changeovers and lowered productivity. As a result, overtime increased in
order to maintain output.

The higher level of inventory meant that quality problems were harder to detect. In
one case a new operator missed a drilling operation. By the time the first customer dis-
covered the error, nearly two weeks’ worth of production had to be recalled and
reworked.

The higher inventory levels were also taking up more space. Fred Hollis had submit-
ted a requisition to the finance director to pay for more storage racking. The extra racks
were necessary because existing ones were full, and parts stored on the floor were suf-
fering occasional damage in an increasingly cramped factory. Some parts were recently
returned by a customer, who felt that damaged packaging indicated damaged prod-
ucts. Naturally, Fred was concerned when his request for more storage space was
turned down owing to spending reductions imposed in response to price cuts imposed
by customers.

Reflecting on what had happened at Smog, the increase in stock levels had badly
affected competitiveness. Smog Co. was experiencing the consequences of trying to
forecast demand and using the forecast to determine what to make. Their ‘make to
stock’ approach was responsible for:

® removing the company’s ability to be responsive to changes in either quantities or
product mix;

@ increasing costs and making quality problems worse;

@ burying underlying production problems under inventory, and thereby preventing
efforts to uncover and resolve them.

In conclusion, while the company had been motivated to change by its customers,
the direction it took seemed to have caused many problems.

(Source: After an original by Paul Chapman)

Questions

1 List the actions that Smog Co. took to respond to the new demands being placed
on it by customers. Group your responses under the headings of stock levels, level
of expediting and storage space. Briefly describe the effects that these actions had
on production performance.

2 Use the ‘pyramid of key factors that underpin JIT’ to describe the factors that caused
these actions to affect the company’s ability to respond to the demands being placed
on it by customers.

7.1.2 The seven wastes

In Chapter 5 we saw how any activity that does not add value is a form of waste. By
mapping processes through the supply chain, it is possible to sort value-adding and
non-value-adding activities (transport, store, inspect and delay). JIT goes further by
adding three more types of ‘waste’ to make seven in all. They are as follows:

® The waste of overproduction: making or delivering too much, too early or ‘just in
case’. Instead, the aim should be to make ‘just-in-time’ — neither too early nor
too late. Overproduction creates unevenness or lumpiness of material flow,
which is bad for quality and productivity. It is often the biggest source of waste.
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The waste of waiting: takes place whenever time is not being used effectively. It
shows up as waiting by operators, by parts or by customers.

 The waste of transporting: moving parts around from one process to the next
adds no value. Double handling, conveyors and movements by fork-lft truck
are all examples of this waste. Placing processes as close as possible to each
other not only minimises the waste of transport but also improves communi-
cations between them.

The waste of inappropriate processing: using a large, central process that is shared
between several lines (e.g. a heat treatment plant) is an example of this type of
waste. Another example is a process that is incapable of meeting quality stan-
dards demanded by the customer - 5o it cannot help making defects.

The waste of unnecessary inventory: inventory is a sign that flow has been dis-
rupted, and that there are inherent problems in the process. Inventory not
only hides problems, it also increases lead times and increases space require-
ments.

© The waste of unnecessary motions: if operators have to bend, stretch or extend
themselves unduly, then these are unnecessary motions. Other examples are
walking between processes, taking a stores requisition for signature, and de-
canting parts from one container into another.

The waste of defects: producing defects costs time and money. The longer a de-
fect remains undetected (e.g. if it gets into the hands of the end-customer), the
more cost is added. Defects are counteracted by the concepts of ‘quality at
source’ and ‘prevention, not detection’.

JIT invites us to analyse business processes systematically to establish the base-
line of value-adding processes and identify the incidence of these seven wastes.
The aim is to get parts and data to flow through business processes evenly and
synchronously. The more detailed analysis prompted by the concept of seven
wastes encourages a greater analysis and understanding of processes and their re-
lationships than is made by supply chain mapping. This analysis should first start
with key business processes such as the supply pipeline.

JIT and material requirements planning

As we saw in section 6.1, material requirements planning (MRP) was conceived in
order to answer the questions how many? and when? in ordering parts that are
directly used to manufacture end products. MRP is a logical and systematic way
of planning materials. It links downstream demand with manufacture and with
upstream supply. It can handle detailed parts requirements, even for products
that are made infrequently and in low volumes.

On the other hand, MRP is based on a centrally controlled, bureaucratic ap-
proach to material planning Although it is based on a pull scheduling logic, it
instructs processes to make more parts whether or not the customer (the next
process) is capable of accepting them. Typically, MRP adopts push scheduling
characteristics. It remains insensitive to day-to-day issues at shop floor level, and
continues to assume that its plans are being carried out to the letter. In other
words, MRP is good at planning but weak at control.
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Meanwhile, JIT pull scheduling is good at handling relatively stable demand
for parts that are made regularly. It is sensitive to problems at shop floor level,
and is designed not to flood the next process with parts that it cannot work on.
On the other hand, JIT pull scheduling is not good at predicting requirements for
the future, especially for parts and products that are in irregular or sporadic de-
‘mand. JIT is good at control but weak at planning. There are clear opportunities
for putting together the strengths of both systems, so that the weaknesses of one
are covered by the strengths of the other. For example, even in systems with great
variety, many of the parts are common. So JIT can be used to control those parts,
while a much downsized MRP plans what is left.

JIT has become associated with the Japanese way of cutting out waste, doing
the simple things well and getting better every day. The foundations of Toyota
Production System (TPS) are JIT and jidoka. Jidoka means humanising the man-
machine interface so that it is the man who runs the machine, not vice versa.
MRP has become associated with the Western way of automating our way out of
trouble, and by investing in bigger and better systems that competitors cannot
afford to match. Let us next review how these two different approaches apply in
‘motor manufacture by comparing Ford (which has developed its own version of
TPS called Ford Production System, EPS) and Toyota.

Ford and Toyota

Acar assembly plant s built around a simple sequence of tasks that starts in the press
shop and ends as a car rolls off the final assembly line. Figure 7.3 shows these basic tasks

Body in white

in summary form:
|_>| Paint %’ Painted body |_> Trim and final @
sty store assembly

Pressed parts

Press shop

While these basic tasks re the same for both Ford and Toyota, the way they are man-
aged by the two firms i quite different. We compare policies and practices in reation to
small cars such as the Ford Fiesta and the Toyota Yaris:

Figure 7.3 Basic tasks in a car assembly plant

 Ford is driven by a long-term strategy in Europe. It has invested heavily in fixed
assets, and does not seek an early return on them. Currently, it is struggling with a
capacity that was designed for a 15 per cent market share when current loading is
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only 9 per cent. It seeks to make a step change in the production process through
high capital investment. Its investment policy has therefore been technically ori-
ented, seeking the ‘best’ technical solution for each task. For example, Ford’s body
shop is almost fully automated with robots that are flexible across different parts.
When production is changed between one part and another, the robots must be
re-programmed. This places high emphasis on technical support for the software,
and makes Ford dependent on given equipment suppiers. The layout is designed
around the robots and for fixed volumes.

® Toyota has expanded cautiously in Europe. Its investment policy has been step-by-
step, and it has sought to make early returns. Key to the Toyota Production System
(TPS) are process and quality disciplines through JIT and jidoka. Toyota’s philosophy
is more people-oriented: shop floor people are heavily involved in improvement
activities as well as in production work. Toyota’s body shop has maybe one third the
number of press shop robots as Ford, and tends to use simple multi-welders at low
initial cost. It is relatively easy to swap suppliers. Tooling must be changed when
production is changed between one batch and another, but people are trained to
go for fast set-ups and to improve the process. The layout is designed around peo-
ple and volume flexibility.

Having learned much from its stake in Mazda, Ford launched its own version of just-
in-time called Ford Production System (FPS) a few years ago. Ford has done much to
reduce product complexity. This is basically measured by the number of different body
styles that are possible. Both Ford and Toyota have three basic body styles, but Ford lim-
its variation to left-hand/right-hand drive and sunroof/no sunroof options. Since these
are multiplicative, 12 body shells are possible. Toyota in addition has variations to allow
for different engine types and air conditioner types, together with spoiler/no spoiler ver-
sions. In total, this means that Toyota has over 70 body shell variations. When multi-
plied again by the number of painted body colours (say ten for both firms), Toyota ends
up with hundreds more painted body options than Ford. This contributes to a surpris-
ing difference when it comes to building the car:

@ Ford treats the painted body as a commodity. Once they have been painted, bodies
are kept in the painted body store, which is a buffer between the body shop and
final assembly. The Ford system calculates the number of each painted body type
that should be in the store to meet forecast final assembly requirements. Trouble is
that the store can be full of the wrong bodies, which means that it is impossible to
build the current orders. Up to this point in the sequence, the emphasis is on num-
bers, not on the end-customer. Bodies are not given a vehicle identification number
(VIN) — which allocates the body to a particular customer order — until the painted
body is removed from the store and dropped onto the trim and final assembly line.

® Toyota treats the body shell as a customer’s car from the start. The VIN is added as
the first process at body in white assembly, when panels are welded together to
make the shell. In turn, this drives discipline and focus in the paint shop, and helps
to improve first time through (FTT) in the paint process. The sequence of bodies
through trim and final processes is thereby more predictable, allowing more precise
material control downstream.

The parts ordering process for auto assembly is particularly challenging, because
some 2,000 individual parts are needed for each vehicle. Most of these parts are added
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7.1.4

at the trim and final assembly stage. TPS already has a number of advantages when it
comes to this task. First, the more predictable sequence of painted bodies into trim and
final means that there are few last-minute schedule changes. Second, TPS sets stable
lead times that are fixed at certain times for each part.

Third, supplier lead times are allowed for. Ford on the other hand leaves schedules
uncommitted until parts are collected. The Ford call-off quantities are set on the day of
collection, and don’t allow for supplier lead times. Figures 1.8 and 1.9 compare what
happens from a supplier point of view — there are huge differences between scheduled
and actual demand.

Question

1 What changes would you propose to both TPS and to FPS in order to cope with cus-
tomer demands for increasing product variety and more rapid model changes?

Lean thinking

Lean thinking (Krafcik and MacDuffie, 1989) developed as a term used to con-
trast the just-in-time production methods used by Japanese automotive manufac-
turers with the mass production methods used by most Western manufacturers.
Suffering shortages and lack of resources, Japanese car manufacturers responded
by developing production processes that operated with minimum waste. Gradu-
ally the principle of minimising waste spread from the shopfloor to all manufac-
turing areas, and from manufacturing to new product development and supply
chain management. The term lean thinking refers to the elimination of waste in
all aspects of a business.

Lean thinking is a cyclical route to seeking perfection by eliminating waste (the
Japanese word is muda) and thereby enriching value from the customer perspec-
tive. The end-customer should not pay for the cost, time and quality penalties of
wasteful processes in the supply network. Four principles are involved in achiev-
ing the fifth, seeking perfection (see Figure 7.4):

e specifying value;

o identifying the value stream;
o making value flow;

e pull scheduling.

Specify value

Value is specified from the customer perspective. In Chapter 3 we discussed value
from the shareholder perspective. From the end-customer perspective, value is
added along the supply network as raw materials from primary manufacture are
progressively converted into finished product bought by the end-c

such as the aluminium ore being converted into one of the constitue
can of coke (see Chapter 1, section 1.1). From a marketing and sales perj





