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Preface: Just-in-Time Logistics

KEE-HUNG LAI AND T.C.E. CHENG

The enduring repercussions of the Asian financial crisis in 1997, the worsening global
economy following the burst of the dotcom bubbles in 2001, the financial tsunami in
2008 and the incessant rise in customer demand for better services have all contributed
to shrinking profit margins for all businesses in the world. To cope with these challenges,
many firms are looking for ways to strengthen and preserve their market positions.
Logistics is becoming increasingly popular as a competitive weapon, among others, for
firms to gain advantage in cost and services. These competitive strengths are achieved
through an emphasis on the seven rights (7Rs) principle in logistics for time and place
utility creation, that is, the ability to deliver the right amount of the right product at
the right place at the right time in the right condition at the right price with the right
information to satisfy customers fully. The 7Rs principle in logistics is congruent with the
thinking of Porter (1985) on competition, where firms can enjoy competitive advantage
through cost reduction or service differentiation or a combination of both in a niche
market. With enhanced ability to reduce cost and improve services through efficient
and cost-effective logistics management, firms are better positioned to compete in the
turbulent business world of late.

Just-in-Time (JIT) is a pertinent concept for firms to execute the 7Rs principle in logistics
and achieve the dual cost and service advantages. Originating from the manufacturing
sector, the main thrust of the JIT concept is on the elimination of waste, that is, anything
that adds no value, in the manufacturing process. This book extends the JIT concept
in manufacturing to business logistics, an area that has been observed to account for
more than 30 per cent of sales revenue for some firms. Different from manufacturing
logistics, which is primarily concerned with the management of material flows to support
a production line, business logistics concerns mainly with move-store activities with a
major focus on the physical flows of finished products across organizational boundaries
and to the end customers.

Application of JIT in business logistics is far more than waste reduction via ordering
in small lot sizes and more frequent deliveries in support of a production line. It deals
with inter-organizational relationship management and performance measurement for
need identification and service improvement, as well as the proper utilization of people
and facilities for the creation of customer value in move-store activities. Generally, these
move-store activities in business logistics can be categorized into four core elements,
namely customer services, order processing, inventory management and transportation,
and a host of supporting elements including packaging, labelling, warehousing, materials
handling and so on.
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The objectives of this book are twofold: 1) to present an overview and introduction
to JIT in business logistics, and 2) to provide insights into how improved logistics
performance in terms of cost and service can be achieved through practising the concepts
introduced in this book. To these ends, this book examines different types of waste in
business logistics and discusses ways to reduce waste for improved efficiency. It also
explores the JIT concept from a service perspective by discussing how it can help firms to
improve service so as to satisfy the various parties involved in the move-store activities.
As an introductory text on this subject, much of this book centres on introducing how to
integrate JIT with business logistics; and how the JIT concept and its associated supporting
management tools can be applied to achieve cost and service advantages with a primary
focus on the four core elements of business logistics. Implementation and performance
management issues of JIT in business logistics are covered as well. Furthermore, this
book is also designed as a companion of an earlier book Just-in-Time Manufacturing: An
Introduction by T.C.E. Cheng and S. Podolsky, providing practitioners with references on
the application of the JIT concept in logistics and operations management.

This book is organized into six chapters. Chapters One to Three cover the key
concepts and developments of JIT and business logistics, and provide an overview of JIT
application in business logistics. Chapter Four explores how the JIT concept can be applied
to improve cost and service performance in each of the four core elements of business
logistics mentioned earlier. Chapters Five and Six discuss the various management issues
of the JIT concept in business logistics pertaining to quality management, implementation
and performance measurement. A ten-step approach for JIT logistics implementation is
provided to conclude this book.



CHAPTER

1 Introduction

In face of the challenges of global competition, business firms are concentrating more
on the needs of customers and seeking ways to reduce costs, improve quality and
meet the ever-rising expectation of their customers. To these ends, many of them have
identified logistics as an area to build cost and service advantages. On the other hand,
the Just-in-Time (JIT) management approach, which has long been proven effective in
the manufacturing sector in increasing quality, productivity and efficiency, improving
communication and decreasing costs and waste, might enhance the chances of firms
to achieve cost and service advantages through logistics. However, the potential of JIT
has not been widely recognized in logistics as compared to in manufacturing. Similar
to manufacturing, logistics employs processes that add value to the basic inputs used
to create the end product. As the focus of JIT is on business processes, not products,
the management principles of JIT can be replicated and applied in logistics. This book
sets out to explore the possibilities of employing JIT to manage logistics activities, and
provide an introduction to the application of JIT in the major areas of business logistics,
which mainly deals with inter-organizational move-store activities. These move-store
activities in business logistics can, in general, be categorized into four core elements,
namely 1) customer service; 2) order processing; 3) inventory management; and 4)
transportation management, and a number of supporting elements including materials
handling, packaging, purchasing, warehousing and so on. This book concentrates on
illustrating how the JIT principles can be applied in business logistics with a focus on
the four core elements. ‘Logistics’, ‘business logistics’ and ‘logistics management’ are
used interchangeably in the text to collectively represent inter-organizational move-store
activities.

The expanding global competition, emerging new technologies and improved
communications have increased customers’ expectation of full satisfaction with the
products and services that they purchase. These changes have, in recent years, brought
to many manufacturing and service firms the challenges of improving the satisfaction of
their customers and the quality of their products and services. Faced with these challenges,
business firms worldwide are prompted to look for ways to reduce costs, improve quality
and meet the ever-escalating demands of their customers. One successful solution has
been the adoption of JIT manufacturing systems, which involve many functional areas of
a firm such as manufacturing, engineering, marketing and purchasing, among others.

In the past decades, JIT has been primarily applied to manufacturing. Its obvious
application with measurable outcomes in manufacturing has made JIT relatively easy to
employ in a manufacturing environment. Although JIT has achieved a strong foothold
in manufacturing, its application in business logistics is relatively recent for many firms.
Yet, many developed and developing economies are experiencing a rapidly growing
service base. For instance, in Hong Kong, logistics has evolved as one of the pillar
business sectors. Logistics activities and the associated import/export trade account for
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more than 20 per cent of the GDP of the economy. Increased growth and competition
in the logistical flows of products and services are likely to lead firms to embrace the
practices of JIT in order to be cost-effective. The shift from a production-oriented to
a service-oriented economy has led to a surge in firms’ awareness of the potential of
logistics to gain cost and service advantages. Many of them, particularly those in the
retailing and transportation logistics sectors, have been challenged to sharpen their
focus on customer satisfaction and the quality of their move-store activities. In response,
they have been examining ways to satisfy the evolving customer expectation in a cost-
effective manner. In such service settings as the physical distribution of manufactured
goods with repetitive operations, in high volumes, and with tangible items, the
implementation of JIT can help firms to streamline their move-store activities with less
cost and greater effectiveness.

Indeed, JIT is also valuable for improving the performance of activities in service
contexts. Among others, business logistics is an area where the implementation
of JIT can help attain its performance objectives, that is, cost reduction and service
improvement. Deliveries of pizzas, express mail and fast food are some examples
of services that can benefit from the implementation of JIT for cost and service
improvements. A growing number of studies on the subject have been published since
the 1990s and the adoption of JIT in service settings is fast becoming an elusive area for
both academics and practitioners to explore. Here in this book, we attempt to provide
an introduction of JIT application in a service-based manufacturing context, that is,
business logistics, an important but under-explored area in which the JIT management
principles can be applied to further enhance business performance. After the burst of
the dotcom bubbles in 2001, many firms have woken up and reverted to recognize
the importance of offline business processes in serving their customers. Among others,
business logistics is attracting the greatest attention as an area for firms to achieve cost
and service advantages. In this regard, we target this book on providing a timely and
useful contribution on this subject.

This book has two broad objectives, namely: 1) to provide an overview and an
introduction of JIT logistics; and 2) to provide managerial insights on how to achieve
improved logistics performance in terms of cost and service enhancements through
practising of the concepts introduced in this book. The first objective is to familiarize the
reader with the overall JIT concept and its application in business logistics, as well as the
factors necessary for its effective implementation. The second objective is to illustrate
how the concepts introduced in this book can help a firm improve performance in
business logistics from both the cost and service perspectives. A discussion of the quality,
implementation and performance measurement issues related to the application of JIT in
business logistics will be presented too.

The Value of JIT

JIT is a management approach, which originated in Japan in the 1950s. It was
subsequently adopted by Toyota and many Japanese manufacturing establishments with
considerable success in raising productivity by eliminating waste (Kaneko and Nojiri
2008). Since its wide application in manufacturing in the 1970s, JIT has been widely
regarded as an operations management approach designed for manufacturing firms to
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improve performance through waste reduction. According to Chase et al (2006), waste in
Japan, as defined by Toyota’s Fujio Cho, is ‘anything other than the minimum amount
of equipment, materials, parts, and workers (working time) which are absolutely essential
to production’. The management philosophy underlying JIT is to continuously search
for ways to make processes more efficient with the ultimate goal of producing goods or
services without incurring any waste.

The first to embrace the JIT management approach were the production plants in
Toyota. JIT gained widespread recognition during the 1973 oil embargo and wide adoption
in many other organizations later. The industry-wide diffusion of JIT was, to a large
extent, due to the oil embargo and the increasing shortage of other natural resources. To
stay competitive, firms need to look for ways to reduce waste in their business processes.
To cope with the difficult economic challenges, Toyota managed to survive by adopting
an innovative management approach, that is, JIT, which was vastly different from what
was characteristic of the time, which focused on the integration of people, plants and
systems to reduce waste in its manufacturing processes.

JIT is an integrated, problem-solving management approach aimed at improving
quality and facilitating timeliness in supply, production and distribution (Davy et al.
1992). Toyota believed that the only way for JIT to be successful is to have every individual
within the organization involved and committed to it, if the resources and processes
are fully utilized for maximum output and efficiency, and if the product and service
offerings are delivered to satisty market requirements without delay. Even three decades
later in the twenty-first century, many firms are still struggling with the JIT management
approach. JIT has gained considerable interest because it allows a firm to deliver high-
quality products/services with reduced waste and increased productivity.

The implementation of the JIT management approach requires a body of knowledge,
encompassing a comprehensive set of management principles and toolkits. These
principles and toolkits are to be introduced in later parts of this book. Generally, it is
accepted that the implementation of JIT can lead to improved firm performance. For
example, in a study on the financial impact of JIT adoption, Kinney and Wempe (2002)
found that JIT adopters outperform non-adopters in asset turnover and profit margins.
The reason behind this is that the ability of the adopters of JIT to turn their asset is
increased with improved product quality, greater responsiveness to customer demand
because of shorter lead times and greater product line variety. These performance
dimensions are underpinned by the philosophical elements of the JIT management
approach on waste reduction and system flexibility for the performance of business
processes.

Kinney and Wempe (2002) suggested further that firms practising JIT are associated
with increased profit margins as the waste reduction emphasis of JIT helps reveal activities
that add no value. Generally, these activities and their related costs are either hidden
by excessive buffer inventories, or are ignored because holding buffer inventories is a
convenient solution to such problems as failure of production lines or other systems.
With the implementation of JIT, excessive inventories are no longer allowed to mitigate
these problems and the adopters of JIT are more inclined to develop cost-saving solutions,
thereby increasing profit margins. Another study also found a positive relationship
between the level of JIT implementation in US manufacturing firms and their performance
improvements (Fullerton and McWatters 2002).
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The Value of Logistics

Logistics refers to all the move-store activities from the point of raw materials acquisition
to the point of final consumption. Its core elements include customer service, order
processing, inventory management and transportation (Ballou 2004).

e Customer services relates to the quality with which the flow of goods and services is
managed. It is about the creation of time and place utility in the seven rights (7Rs),
that is, the ability to deliver the right product to the right customer at the right place,
in the right condition and right quantity at the right time, at the right (lowest possible)
costs.

®  Order processing involves all the activities in the order cycle, including collecting,
checking, entering and transmitting order information. It is the means by which firms
in the logistics processes exchange order information. The information collected will
provide useful data for market analysis, financial planning, production scheduling
and logistics operations.

e Inventory management is about managing appropriate inventory levels to serve the
demand in a supply chain.

e Transportation is concerned with the ways in which physical items, for example,
materials, components and finished products, are transferred between different
parties, for example, raw materials suppliers, distributors, retailers and end customers,
in a supply chain.

Effective and efficient logistics management is key to the success of business firms.
For instance, the role of logistics plays an important role in such retail chains as
Wal-Mart and 7-Eleven. They sell identical commodity products, for example, Coca-Cola,
Campbell Soup and Kleenex, as other household retailers do. The core competence of
these retail chains is logistics management, not product design and innovation, which
help them outperform their competitors and attain sustainable growth. Nevertheless,
poor logistics management can result in higher logistics costs, for example, inventory,
transportation, order processing, whereby firms handling the processes will suffer
from the higher logistical costs, and consequently lower profitability and reduced
competitiveness. Viewed from this perspective, logistics management is not only a
‘good-to-have’ business strategy but a ‘must’ to sustain the growth of a firm or even a
supply chain in the long run.

The value chain concept of Porter (1985) provides further insights on how logistics
can contribute to the cost and service advantage of firms. The value chain, depicted in
Figure 1.1, illustrates the activities that a firm must perform in order to provide benefits
to customers. Primary activities in the value chain include those involved in the ongoing
production, marketing, delivery and servicing of the product or service. There are support
activities including such primary tasks as purchase inputs, technology, human resources
and overall infrastructure needed to support the primary activities. It is important to note
that two of the five primary activities are related to logistics: supplying raw materials,
component parts and related services into the production line (inbound logistics), and
managing the flow of finished goods from the end of the production line to the customer
(outbound logistics).
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Support activities

F m infrastructure (Finance, Planning, etc)

Human resources

Inbound logistics

Operations (manufacturing)

Technology

Outbound logistics

Purchase inputs

Marketing and
sales

After-sales |-
service

Profit

Primary activities

Figure 1.1 The value chain

Onthe other hand, pastresearch hasindicated thatlogistics influences amanufacturer’s
ability to satisfy customers and overall performance (Tracey 1998). It is important for
firms to develop logistics capabilities to attain cost and service advantages (Lai 2004).
Similarly, another study has found that logistics service performance engenders customer
satisfaction, which has links with customer loyalty and market share (Stank et al. 2003).

Significance of JIT for Logistics

The goal of JIT in reducing waste and improving services is relevant and applicable
to business logistics. Similar to manufacturing, JIT can be embraced as an operating
management approach designed to eliminate waste. In business logistics, waste can be
defined as anything other than the minimum amount of equipment, space and workers’
time, which are absolutely essential to add value to the product or service. As logistics
involves move-store activities in the supply chain, firms can embrace the philosophy
of JIT to identify waste and improve service in the processes, for example, to plan the
manpower and facilities requirements to meet the distribution needs, to reduce product
introduction time by responsive delivery, to improve logistics service quality by forging
supplier and customer partnerships and so on. In sum, there are many areas where the
philosophical emphases of JIT on waste reduction and service improvement can be
applied to improve logistics performance in the four core elements of business logistics,
that is, customer services, order processing, inventory management and transportation.
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WASTE REDUCTION

The primary objective of JIT practices is to eliminate waste. Wastes in JIT are not limited to
tangible items such as excessive inventories and defective items, but also intangible items
such as under-utilized manpower and facilities that have better use elsewhere. Waste can
be generated in the different core elements of business logistics. One may wonder what
kind of waste will be present in logistics activities. To deliver good customer service, flows
of product/services must be managed well to meet customer requirements. Any activities
that occupy time and consume resources in the product/service flows, but do not add any
time and place utilities to the flows or the involved parties, for example, final customers,
in the logistics processes can be considered as ‘waste’. For example, delayed product
delivery due to backorder by suppliers is a waste because the extra time needed to deliver
the required items is of no value to the customers. In JIT logistics, all the activities that
take up motion time, for example, order picking, shipment marshalling, transporting and
so on, need to be managed efficiently and the performance outcomes need to conform to
what are expected by the customers. The aim is to meet customer service requirements at
the lowest possible cost.

Delay in information flow between suppliers and customers, for example, due to
paperwork, is another example of waste because the administrative procedures may
extend the order cycle time and result in higher safety stock against unforeseen events
in the lengthened ordering process. Under JIT, the order processing procedures need
to be simple and responsive. To these ends, the Continuous Improvement (CI) in the
procedures involved in order cycles and the adoption of enabling technologies such as a
Logistics Information System (LIS), often in the form of Electronic Data Interchange (EDI)
or Value-Added Network (VAN), or the Internet are desirable so that different parties in
the logistics processes can gain access to the needed information for decision making,
therefore meeting the market requirements responsively.

Carrying large volume of inventories due to price discounts by suppliers or to prevent
possible stock-outs are wastes in inventory management. These wastes often incur extra
cash to finance, plus the manpower and physical space to handle the excess inventories.
Under a JIT environment, raw materials, work-in-process (WIP) items and finished
products are available in the exact quantities only when needed. Billesbach and Hayen
(1994) argued that the adoption of JIT will lead to significant improvement in inventory
efficiencies. This can be achieved through the elimination of unnecessary inventories,
thereby shifting the resources to other revenue-generating activities.

Idle capacities for transportation facilities are wastes as well. For instance, queues of
trucks for loading and unloading can be avoided if there is a proper loading schedule in
the loading bay. There are also chances for trucks to maximize the carriage capacity if the
routes are carefully planned such that trucks can be dispatched to different suppliers to
gather partial shipments so that the transportation costs are reduced among suppliers,
intermediaries and firms (Schnedider and Leatherman 1992).

SERVICE IMPROVEMENT

Quality of service in logistics is concerned with the achievement of the 7Rs. The role of JIT
in service improvement is to help firms better understand their customers’ requirements
and their capabilities to satisfy those requirements. For instance, the practice of JIT
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enhances logistics customer services by ensuring the availability of goods to meet demand
requirements, thereby creating time, place and possession utilities for the customers.

JIT also contributes to promoting close working relationships with suppliers to ensure
the quality and dependability of supply. The pull-based nature of JIT requires a series of
management practices. It will lead firms to continuously look for ways to improve their
logistics activities with supplier firms to meet the JIT requirements. Some viable methods
include supplier development and relationship management, which are to be discussed in
later parts of this book, with just a few or even one supplier. This will assist in the creation
of a more efficient firm in terms of inventory and materials, timeliness of deliveries and
reassurances that the needed products/services will be available when required. On the
customer side, JIT will assist the firm in focusing on what is demanded from customers
and required of the offerings. The practice of JIT is consistent with the fundamental
purpose of the firm to deliver products to satisfy customer wants. Developing a business
process with an emphasis on JIT, which delivers quality products/services, will ensure the
viability of the firm.

On the other hand, achieving quality products/services should not be carried out
to the point where it does not pay off for the firm. Therefore, the emphasis should be
placed on developing business processes that aim for zero defects. This may seem like an
unrealistic goal; however, it is much less costly to the firm in the long run as it eliminates
redundant functions such as inspection, re-work and complaint handling for defective
products/services.

Layout of the Rest of the Book

In this chapter we briefly discussed what JIT and logistics refer to and how the
implementation of JIT can help firms attain the dual objectives of waste reduction and
service improvement in logistics. Chapters Two and Three will respectively discuss the
evolution and development of JIT and logistics, and how they are related to enhance
the competitiveness of a firm. Chapter Four will explore the roles of JIT in logistics, and
discuss in detail how the principles of JIT can be applied in the four core elements of
logistics. In Chapters Five and Six, the focus is on the operations issues of JIT logistics,
including quality management, implementation and performance measurement. A ten-
step approach for the implementation of JIT logistics is presented at the end of this book
with a view to providing a roadmap for firms to embark on their JIT logistics journey.
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CHAPTER

2 Basics of JIT

History and Development of JIT

JIT, a management approach originating in Japan in the 1950s, has been widely adopted
by Japanese manufacturers since the1970s. Elimination of waste is the cornerstone of the
JIT management approach. It is acknowledged that the implementation of JIT is one of the
major factors contributing to the success achieved in the international competitiveness
of Japanese manufacturers in the past decades (Wu 2003). The early development of JIT
was initiated by Taiichi Ohno in Toyota’s manufacturing plants in an attempt to meet
customer demands precisely with minimum delays (Cheng and Podolsky 1996). Ohno
(1982), the originator of JIT, defined JIT as making available the right part at precisely the
right time, and in the right quantity, to go into assembly.

Owing to its relatively small geographical area and limited natural resources,
Japan was compelled to find innovative ways to efficiently use its scarce resources. The
Japanese have turned these disadvantages into advantages by successfully developing
and implementing JIT production systems. They view the manufacturing process as a
network of linked work centres that are optimally arranged such that each worker is
able to finish their task and deliver it to the next worker exactly when it is needed. The
ultimate goal is to completely eliminate all waiting time so that inventory investment can
be minimized, production lead times can be shortened, demand changes can be quickly
handled and quality problems can be uncovered and dealt with. JIT manufacturing
strives to eliminate waste and reduce inventory by simplifying the production process
(Schonberger 1986).

JIT gained extensive support in the 1973 oil embargo crisis when shortage of natural
resources was the worst ever. Toyota managed to survive the difficult times with the
unique JIT management approach. The philosophy of JIT was brought to a high level of
sophistication and formalized into a management system when Toyota sought to meet
the precise demand of customers for different models and colours in its automobiles with
minimum delay. JIT, according to Toyota, requires organization-wide involvement and
commitment, arrangement of plants and processes to promote maximum output, as well
as scheduling of quality and production programmes to improve product quality and
production efficiency (Cheng and Podolsky 1996).

There are strong cultural aspects associated with the emergence of JIT in Japan. The
development of JIT within the Toyota production plants did not occur independently of
these strong cultural influences. The Japanese work ethic is one of these factors. The work
ethic emerged shortly after World War II and was seen as an integral part of the Japanese
economic success. It is the prime motivating factor behind the development of superior
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management techniques, which would become the best in the world. The Japanese work
ethic involves the following concepts:

* Workers are highly motivated to look for constant improvement over the required
standards that already exist. Although high standards are currently being met, there
exist even higher standards to achieve.

e Companies focus on group effort that integrates talents, knowledge-sharing, problem-
solving skills, ideas and the achievement of a common goal.

e  Work itself takes precedence over leisure. It is not unusual for Japanese employees to
work 14-hour days. This contrasts greatly with the emphasis in western nations on
time available for leisure activities.

e Employees tend to remain in the same company throughout the course of their
career span. This gives them the opportunity to improve their skills and abilities
at a constant rate while offering numerous benefits to the company. These benefits
manifest themselves in employee loyalty, low turnover costs and fulfilment of
company goals.

e Thereexistsahigh degree of group consciousness and sense of equality among Japanese
employees. The Japanese are a homogeneous race where individual differences are
not exploited or celebrated.

The JIT philosophy began to attract significant attention from the West in the late
1970s under the label of the ‘Kanban’ system. This was rather misleading as Kanban is
only one part of the total JIT system. Kanban refers to a manual production control system
using two cards to issue production orders: a requisition Kanban is used to authorize
the movement of standard containers between work stations, and a production Kanban
authorizes the production of parts to fill a standard container at a work centre. JIT is the
generic term now widely used to describe this overall approach to manufacturing and
logistics.

In the early 1980s, a new concept known as ‘zero inventories’ was introduced to the
American manufacturing industry. The zero inventory concept calls for the transportation
of materials from outside suppliers directly to the WIP area, where the required value-
added activities through the manufacturing operations are performed, followed by
the shipping of the finished products out of the door, all at a reasonable rate of time.
This zero inventory concept would save companies the costs of inspection, stocking,
materials handling, inventory tracking, carrying the inventory and the risks of damage
and obsolescence. The concept now formally termed ‘JIT inventory’ has evolved into a
corporate philosophy that seeks to do the process right the first time and to eliminate any
non-value-added (NVA) activities. Any amount of time that a part is delayed, moved or
inspected is referred to as NVA time. It is time wasted because no value is created for the
customer when the product is not being processed.

In 1991, Lance Dixon from Bose Corporation, an audio system manufacturer, claimed
to elevate the JIT concept to the next level by formally including a supplier’s representative
on-site at the customer’s premises and called the new concept ‘JIT II'. (Sowinski and Orton
2001) These representatives, called ‘inplants’, will place orders to their own companies.
They also assist the customers in new product development and manufacturing planning.
The advantages of doing so are twofold. Customers enjoy having experts around so that
they learn about the constraints, which they may not know, during the early stage of
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their product design phase. On the supplier’s side, they will be able to strengthen their
ties with the customer. The inplants will also ensure that the suppliers will be able to fill
the customers’ requests. In short, ‘JIT II’ extends JIT by suggesting an integrated approach
to supply and manufacturing between supplier and customer firms.

JIT II exists when a supplier’s employee is located in the purchasing department of a
customer, replacing the salesman and buyer. This inplant representative is empowered to
use the customer’s purchase orders to place orders with the supplying firm, participates
in all the design and production meetings involving the supplying firm’s product area,
and has complete access to the customer’s facilities, personnel and data. This step moves
towards Supply Chain Management (SCM), but must be extended back to the supplier’s
supplier.

Another example of the link between the two concepts is the use of information,
traditionally in the form of Kanban, to signal the approval to make or move an item.
Sony used a direct form of this methodology as part of their SCM with SOMO (sell one
—make one). Information transfers are used as a form of Kanban to indicate that an item
has been used or sold and it needs to be replaced.

Under the JIT philosophy, activities such as moving parts, waiting for parts, machine
set-up and inspection are referred to as wastes. The key point in understanding JIT is that
JIT is a continuously goal-oriented process to eliminate waste and improve productivity.
Waste occurs when activities are performed that do not add value to the products/
services created. These wastes can affect the ability of firms to reduce costs and improve
customer responsiveness (Fullerton and McWatters 2001). Waste can be physically
identified in many forms such as scrap, rework, equipment downtime, excess lead time,
overproduction, lower space utilization and so on. In the US, many firms are adopting the
JIT philosophy to reduce these wastes and a study has found that JIT adopters improve
financial performance relative to non-adopters (Kinney and Wempe 2002).

It is easy to understand the idea of JIT management to eliminate waste and improve
services. But in reality these concepts are difficult to implement because JIT management
has a high degree of cultural aspects imbedded in its development. Heiko (1989) suggested
several relevant Japanese cultural characteristics that may be related to JIT as follows:

e JIT management allows an organization to meet customer demand regardless of the
level of demand. This is made possible through the use of a pull system of production.
The Japanese cultural characteristic that most relates to the demand pull concept
is their emphasis on ‘customer orientation’. Satistying consumer needs quickly and
efficiently is a priority for most business organizations in Japan.

® The degree of time lapse between material arrivals, processing and assembly of the
final product for consumers is minimized by the JIT production technique. Production
lead time minimization is possibly the result of the Japanese cultural emphasis on
speed and efficiency. This may be due to the overcrowded living conditions that are
prevalent in Japanese cities.

e JIT allows a reduction in raw materials, WIP and finished goods inventories. This
frees up a greater amount of space and time between operations within plants. The
corresponding cultural characteristic is a great concern for space due to a very dense
population.

e The JIT production technique uses containers for holding parts. This allows easy
identification and monitoring of inventory levels. The use of designated containers
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within the production process may be due to the emphasis placed upon the use of
proper types of packaging that exist when goods are purchased by consumers.

e An element of JIT production requires that the plant be clean, that is, there should
be no waste present that may hinder production. The Japanese are concerned about
the cleanliness of their environment, which may be due to limited space. A clean and
uncluttered environment may give the illusion of a greater area.

e JIT production involves the use of ‘visible signals’ to display the status of machinery.
The corresponding cultural characteristic involves the use of many signs displaying
various products. Another contributing factor to the use of visible signals is the high
literacy rate among Japanese people as compared to other countries.

The differences that exist between the culture of the Japanese and those of the other
countries have led to the belief that JIT only works in Japan. These cultural differences that
contribute most to this belief include the Japanese work ethic and the role of the unions
in the working environment of many western countries. As the implementation of JIT
management requires negotiating changes in work organizations, unionized facilities will
resist adopting the practices associated with JIT. Drucker (1987) discussed the problems of
existing union work rules and job classifications in the implementation of JIT systems.

Typically, unions are influential in ‘blue collar’ organizations, which are prone to
adopt JIT management. They tend to exert influence upon management in developing
policies that are more favourable to labour. Therefore, issues such as increasing leisure
time for labour would be contradictory to the Japanese work ethic. This may explain
some of the beliefs that JIT is only compatible with Japanese firms, but not others. On
the other hand, research has shown that the potential benefits of JIT in waste elimination
and productivity improvement do not just happen (Vohurka and Lummus 2000). Before
a firm can reap the benefits of JIT, they must accept JIT as an organizational philosophy.
It may require the firm to change or modify its operating procedures, its production or
service systems, and in most cases its organizational culture.

The claim that JIT cannot be effective in non-Japanese firms has not been substantiated
as many organizations outside Japan have successfully implemented JIT. In particular,
many firms in the US have achieved performance improvement as a result of implementing
JIT (White, Pearson and Wilson 1999). It should be noted that in organizations where a
union plays an active role in bargaining for employee concerns, it is beneficial to engage
union involvement before modifying any job procedures and organizational cultures for
JIT implementation.

Principles of a JIT Programme

The management philosophy behind JIT is to continuously search for ways to make
processes more efficient with the ultimate goal of producing goods or services without
incurring any waste. Waste, as discussed earlier, is ‘anything other than the minimum
amount of equipment, materials, parts, and workers (working time) which are absolutely
essential for production’ (Aquilano and Jacobs 2001). Zipkin (1991) suggested that JIT
can be approached from two perspectives: pragmatic JIT and romantic JIT. Pragmatic
JIT promotes inventory reduction, but not zero inventory with a focus on the concrete
details of the production process. Romantic JIT emphasizes a dramatic action with an
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emphasis on zero inventory, taking the idea to the extreme. Nevertheless, there is a lack
of a universally accepted definition of JIT and this leads to some confusion about what
exactly JIT is (Mia 2000). Since the earliest publications discussing JIT manufacturing,
there have been a variety of JIT definitions proposed, which are summarized in Table 2.1.
As noted by Hallihan et al. (1997), there is little agreement on a clear definition of JIT.
The existing work generally includes a broad-based production system that incorporates
the manufacturing practices of ‘efficient material flow, improved quality and increased
employee involvement’ (for example, White and Prybutok 2001).

In sum, JIT is based on the concept of delivering raw materials just when needed and
manufacturing products just when needed. The focus of JIT effort is on minimizing waste
in the manufacturing system. The philosophy underpinning waste identification and its
elimination is the basis upon which the JIT management approach is built (Karlson and
Awstrom 1996). This is accomplished by: 1) minimizing raw materials, work-in-progress

Table 2.1 Example definitions of JIT manufacturing

Authors Definitions
Voss and Robinson JIT may be viewed as a production methodology that aims to improve
(1987) overall productivity through the elimination of waste and that leads to

improved quality. In the manufacturing/assembly process, JIT provides
for the cost-effective production and delivery of only the necessary
quality parts, in the right quantity, at the right time and place, while
using a minimum of facilities, equipment, materials and human
resources. JIT is dependent on the balance between the stability of
the user’s scheduled requirements and the supplier’s manufacturing
flexibility. It is accomplished through the application of specific
techniques that require total employee involvement and teamwork.

Graham (1988) A management philosophy or toolbox of techniques, which is based
on making a significant improvement in operating efficiency through
reduced inventory levels, lead times and overheads.

Im and Lee (1989) The JIT system is a concept or philosophy that employs as tools several
production management practices such as set-up time reduction,
cellular manufacturing, level production planning, preventive
maintenance, multifunctional workers, quality circles, Kanban, JIT
purchasing, and so on. Because of its very nature, each company must
develop its own JIT system.

Turnbull et al. (1992) | Matching the market with the manufacturing system, eliminating
waste in all forms.

Fielder et al. (1993) JIT can be viewed from a number of different angles, including people
(attitudes, motivation, education in philosophy in JIT, training in
procedures) and engineering (layout, product design for manufacture,
set-up reduction).

Sohal et al. (1993) JIT is essentially a philosophy more than a series of techniques, the
basic tenet of which is to minimize cost by restricting the commitment
to expenditure in any form, including manufacturing or ordering
materials, components and so on until the last possible moment.
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and finished goods inventory; 2) exposing process inefficiencies and streamlining
operations, for example poor set-up times, poor maintenance, poor scheduling; and
3) reducing the inefficiencies and streamlining operations (Schonberger 1982b). These
three goals are achieved through a set of ten complementary practices (Davy et al.
1992):

focused factory;

reduce set-up times;

group technology;

total preventive maintenance;
multi-skilled employees;
uniform plant loading;
Kanban systems;

quality control;

quality circles;

10. JIT purchasing.

XN WD

Practices such as focused factory, uniform plant loading, and work and part
standardization aid in streamlining operations and reducing inventory. Group technology
also helps to streamline operations and reduce inventory. Set-up reduction, mixed model
scheduling and Kanbans are aimed at reducing in-process and finished goods inventory.
JIT purchasing directly affects incoming inventory levels. Techniques such as self-
inspection, poka-yoke error prevention and jidoka (quality at source) improve the in-
process quality of products. Finally, all of these practices require a motivated and multi-
skilled workforce. A multi-skilled workforce has been found to make better contributions
to various aspects of JIT implementation such as preventive maintenance, quality circles,
set-up time reduction, and other quality improvement suggestions. These JIT practices in
manufacturing are summarized in Table 2.2.

Many studies have examined the core elements of JIT, such as set-up time
reduction, small lot production, the use of Kanbans, level production scheduling and
preventive maintenance (for example, Schonberger 1982a), as well as issues related to
JIT implementation. These issues include the relationship of JIT to other manufacturing
practices (for example, Lee and Ebrahimpour 1984), supplier and customer relation (for
example, Sakakibara et al. 1993) and JIT implementation (for example, Mehra and Inman
1992). The impact of JIT on performance, particularly manufacturing performance, has
also been the subject of a number of studies. These studies have consistently found the use
of JIT to be consistent with gains in inventory (for example, Callen et al. 2000), quality
(for example, Fullerton and McWatters 2001), process management (Dreyfus et al. 2004),
and productivity performance (for example, White et al. 1999). Several studies have also
found evidence of improved business performance associated with the use of JIT. Gains
in both financial (for example, Huson and Nanda 1995) and market performance (for
example, Germain et al. 1996) have been observed.

What makes JIT a superior philosophy is its ability to achieve the dual advantages of
cost reduction and service improvement simultaneously. JIT emphasizes simplifying the
manufacturing process in order to quickly detect problems and force taking immediate
remedial actions (Fitzsimmons 2006; Hernandez 1989). Several researchers have
recognized JIT as a system-wide approach to manufacturing that focuses on the timely
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JIT practices in manufacturing

JIT element

Definition

Focused factory

A production strategy that is based on corporate strategy. It centres
on simplifying the organizational structure, reducing the numbers of
products or processes and minimizing the complexities of physical
constraints.

Reduced set-up times

Reduction of the time and costs involved in changing tooling and
other aspects required in moving from producing one product to
another. This reduces lot sizes and the need for buffer inventories.

Group technology

Collecting and organizing common concepts, principles,
problems and tasks. It avoids unnecessary duplication through
standardization. It includes sequencing similar parts through the
same machines and creating manufacturing cells for processing.

Total productive
maintenance

Rigorous, regularly scheduled preventive maintenance and machine
replacement programmes. Operators are actively responsible for the
maintenance of their machines.

Multi-skilled employees

Extended training of employees on operating several different
machines and involving in various tasks.

Uniform plant loading

Reduction in the fluctuations of the daily workload through line
balancing, level schedules, stable cycle rates and market-paced final
assembly rates.

Kanban systems

A card or information system that is used to ‘pull’ the necessary
parts into each operation as they are needed.

Quality control

Quality is established as the top priority of the production system.
Involvement in quality effort required by all aspects of the
organization. Implementation of statistical quality control methods
is an integral part of establishing both process and product quality.

Quality circles

Small groups are formed from employees doing similar tasks. The
groups are created to encourage employee participation in problem
solving and decision making.

JIT purchasing

A supplier participation and partnership programme. Receiving just
the right parts just when they are needed. Suppliers, lot sizes and
paperwork are reduced.

delivery of quality products sought by the customer and the elimination of waste (Chase
et al. 2006; Krajewski and Ritzman 2005; Schniederjans 1993). The implementation of a
JIT system yields minimum inventories by having each part delivered when it is needed,
where it is needed, and in the quantity and quality needed to produce the product. A
JIT system enables companies to operate efficiently with the least amount of resources,
and thus improves quality, reduces inventory levels and provides maximum motivation
to solve problems as soon as they occur (Krajewski and Ritzman 2005; Schniederjans
1993). It is not only an approach to managing inventory, rather JIT contains a body of
knowledge and encompasses a comprehensive set of management principles and toolKkits.
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One should note the fact that the JIT philosophy has often been referred to as ‘big JIT’,
whereas the operational aspects regarding materials flow in JIT systems are titled ‘small
JIT” or jit’ (Hurley and Whybark 1999). The manufacturing practices that were presented
above fall within the realm of small JIT.

In short, the objective of JIT can be simply stated as ‘produce the right item, at the right
time, in the right quantities’. In manufacturing, JIT has been credited with yielding many
holistic benefits. These benefits include reduced inventory levels, reduced investment in
inventory, improved quality of incoming materials and producing consistent high-quality
products. Some additional benefits of JIT that have been achieved in manufacturing
firms are: improved operational efficiency, uniform workstation loads, standardized
components, standardized work methods, cooperative relationships with suppliers, closer
collaboration with customers and improved customer satisfaction. Despite the delayed
application of JIT in services, for example, in logistics management, there have already
been some success stories, which indicate that many of these JIT benefits that have been
achieved in manufacturing can be replicated in services, although sometimes in a slightly
different form.

JIT in Services

Over the years, the JIT management approach has made a transition from application in
internal production functions of manufacturing, purchasing and design to application
in external service functions (Green and Inman 2005). However, the spread of the
JIT movement from the manufacturing sector to service industries has been rather
slow in both practice and research. While JIT is a process-oriented waste elimination
management approach, the principles are relevant and applicable to both manufacturing
and service firms employing processes and systems to perform the tasks of production
and delivery of products or services. The major works on JIT applications in the service
sector have been discussion of Wal-Mart’s and Proctor & Gamble’s Quick Response
Programme, and similar JIT programmes developed by Wal-Mart to ensure their stores
are capable of holding items in stock, without holding too much stock, with no stock-
outs, whilst ensuring a no over-stocking inventory policy (Hill 2000). This approach to
inventory management has enabled Wal-Mart to produce a better service, still at the
lowest possible price, whilst permitting Proctor & Gamble to significantly increase its
business with Wal-Mart.

As JIT has won the hearts and minds of manufacturing practitioners, advocates
suggest service operators will also benefit from JIT. It is believed that JIT is applicable to
the service sector as both manufacturing and service firms employ processes to create
their final products and services. Benson’s (1986) paper ‘JIT: Not Just for the Factory’
marked the first attempt to demonstrate the use of JIT in the service industry. In his
article, Benson introduced several early adopters of JIT in the service sector:

e McDonald’s emphasized that only necessary items are kept in work areas. In order
to ensure process quality, it ‘industrialized’ the service delivery system so that all
workers would be able to provide the same eating experience around the world.

e British Airways implemented quality circles as a fundamental part of its strategy to
implement new service practices.
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e Federal Express, aiming to improve process performance, redesigned the work flow so
that the air flight pattern changed from origin-to-destination to origin-to-hub, with
the freight being forwarded by outbound planes to destinations.

It was until the mid-1990s that JIT started to grow in the service sector (Yasin et
al. 2003). Researchers claim that service environments with repetitive operations, high
transaction volumes and involving tangible items, such as fast-food services and express
courier services, are likely to benefit more from JIT (Whitson 1997, Canel et al. 2000).
Some even argue that the lack of WIP and finished goods inventories in the service
environment creates an ideal setting for JIT since there are no tangible ‘wastes’ to be dealt
with. Indeed, JIT is applicable to a variety of services. Health care and accounting services
are two of the many examples. In the case of health care systems, JIT eliminates the need
for a central distribution centre, encourages flexible materials management, trains nurses
with a variety of skills, and redesigns nursing units so that they are patient focused. JIT is
also valued in accounting since it removes redundant control points, reduces the number
of employees involved and integrates new technology to automate work flow. There is
also a study on the application of JIT to improve inventory and purchasing management
in hotel operations (Barlow 2002). On the other hand, there are investigations of JIT
applications in the selling function. The object of JIT-selling relates to the delivery of zero-
defect products and services in exact quantities at the precise times and places desired by
customers while minimizing all types of waste (Germain et al. 1994). According to Green
et al. (2008), a JIT seller exhibits: 1) the ability to build value throughout the selling
process based on organizational capabilities to deliver zero-defect quality, zero variance
quantity, precise on-time delivery and the ability to minimize total waste and total cost
throughout the production and marketing processes; and 2) the ability to develop single
source, on-site relationships with customers.

Recent improvements in information technology have also enhanced the ability
of services to benefit from JIT systems. For example, bar-code technology, point-of-
sale (POS) systems and the applications of Radio Frequency Identification (RFID) have
made it possible to create a JIT replenishment system between suppliers and retailers,
which improves customer service. Wal-Mart utilizes the Wal-Mart Information System
that incorporates a Retail Link (involving bar-coding technology, POS systems and
EDI) and a satellite network to better manage its inventory, achieve better demand
forecasts and build more collaborative buyer-supplier relationships. The introduction
of the automated teller machine (ATM) has also had a huge impact on improving and
expanding banking services, and improving customer service and customer satisfaction.
Airlines and hotels use reservation systems and differential pricing to create uniform
facility loads. Such successes have influenced many other service-oriented organizations,
including government agencies, to adopt some aspects of JIT. The increasing number of
implementation of many aspects of JIT in service businesses and the increasing number
of JIT success stories will accelerate the adoption of JIT in the service sector. If the service
environment is suitable for the adoption of JIT, so will business logistics. We will discuss
how JIT can be applied to improve the logistics processes. Before going further, we will
first examine the elements of JIT logistics.
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Elements of |IT Logistics

JIT can be seen as a new way of thinking, planning and performing with respect to logistics.
JIT logistics consists of several components or elements that must be integrated together
to function in harmony to achieve the JIT goals. These elements essentially include
human resources, the logistics networks and the production, distribution, marketing and
accounting functions of a firm. Similar to the JIT manufacturing system in Toyota, these
elements can be broadly grouped together as people involvement, logistics network and
systems.

PEOPLE INVOLVEMENT

To attain success in JIT implementation, it is essential to gain support and agreement
from all individuals involved in the process. A firm shares interests with many groups
having a stake in it, and vice versa. Typically, business firms’ stakeholders include the
owners (shareholders), customers, employees, suppliers and the community. If firms
are to be profitable over the long term, and if firms are to be considered to be socially
responsible, they must consider the needs of all of their stakeholders (Berman et al.
1999). This stakeholder orientation suggests that management must be concerned with
more than the traditional economic aspects of JIT. Such non-economic issues as ensuring
the proper treatment of employees, respecting employees, treating other stakeholders
fairly, protecting the environment, providing for good quality of life in the community
and other corporate social responsibility issues should be just as important to firms in
their decision making as cost reduction and efficiency concerns. Therefore, support and
agreement from the following groups are essential in order to reduce the amount of
time and effort involved in implementing JIT and minimize the likelihood of causing
implementation problems:

e Shareholders and owners of the company - emphasis should be placed on the long-
term realization of profit, and so short-term earnings should be reinvested into the
company to finance the various changes and commitments necessary for JIT success.
It should be made clear that most of the benefits associated with JIT will only be
realized over the long run.

e Labour organizations — labour unions and members should be informed of the
goals of JIT and made aware of how the new system will affect the employees’ work
practice. This is important in winning the union and workers’ support to assist in
the implementation and to remove potential problems and difficulties. Education of
employees, from managers to frontline workers, is essential so that they know what
JIT is, why JIT is implemented in the organization and how they can contribute to
make JIT a success (Zhu et al. 1994). Failure to involve labour organizations will result
in a lack of understanding of management motives and cause fears of job loss on the
part of the labour. This can lead to implementation hurdles such as non-cooperation
and resistance to change. Union support is vital in achieving the elimination of job
classification to allow for multi-skilled workers and company-wide focus.

e Management support — management support is often stressed as one of the most
important factors to implement JIT successfully within an organization (Yasin and
Wafa 1996). This involves the support of management from all levels. It also requires
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that management be prepared to set examples for the workers and initiate the process
to change attitudes. Striving for CI is not only required of the employees in the work
processes, but must also be inherent in management attitudes.

e Government support — government can lend support to companies wishing
to implement JIT by financial incentives or training support. This can provide
motivation for companies to become innovative as it bears some of the financial
burden associated with the costs of implementing JIT. Government regulation is
another aspect that firms should pay attention to. For instance, the US Custom’s 24-
hour rule, which requires the submission of cargo data prior to vessel loading, will
make a direct impact on how practitioners manage their supply chains.

Organization theory suggests that people will be more compelled to work towards
goals when they are included in the development of the goals (Lines 2004). To this end,
JIT extols the ideas of involving employees at different levels in the organization. The
introduction of quality circles and the concept of total people involvement are examples
of the avenues available for attempting to maximize people involvement through the
use of JIT. However, the introduction of changes in a firm has the potential of triggering
reactive behaviours from the individuals who may be subjected to these modifications. JIT
represents one of these changes and can cause significant organizational transformations.
Although these changes may bring benefits to the firm, reactive behaviours such as
resisting the change by working against organizational goals may develop. Involving
people becomes increasingly important at this point. Communication, training and
increasing the values of workers’ job can help alleviate reactive behaviours.

Without employee involvement and effective communication, progress on
implementing various elements of JIT is likely to be slow, and in many cases resisted by
employees who lack awareness and understanding of what is going on in the organization
and their role in the new system being implemented. The organization culture must be
such that it respects humanity, promotes teamwork and offers opportunities for individual
learning and sharing of ideas. It will also be beneficial to the organization to switch to a
team-based structure from a hierarchical structure (Power and Sohal 1997).

LOGISTICS NETWORK

Operational procedures, production or service systems and even organizational culture
need be modified in order to reap the full benefits of JIT (Yasin et al. 2003). Numerous
changes occur about the logistics network which encompasses logistics network design,
multi-function workers, demand pull, Kanbans, self-inspection and CI. Each of these will
be explained separately with relation to how they tie into JIT logistics.

Logistics network design and multi-function workers — JIT targets to supply the
product/service when it is needed, how it is needed and in the exact quantity it is needed.
JIT systems tend to have repetitive processes and predictable material flows. Firms with JIT
processes often focus on the elimination of waste, which is defined broadly as anything
that does not add value to a product. JIT emphasizes smooth and continuous process
flows, where neither the goods/services supplied nor the receiver of those goods/services
ever has to wait for one another. These allow firms to minimize WIP and finished goods
inventories, and identify process inefficiencies and bottlenecks so that they can be reduced
or eliminated. Under JIT logistics, the logistics network is designed for maximum resource
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flexibility and is planned according to supplier and customer requirements rather than
processes. This type of logistics network requires the use of ‘multi-function workers’, that
is, the focus shifts towards training workers and providing them with the skills necessary
to perform many tasks, rather one or two highly specialized tasks.

Demand pull logistics and Kanban - JIT is a ‘pull’ system, in which the status of a
worker or work station dictates the actions of others. This differs from a ‘push’ system, in
which products are provided based on the supplier’s ability to provide them, regardless
of end users’ needs. JIT systems use the pull method because of the closer coordination
between inventory levels and production/delivery needs. The concept of demand pull
involves the use of demand for a given product/service to signal when production and
delivery should take place. Use of demand pull allows a firm to deliver only what is
required in the right quantity and at the right time and place. Kanban is a Japanese
word meaning signal and is usually a card or tag accompanying products throughout
a production plant. Indicated on the Kanbans is the name or serial number for product
identification, the quantity, the required operation and the destination of where the part
will travel to. The use of Kanbans assists in tying or linking different production processes
together. Cost savings from JIT programmes are a result of reductions in inventory and
associated holding costs (improved cash flow), releasing space for additional revenue
generating activities, and the transfer of labour costs to the distributor.

Self-inspection and CI - the use of self-inspection by each employee is done to ensure
that their work processes add value to products/services and are of high quality. Self-
inspection allows mistakes and low quality work to be caught and corrected efficiently
and at the place where the mistakes initially occur. In complement, the concept of CI
involves a change in attitudes towards the overall effectiveness of an organization. CI is
an integral part of the JIT concept and, to be effective, it must be adopted by each member
of the organization, not only by those directly involved with the logistics processes. CI
requires that with every goal and standard successfully met, these goals and standards
should be increased but always in a range that is reasonable and achievable. This allows
a firm to constantly improve upon its operations and products/services, and, ultimately,
its customer satisfaction.

Given the nature of JIT, quality management will play a most important role in
ensuring that the quality standards set for the logistics activities are achieved. JIT quality
involves ‘quality at the source’ (Hay 1988). The emphasis of quality at the source is
congruent with the achievement of 7Rs in logistics. Quality at the source contrasts greatly
with the traditional ‘after the fact’ approach to quality or rectifying the defects after
performing the tasks.

SYSTEMS

Systems refer to the technology and processes used to link, plan and coordinate the
activities and resources used in the logistics networks of a firm. Two such systems are
Materials Requirement Planning (MRP) and Enterprise Resources Planning (ERP).

MRP is a ‘computer-based’ method for managing the materials required to carry out
a schedule. It is a ‘top-down’ or ‘consolidation’ approach to planning, that is, it involves
the planning of lower level products within the product family such as component parts
(Plenert 1999). Planning for MRP can be broken down essentially into two parts. These
include a production plan, which is a broad plan indicating the available capacity and the
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manner in which it is to be allocated in the logistics network, and a master production
schedule, which is a detailed plan of what products to produce in specific time frames.

ERP is a software system that can be used to provide information on financial
resources available to carry out the plans of MPR. It also provides a firm with a single,
uniform software platform and database that will facilitate transactions among the
different functional areas within a firm, and in some cases, between partner firms in
a supply chain. ERP solutions seek to integrate and streamline business processes and
their associated information and work flows. What makes ERP appealing to organizations
is its increasing capability to integrate with the most advanced electronic and mobile
commerce technologies.

On the other hand, everyone in the organizational hierarchy should belong to a
team. Workers should be organized into teams so that they are always working together
to reduce all forms of waste, not just the waste incurred within their scope of work.
Suppliers and key customers should also be involved in the teams so that all the players
of the value chain are well aware of the JIT goals and strategies, and are working together
to improve all the processes. If workers are organized into teams, teams’ performance
should precede individuals’ performance. Management of various functional units will all
participate in the decision-making processes to promote understandability of functional
interdependence and interactions (Germain et al. 1996).

The Goals of JIT

JIT management can be applied to the logistics processes within any firm. Yasin and Wafa
(1996) identified six potentially beneficial attributes of JIT that can increase organizational
efficiency and effectiveness. JIT:

* tends to eliminate waste in production and material;

* improves communication internally (in the organization) and externally (between
the organization and its customers and vendors);

e has the potential to reduce purchasing costs, which are a major factor for most
organizations;

e is instrumental in reducing lead time, decreasing throughput time, improving
production quality, increasing productivity and enhancing customer responsiveness;

* tends to foster organizational discipline and managerial involvement;

e tends to integrate different functional areas of the organization, especially to bridge
the gap between production and accounting.

These attributes of JIT, if successfully applied in business logistics, should yield similar
benefits to those found in manufacturing. For instance, waste in business logistics can
take many forms, which include excessive inventory, overestimates of customer demand
and extended cycle lead time. Elimination of waste can be achieved through streamlining
the logistics process with proper logistics network planning, and reducing set-up time
to adhere to the daily schedule made possible by a pull system, which extends from
suppliers to manufacturers, and ultimately to customers, that is, the supply chain.

Porter (1985) suggested that a firm can achieve ‘competitive advantage’ by competing
on the basis of cost, service or quality. These three elements are the distinguishing
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characteristics that differentiate the products/services of a firm from one another. JIT
allows firms to filter out wastes in their logistics processes, improve upon quality and
achieve customer satisfaction in an effective and efficient manner.

There are three main objectives of JIT, which are universal or homogenous in nature,
that is, they can be applied and adapted to a diversity of organizations within industries
that differ greatly from one another.

Increasing the organization’s ability to compete with rival firms and stay
competitive over the long run

Organizational competitivenessis enhanced through theuseof JIT asitallows organizations
to develop an optimal process for managing the logistics of their products/services. There
are differences in the logistics processes between traditional and JIT-oriented firms.

The traditional firm is one that adheres to the well-practised forms of performing
tasks. The JIT-oriented firm is one that can respond to changes within the environment
and adapt its manufacturing processes to changes. Frequently, these types of firms are
the first to develop or implement innovative methods for logistics. Thus, the JIT-oriented
firm is one that is able to remain competitive through adaptation to environmental
changes.

The JIT-oriented firm will have a well-integrated system of logistics that involves
shared organizational values, coordinated flows in the logistics processes, people
involvement and the opportunity to use potential skills. The differences that exist
between the traditional and JIT-oriented firms involve operational and organizational
characteristics.

The operational characteristics include set-up time, order size, inventory, capacity,
transportation, lead time, defect rates and equipment trouble. It is typical for traditional
firms to experience long set-up, transportation and lead times. Inventory, capacity and
order size are likely to be large. In addition, defect rates and equipment trouble will be
high for the traditional firm as well. In contrast, JIT-oriented firms will have short set-up,
transportation and lead times. Inventory, floor space and order size will be small, and
defects and equipment trouble tend to be low for these firms. The overall functioning
of the logistics networks in JIT-oriented firms will be smoother and more efficient than
those in conventional firms.

The organizational characteristics include the structure, orientation towards
goals, communication, agreement, union focus, skill base, suppliers, and education
and training. The structure of the JIT-oriented firm allows greater flexibility. The goal
is towards total optimization of the whole company while avoiding departmental
focus, which tends to work against the achievement of organization-wide goals.
Communication within the JIT-oriented firm is open and there is not a long chain of
command to follow. Also, agreement among members is trust-based as compared to
contract-based. Union focus is company-based rather than skill-based. The skill base
tends to be broad and flexible in contrast to narrow or highly specialized skills. The
level of supplier involvement is narrowed down to include a selected few, and education
and training play a significant role. These types of firms are more likely to invest more
resources in training employees.
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Increasing the degree of efficiency within the logistics process

Efficiency will concern itself with achieving higher levels of productivity while minimizing
the associated costs for performing the logistics activities.

Reducing the level of wasted materials, time and effort involved in the logistics
activities

Elimination of waste can significantly reduce the costs of production.

The above three universal objectives of JIT are applicable to any firm; however, there
exist several other goals that may be specific to firms. In order for JIT management to
work and be profitable, it must be fully adapted to the firm. Every firm is unique in its
logistics processes and the goals it aims to achieve. In addition, every firm will be at
different stages in its development. The goals of each firm are unique in terms of their
priority and importance. The goals of JIT are useful in assisting the firm to define, direct
and prepare for implementation. There exist short- and long-term goals, which include
the following:

e Identifyingandresponding to consumer needs —this goal will assist the firm in focusing
on what the customers need and what products/services need to be produced. The
fundamental purpose of the firm is to produce products/services that its customers
want, therefore, developing a process that delivers quality products/services to ensure
the organization’s viability.

* Aiming for the optimal quality-cost relationship — achieving quality should not be
done to the point where it does not pay off for the firm. Therefore, emphasis should
be placed on developing a process that aims for 100 per cent conformance. This
may seem like an unrealistic goal; however, it is much less costly to the firm in the
long run as it eliminates redundant functions such as inspection, rework and the
production of defective products/services.

e FEliminating waste — this is anything that does not add value to the products/
services.

e Aiming for the development of trusting relationships between the supply chain
partners — for instance, relationships with just a few or even one supplier, if possible,
should be focused upon. This will assist in the creation of a more efficient firm in
terms of reductions in inventory and use of materials, enhancing the timeliness of
deliveries and providing reassurance that resources will be available when required.

* Designing the logistics network for maximum efficiency and ease of management
— this involves the use of machinery and labour that are absolutely essential to the
logistics process.

* Adopting the Japanese work ethic of aiming for Cl even though the firm is competitive,
by continually striving to fulfil consumer demand.

Although many manufacturing and service firms have adopted the JIT management
techniques, these firms are at the beginning stage and have not yet fully realized all the
potential benefits. It has taken Toyota 10 years to perfect the JIT technique within its
plants. Yasin and Wafa (1996) suggested that the JIT system must be willing to make
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strategic adjustments consistent with the demands of its environment. They believed
that these long-term strategic adjustments are not feasible without short-term costs.
They remarked that in most cases a system-wide strategic adjustment will not yield the
desired results unless the subsystems, mainly the input, process, output and managerial
subsystems, are modified to make feasible system-wide changes. The researchers reasoned
that all the subsystems must actively contribute to and facilitate the incoming changes to
ensure that the changes are successful. Physical facilities, for example, plant layouts, are
also important according to the study. They must be adjusted, relationships with vendors
and customers reviewed, and quality circles implemented. Therefore, JIT is a long-term
process that cannot be implemented in a short period of time, nor can its rewards be
realized overnight.

JIT and Competitiveness

A systematic and continuous pursuit of waste identification and elimination can lead
to increased efficiency, improved productivity and enhanced competitiveness. JIT is
expected to improve firm performance and competitiveness through an even production
flow of small lot sizes integrating schedule stability, product quality, short set-up times,
preventive maintenance and efficient process layout (for example, Chapman and Carter
1990). Generally, firms that work towards the elimination of waste in their manufacturing
processes realize such benefits as lower raw materials stock and associated holding
cost, reduced WIP, lower finished goods inventories, higher levels of product quality,
increased flexibility and ability to meet customer demands, lower overall manufacturing
costs and increased employee involvement (Canel et al. 2000). To a large extent, inferior
competitiveness results from the existence of large amounts of waste and the reduction
of these non-productive activities, that is, waste, would help to save time and allow more
resources to be allocated to improving throughput and profitability (Cheng and Podolsky
1996). Such production improvements are assumed to bring both indirect and direct
financial savings.

In theory, JIT improves profitability due to its impact on the two interdependent
components of Return on Assets (ROA): asset turnover, which measures sales relative to
investment; and return to sales (Kinney and Wempe 2002). JIT is expected to improve
ROA in a number of ways. First, asset turnover should increase, as JIT frees up assets
and capital. A smaller asset base increases ROA. Second, lower inventory levels reduce
the asset base, improving asset turnover in the short term. Third, few buffer inventories
necessitates the elimination of NVA activities (for example, dealing with defects and stock-
outs) that have a negative impact on profit margins (Alles et al. 1995). As emphasized by
Balakrishnan et al. (1996, pp. 185-186), these effects are not necessarily automatic, and
can be offsetting, especially in the short term. For example, firms may be required to invest
in additional training and capital expenditures to nurture a JIT environment. Training
costs initially reduce profit margins, but are expected to improve long-run productivity.
Capital expenditures increase the asset base and depreciation expenses in the short run,
thus affecting both components of ROA.

There is also other published evidence that supports the positive impact of JIT on
the competitiveness of firms. Inman and Mehra (1993) found a significant correlation
between self-reported improvements in profitability and the adoption of JIT practices.
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Callen et al. (2000) surveyed 100 Canadian plants from the auto parts and electronic
industries, classifying the plants as either JIT or non-JIT. Their results show that JIT
implementation leads to higher profit and contribution margins and lower variable costs.
In another study, Callen et al. (2005) found that JIT-intensive plants are more profitable
but less efficient than plants that are not JIT-intensive, after controlling for productivity
measures, plant size and buffer stock. Their result suggests that despite the additional
resources requirement for the implementation of JIT, JIT-intensive plants are still able
to generate relatively higher profits than plants that are not JIT-intensive. Furthermore,
Ward and Zhou (2006) confirmed that implementing JIT practices improves lead-time
performance. In evaluating the JIT production practices of 46 Japanese manufacturing
plants, Matsui (2007) found that JIT production systems contribute to improving
competitive performance, and that efficient equipment layout has a strong impact on
the competitive position of the manufacturing plant. In sum, there are several potential
benefits from the implementation of JIT; in particular, JIT can help to:

® eliminate waste in production and materials (Cheng and Podolsky 1996);
* improve communicationsinternally (within the organization) and externally (between
the organization and its suppliers and customers) (Germain and Droge 1997);

e reduce purchasing costs that is a major cost to most organization (Dong et al. 2001);
e reduce lead time, decrease throughput time, improve production quality, increase
productivity and enhance customer responsiveness (Vokurka and Lummus 2000);

e foster organizational discipline and managerial involvement (Yasin et al. 1997);
* integrate different functional areas of an organization (Gunasekaran 1999).

On the other hand, Fullerton and McWatters (2001) studied the correlation between
the level of JIT practised and the production performances of 89 sampled firms. They
evaluated production performance with respect to quality benefits, time-based benefits
and employee flexibility. They found that:

e the moreJIT practices are adopted by firms, less scrap and rework are anticipated, and
the number of inspections decreases since in a perfect JIT world, inspections would
not be necessary as there will be no defects;

e NVA activities including queue times, move times, machine downtimes and
throughput times reduce with an increased level of JIT;

e employee flexibility is enhanced in high JIT adopters.

Limitations of JIT

Considerable attention has been paid to the benefits that can be derived from the use of
JIT. However, in order to properly implement JIT in a firm, managers should be aware of
the limitations and shortcomings of JIT, which may be applicable to their organizations.
Several shortcomings have been identified as follows:

e The design of a JIT workflow is often such that there are no buffer stocks between
different stages and a tight synchronization of work flow is emphasized. Workers
are expected to work in a structured manner and identify any non-conformance
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along the process. This may sometimes lead to a potentially difficult situation for the
workers. On the one hand, they are voicing out the flaws for the sake of improving
product/service quality; on the other hand, they are pinpointing their co-workers
who are responsible for the flaws. It is not easy for workers to achieve this level of
consciousness if the firm has a high social culture.

Hall (1989) also claimed that the absence of buffer stocks makes JIT incapable of
coping with a sudden surge in demand. The increase in demand will lapse because
of the firm’s inability to fill the extra orders. However, Germain et al. (1994) found
that organizations faced with more volatile environments increasingly adopt JIT as a
strategic response. They argued that JIT buffers firms from uncertainties because the
improved overall customer service, quality and productivity enhance the appeal of a
supplier to a buyer, and therefore this competitive edge can be used to obtain longer
contracts, increase market share and profits, and pressure less competitive rivals.
According to JIT, materials are transferred to the next stop only when needed. A
tight transition between the vendors and their carriers is essential as any delay
in the transportation process will hamper the production schedules. A well-
planned transportation procedure is the first step to prevent shipment from delays.
Nevertheless, such a procedure is still exposed to unexpected disruptions such as
natural catastrophes, man-made accidents, labour disputes, equipment breakdowns
and government regulations (McGillivray 2000). Ford Motor Company shut down five
of its US factories shortly after the 9/11 terrorist attacks partly due to the late deliveries
of Canadian parts (Aichlmayr 2001). To safeguard productions against disruptions,
firms sometimes maintain marginal stocks to ensure continuous production.

For more than a decade, JIT manufacturing has been touted as a prime way to keep
costs down and assembly lines running smoothly. But because JIT requires plants to
keep trimming inventories, even the smallest glitch in the supply chain can bring
production to a standstill. JIT systems are designed so that parts and components
arrive at factories just as they are needed for assembly, reducing and sometimes
eliminating the need for warehousing expensive parts. Billions of dollars are saved on
inventory, but when a plant making a critical part shuts down, there is little buffer
stock from which to draw.

Reliable suppliers seem to be at the heart of the problem. Most firms are still struggling
to develop a critical mass of reliable, cost-effective, lead-time-stable suppliers that
will allow them to operate their production lines on a JIT or demand-pull basis. It
also appears that most companies continue to rely on forecasts (often from sales
and marketing departments); only a handful have begun to provide suppliers with
consistent real-time access to their ever-changing production schedules. Another
difficulty is the removal of the ‘human element’ from the systems that generate
requirements. Because computer algorithms are limited, there is still a need for good
people with experience in detecting the ups and downs of the industry.

One limitation of JIT is cultural differences; these differences play an important
role when interacting with different firms in order to receive goods on time. Many
organizations find it difficult to adopt new methods because of present cultures. In
other words, the interacting people are set in their own ways and people are reluctant
to make changes.

Another limitation is the traditional way of having plenty of inventories on hand
to cover ordering or product mistakes. Now with JIT firms are not able to have the
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additional inventory that they are accustomed to, which creates a negative source of
pressure on the participating individuals. Also the loss of autonomy on individuals
and teams put more stress on firms because they only have a set amount of time to do
certain tasks. The limit of trust between workers and their managers must be broken
because firms cannot have any lack of commitment; trust must be achieved to have
complete satisfaction of work with different types of equipment. Also a limitation
is that firms can only achieve high production if every employee works equally as
hard.

e JIT also involves a difference in the way in which managers think; employees'
suggestions become the backbone of the organization. In addition, the elimination
of costing and financial analysis may make managers feel they have lost control of
the plant, because they now receive less data. The tendency of the stockholders to
be short-term-profit-oriented causes managers to plan for short-term results rather
than long-term successes. This short-term thinking may adversely affect the long-
term development of a firm and must be curtailed if it is to compete in the global
economy of the future.

The Rationale for Implementing JIT

The impetus for implementing JIT lies largely in attaining the productivity and quality
standards that many Japanese firms have enjoyed. Economic conditions such as
increased competition, fluctuations in the economy and consumer demand for high-
quality products also play a role. Stiff competition has created an environment in which
only the most effective and productive firms will survive. The organizations that are
quick to apply innovative ideas to their manufacturing processes will have a competitive
advantage over those that do not. These firms will be able to survive and be profitable
over the long run.

The use of JIT is not adversely affected by fluctuations in the economy as production
is readily flexible to meet variable consumer demand. The use of JIT is appropriate in both
economic upswings and downturns as it can be adjusted rather painlessly to meet any
consumer demand. This is possible as it operates on a pull system where demand acts as
the impulse calling the production process into action. During economic booms firms
and individuals have higher demands, and the production of products/services with
JIT can be easily increased to meet these demands. Similarly, in economic downturns,
production can be curtailed to meet lower levels of consumer demand.

Other reasons for adopting JIT are the potential cost savings associated with its use.
Consider the profit formula: profit = selling price x sales volume — cost. This formula
represents the components of profit. Most firms are unable single-handedly to influence
the selling price of their products as the selling price is determined by the market forces
of supply and demand and industry standards. Therefore, if firms wish to increase their
profits, they must focus on increasing the sales volume and decreasing the cost. To increase
sales volume requires better quality and delivery, while reducing costs calls for reducing
any unnecessary operations and waste. JIT can help firms to improve the sales volume,
reduce the cost component of their business processes and provide the opportunity to
realize the increased profit.
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The savings associated with cost reductions include reduced product recall, return
and costs of lost sales and customer complaints. The logistics costs that can be reduced
include costs for inspection, which are necessary for products/services of less than 100
per cent quality. With the achievement of the 100 per cent quality level, there is no
re-working and testing required to improve quality. The cost of quality is also lowered by
avoiding lost sales and costs associated with customer complaint handling. In addition,
there will be less waste of time and effort in searching for flaws in the process that may
be responsible for defective items.

JIT logistics focuses on adding value to products/services. This involves only
performing the activities and processes necessary to deliver the products/services. To
illustrate the concept of adding value, consider the following: customer order receipt,
picking and packaging, and customer order delivery. Operations such as re-packaging,
excessive handling and product returns do not add value to a product. They do not
add to the time and place utilities of a product in any way, therefore these activities
incurring unnecessary financial costs and effort invested in the logistics processes should
be avoided.

Closely associated with the value-added concept is the idea of reducing waste. As
discussed earlier, waste can be anything other than the minimum amount of equipment,
material, parts and working time essential to deliver the products/services. There are
seven forms of wastes: motion, waiting, time, overproduction, processing time, rejects,
inventory and transport. Hallihan et al. (1997) provided practical examples and discussed
the causes of these seven wastes in manufacturing, which are summarized in Table 2.3.
Complete elimination of waste allows additional value-adding work to be performed in
the time saved, yielding improvement in productivity.

1. The waste of motion. Motion study involves beliefs and practices developed through
scientific management. The application of scientific management to JIT involves
the idea that excess handling of materials and equipment to produce above demand
require inefficient motions and involvement of employees. The motions required to
move this excess of materials around the plant represent waste.

2. The waste of waiting time. This involves the length of time inventory in transit is
idle and waiting to enter the next operations. Queuing time is largely the result of
inefficient work flow and can cause uneven lot sizing.

3. The waste from overproduction. JIT manufacturing allows a firm to produce only
what is needed, operating on the demand pull concept. Therefore, in many plants
that do not use the demand pull concept, overproduction will occur. The wastes
caused by overproduction are employee effort and time in producing products that
are not required.

4. The waste from processing times. This includes the processing of parts that affect
the final or finished product. These parts may or may not be a necessary step in
the completion of the product. They also may not contribute to the value of the
product.

5. The waste from rejects. The use of inspection after the product is made or partially
completed does not allow the source of the defect to be eliminated. Inappropriate
methods of monitoring quality may misguide a firm into believing it is delivering
acceptable products/services when in fact it is not. A direct result of this is the
production of batches of defective products/services.
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6. The waste from inventory. Excess production will be transferred to inventory where
it runs the risk of becoming damaged or obsolete. Other unnecessary costs included
are the costs of excess raw materials and component parts not required to produce the
final product. The cost reduction associated with materials is estimated to be 30-50
per cent of total operating costs. These cost reductions include the following:

a. The elimination of holding inventory. The cost savings from this are threefold:
reduction of storage facilities, reduced dangers of obsolescence and of potential
theft and damage to the inventory.

b. The elimination of bulk breaking. This involves the breaking down of large
shipments into smaller lots that can be readily used for production purposes.

c.  Reduction in the number of suppliers. JIT requires the use of only a few suppliers. The
success of this depends upon the development of a trusting relationship between
the customer and the supplier. It also requires supplier dependability with respect
to the stock arriving when it is needed in order to fulfill consumer demand.

d. The development of long-term contracts. This helps to ensure that supplies
needed for production will be received. It also removes the risk of a company
not being able to negotiate a contract with a supplier in terms favourable to both
parties. This helps to create a win-win situation for both the supplier and the
manufacturer.

e. Reduction in receiving inspection. This can also be achieved as the supplier
contract establishes and enforces the quality of supplies to be received.

7. The waste of transportation. These are the wastes associated with the movement of
materials from inventory to different work stations. This arises from inefficient plant
layout.

On the other hand, recent studies have identified modes of waste reduction including
‘obvious wastes’ such as unneeded processes, excessive set-up times, unreliable machines,
re-work and the ‘obvious wastes’ associated with variability (deTreville and Antonakis
2006). Hopp and Spearman (2004) argued that variability in process times, delivery
times, yield rates, staff levels, demand rates and so forth may lead to buffering costs. The
implementation of JIT can help eliminate obvious wastes, reduce variability and exchange
expensive buffers, for example, inventory, for less expensive ones, for example, capacity.
In doing so, a firm can expect to achieve performance improvements in the areas of cost
efficiency, conformance quality and delivery speed and reliability. These improvements
can result from greater resource productivity and utilization, lower overhead, lower
inventories and faster cycle and throughput times.

In addition to the ‘value-added’ and ‘waste reduction’ rationale for implementing
JIT, there are other reasons behind JIT implementation in firms. Motivated by the
operational and strategic potential of JIT for enhancing firms’ performance, Yasin et al.
(2004) reported the result of a stream of research aimed at gaining practical insights into
the different facets of effective JIT manufacturing, service and public sector firms. Using
structured and unstructured interviews with some of these sampled firms, they identified
similarities and differences among these firms and their respective sectors concerning
their JIT experiences. Findings from their study are briefly summarized below.

Reasons behind implementing JIT:

® increase the efficiency of operations;
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improve quality;

increase customer satisfaction;

improve management-workers relations; and
gain a competitive strategic advantage.

Benefits of JIT:

elimination of some material handlers resulting in labour cost savings as a result of
JIT;

reduction in set-up (ordering) costs;

reduction in WIP inventory;

reduction in lead time;

improvement in the quality level of incoming materials;

less paperwork;

significant reduction in rejects of outgoing final products/services; and

reduction in the number of grievances filed by workers.

Prerequisites to JIT Implementation

Prerequisites to implementing JIT encompass all the actions and preparation that are
required of the firm prior to embarking upon JIT implementation. In their study, Yasin et
al. (2004) reported on the actual modifications being enacted by manufacturing, service
and public firms as they prepare for JIT implementation. The modifications initiated prior
to JIT implementation include:

reduction of the number of vendors;

changing facility layout and combining operations;

training employees to improve job skills and problem-solving ability;
changing job classification;

grouping machines (equipment) in cells;

purchasing equipment with short set-up times (preparation time);
changing inventory and order policies; and

initiation of quality circles and quality control programmes.

Yasin et al. (2004) also identified a number of factors contributing to the failure of JIT

implementation, which include:

lack of cooperation from vendors in direct linkages with vendors;

lack of resources to invest in direct linkages with vendors;

unwillingness of workers to perform multi-tasks;

management’s resistance to sharing operational power with employees;

lack of management confidence in hourly workers’ commitment to the organization;
and

lack of accurate forecasting systems.
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Summarizing their study results, it is evident that organizational flexibility is essential
for firms planning to adopt JIT. The firm may be required to respond to situations that
are very different from those it is accustomed to, as JIT may inflict very new and foreign
experiences on the firm. The firm’s ability to accommodate these experiences will be
measured by its capacity to respond quickly to these experiences and demands.

Firms should consider flexibility on four levels: adjustment to changes in volume,
modification of the product mix, choice of equipment and people flexibility (Hall 1987).
These are explained below:

1. Flexibility to adjust to changes in volume pertains to the firm’s willingness to plan
carefully and to analyze future capital expenditures. Capital expenditures should
be incurred when such purchase will assist in meeting the purposes of operations
and complement the overall manufacturing processes. Flexibility of this nature also
implies that an organization should strive to maintain low levels of overhead, process
costs and equipment in order to achieve a low break-even point.

2. Flexibility to modify the product mix will require a firm to employ multi-skilled
workers, low inventory levels with a wide variety of parts and reduced set-up times
for operations.

3. Flexibility in choice of equipment for operations will be a consideration of an
organization when it is faced with specific tasks. The first approach to meeting the
demand of specific tasks is to adapt the existing general purpose equipment to those
tasks. In the event that this approach proves to be inappropriate, equipment designed
to perform the specific tasks should then be purchased or built, but at the lowest cost
possible to the firm.

4. Development of employees to acquire multiple skills, or of specialists willing and
able to accommodate the needs of production, should be focused on as a means of
creating an organization with greater flexibility. Employing such people will allow the
firm to meet variations in demand and ensure that the production/service operations
of the firm can continue to run in a smooth and steady manner. A firm that fails to
cultivate flexible employees may be characterized by such occurrences as stoppages
in production/service operations. These stoppages can result from employees who
are hesitant to perform a necessary task because it is not directly related to their job
function.

5. Development of supplier capability to meet the JIT implementation requirement is
necessary because suppliers are considered partners with JIT firms. Since the supplier
is a vertical extension of a JIT firm’s operations system, it is usually necessary for JIT
firms to reduce their supplier bases. Suppliers that do not have sufficient capability
to meet all of the JIT delivery and quality expectations may need to be eliminated.
On the other hand, development and training efforts should be provided to the
remaining suppliers to enhance their capability to meet the JIT requirements.

Summary

In this chapter we learnt that JIT is a Japanese management philosophy that has been
widely adopted by manufacturing firms since the 1970s. The belief that JIT is also applicable
to the service sector has encouraged its deployment among service practitioners but the
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deployment had not been popular until the mid-1990s. JIT is a management philosophy
that emphasizes waste reduction through continuous process improvement and it
helps firms to achieve the dual advantages of cost reduction and quality improvement
simultaneously. The success of JIT logistics depends on three important tightly integrated
elements, namely, people involvement, logistics network, and systems. In order for firms
to leverage the strengths of JIT, they must first understand its objectives, and identify
and prioritize their goals that are unique to their organizations. On the other hand, they
will also need to be aware of the shortcomings of JIT to prevent their operations from
unexpected disruptions. If carried out successfully, JIT logistics allows firms to remain
competitive by integrating and optimizing activities in their value chains and responding
better to their customers’ needs.



CHAPTER

3 Basics of Logistics

History and Development of Logistics

The term ‘logistics’ has long been associated with the military. It was regarded as all the
activities involved in wartime deployment and support of a nation’s armies. The earliest
traces of logistics can be found as early as 500 sc. Alexander the Great was probably the
first military leader who chose to carry supplied for the army along instead of living off
the land. He used trains to move soldiers and supplies around and built supply depots
containing food and fodder across the empire (Gourdin 2006). The value of logistics is
highly appreciated in the modern world. Logistics management was vital to the victory of
the US army in the Persian Gulf War in 1990 as they were able to airlift over half a million
of people and over half a million tonnes of materials and supplies and transfer 2.3 million
tonnes of equipment by sea in a few months (Lambert et al. 1998; Christopher 2005).

Johnson et al. (1999) summarized eight driving forces for the development of logistics
since the 1950s:

1. Rising transportation costs — shortage of fuel and soaring fuel prices in the 1970s drew
the attention of management to deal with the rapidly changing environment.

2. Untapped efficiencies in distributions - little could be done to reduce the cost in the
already highly efficient production process but cost reduction in distribution was yet
to be explored.

3. Changing inventory distribution patterns (from placing half of the inventories at
retailers to keeping 90 per cent of the stock by manufacturers and distributors) —
distribution strategies would have to be redefined.

4. Proliferation of product lines — instead of focusing on a number of products, product
varieties grew substantially. More sophisticated inventory management techniques
were required.

5. Advances in computer and communication technologies — vast amounts of detailed
information allowed firms to evaluate and analyze their logistical performance more
easily.

6. Ability to analyze suppliers’ services with the help of computer technology.

Environmental concerns for product packaging.

8. Sophisticated logistics services developed by retail giants — innovated services
revitalized the traditional distribution concepts and forced firms to redesign their
purchasing and distribution strategies.

N

The development of logistics has close ties with the history of American business and
is largely driven by the demand and supply forces in the market place. Little attention
was paid to logistics activities before the 1950s when the demand of goods remained
high and exceeded supply. The recessions of the 1950s, which led to a sudden plunge
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in demand, alerted managers to the need for cost-effective distribution networks. Since
then, the notion of logistics started to conceptualize. In the mid-1960s, faster and
more reliable distributions at lowered costs encouraged firms to start looking at the
possibilities of including order processing, warehousing, transportation and inventory
control in logistics. Materials management was also introduced in an attempt to integrate
purchasing and manufacturing functions. Resource uncertainties during the recessions of
the 1970s forced firms to switch their priority from meeting demand to maintaining both
the quantity and quality of supply. Materials management became the operational focus.
Development of mainframe computers assisted firms in developing models to evaluate
logistical alternatives. From the 1980s onwards, firms once again regarded logistics as
a tool to boost productivity and efficiency as they looked forward to take advantage
of transportation deregulations and the development of both the microprocessor and
communication technologies (Bowersox et al. 1986). Since 1968, many of the government-
owned transportation carriers such as rail and airlines were sold to private businesses
and thereby shippers have been provided with more choices of services at competitive
prices. Nowadays, logistics is viewed as a management approach for organizations to
develop sustainable competitive advantage (Gourdin 2006). It is an integral part of a
firm’s strategy to deliver their products and services to satisfy its customers. Figure 3.1
depicts the development of business logistics from the past to the present.

| | | |
500 B 1950s 1960s 1970s 1980s 1990s to Present

Transferring Lowering Integrated with Tight Meeting Developing cost
army supplies distribution costs order processing, management of demand in an and service
to counter warehousing, supplies to efficient advantages
recession inventory control, counter manner
etc. to improve recession
the supply

process and
reduce costs

Figure 3.1 The development of logistics

Similar to the JIT management approach, there is no universally accepted definition
of logistics. Ballou (1987) considered logistics as: ‘All the move-store activities that
facilitate product flow from one point of raw material acquisition to the point of final
consumption, as well as information flows that set the production in motion for the
purpose of providing adequate levels of customer service at a reasonable cost.’

He further defined the mission of logistics as: ‘Getting the right goods or services to
the right place, at the right time, and in the desired condition, while making greatest
contribution to the firm.” (Ballou 2004).

In 1991, the Council of Logistics Management (now the Council of Supply Chain
Management Professionals) summarized the definition of ‘logistics’ as: ‘Logistics is the process
of planning, implementing and controlling the efficient, cost-effective flow and storage of
raw materials, in-process inventory, finished goods and related information from point of
origin to point of consumption for the purpose of conforming to customer requirements.’

Though the notion of ‘logistics’ is being interpreted differently by scholars and
practitioners, these definitions do share commonalities. They all focus on the importance
of managing raw materials/products throughout the supply chain in an effective
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(conforming to customer requirements) and efficient (operating at lowest costs possible)
manner. Every business firm needs logistical activities to a certain degree. It is an economic
fact of life that resources, and the consumers of these resources, are widely scattered
geographically. This implies that provision is needed to distribute the resources in ways
that ensure consumers can have the products/services they want in the right quantities
and at the right place at the right time and in the right condition at the right price with
the right information (Coyle et al. 2003).

Improving customer service, making operations faster, more responsive and
dramatically reducing costs are the challenges faced by many firms today. Some proactive
ones have started to search for ways to improve their ability to reduce waste, improve
services and compete globally. Coupled with the philosophical emphases of the JIT
management approach, there is a higher chance for logistics management to enable firms
to attain both cost and service advantages.

Scope of Logistics

The customary association of logistics with only manufacturing applications is considered
‘narrow and inappropriate’ by Ballou (2004). Indeed, the logistics concept also applies
to the service sector. Government bodies, hospitals, banks, retail shops and schools are
typical examples of service sector entities that are involved in logistical activities. Actually,
many service firms are offering tangible products. Examples of such firms include fast
food giant McDonald’s, newspaper publisher Dow Jones & Co., Inc. and retailer Sears.
These service operators carry out the same logistics activities as manufacturers. For those
that do not offer physical products, logistics activities, though not obvious, exist in their
workflow and decision-making processes. For instance, hospitals need to reduce the costs
of acquiring medical supplies, express couriers need to design optimal pickup and delivery
routes, and banks need to locate and retain cash inventories for their ATMs. Because
of the increasing concern for disposal, recycling and reuse of products in the modern
business environment, logistics also encompasses activities such as removing packaging
once a product is delivered, and removing old equipment.

The Logistics System

The logistics concept is based on a total system view of materials and product flow activity,
from the source of supply through to the final point of consumption. A logistics system
encompasses different organizational areas and consists of a number of activities that
support its operations. A logistics system relies on various resources for input (Stock and
Lambert 2001). Financial resources are needed to purchase equipment and machineries
and hire people. Human resources are required to plan, manage and carry out the logistics
activities. Infrastructure resources including organizational structure, plants and facilities
and information systems are also necessary inputs. As logistics encompasses activities
across different functional units in a firm, the organizational structure must then be such
thatit alleviates the coordination efforts among units. Information resources are necessary
to facilitate communication among the different parties involved in the logistics process
and to enable access to data for decision making.
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A logistics system starts with the provision of raw materials, in-process inventory and
finished goods by suppliers. The management actions, that is, planning, implementation
and control, provide a managerial framework for firms to perform the required logistics
activities to attain such business goals as the creation of time and place utility and
the reduction of cost. According to Ballou (2004), these logistics activities are termed
the ‘logistics mix’, which can be classified, according to their importance to logistics
management, into primary and supporting activities. There are four activities considered
to have primary importance in achieving the cost and service objectives of logistics. These
key activities include:

customer service;
transportation;
inventory management;
order processing.

W N

These four activities are considered key elements in logistics management as they
contribute most of the logistics costs in firms and are essential to the effective coordination
and completion of the logistics tasks. In support of these primary activities, there are a
number of additional logistics activities. These supporting activities include:

1. warehousing;

2. purchasing;

3. materials handling;

4. packaging;

5. production scheduling;

6. information maintenance.

Although these supporting activities may be as important as the key activities in any
particular situation to help firms to attain cost reduction and service improvement, they
are complementary to the key activities in contributing to the logistics mission of a firm.
Figure 3.2 shows the relationships among logistics mix activities in a firm.

Unlike the key activities, not all of them will take place in every logistics process in a
supply chain, and one or more of them may not be a part of the logistics activity mix of
every firm. For instance, bulk cargo such as iron ore and timber does not require packaging
for protection against bad weather and theft, even though inventory management and
materials handling are necessary for these items.

It is important to understand that a major goal of a firm is to maximize long-term
profitability. One way to achieve this is to adopt a systems view to manage the logistics
activities as an integrated system. A logistics system requires that logistics activities
do not operate independently, but as part of an integrated system. A firm should also
integrate their flows of products/services in their management of logistics from the
system perspective. Heskett et al. (1973) made the following observations concerning
logistics systems:

® alogistics system possesses multiple interrelated parts;
* the performance of one part affects and is affected by that of others; consequently, to
analyze any subcomponent in isolation constitutes a serious methodological error;
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Figure 3.2 The logistics mix

e thealternation of certain subcomponents generates more change in system behaviour
than others;

e overall system performance is dependent upon the ‘balance’ achieved among the
subcomponents;

* the weakest member often dictates the upper bound of system performance;

e optimum system performance is often not dependent upon the optimal performance
of each subcomponent, but requires balance and coordination among them.

This systems approach requires firms to examine the trade-off alternatives, thereby
reducing the overall total cost of logistics activities within a system. For instance, carrying
more inventory improves customer service, but at the cost of lower inventory turns.
Acquiring inventory in greater quantities per order and increasing the length of order cycle
might reduce handling, transportation and purchase costs, but could also create higher
inventory carrying costs and/or negatively affect customer service. In firms that do not
undertake a system approach, the management of logistics could become a fragmented
and uncoordinated set of activities spread throughout various organizational functions,
with each individual function having its own budget, set of priorities and performance
measures. A logistics system calls for holistic management and attention to the cost
aspect in managing logistics functions. Firms should strive to reduce the total cost of all
the activities instead of isolated activities as there are always trade-offs in managing the
various operations. For instance, if one would like to reduce the inventory carrying costs
by maintaining lower inventory levels, higher transportation costs will be incurred as
more frequent deliveries are required.

As Stock and Lambert have observed (2001), many firms such as Herman Miller, 3M,
Quaker Oats and Whirlpool Corporation found that total logistics costs can be reduced
by integrating such logistics-related activities as customer service, transportation,
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warehousing, inventory investment, order processing and information systems, and
production planning and purchasing. Without the system approach to manage logistics,
operations inefficiencies such as inventory build-up can result. Because of the lack of a
coherent objective for logistics, these efficiencies can easily take place in the following
critical business interfaces:

e supplier-purchasing — purchasing management is often rewarded for achieving low
per-unit costs for raw materials and supplies.

e purchasing-production - production management is usually compensated for
achieving the lowest possible per-unit production costs.

e production-marketing - salespeople like to have market presence by positioning
large inventories of product in the field, as close to the customer as possible. This
allows salespeople to offer the shortest possible order cycle time and to minimize the
difficulties associated with forecasting customer needs.

e marketing-distribution - in some companies, transportation is the only logistics
cost that is closely monitored. Transportation managers have more incentive to ship
products by truckload or by railcar in order to obtain the lowest possible freight rates.
Generally, these large shipments of products require increased inventories at both
origin and destinations (for example, manufacturer, wholesaler and retailer).

e distribution-intermediary-customer - both customers and intermediaries (for example,
wholesaler and/or retailer) may attempt to reduce their inventories by purchasing
more frequently, thereby forcing their inventories and their associated carrying
costs back towards manufacturers. This is particularly true when intermediaries are
concerned about cash flow.

Inbound and Outbound Logistics

The activities that make up the supply chain process vary from firm to firm, depending
on a firm’s particular organizational structure, the management perception of the supply
chain scope of the firm and the importance of individual activities to its operations.
Ballou (2004) viewed that there are two aspects of logistics activities in a firm’s immediate
supply chain, that is, inbound logistics (materials management) and outbound logistics
(physical distribution). Inbound logistics is concerned with products (for example, raw
materials, spare parts, assembles) moving into a firm rather than away from it. The inbound
logistics activities are those activities involving receiving, storing and disseminating
inputs to the operations areas. The thrust of inbound logistics is to satisfy the operations
needs of the manufacturing and service operations line. Outbound logistics is the flip
side of inbound logistics, dealing with the movement, storage and processing of orders
for a firm’s outputs. The main activities are primarily concerned with finished and semi-
finished products, that is, products that a firm offers for sale, and for which the firm plans
no further processing.

The objective of inbound logistics is to meet the needs of a firm for inbound items in
an orderly, efficient and low-cost manner. On the other hand, the objective of outbound
logistics is, subject to a specified level of customer service, to minimize the cost involved in
physically moving and storing the items from their point of production to the point where
they are delivered. Except for purchasing, the logistics activities that make up inbound
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and outbound logistics are very similar. The ultimate goal of logistics is to integrate and
coordinate all the organizational actors in materials management and physical distribution
in such a way that the end markets are served in the most cost-effective manner.

The Core Logistics Elements

Customer service, order processing, inventory management and transportation are
considered the four core elements for effective logistics management. This is because they
either contribute most to the total cost of logistics or they are essential to the effective
coordination and completion of logistics tasks.

e Customer service refers to ‘the quality with which the flow of goods and services is
managed’ (Ballou 2004). It is about getting the right product to the right customer
at the right place, in the right condition and at the right time, at the lowest cost
possible. Customer service reflects the quality with which the flow of goods and
services is managed. It comprises all the order-related performance values offered to
customers by the firm. Customer service represents the output of the logistics systems
and plays an important role in creating, developing and maintaining customer loyalty
and customer satisfaction because it is where the customers directly experience the
products and services provided by the firm.

e Order processing involves all the activities concerned with collecting, checking,
entering and transmitting sales-order information. It is the means by which suppliers
and firms exchange order information. The information collected will provide useful
data for market analysis, financial estimation, logistics operations and production.
Order processing is considered a primary logistics activity because there is a critical
time element in getting goods and services to customers, and it triggers product
movement and service delivery. The challenge to the firm is to compress the order
cycle time, that is, the time a customer transmits an order to the time the customer
receives that order. In today’s highly competitive business environment, this is a
critical dimension of product/service differentiation.

e Inventory management is about keeping stock levels as low as possible while providing
the desired level of stock available to serve customers’ demand. Effective and efficient
inventory control can lead to significant reduction in logistics costs. Inventory is vital to
the success of a firm as it is directly related to all the movement and information flows
and thereby has an impact on customers, suppliers and the firm’s major functional
departments. The challenge of inventory management lies in the firm’s ability to
determine when various items should be ordered, how much to order and how often
to meet customer demand while minimizing the respective costs.

e Transportation refers to the various methods for moving products between different
parties in the supply chain. While inventory management adds ‘time’ value to a
product, transportation adds ‘place’ value. Managing transportation is concerned with
selecting and utilizing the appropriate modes, routings and so on. Transportation is
important, as no modern firm can operate without providing for the movement of its
raw materials and/or finished products in some ways. On the other hand, improved
transportation management can lead to increased sales, increased market share, and
ultimately to increased profit contribution and growth (Ballou 2004).
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Supply Chain Management

The emergence of the global economy and intensified competition have led many
firms to recognize the importance of managing their supply chains for fast product
introduction and service innovations to the markets. Continuous striving for cost and
service advantages has led many firms to structurally combine into global supply chains.
Traditionally, firms prepared themselves for competition at the organizational level.
Increasingly, they recognize the importance of developing the knowledge, skills and
strategies necessary to compete at the supply chain level. Many firms have broadened
the scope of their logistics operations to embrace SCM to further improve their cost and
service performance. The management of multiple relationships across the supply chain
is referred to as SCM (Lambert 2001). SCM is concerned with managing the upstream
and downstream relationships with suppliers and customers to deliver customer value
at the least cost to the chain as a whole (Christopher 2005). Successtul SCM requires
coordination and integration of both internal and external business processes. It calls
for integration of buyers’ and suppliers’ decision-making processes with the goal of
improving materials flow throughout the supply chain (Wang and Cheng 2007). Effective
management of the supply chain is viewed as the driver for reductions in lead times
and materials costs, and improvements in product quality and responsiveness (Lai et al.
2002). Generally, there are eight key processes that make up the core of SCM (Croxton et
al. 2001). These processes include:

e customer relationship management;
customer service management;
demand management;

order fulfillment;

manufacturing flow management;
supplier relationship management;
product relationship management;
returns management.

This management approach is not confined to a chain of business with one-to-one,
business-to-business relationships. Rather, it covers a network of multiple businesses and
relationships, offering the opportunity to capture the synergy of inter-organizational
management for greater cost reduction and service improvement. The work processes of
SCM bring together suppliers, manufacturers, transporters, retailers and customers for a
dynamic but constant flow of information, products and funds in the supply chain that
adds value to customers and other stakeholders (Lambert et al. 1998). One of the first
articles to use the term SCM was by Houlihan (1985), according to whose descriptions,
SCM:

e views the supply chain as a single entity rather than fragmented functions responsible
for such areas as purchasing, manufacturing, distribution and sales;

* requires and depends on strategic decision making: supply is a shared objective of
every function in the chain and is of strategic importance because of its impact on
costs and market share;
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e provides a different perspective on inventories: inventories are used as a balancing
mechanism of last, not first, resort;
® requires a new approach to systems integration.

There are distinct differences between business logistics and SCM. The former refers
to activities that occur within the boundaries of a single firm, while the latter refers to
networks of firms that coordinate their actions to deliver product or service offerings to
the market. Logistics includes all the activities involving the moving of products and
information to, from and between members of a supply chain comprising suppliers,
manufacturers, carriers, distributors, retailers and customers. Partner firms in a supply
chain join forces in managing their logistics activities, which are aimed at bringing goods,
services and information efficiently and effectively to the ultimate customers. Major
manufacturers and retailers, such as Hewlett Packard and 7-Eleven, have successfully
applied sound SCM principles and best practices to their partner firms to achieve
improvements in performance throughout their supply chains.

A single firm is generally not able to control its entire product flow from sources of raw
materials to points of final consumption. These activities need to be supported by other
intermediaries such as suppliers and distributors in the supply chain instead. SCM would
help firms align the objectives of its intermediaries in the chain, ensuring that all parties
involved in the logistics processes are working towards the common goal of creating the
maximum value to customers at the lowest cost possible. The processes across the supply
chain and the development of supply chain relationships are characteristics of SCM. The
focus is on strengthening the overall supply chain rather than on suboptimization in
individual firms. Therefore, SCM views the supply chain and the firms in it as a single
entity, bringing a systems approach to understanding and managing different logistics
activities needed to coordinate the flow of products and services to best serve the ultimate
customers (Simchi-Levi et al. 2008). This systems approach provides a useful framework
for logistics management in which to best respond to business requirements that
otherwise would seem to be in conflict with one another. A link in the supply chain may,
for instance, incur extra costs in the form of excess inventories of semi-finished products,
in order to bring down the total cost of the supply chain as a whole. This is congruent
with the practices in JIT manufacturing, where the manufacturing plant can often benefit
from postponing the procurement of components until the time when specific customer
orders are placed. It is only when the entire supply chain is considered as a larger picture
that ways can be found to effectively balance the requirements of the different links in
the chain.

The implementation of SCM demands close integration of the internal functions
and logistics activities within a firm and effective linkage with the external operations
of member firms in the supply chain (Lee 2000; Kannan and Tan 2005). The goal is to
achieve improved customer service at reduced overall costs. SCM uses information to
manage inventory throughout the channel from the sources of supply to the end-users.
The information on the quantity and timing of parts must be accurate as one proceeds
from the retail end of the supply channel upstream to the sources of raw materials. The
challenge in managing logistics is the ability of firms to devise a strategy in the face of
increasing uncertainties in the environment and SCM increasingly becomes the key to
developing such a strategy.
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Vokurka and Lummus (2000) suggested that firms that have implemented JIT
elements that align closely with the supply chain elements can more easily implement
their corresponding supply chain elements. Other elements in SCM, such as information
visibility across supply chain nodes, which may not align with a specific JIT element, may
be more difficult for the company to implement. Table 3.1 compares the elements of JIT
and SCM.

The Supply Chain Operations Reference (SCOR) model, which considers the
performance requirements of partner firms in a supply chain, also sheds light on the
importance of a close working relationship beyond traditional organizational boundaries,
with an emphasis on inter-organizational networking across the supply chain (Hwang,
Lin and Lyu 2008). The challenge for firms in embracing SCM is to work beyond
organizational boundaries and involve member firms in the supply chain to improve
costs and services in the chain as a whole. Looked at from this perspective, business
logistics in an individual firm has a narrower scope. To achieve greater cost reduction and
service improvement, individual firms need to cultivate better coordination with partner
firms to support their logistics activities, and this gives rise to the idea of SCM.

Table 3.1 Elements of JIT and supply chain management

Elements of JIT

Elements of SCM

Cross-functional employee training

Cross-functional thinking

Connected manufacturing cells

Connected supply chain nodes

Small batch production

Replenishment for production

Reduce inventory investment

Develop target inventory at each node

Quick equipment changeover

Short cycle times

Total productive maintenance

Reliable systems at each node

Close supplier partnerships

Integrate with suppliers

Close customer partnerships

Fulfil customer requirements

Scheduled synchronized to demand

Synchronized supply and demand

Quality at the source

Reliable nodes with quality at each node

Control production via Kanban

Improve visibility via demand pull

Pull production

Produce to meet demand

Produce some of each product each day

Produce 90 per cent of product every day

Continuous improvement

Review and improve based on performance

Visual control

Information sharing throughout the supply
chain

Uniform production levels

Same schedules throughout the supply chain

Pull product from suppliers

Integrate logistics in the supply chain
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Recently, Gunasekaran et al. (2008) advocated the idea of Responsive Supply Chain
(RSC). As businesses in the twenty-first century have to overcome the challenges of
satistying the demand of customers for products of high quality at low prices, it is highly
desirable for firms to respond to customers’ unique and rapidly changing needs. Many
of them are seriously exploring the potential of developing an agile supply chain to get
their products to the market faster at a minimum cost. Considering the significance
of both Agile Manufacturing (AM) and SCM for firms to improve their performance,
they analyzed both AM and SCM and proposed a framework for RSC on the basis of
the characteristics and objectives of AM and SCM. The RSC framework, summarized in
Table 3.2, can be employed as a competitive strategy in a network economy in which
customized products/services are produced by virtual organizations and exchanged using
e-commerce.

The Goals of Logistics

The goals of logistics are concerned with the achievement of the 7Rs. Logistics adds value
to products by creating utility. Utility is ‘the value or usefulness that an item or service
has in fulfilling a want or need’. There are four kinds of utility: form, possession, time
and place. Logistics contributes to the creation of time and place utilities. Time utility is
being able to provide the product when it is needed whereas place utility is being able
to deliver the product to where it is needed (Stock et al. 2001). The goal of logistics is

Table 3.2 Comparison of lean supply chain, agility and RSC
Objectives Lean supply chain | Agility RSC
and major
determinants

Objectives/goals

Reduced costs,
moderate speed and
flexibility

Increased speed and
flexibility. Cost is not
a major criteria

Reduced costs,
increased speed and
flexibility

Strategic planning

Few suppliers,
outsourcing IT

Core competencies,
global outsourcing,
virtual enterprises

Supply management,
strategic alliances,
virtual enterprises,
global outsourcing
and IT

Organizational
structure

Supplier
development

Virtual enterprise,
partnership formation
based on core
competencies

Virtual enterprises,
supply chain
integration and IT

Knowledge and
information
technology

Supply chain
integration,
knowledge workers

Agile and
knowledgeable
workforce, enterprise
resource planning
systems

Training and
education to
operate in a global
environment,
enterprise resource
planning systems
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to drive down the total costs of all the activities, or to optimize the total costs incurred,
without affecting qualities. The survival and growth of a firm depends on its effectiveness
and efficiency in satisfying the demands of its customers and other stakeholders. The
combined effect of effective (for example, good services) and efficient management (for
example, low operations costs) can be reflected in a firm’s balance sheet and its profit
and loss account. The double-edged impact of logistics in bringing about both increased
profitability and reduced costs on a lower asset base can provide a substantial leverage on
the Return on Investment (ROI) of the firm (Christopher 2005).

Consider the two elements that make up ROI, that is, profit and investment. To
improve the first dimension of profit, generating high revenue and managing low-
cost operations are important. Firms can attain high profit by improving sales revenue
through better customer service on one hand and attaining low costs by better control
of operations expenses, for example, in inventories, warehousing, transportation and so
on, on the other. The second dimension of ROI is capital employed, which represents
the investment, which is also sometimes referred to as the ‘asset base’. The management
of the asset base is as important as the management of profit. Managers are often so
engrossed in trying to increase profits through increasing market share that they tend
to overlook the management of assets. For instance, poor maintenance of warehouses
and materials handling equipment can result in delays, which affect the order cycle, and
hence, customer service. Usually, such delays are not reflected in the financial statements,
and by the time the effects are recognized, it is perhaps a little too late.

Logistics and Competitiveness

In order to reap the full benefits of business logistics, one should examine how it will
enhance a firm’s competitiveness. Porter (1985) categorized the activities in the value
chain into primary (inbound logistics, operations, outbound logistics, marketing and
sales, and services activities) and support (procurement, technology development,
human resources management and firm infrastructure) activities. Porter’s value chain
can be used to illustrate how business logistics can be applied across system activities and
subsequently provide the mechanisms for working through traditional organizational
barriers, and allow for the integration of activities and create a CI effort throughout the
value creation process.

Porter (1985) suggested that for a firm to establish sustainable competitive advantage,
it should concentrate its efforts on optimizing or coordinating all the activities in its
value chain. The value chain is a series of interdependent activities and this collection
of activities are performed by a firm to design, produce, market, deliver and support its
products; in other words, a firm is virtually a collection of interdependent activities that
are carried out to produce its products. These activities can be broadly grouped into two
categories, namely primary and support activities. Primary activities include inbound
logistics, operations, outbound logistics, marketing and sales and service; whereas support
activities encompass a firm'’s infrastructure, human resource management, technology
development and procurement. All these activities are to various extents related to
business logistics.

Reducing costs or improving performance in any of the activities alone will not
necessarily guarantee a sustainable competitive edge as either a price cut or enhanced
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service alone can easily be imitated by competitors. The goal of logistics, therefore, is
to optimize the performance of all the activities in this value chain, that is, delivering
quality products at low costs, to establish a sustainable competitive advantage. To create
a sustainable competitive advantage, firms should concentrate their efforts on optimizing
or coordinating all the activities. Reducing costs or improving performance of any of the
activities alone will not necessarily guarantee a competitive edge. Logistics represents
three of the primary pillars, namely inbound logistics, operations and outbound logistics,
of the value chain, which in turn implies that a firm’s competitiveness is connected with
its ability to manage its logistics processes successfully. The logistics mix activities are
becoming a form of proprietary asset of the firm, as well as its source of engendering a
competitive edge, since it is difficult for rival firms to imitate the functional structure,
supplier and carrier relationship established, and so on, in the logistics processes.

Summary

In this chapter we learnt that logistics has its roots in the military sector. It started to
draw considerable attention from the business sector in the 1950s. Today, logistics refers
to all the move-store activities from the point of raw materials acquisition to the point
of final consumptions. Logistics creates value for firms by providing time and place
utilities for their products/services. Its core elements include customer service, order
processing, inventory management and transportation. Each of these elements is critical
to the successful operation of a firm’s logistics process and they are supported by other
logistics activities such as information management, materials management and so on.
Realizing that either price cuts or superior products alone cannot guarantee a sustainable
competitive edge, and in the face of the ever-increasing uncertainties in the market place,
SCM has become the key to cope with these challenges. SCM requires intermediaries or
partners to engage in cooperative relationships and to work in harmony to deliver quality
products at low costs.

JIT and logistics represent alternate approaches to improving the effectiveness and
efficiency of a firm’s operations function. While there are differences in their motivations
and objectives, both JIT and logistics seek improvements in quality, the former by way
of improvements in production processes, the latter in the logistics processes. Successtul
JIT implementation depends on the coordination of production schedules with supplier
deliveries, and on high levels of service from suppliers, both in terms of product quality
and delivery reliability. This requires the development of close relations with suppliers and
the integration of a firm's production plants with those of its suppliers. It can be surmised
that while the two approaches have certain defining characteristics, they represent
elements of an integrated operations strategy. The issues concerning the integration of
these two management approaches and how JIT logistics can benefit firms by improving
their business performance are discussed in the next chapter.
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CHAPTER

4 JIT Logistics

Many firms have found JIT logistics, with its focus on business logistics, difficult to
practise. From an operations perspective, the scope of business logistics is very broad.
Wastes in business logistics can take place in many different instances. Examples
include unnecessary expedite shipments due to a lack in the visibility of shipments and
requirement schedules, excessive production due to inaccurate forecast of market demand
and lost sales due to misunderstanding or slow response to customer requirements. For
a better understanding of JIT logistics, it is helpful to break down logistics into smaller
logistics mix elements. By doing so, we can create a theoretical foundation to discuss the
principles and perspectives of JIT logistics.

In recent years many innovative management concepts and terms have emerged in
the business literature that builds upon the basic ideas of JIT logistics. These concepts focus
more on the two-sided relationships between customers and suppliers. SCM, Customer
Relationship Management (CRM), Vendor Managed Inventory (VMI), Efficient Customer
Response (ECR), and Cooperative Planning, Forecasting and Replenishment (CPFR) are
the most widely known among these new management concepts.

In the following sections we will discuss how the JIT concepts can be applied to each
of the four primary logistics mix elements, namely customer service, order processing,
inventory management and transportation management. We will also discuss the
emerging management concepts in the context of JIT logistics.

Customer Service

Customer service represents a critical element in business logistics. It is the final output,
which can be a physical product (for example, a soft drink), a service (for example, postal
service) or a combination of both (for example, a fast food restaurant, medical services),
of the entire logistics process, and has a direct impact on logistical performance and
customer satisfaction. Customer service in business logistics is concerned with the quality
with which the flow of goods and services is managed and with the mission of business
logistics in essence. Attention to customer service should not only be limited to service
levels, for example, availability of goods to customers, but also the financial costs incurred
from providing quality customer services because minimizing costs is key to survival and
prosperity in a competitive marketplace.

JIT customer service requires fundamental changes in the way in which business is
conducted both internally and across organizational boundaries. It is challenging to fulfil
the JIT logistics’ objective of waste reduction by delivering the right product in the right
quantities at the right time. The ‘right product’ means focusing not only on delivering a
product that conforms to specifications, but also on the associated value-added services
and the processes that produce them. This translates into evaluation and selection of JIT
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partners, less reliance on inspection of inventories (at the exchange points in the supply
chain) and joint involvement of supply chain members in new product or material
designs. In the ‘right quantities at the right times’ means that customers get exactly what
they want or need at the time they want or need it. Precise quantity and timing can be
derived from dependable estimates of demand from buyers, who involve suppliers to a
large degree in their inventory replenishment decisions and who electronically share
information about their product flows (for example, through EDI). Precise quantities and
timing have many implications, including on-time delivery, smaller lot sizes and more
frequent shipments of variable sizes. The result is that smaller inventories are held at every
point in the supply chain (and, internally, at every stage of the production/warehousing
cycle). Demand for smaller, more frequent shipments also makes geographic proximity
of partners a competitive advantage for a supply chain. To understand customer service
in logistics more fully, it is useful to explore its meaning and elements, and their impacts
on customer satisfaction in more detail.

MEANING OF CUSTOMER SERVICE IN LOGISTICS

The term ‘customer service’ is omnipresent in our daily lives, such as ‘customer services
hotline’, ‘customer services counter’ and ‘customer services representative’. What is
customer service in the logistics context? One way to decode its meaning is by listing
the various ways in which customer service has been categorized. The list, in order of
popularity, as reported by Ballou (1987), is:

1. the elapsed time between the receipt of an order at a supplier’s warehouse and the
shipment of the order from the warehouse;

2. the minimum size of the order, or limits on the assortment of items in an order, that
a supplier will accept from its customers;

3. the percentage of items in a supplier’s warehouse that might be found to be out of
stock at any given point in time;

4. the proportion of customer orders filled accurately;

5. the percentage of customers served, or volume of orders delivered, within a certain
time from the receipt of the order;

6. the percentage of customer orders that can be filled completely on receipt at a
supplier’s warehouse;

7. the proportion of goods that arrive at a customer’s place of a business in saleable
condition;

8. the elapsed time between the placement of an order by a customer and the delivery
of the ordered goods;

9. the ease and flexibility with which a customer can place an order.

Although there are different perceptions of customer service in logistics, they place
a common emphasis on satisfying customer requirements. In recent years, retaining
customers has become a challenge for many firms due to rising customer expectations
and intense competition. Determining customers’ needs and delivering services that
meet those needs in a cost-effective way is a key concern for logistics management. As
customer service is the output of a logistics system, it is playing an increasingly important
role in attaining customer satisfaction. Yet, there are other product/service attributes such
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as product quality, pricing and promotion that a firm can use to retain customers. These
tangible attributes are easy for competitors to copy. What if the competitors manage to
approach these attributes and erode these competitive strengths of the firm? It is probable
that customer service in logistics can be the differentiator and can help to bring customers
back. Generally, it is rather difficult for competitors to exactly duplicate the logistics
management practices of a firm, for example, fast delivery and responsive handling
of customer complaints. For instance, Amazon.com competes with physical stores on
book sales in price and variety. Nevertheless, Amazon.com can survive even with the
existence of all its competitors because of its good customer services, for example, product
availability, product variety and after-sales services, even though its competitors can get
close to meeting, or even beating, its product prices.

One important note is that firms need to adopt different customer service definitions
to cater for varied customer needs in different contexts, for example, manufacturing,
distribution, shipping and retailing. If a firm wants to achieve a desired level of customer
service, it is important that the firm has an agreed definition of customer service with the
customers and suppliers in its supply chain. Simply put, the actual customer service level
provided must match the service level customers expect. This consideration is important
for delivering consistent customer services (between firms and suppliers) at the level
desired by customers. For example, Lenovo may intend to perform at a high customer
service level, for example, rendering installation services one day after sale for its personal
computer products, and its customers may well desire and expect this level of service. But
if Lenovo’s suppliers and distributors fail to deliver this service, customer dissatisfaction
is likely to take place.

CUSTOMER SERVICE ELEMENTS

Customer service in logistics encompasses a number of service elements before, during
and after actual sale transactions. There are three generic customer service elements
as categorized by Ballou (2004). These categories include pre-transaction elements,
transaction elements and post-transaction elements, which are detailed below.

Pre-transaction elements involve cultivating an atmosphere for good customer service.
Generally, these activities are related to a firm’s policies regarding customer service, and
can have a significant impact on customers’ perceptions of the firm and their overall
satisfaction. Examples include when goods will be delivered after an order is placed, the
procedure for handling returns and back orders, and methods of shipments. It is also
desirable for firms to develop plans for the time when labour strikes or natural disasters
affect normal service, create organizational structures to implement customer service
policies and provide technical training and manuals to cultivate better buyer-seller
relationships.

Transaction elements are those that directly result in the delivery of a product/service to
a customer. Examples include determining the level of availability of the stock, selecting
transportation modes and establishing order-processing procedures. These elements can
affect the performance in order delivery, accuracy of order filling, condition of goods on
receipt and stock availability.

Post-transaction elements refer to the variety of services needed to support the products/
services in the field. Examples include handling of defect products, return of packaging,
complaint handling and claims processing. Although these activities take place after the
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sale of products/services, they must be planned for in the pre-transaction and transaction
stages.

OBJECTIVES OF CUSTOMER SERVICE FOR JIT LOGISTICS

The desired outcome of JIT logistics is customer service. In order to provide the desired
level of customer service, firms must identify customer requirements and then provide
the right combination of transportation, storage, packaging and information services to
successfully satisfy those requirements. The goal of JIT logistics is to deliver the right
product to the right customer at the right place in the right condition at the right time.
JIT logistics helps to achieve this goal by creating four forms of value for the customers,
namely time, place, form and possession utilities.

Time utility — providing customers with time utility means that customers are able to
obtain what they desire at the designated time (for example, fast-moving consumer goods
are expected to be available on the shelves of grocery stores all the time, room services at
hotel rooms are expected to be delivered as soon as possible). To guarantee that a product
or service reaches the customers at the desired point in time, firms need to exercise tight
control of the duration in each step in the logistical process. Order cycle timeliness is no
doubt one of the key processes that firms need to keep track of as the response time of a firm
to a customer’s order is mostly made up of the time taken by the order cycle process. As to
be discussed later in this chapter, under JIT, firms will seek close cooperation with suppliers
in the form of long-term partnership programmes and provide them with future demand
forecasts. The accuracy of forecast models relies on the use of information systems that gather
and analyze previous sales history, as well as alignment with key customers to generate ideas
for future production. Besides initiating closer relationships with suppliers and customers,
JIT also suggests firms ensure that raw materials and WIP items arrive at the time when they
are needed, finished goods are delivered at once and workers with similar or related tasks
are seated within close proximity of each other so that motion time is minimized. Since we
are going to discuss in the following sections how JIT improves order cycle management,
inventory management and transportation management, which all affect the timeliness of
a firm’s response to an order, details of JIT practices are not elaborated for the time being.

Place utility — the notion of ‘providing the right product at the right time at the
right place’ explicitly pinpoints the importance of delivering an item to the designated
spot, which is, in essence, providing place utility. Allowing customers to obtain a firm’s
product or service at the spot where they want is termed place utility. The ability of a firm
to deliver its products to various locations relies heavily on its transportation network.
Similar to managing a supplier network, firms are encouraged to maintain cooperative
relationships with their carriers. Advances in technology also allow firms to analyze their
delivery networks and develop delivery routes that will serve to transport the items in
good shape in a timely and cost-effective fashion. We will examine how JIT improves
transportation management later in this chapter.

Form utility — providing form utility means that a firm is converting inputs into finished
products for customers’ consumption. Under JIT, manufacturing products or providing
services is not sufficient; it is about producing the right product, that is, producing a
product that conforms to the specifications from a defect-free process. JIT emphasizes
continuous process improvements to achieve the goal of zero defects. Everyone in the
organization is responsible for quality control. Workers are encouraged to voice out
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any inefficient or ineffective areas in the production process and are empowered to halt
production if any discrepancies are spotted.

Possession utility — possession utility is helping customers to acquire the products
that they desire. If firms are able to provide time and place utilities, possession utility is
offered at the same time since customers can obtain what they desire at the designated
spot and time with ease. The objective of customer service for JIT logistics is simple and
straightforward, namely to satisfy customers by delivering the right goods or services in
the right quantities at the right time while minimizing total process cost by eliminating
waste of all kinds from the supply chain. This objective can be accomplished effectively by
taking the following steps: 1) developing relevant policies and procedures for managing
the supply chain as a whole; 2) recognizing the service level requirements of the final
customer; and 3) determining where to position inventories along the supply chain and
the level of inventory stock at each point. The coordination and integration of all the
parties involved in the supply chain is critical to delivering customer service from the
successful development and implementation of JIT logistics.

WASTES IN CUSTOMER SERVICE

Under JIT logistics, waste in customer services is anything that adds no value to customers
in the logistics processes. Below are some examples of possible wastes that can be identified
in the customer service area:

e Untrained service personnel — service personnel without proper training cannot
guarantee to attain a reasonable service level (for example, insufficient product
knowledge) and are likely to turn prospective or current customers away.

e Service personnel donothave authority to alter or adjust the service process — customers
will not wait indefinitely for a firm'’s response to their enquiries or problems. If front-
line employees do not have the authority to provide satisfactory solutions on an
instantaneous basis, customers are lost forever.

e Unavailable products - if the product or service is not available or the quantity is not
sufficient for consumption at the customer’s desired point in time, the loss of sale
becomes a waste. Loss of sale is costly to firms because they do not simply lose a single
sale transaction, customers may switch to their competitors for the same product or
service and do not return.

e Service discrepancies — late deliveries, defective or damaged products and delivered
items not matching the orders placed are examples of service discrepancies that will
affect customers’ perception towards a firm’s service quality.

* Inadequate or insufficient product information - if customers are not provided with
comprehensive product information, their purchase decisions may be affected and
loss of sales may result. Customers will be dissatisfied if the information provided
does not match the actual product or service specifications.

e Delayed responses in handling order discrepancies — if order discrepancies
unfortunately occur, firms should strive to react quickly to rectify the problems, as
delayed responses will further disappoint the already annoyed customers.

To reduce wastes, firms should not chase service levels that they cannot afford to
support. Simply put, firms should avoid spending on service that does not promise a good
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business return. There are always ways that service can be reduced that makes little or
no impact on the customers. An example to illustrate is Domino Pizza, which no longer
guarantees pizza delivery within 30 minutes, but the firm still remains the industry leader
in fast delivery service. Firms exist to offer higher service levels to all the customers all
the time, where customers are always asking for more and competitors are always offering
more. It is important for firms to determine proper service levels and to avoid wastes.
Several challenges need to be overcome: 1) clearly understand how service is positioned
within the firm’s overall business strategy; 2) understand the costs of each component
of the service offering; and 3) know each customer’s need in enough detail to avoid
spending on services that are not valued.

A good point to begin with is determining service-level objectives. Some prompting
questions may include: Does the firms’ strategic objectives require industry norms for
service offerings? Or is service the core element that will set the firm apart from all
others in its market? Once the service objectives are determined, the firm can establish
appropriate offerings and formulate related policies and strategies. For instance, the
emphasis of Wal-Mart is on value for money, not premium service. Lowes puts a lot
of resources on sales-floor associates, product specialists and project planners because
service is viewed as a key differentiator. Neither Wal-Mart nor Lowes spends unnecessarily
on its service objectives.

Typically, there are three causes for firms to create wastes in customer services:
unrealistically high goals, imperfect measures to track service and no business case to
support specific service levels. Customers want only and exactly what they want. Anything
more than what the customers want is waste, and anything less is poor service. To reduce
wastes in customer service, it is useful to ask questions about your customers. What
kind of customers does your firm serve? Who are the target customers of the products or
services of your firm? Which part of the supply chain is your firm in and what are the
customer requirements to sell that part of the chain. Chopra and Meindl (2007) identified
the following attributes that help to clarify requirement for different types of customers:

e the amount of the product needed in each order;

* the response time that customers are willing to wait;
e the variety of products needed;

* the service level required;

® the price of the product;

* the desired rate of innovation in the product.

The importance of managing customer service based on cost and customer feedback
should not be neglected. By segmenting customers according to their needs and truly
understanding those needs, service can be matched much more closely to the goal of
waste reduction under JIT logistics.

CUSTOMER EXPECTATION AND CUSTOMER SATISFACTION

To determine customer service levels, firms need to decide on the level of performance
that their customers expect. A high-quality service is one that performs at a level that
matches the level that the customer feels should be provided (Asubonteng et al. 1996).
Simply put, service quality is nothing more than a comparison of what customers feel a
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firm should offer with their perceptions of what is actually offered. Customer expectation
refers to the desires or wants of customers, that is, what they feel a service provider should
offer rather than would offer (Parasuraman et al. 1988). To improve quality is to enlarge
the differences between customer expectation and perception, that is, to exceed customer
expectation (Grapentine 1998).

Customer satisfaction is often regarded as an indicator of the appreciation of the
service provided. It is a confirmation or relates to confirmation of customer expectation
(Ham et al. 2003). What makes a satisfied customer? Service quality has long been proven
to be one of the drivers for customer satistaction (for example, McDougall and Levesque
2000). Satisfied customers bring in sales, generate revenues and fuel growth.

Different from product quality, which can be measured precisely, for example, defects
per certain number of items, service quality is much more of a subjective perception and
is difficult to evaluate. In 1985, Parasuraman et al. (PZB) published a conceptual paper
identifying five service quality gaps, which are shown in Figure 4.1:

* Gap 1 - difference between consumer expectations and management perceptions of
customer expectations;

e Gap 2 - difference between management perceptions of customer expectations and
service quality specifications;

e Gap 3 - difference between service quality specifications and the service actually
delivered;

e Gap 4 - difference between service delivery and what is communicated about the
service to consumers;

e Gap 5 - difference between consumer expectations and perceptions.

Marketer GAP 1 Consumer
GAP 2 GAP 3 GAP 5 Word of mouth
communications
Managing  |[€>>| Translating (€ o )
perceptions of perceptions Delivering Percel'ved Expected <
consumer —> into service —> service service service
expectations quality
A A
Past experience
GAP 4
Communicating |
with customers

Figure 4.1 Service quality model
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Of particular interest to PZB was Gap 5 - the expected service/perceived service
gap, which was the focus of their proposed SERVQUAL instrument published in 1988.
SERVQUAL is a 22-item measurement scale that helps service firms, and logistics services
included, in different sectors to manage customer expectations and perceptions. The scale
can be administered to customers and request them to relate the statement in each of the
22 items to their feelings about a company, say, ABC. The respondents will show, in the
scale, the extent to which they believe ABC has the feature described by the statement.
These 22 measurement items are listed below:

ABC has up-to-date equipment.

ABC's physical facilities are visually appealing.

ABC's employees are well dressed and appear neat.

The appearance of the physical facilities of ABC is in keeping with the type of services
provided.

5. When ABC promises to do something by a certain time, it does so.

6. When you have problems, ABC is sympathetic and reassuring.

7. ABC is dependable.
8

9

W N

ABC provides its services at the time it promises to do so.
ABC keeps its records accurately.
10. ABC does not tell customers exactly when services will be performed.
11. You do not receive prompt service from ABC’s employees.
12. Employees of ABC are not always willing to help customers.
13. Employees of ABC are too busy to respond to customer requests promptly.
14. You can trust employees of ABC.
15. You feel safe in your transactions with ABC'’s employees.
16. Employees of ABC are polite.
17. Employees get adequate support from ABC to do their jobs well.
18. ABC does not give individual attention.
19. Employees of ABC do not give you personal attention.
20. Employees of ABC do not know what your needs are.
21. ABC does not have your best interests at heart.
22. ABC does not have operating hours convenient to all their customers.

The 22 items in SERQUVAL can be categorized into five dimensions that PZB claimed
customers will rely on to evaluate service quality. The dimensions are:

Reliability - ability to perform the promised service dependably and accurately;
Tangibles — physical facilities, equipment and appearance of personnel;
Responsiveness — willingness to help customers and provide prompt service;
Assurance — knowledge and courtesy of employees and their ability to inspire trust
and confidence;

5. Empathy - caring, individualized attention the firm provides its customers.

Ll N

These measurement items can be used to measure customer expectation and perception
on the five dimensions. Parasuraman et al. (1997) argued that collecting customer
opinions continuously via a service quality information system allows firms to identify
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the deficiencies in their services, thereby offering them helpful clues on improving their
service quality.

Logistics Service Quality

The 22-item SERVQUAL measurement scale is designed to cater for general service
settings, which may not be readily applicable to logistics-oriented sectors. Researchers and
practitioners find it necessary to develop a more specific instrument to manage customer
expectations in the logistical context. Further to SERVQUAL, Mentzer et al. (2001) presented
nine important components of logistics service quality. These components are:

® Personal contact quality — personal contact quality refers to the customer orientation
of the contact people. Do customers perceive the customer service personnel
knowledgeable? Do the service personnel show empathy with customers’ situations?
Can they help solve customers’ problems?

® Order release quantities — order release quantities are associated with product
availabilities. Customers should be satisfied if they are able to obtain the quantities
that they desire.

e Information quality — information quality is customers’ perceptions of the information
provided by the supplier on the products that can be chosen. Product information
should always be available and of adequate quality to help customers make their
purchase decisions.

®  Ordering procedures — ordering procedures relate to the efficiency and effectiveness of
the procedures followed by the supplier.

®  Order accuracy — order accuracy is how closely shipments match customers’ orders
upon arrival, that is, having the right items in the correct quantities.

®  Order condition — order condition is the lack of damage to orders due to handling.

®  Order quality — order quality is how well the products work, that is, how well they
conform to product specifications and customers’ needs.

e Order discrepancy handling — order discrepancy handling is how well the firm addresses
the discrepancies in orders after the orders arrive.

e Timeliness — timeliness is whether the orders arrive at customer locations at the
promised time. The length of time between order placement and receipt is also
included.

Customers’ perceptions of a firm’s logistics service quality begin to form as soon as
they try to place their orders, and the perceptions continue to develop until the customers
receive complete and accurate orders, in good condition, with all discrepancies addressed.
Customers are also found to value each of the nine components differently (Mentzer et
al. 2001). Firms will need to carefully develop their logistics strategy to cater for the
varying needs of different customer segments.

MARKET ORIENTATION AND CUSTOMER SERVICES

In a JIT environment, any goal beyond delivering the right product to the right customer
at the right time at the right price is a waste. From the customer perspective, waste is
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internal and external resources that are consumed without adding value to them, that is,
if a customer is not willing to pay for the delivered products/services, then their existence
is considered a waste. This means that the different types of wastes threaten many facets
of the performance of the firm that customers may value. Hence their elimination has
become an axiom.

To reduce wastes in customer services, a market orientation should not be neglected.
It is concerned with organization-wide generation of market intelligence pertaining to
current and future customer needs, dissemination of the intelligence across organizational
functions, and organization-wide responsiveness to it (Kohli and Jaworski 1990). The
organization-wide context of market orientation illustrates the importance of adopting a
proactive attitude in doing business and staying close to customers.

The need to maintain a focus on customers and the market to serve is well recognized
by many firms. The escalating expectations of customers have led many firms towards
a market focus, orienting their activities to satisfying customers’ needs and wants. As
customer service is the centrepiece of business logistics, the customer definition of
logistics is important to carry out the logistics activities. The key to success in business
logistics lies in discerning and exploiting the relationships between customer definitions
of logistics and the ways to translate them into real offerings. To this end, market
orientation is important in enabling firms to understand the marketplace and develop
appropriate logistics customer service strategies to better meet customer requirements
(Lai 2003).

Viewed from this perspective, market orientation links customer requirements with
relevant organizational functions within the firm. It helps to ensure that information
collected from customers is used effectively as part of a customer service strategy, making
customer perceptions and needs meaningful and explicit to organizational members.
It also serves to communicate customer needs and requirements and the associated
implications throughout the firm to ensure consistent decision making and actions, and
to motivate corrective actions and methodological improvements when other functional
areas fail to fulfil the needs of customers. The expected results of greater sharing of market
intelligence throughout the firm are better coordination of the firm’s efforts and that
all functional areas work towards a common goal, that is, customer satisfaction. This
is of particular importance in the development of customer service strategies to satisfy
evolving customer requirements.

CUSTOMER SERVICE MANAGEMENT TOOLS

If a firm is going to elevate its customer service level in terms of increasing the availability
of its products, this decision implies carrying higher inventory levels, renting more
storage space, delivering bigger lots of inventories and incurring higher capital costs.
Higher item availability inevitably affects the different elements of the logistics mix, as
well as the total logistics costs. There are several tools that can help firms to determine
their customer service levels.

Cost/revenue trade-offs — the sum of the expenditures on logistics activities such
as transportation, order processing and inventory management can be considered as a
firm’s expenditure on customer service. Firms have to balance the trade-offs of the costs
incurred from providing customer service and the levels of customer services offered to
customers. The objective is to provide a firm with the lowest total logistics costs, given
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a specific customer service level. Firms should monitor their logistics costs, particularly
the increasing logistics costs and the associated increases in sales, if the objective is to
minimize the logistics costs given a specified level of customer service.

ABC analysis of customer service — ABC analysis (or the 80/20 principle) suggests
that many situations are dominated by relatively few critical elements. For example, 80
per cent of a firm’s sales might be generated by only 20 per cent of its customer base.
Formulation of customer service policy using this method requires that companies focus
on a few critical elements, for example, 20 per cent of their customer base. However, this
approach fails to take into account the interest of potential customers.

Customer service audit — to reduce wastes in customer service, a firm needs to
develop an index based on the important elements to its customers to monitor trends
in order to maintain customer satisfaction. Firms should also conduct internal and
external audits periodically to ensure that the internal and external dynamics are taken
care of. The objectives of the audits are to identify the critical elements of customer
service, find ways to control the performance of those elements and evaluate the
quality and capability of the internal information system. Firms should ensure that the
emphasis they place on any individual elements of customer service must be congruent
with customer requirements. In addition, the customer service standards they employ
should reflect what customers actually want, rather than management’s perception of
what customers want.

Importance-performance analysis — it can be used to identify the strengths and
weaknesses of a firm’s offering on the basis of consumers’ perceived importance of, and
the performance of, the various attributes delivered to them (Martilla and James 1977).
In the analysis, customer perceptions of a firm on various performance measures are
surveyed, as well as the importance they attach to these performance measures. The
customer perceived performance measures are then classified into high/low categories
and plotted on to a two-dimensional, four-quadrant importance-performance matrix
(IPM) for interpretation. An example of an IPM is shown below. The vertical axis of the
IPM indicates that the importance of the measures from low to high, and the horizontal
axis represents their perceived performance from low to high. Positioning the vertical
and horizontal axes of the IPM is a matter of judgment by the researcher, based on
relative rather than absolute levels of importance and performance (Lai and Cheng
2003b). An example of IPM is shown in Figure 4.2. In the IPM there are four identifiable
quadrants, namely: concentrate here (A); keep up the good work (B); low priority (C);
and possible overkill (D). In quadrant A, performance in these measures is perceived to
be relatively low while the measures are important to customers. This suggests that the
firm should devote more attention to these measures — concentrate here. In quadrant B,
these measures are considered to be very important to customers, while the firm delivers
high levels of performance in these measures, suggesting that they should keep up the
good work. In quadrant C, both the importance and performance levels of these measures
are perceived to be relatively low, suggesting that the firm should put a low priority on
improving these measures. In quadrant D, performance in these measures is perceived
to be relatively high while the measures are unimportant to customers. This suggests
that these overkilled performance areas have consumed excessive resources and the firms
located within this quadrant should consider the reallocation of resources to other areas
in need of strengthening.
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Figure 4.2
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Order Processing

The activities in order processing include customer placement of an order, transmission
and receiving of the order, credit check, expedition of the order, distribution, and finally,
the customer receiving the order and invoicing. The ‘customer order cycle’ refers to all the
elapsed time between the points that a customer places an order to the point in time that the
customer receives the order. One of the goals of managing the customer order cycle is to reduce
the cycle time, which in turn helps improve customer service and logistical performance. An
example of customer order cycle is shown in Figure 4.3. There are six stages in the customer
order cycle, namely customer places order, order received by supplier, order processed, order
picked and packed, order shipped to customer and order delivered to customer.

1.

Customer places order — the entire order cycle starts at the moment when a customer
places an order. As per conventional practices, firms often group orders in batches
and handle the orders collectively at a later point in time. Grouping orders in batches
allows firms to enjoy economies of scale in the transportation and administrative
processes.

Order received by supplier — batches of orders will be sent to a supplier either on a
regular basis or when the demand reaches pre-agreed volumes to enjoy economies of
scale. The supplier will confirm with the firm via acknowledgment notices and start
preparing the orders.

Order processed — the supplier will, according to the order details, process the necessary
stock arrangements. In order to serve the customer’s requests, another order cycle
process may be invoked by the supplier to its own suppliers. The order information
will also be forwarded to the accounting department for billing purposes.

Order picked and packed — items will be transferred from warehouses to the packing
point. Protective materials or equipment will be used to handle products that require
special care (for example, refrigerator for chilled products such as ice-cream and fresh
fruits).
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Figure 4.3 The customer order cycle

5. Order shipped to customer — once the ordered items are ready to be shipped, they will
be transferred to the customer either by the supplier, the firm or a third-party carrier.
Transportation mode will be carefully selected so that the orders arrive on time and
the products are maintained in good shape.

6. Order delivered to customer — individual orders will be filled upon the arrival of the bulk
shipment from the supplier.

Obtaining the necessary and correct information at the right moment is crucial for
participants in a supply chain, so that they can adjust and adapt their own activities to
the needs of the entire supply chain. Therefore, one of the goals of information sharing
is to create the possibility for collecting and sharing useful and accurate data, thereby
increasing transparency in the supply chain. The data that are usually shared include
forecasts, historical data, market trends, production plans, as well as strategic information
that affects partners in the supply chain. At the same time, there are exchanges of
information about individual transactions between the firm and its vendors, including,
for example, transferring of orders, order confirmation and invoices.

CYCLE TIME REDUCTION

In JIT logistics, the lead time of order management should be minimized. Lead-time
reduction in a JIT environment will enable a firm to respond quickly to customer needs
simply by reducing the time required to make the products/services available to customers.
In recent years, such order processing activities as order placement, order confirmation
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and invoicing are increasingly handled electronically, for example, through EDI or over
the Internet. In this way, the administrative tasks, as well as the transaction costs of the
order cycle, are significantly reduced. Apart from using electronic means to shorten cycle
time, other methods need to be deployed to eliminate waste because there are many areas
where wastes can take place in order management.

® Prolonged cycle time — conventional order processing aims to satisfy the orders from
a broader range of customers, for example, retailers, distributors and so on, and
therefore requires a longer cycle time. The waiting time of a particular customer is
therefore extended.

® Batch processing — processing orders from different clients collectively in batches is
not compatible with the JIT philosophy because orders are not handled immediately
upon a customer’s request.

e Administrative processing — to process an order, firms will need to deal with its suppliers,
carriers and banks. A transaction usually involves some type of formalities and paper-
based administrative processes. These activities are wasteful because customers will
not benefit from these procedures.

e  Order discrepancies — shipping wrong items, misinterpreting product information or
quantities and entering incorrect order details are examples of order discrepancies
that should be eliminated.

e Negotiations with suppliers — if a firm has to negotiate with its suppliers to find the
most competitive deal for every transaction, a considerable amount of time will be
wasted as a result. Besides price negotiation, spending time on delivery and payment
arrangements is also considered a waste of effort since these activities do not add any
value to customers.

In]JIT logistics, there is a vastamount of data transmission between suppliers and buyers
involved throughout the order cycle. Order processing involves collecting, checking and
transmitting order information among the various parties involved. Sales data need to be
retained for market analysis and planning, cash flow forecasts and production. The order
cycle duration will depend on the speed and accuracy with which sales information can
be communicated through the order. Paper-based communication used to be the principal
means for data transmission in the past. To make the process better, information such as
production, supply and cycle time data will have to be continually shared with suppliers
and customers. This sharing of information will become increasingly important as more
and more companies adopt SCM practices that aim to link operations from suppliers’
suppliers to customers’ customers. Due to the advance in information technology, these
once time-consuming tasks have now been greatly simplified.

Information technology is of significant value when we discuss the impact of JIT on
order cycle as it helps to reduce communication delays. Information technology facilitates
real-time communication and alleviates the extra transaction-related work that JIT brings
about (as frequent processing of smaller batches will possibly invoke more transactions). The
success of JIT is positively related to the utilization of electronic communications between
firms and their suppliers (Wafa et al. 1996). Modern technology, especially advances in
electronic communications, greatly ‘speeds up’ the order cycle (Teo et al. 2009). As will
be discussed later, many enabling technologies have been developed to facilitate the flow
of order information in an accurate and efficient manner. While information technology



JIT Logistics 61

is valuable for reducing lead time in order cycle, firms should also pay attention to the
electronic wastes created in the process. Electronic wastes refer to redundant or unnecessary
data that is collected, managed and stored for no tactical or strategic reason. The amount
of electronic wastes generated by a firm is typically great. It increases exponentially when
one considers the data flows among members in a supply chain. Electronic wastes in order
cycle are also a target for elimination under JIT logistics.

The lead time in the different stages of an order cycle can be efficiently managed
through the implementation of JIT logistics in a supply chain. A supply chain will be
capable of adjusting to changes and providing compensations between supply and
demand, customers, plants and suppliers. Reducing the cumulative lead time or the sum
of lead times for purchasing materials, manufacturing operations and product assembly
allows a firm to reduce the planning horizon for production. Reducing the planning
horizon allows a company to increase the accuracy of its demand predictions. Reducing
inaccuracies in demand predictions diminishes the amount of buffer inventory that
would otherwise be required.

The primary objective in making customer order cycle improvement is to shorten
the cycle time. Bookbinder and Dilts (1989) proposed a JIT-based logistics information
management model that requires firms to provide their suppliers with long-term
order forecasts. Upon the establishment of long-term partnership programmes, firms
supply their vendors with product-specific information including product numbers,
projected product volumes, expected shipping dates and any anticipated future special
delivery requirements. With medium- to long-term projections on hand, suppliers can
better prepare themselves, in terms of workforce and equipment alignment, to serve
instantaneous orders later on.

The order processing procedures in the order cycle under JIT logistics are essentially
the same as before. Differences lie in how the orders are handled and when they are
handled. A JIT order cycle is characterized by:

¢ immediate handling of orders;
e frequent transactions;
e increase in effort in handling transactions-related work.

Upon an order placement, JIT logistics urges firms to react instantaneously to an order,
with minimal delays, by forwarding the requests to the respective suppliers, obtaining
the designated product as soon as possible and delivering the product in the quickest
manner to the hand of the customers. One should note that in a JIT context, several
orders may be placed by firms daily. The order cycle is invoked even if the order quantity
is relatively small.

How does JIT speed up the order cycle processes? A JIT order cycle goes hand in hand
with an electronic communications network to transform paper-based procedures and
manual operations into automatic processes, as seen in Figure 4.4. In an ideal setting,
firms, suppliers, other intermediaries along the supply chain and even banks will be
connected via an electronic network. This network enables real-time communication,
as well as the transmission of order details among the chain partners. Once a customer
places an order, a firm will forward the order to the supplier at once. A notification, from
either the supplier or the firm, to the forwarder will be triggered at the same time. This
order call will also raise an entry in the accounting systems of the firm, supplier and
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Figure 4.4 A JIT order cycle

forwarder to record the transaction. Once the product is ready to be shipped, billing
notices from the supplier and the forwarder will be sent automatically to the firm, and
the firm will advise the bank for payment settlement. The entire transaction process is
conducted electronically so that order details are always dealt with at once. With the
electronic network in place, orders are communicated to relevant parties on the supply
chain within a matter of seconds.

PURCHASING AND COMPETITIVENESS

Purchasing represents the input side of logistics and provides a key opportunity for firms
to enhance logistics performance and to create competitive advantages. It comprises the
routine activities related to issuing purchase orders for needed products or services. Its
role is to ensure uninterrupted flows of raw materials at the lowest total cost, improve
the quality of the finished goods produced, optimize customer satisfaction and ensure
continuous and reliable flows of goods into firms to meet their production and demand
requirements. The purchasing activities may involve issuing purchase orders, contracting
suppliers and checking the incoming purchased items. Purchasing links a firm'’s function
with its many external suppliers. It emphasizes the need for continuity and stability in
procurement, the development of key relationships with external suppliers and reliable,
high-quality sources of supply.

The fundamental objective of purchasing is to provide the correct assortment of
materials, parts or resale goods at the desired locations, when needed, and in a cost-effective
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manner. Traditionally, it has been the practice of purchasing to select suppliers on the basis
of price or threaten suppliers to drop their prices, then simply buy products from whoever
turning out to be the lowest-cost supplier. Recently, successful firms take a different
approach that can best be described as partnership building. Firms rely on suppliers to
improve quality, reduce costs and assist with product design and development. Such
firms are learning to trust and develop their suppliers. In doing so, they are actively
seeking better materials and reliable suppliers, working closely with and exploiting the
expertise of strategic suppliers to improve the quality of raw materials, and involving
suppliers and purchasing personnel in new product design and development efforts.
This objective also requires that purchasing develop supplier performance capabilities.
Such related activities have become just as important as purchasing. This means that
suppliers have to improve their scheduling processes, reduce set-up time, reduce order-
entry errors, change their facility layout and do whatever is necessary to improve their
delivery performance.

The rationale is that sometimes firms find that their current suppliers are unable
to support their JIT implementation and delivery requirements. They may need to seek
other suppliers or work with suppliers to develop the skills needed to support their JIT
efforts. Effectively managing and developing sources of supply often require purchasing
to first identify suppliers who have the potential for excellent performance, and then
approach these suppliers with the objective of developing closer relationships.

THE ROLE OF PURCHASING FOR JIT

The purchasing function in a JIT environment transgresses the traditional approaches
employed in the past. The role of purchasing for JIT differs from the traditional approach
in the nature of the relationship between a firm and its supplier, the frequency of deliveries
and the number of suppliers a firm typically maintains. The element of purchasing that
has been subject to the greatest impact is the quality of the supplier’s products. There are
many areas where wastes can be created from the purchasing activities. These wastes may
involve:

e excessive raw materials;

e effort in handling defective materials;

e effort in dealing with a large number of suppliers, for example, price negotiation and
delivery arrangements;

e idle time in waiting for deliveries;

e damaged materials due to inadequate packaging.

Traditional buyer-supplier relationships emphasize multiple sourcing, competitive
bidding and the use of short-term contracts; these often adversarial relationships put
the buyer against the supplier and focus primarily on the purchase price of the product
instead of the capabilities of suppliers and how they can contribute to the long-term
competitiveness of the buying organization. As mentioned, there has been a shift towards
developing more long-term supplier relationships for cost and service advantages.
Purchasing is an extremely important element in business logistics, since incoming
materials’ quality, delivery timing and purchase price are dependent on the buyer-
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supplier relationship and the capabilities of the suppliers (Lai et al. 2005a). Problems with
suppliers will ultimately cause the end-product customers to get less and pay more.

One of the most critical issues in purchasing is supplier management. Simply put,
this means getting a firm’s suppliers to do what the firm wants, and there are a number of
ways to do this. These involve assessing suppliers’ current capabilities and then figuring
out how to improve them. Thus, one of the key activities in supplier management is
supplier evaluation, or determining the capabilities of suppliers. This occurs both when
potential suppliers are being evaluated for a future purchase and when existing suppliers
are periodically evaluated for performance purposes. A closely related activity is supplier
certification. Certification programmes can either be company-designed and administered,
or they can be internationally recognized and standardized programmes like the ISO
9000 series of certifications. Supplier certification allows buyers to assume that suppliers
will meet product quality and service requirements, thus reducing duplicate testing and
inspections, and the need for extensive supplier evaluation.

Over time, careful and effective supplier management efforts allow firms to selectively
screen out poor-performing suppliers and build successful, trusting relationships with the
remaining top-performing suppliers. These suppliers can provide tremendous benefits
to the buyer firm and the entire supply chain. For instance, higher purchase volumes
per supplier typically mean lower costs (causing a much greater impact on profits than
a corresponding increase in sales), higher quality and better delivery service. These
characteristics are viewed as strategically important to the firm because of their tremendous
impact on the firm’s cost and service advantages. Suppliers also see significant benefits
from these relationships in terms of long-term, high-volume sales. These trading partner
relationships have come to be termed strategic partnerships and are emphasized in JIT
logistics.

To reduce wastes, the purchasing function can play an important role. For instance,
itis not necessary to purchase in high volumes to enjoy economies of scale and maintain
a certain level of stocks ‘just-in-case’. The extra inventory incurs storing and carrying
costs. If materials will arrive at the production facility when needed, firms will not
need to ‘stock up’ in advance. Furthermore, firms should first carefully evaluate their
suppliers on product quality and delivery reliability. Quality is emphasized not only
to produce quality items but also to save the time and effort in dealing with defective
materials.

Delivery reliability refers to whether suppliers are able to deliver the materials in
good condition and on time to reduce unnecessary idle times. Delivery reliability is
vital as any discrepancies in the delivery processes can easily make firms return to the
practice of safety stocks. A consolidated supplier base frees up time and resources in
dealing with different suppliers and encourages proactive efforts in organizing other
value-generating activities such as improvement of distribution routes. The needs of
the shops and production plants and so on will be pulled directly from suppliers to
ensure that the supplies will arrive on time for continuous production. The Kanban
system in JIT and other modes of ordering systems, for example, VMI, can be developed
to serve this purpose.

The function of purchasing has manifested itself in the past as primarily concerned
with obtaining the required parts at the lowest price. The shifting of focus towards quality
represents but one change in the role purchasing plays in a JIT environment. Table 4.1
below presents a summary of these differences (Gonzalez-Benito 2002).
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Table 4.1 Characteristic practices of JIT purchasing
Operational Relational Complementary Quality practices
practices practices practices
Use Kanban to Frequent Involve suppliers Select supplier

coordinate with
suppliers

communications

in design and
development

selection based on
quality and reliability

Frequent delivery
(small batch sizing)

Single source (small
numbers of suppliers)

Visit suppliers and
provide suggestions
for improvements

Monitor and control
performance in
quality and reliability

Reduction in
inventory investment

Contracts in longer
term

Supplier
development such
as providing training
courses

Quality certification
such as ISO

Exact delivery

Repeated and lasting

time (or tight time relationship

windows)

Standardized Relational

containers programmes
(initiatives to foster
cooperation)

Geographical Share benefits and

concentration risks

(through plants or

warehouses)

EDI Mutual assistance

(through sharing cost
information)

The need to replenish inventory for production or distribution drives firms to purchase
from suppliers on a continual basis. The waste reduction principle of JIT certainly imposes
a solid guideline on a firm’s purchasing practices. Firms must carefully decide on when
supplies should be ordered and in what quantity to order. Numerous models and theories
have been developed on purchasing for JIT. For instance, Kaynak and Hartley (2006)
validated six factors essential for the implementation of JIT purchasing. These factors
include top management commitment, employee relations, training, supplier quality
management, transportation and quantities delivered. Although the past studies suggest
different purchasing practices, most of them generally call for (Barnerjee and Kim 1995;
Gunasekaran 1999; Benito et al. 2000):

e consolidation of the supplier base;

e having suppliers located in nearby areas;

e frequent deliveries in small quantities;

* having suppliers and firms establish long-term partnership or complementary
relationships.
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And, the studies all lead towards the goal of reducing:

* inventory carry costs;
e the need for inspection;
e re-work and late deliveries.

There are many benefits associated with embracing the JIT principles in purchasing;
these include reduced administration costs, inventory levels and storage space, increase
in product quality, and the identification and determination of quality problems. Despite
the potential of these benefits, many supplier firms are reluctant to enter into a JIT
relationship with their customers. Such a relationship requires suppliers to alter their
practices and to adopt those commensurate with the JIT approach. The implementation
requires alternations extending beyond merely the purchasing department. Nevertheless,
there may be resistance from purchasing personnel to take part in JIT initiatives of a firm.
The purchase resistance to JIT and the marketer response identified by Giunipero and
O’Neal (1988) are summarized in Table 4.2.

SUPPLIER SELECTION

The difference in views between traditional and JIT approaches to logistics exist when
dealing with suppliers. Single-source suppliers are preferred over multiple-source suppliers

Table 4.2

Purchase resistance and marketer response to JIT

Purchase resistance to JIT

Marketer response

The nature of our business is different

In general, JIT is applicable in most
environments

As customers change our schedules, it is
reasonable for us to change the schedule of
our suppliers

To reduce the need for rescheduling, it is
useful to develop a partnership relationship
that gives forecast and schedule visibility to
customers and suppliers

JIT seems like a supplier stocking programme,
without benefits to our suppliers

A true JIT supplier will benefit from
implementing the system in its own facilities.
With this system in place it becomes possible
to obtain long-term business, which permits
improved planning and financial decisions

Our suppliers are too far away for the JIT
initiative

Physical distance is not an issue for JIT,

but its implementation requires better
communication of schedules between buyers
and sellers

It is the requirements by the auditors to seek
frequent or annual bidding that dictates the
selection of low price suppliers

It is useful to document savings achieved
through better quality and reliable delivery
that lowers the total cost

Successful JIT experiences are limited and not
relevant to our operations

Interact with major professional groups in
your area who can provide several success
stories and the benefits associated with JIT
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in a JIT environment because quality of both the product and the service is the most
important criterion in vendor selection. In a JIT environment, suppliers are selected on the
best price at a given level of quality as opposed to a low-cost bidder selection criterion. By
reducing the number of suppliers and increasing the quantity of orders and the number
of items purchased from each supplier, the buyer firm commits itself to a long-term
relationship with its suppliers; improving communication (openness and frequency)
between the buyer and supplier is an integral part of developing this relationship
(Guinipero and O’Neal 1988). Buyers try to develop a nurturing long-term relationship
with suppliers where the buyer and supplier work together to reduce the overall costs
of doing business. Pine (1993) used the phrase ‘long-term supplier interdependence’ to
represent this desired relationship. Pine (1993, p.124) stated that in this relationship
‘...companies work with their suppliers to achieve target costs and reductions over time
and are willing to support them with engineering help, process innovations, and even
extra time when necessary’.

On the other hand, Frazier et al. (1988) gives this description of the relationship
between suppliers and buyers in a JIT environment: ‘...the need for close interfirm
coordination in product development, quality assurance, and logistics is the key feature
distinguishing JIT exchanges from other types of interfirm exchanges...” (Frazier et al.
1988, p.54). Part/material exchanges are designed in a creative, joint environment and
continuous quality improvement is commonly a joint effort. The purchasing manager is
responsible for developing suppliers' organizations and facilitating the implementation
of JIT logistics that allow for an increase in suppliers' efficiency and flexibility.

Furthermore, Krause et al. (2001) developed a measure of competitive priorities for
purchasing. The measure considers five areas of the competitive strategy of a firm, that
is, cost, quality, delivery, flexibility and innovation, which are related to purchasing. A
firm should consider all five areas in its supplier selection and retention decisions. The
measurement items are listed in Table 4.3.

These competitive capabilities of a firm shape its ability to compete effectively in
increasingly hostile environments. In particular, product innovation is fundamental for
the continual prosperity of a firm (Koufteros et al. 2007a). The mere number of products
and features that enter the market however would be inconsequential if their introduction
fails to fulfil customer expectations for quality. With competitive capabilities being
vitally important, firms constantly seek to engage in practices that would enhance their
competitive capacity to innovate.

In order to enhance their product innovation capabilities and subsequently quality,
many firms rely on their suppliers for product development contributions. Due to
bounded rationality considerations, manufacturers focus on enhancing their own core
competencies and depend on the complementary competencies that can be garnered
from the involvement of their suppliers in product development and performance
improvements, highlighting the strategic importance of supplier selection for purchasing
decisions.

SUPPLIER MANAGEMENT

In addition to supplier selection, supplier management is critical for firms to be successful
in practising JIT logistics. Traditionally the rivalry attitudes that suppliers and buyers hold
towards each other imply passing risks on to each other and engaging in tough negotiations
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Table 4.3

Just-in-Time Logistics

Competitive priorities and purchasing

Competitive strategy

Measurement Item

Quality

Product reliability

The ability of a supplier to provide you with reliable inputs

Product durability

The ability of a supplier to provide your plant with durable
products

Conformance to specifications

The ability of a supplier to conform to your specifications

Delivery

Expediting

The ability, willingness and cost of a supplier to expedite a
rush order

New product development

The amount of time it takes a supplier to develop a new
part

JIT

The ability of a supplier to provide JIT delivery

Delivery speed

How quickly a supplier can deliver an order

Delivery reliability

The ability of a supplier to consistently deliver its products
on promised due dates

Distance

Supplier location

Flexibility

Volume flexibility

The ability and willingness and cost of a supplier to change
order volumes

Mix flexibility

The ability, willingness and cost of a supplier to change the
mix of ordered items

Modification flexibility

The ability of a supplier to design new products or make
design changes in existing products

Cost

Total cost

The total cost associated with the item including price,
transportation, inspection and testing, cost of supplier non-
conformance, customer returns and other associated costs

Cost information

The ability and willingness of a supplier to share cost data

Competitive pricing

The unit price of an item

Innovation

Product innovation

The ability of a supplier to design new products or make
changes in existing products

Technological capabilities

The level of technological capabilities the supplier
possesses and is willing to use for your products

Technology sharing

The willingness of a supplier to share key technological
information
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to get the most at the lowest price from the other party. Supply management requires firms to
work with their suppliers as partners and the boundaries between organizations become fluid
as inter-organizational business processes are more integrated and information flows freely.
In today’s competitive business environment, price cut and superior customer service cannot
be considered as long-lasting competitive edges. The rationale is that product innovations and
price reductions are taking place daily. Through the building of better supplier relationships,
both buyer and supplier firms involved in the logistics processes are working in harmony and
have the same vision of driving down total costs and, most importantly, delivering superior
products to customers. This requires supplier management, which calls for integrating the
key business processes of buyer and supplier firms so that products, services and information
that add value to customers and other stakeholders are provided. Table 4.4 compares the
characteristics between market, relational and JIT exchange relationships.

Table 4.4 Comparisons of market, relational and JIT relationships on

characteristics of exchange

Characteristics of
exchange

Exchange relationships

Market

Relational

T

Time horizon of exchange

Short term

Moderate to long term

Long term

Focus of exchange

Price of core product

Focus on core product,
with some attention to
valued-added services

Equal emphasis on core
product and value-
added services

Number of inter-
organizational linkages

Few

Moderate

A network of working
relationships across
functional areas

Frequency of
communication

Low; mainly formal

Moderate; both formal
and informal

High; both formal and
informal

Nature of information
sharing

Limited to economic
transaction

Economic transaction
with limited long-term
planning

Joint product design
and development

and logjistics related
decisions with long-term
planning

Frequency of shipments

Low and irregular

Moderate and regular

High, and subject to
revision

Number of suppliers Many Moderate and selective | Sole-sourcing and
for suppliers highly selective with few
suppliers
Transaction costs Low Moderate High

Asset specific investments

Low, if any at all

Moderately low

Moderate to high

Functional Low and limited to Moderate and involves | Very high with extension

interdependence delivery system only a few functional to many functional areas
areas

Risk level Low Moderate High

Problem solving

Fire-fighting and
reactive

Largely reactive

Proactive and oriented
towards prevention
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The logistics literature suggests that inter-firm coordination is positively associated
with operational performance (for example, Stank et al. 1999). From the supply
perspective, supplier development (for example, Scannell et al. 2000), supplier partnership
(for example, Lai et al. 2005a), supplier involvement (for example, Vonderembse and
Tracey 1999) and strategic sourcing (for example, Narahsimhan and Jayaram 1998) all
positively influence the operation performance of the buying firm. One of the advantages
of supplier management for JIT logistics is a firm’s ability to decrease its supplier base to
a more manageable size. Such action is expected to result in lower material overhead,
fewer quality concerns, less inspection and other benefits derived from the potential of
joint development projects utilizing the technology and technical expertise of suppliers.
Firms are also finding it advantageous to involve suppliers in their internal decisions by
establishing two-way customer/supplier EDIs, which expand the talent base, improve
quality, reduce bottlenecks and increase cost reduction opportunities. Such systems
also allow firms to involve suppliers in operations decisions and in material and design
changes at an early stage, hence reducing the likelihood of scheduling problems.

In JIT, the purchased items should be delivered by suppliers when they are needed. A
blanket purchase order or other forms of a basic agreement should cover the terms and
conditions for the purchased items. Communication between the customer and supplier
should be clear to ensure that supplies are delivered on time. Several techniques exist
for controlling the flow of materials from suppliers to customers. Automatic inventory
replenishment by a vendor is a technique by which a supplier determines the need
for the required materials and makes frequent deliveries to a buyer firm’s plant in an
autonomous fashion. Also, the methods of written order for vendor delivery and verbal
order for vendor delivery can be utilized.

SUPPLIER RELATIONSHIPS

The success of a supply chain depends not only on efficiency from optimizing resources,
but also on the effectiveness of partner firms in carrying out mutually beneficial activities,
that is, meeting customer requirements at the lowest possible cost (Lai et al. 2002). To
achieve business success, it is imperative for firms to excel in the efficient and effective
flows of goods and information in the supply chain. JIT usually requires major changes in
supply management practices. Materials delivered in small lots of the required quantities
must meet the quality and delivery specifications to avoid costly downtime (De Toni and
Nassimbeni 2000). Supplier quality management practices include establishing long-term
cooperative supplier relationships. With JIT, buyers usually reduce the number of direct
suppliers used and move towards single sourcing (Cusumano and Takeishi 1991). It is
easier to develop long-term, cooperative relationships with a smaller number of suppliers.
Early involvement of suppliers in the buyer’s product and service design improves quality
and relationships.

Stanley and Wisner (2001) examined the association between the implementation
of cooperative purchasing/supplier relationships, the quality of internal services and an
organization’s ability to provide quality products and services to its customers. Their
study found support for the view that strengthening the relationship between the buyer
and the supplier improves an organization’s ability to deliver quality to customers. They
suggested that managers should assess buyer-supplier relationships and take action where
necessary to increase communication, solve problems and increase general awareness of
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the relationships between internal and external services and product quality. It involves
agreements on specifications, exchanges of information, coordination and control
between the buyer and supplier firms at the inter-organizational level that could affect
the quality (conformance to requirements) of the delivery of the product or service, and
the ability to achieve quality in the supply chain.

The importance of inter-organizational relationships to achieving cost and service
advantages has been widely acknowledged (for example, Cannon and Homburg 2001).
For instance, in his concept of lean supply, Lamming (1993) emphasized closer working
relationships and transparent flows of information along the supply chain such that
buyers can obtain the right quality of products/services at the right price, while suppliers
can provide a quality supply profitably. Maloni and Benton (2000) tested a model on
the influence of power in the supply chain. Their findings suggest that a stronger buyer-
supplier relationship boosts performance throughout the supply chain. Fynes and Voss
(2002) found that the buyer-supplier relationship has a moderating effect on quality
practices and design quality. Their results suggest that it is desirable for suppliers to
cultivate closer links with buyers to improve the quality of designs and related measures
of quality performance. Recently, Lai et al. (2008a) examined the links between different
buyer-supplier relationship variables and the contingent effect of business uncertainty on
the links between these variables and supplier commitment. They found that expected
relationship continuity mediates the effects of trust and relationship on commitment.
Furthermore, the positive effect of trust on commitment was found to be stronger
when business uncertainty is high than when business uncertainty is low. The above
studies highlight the importance of managing supplier relationships for firms to improve
performance.

A stable buyer-supplier relationship requires the involvement of firms beyond
organizational boundaries to improve performance throughout the supply chain (Lai et
al. 2005a). The stability of relationships goes beyond a simple, positive evaluation of the
other party based on considerations of the current benefits and costs associated with the
relationship. It implies the adoption of a long-term orientation towards the relationship
— a willingness to make short-term sacrifices to realize the long-term benefits of the
relationship (Dwyer et al. 1987). Such a long-term orientation needs stability to build
confidence in the buyer-supplier relationship (Yang et al 2008). Therefore, for the buyer
firm, the supplier’s commitment to quality can be viewed as a long-term orientation in
the buyer-supplier relationship. It requires a stable buyer-supplier relationship that will
last long enough for the supplier firm to invest in a quality improvement system to meet
the buyer’s requirements and for both parties to realize the long-term benefits. Firms that
form strong relationships with suppliers can better align their interests and goals with
those of their suppliers (Lamming and Hampson 1996).

REVERSE LOGISTICS

Reverse logistics is a part of SCM that is also termed return management (Cooper et al.
1997), encompassing such traditional logistics activities as transportation and inventory
management with a focus on getting back products from customers rather than moving
products to customers (Mollenkopf and Closs 2005).

Reverse logistics is concerned with managing the flow of products/parts from
the point of consumption back to the point of manufacturing for possible recycling,
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remanufacturing or disposal. Products are less likely to be disposed of unless all their
reusable, remanufacturing or recycling potentials are fully exploited. Lower frequency of
product disposal would mean higher economic benefits for firms and the environment
(Dowlatshahi 2005). Reverse logistics can be considered as waste elimination and can
be both cost effective and ecologically friendly by extending a product’s normal life
cycle beyond its traditional stage. The activities involved could encompass retailers,
manufacturers and service entities. Recently, reverse logistics has received a lot of attention
from operations managers as well as from many top executives due to its significant
economic, environmental, managerial, regulatory and strategic implications for firms.

According to Flapper et al. (2005), the types of reverse logistics in a Closed-Loop
Supply Chain (CLSC) can be classified as production-related, distribution-related, use-
related and end-of life. The potential reasons why firms may choose, or be forced to
practise reverse logistics are due to three main groups of business drivers: Profit, People
and Plant.

Reversing the logistics is not as tidy as keeping it in forward motion. [tems come in
without packaging, as single pieces instead of cases or lots or pallets. The items for reverse
logistics are certainly not scheduled. Unless the returned item is going to sit unnoticed
in a warehouse forever, even something as simple as an exchange or repair will require at
least some further supply chain involvement. For example, the store inventory must be
updated to reflect the status of the returned item. Then, someone must be responsible for
deciding what to do with the item - return it to inventory? Return it to the distributor,
importer or manufacturer? Get it repaired? By whom? Where is it stored in the meantime?
Who pays for the repair? Who pays for the return shipping? If a new order must be placed,
what kind of priority does it receive and who notifies the customer when it arrives? Each
of these seemingly routine decisions involves a policy and procedure that must be agreed
on by the affected supply chain partners, or problems will surely arise.

One of the reasons that it is critical to track returns and have procedures in place to
handle them is that they can point to bigger-picture issues, such as product defects or
safety concerns. In the case of some products that contain hazardous materials (batteries,
electronic equipment and so on), there are safe disposal requirements that must be adhered
to and reported. A tracking system can also point to communication problems tied to
customer expectations about the product, for example, if many customers return an item
saying it ‘doesn’t work as well as I thought it would’, this may require advertisements,
marketing materials or product instructions to be modified to preempt future buyers’
requirements.

Today’s consumers take liberal policies for granted, and this adds some competitive
pressure to the system. Customer service has become as important in the returns process
as it was in the initial purchase of the item. If customers are requesting a replacement
item, they want it and they want it now! A key component of the retailer’s return plan
must be to have sufficient capacity (staff, policies, inventory and so on) to make the
transaction or complaint process as quick and hassle-free as possible — for the customer,
that is.

Even other members of the supply chain that do not deal directly with consumers
must plan for returns. They may be in the form of overstocks, end-of-season items,
unsold or damaged goods, products that have been recalled and mountains of packaging
materials. An attempt should be made to recover at least some of the items’ original value,
if possible. They may be repaired or reconditioned, resold to discounters, used for spare
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parts and so on. One consideration that is not directly related to customer satisfaction but
important in terms of public perception is recycling of packaging materials and reusable
parts. The general expectation is that companies will be good corporate citizens, which
means having an environmental strategy to minimize waste.

GREEN SUPPLY CHAIN MANAGEMENT (GSCM)

Environmentally sustainable (Green) Supply Chain Management (GSCM) has emerged
as an important organizational philosophy to achieve corporate profit and market share
objectives by reducing environmental risks and impacts while improving ecological
efficiency of these organizations and their partners (Zhu et al. 2008). As a synergistic
joining of environmental and SCM, the competitive and global dimensions of these two
topics cannot go unnoticed by organizations. For example, multinational enterprises
have established global networks of suppliers to take advantage of country-industry-
specific characteristics to build competitive advantage. Simultaneously, due to stricter
regulations and increased community and consumer pressures, manufacturers need to
effectively integrate environmental concerns into their regular practices and on to their
strategic planning agenda. As a result, integrating environmental concerns into SCM has
become increasingly important for business enterprises to gain and maintain competitive
advantage. GSCM can be defined as integrating environmental concerns into the supply
chain. Originally, GSCM was bound to purchasing issues and defined as integrating
suppliers into environmental management processes (Walton et al. 1998). It consists of the
purchasing function’s involvement in activities that include reduction, recycling, reuse
and the substitution of materials (Narasimhan and Carter 1998). As many industries have
experienced increasing globalization and a shifting focus to competition among networks
of companies, multinational enterprises need to establish global networks of suppliers
that take advantage of country-industry-specific characteristics to build these competitive
strengths and to balance efforts to reduce costs and innovate while maintaining good
environmental (ecological) performance (Pagell et al. 2004). GSCM has emerged as an
approach to balance these competitive requirements (Narasimhan and Carter 1998) and
caused organizations to consider closing the supply chain loop (CLSC) (Seuring 2004).
Within CLSC and GSCM practices, recoverable product environments, and the design
of these products and materials, have become an increasingly important segment of the
overall push in industry towards environmentally conscious manufacturing and logistics
(Jayaraman et al. 1999).

According to Zhu et al. (2007), there are five types of GSCM practices including
internal environmental management, green purchasing, customer cooperation with
environmental concerns, investment recovery and eco-design dimensions. Internal
environmental management is central to improving enterprises’ environmental
performance. It is generally believed that senior managers’ support is necessary and,
often, a key driver for successful adoption and implementation of most innovations,
technology, programmes and activities (Hamel and Prahalad 1989). Cross-functional
programmes encompassing GSCM and CLSC practices are not for the ‘faint of heart’
and require management’s support for successful implementation. To ensure progress for
environmental management, top management must be fully committed. Support also
needs to exist from mid-level managers for successful implementation of environmental
practices (Bowen et al. 2001). GSCM crosses all departmental boundaries within and
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between organizations, and this cooperation and communication are important to
successful environmental practices (Apsan 2000).

External GSCM practices have become increasingly important for manufacturers.
Zsidisin and Hendrick (1998) in a multinational investigation identified key factors
for green purchasing including providing design specification to suppliers that include
environmental requirements for purchased items, cooperation with suppliers for
environmental objectives, environmental audits for supplier’s internal management and
suppliers’ ISO14001 certification. Walton et al. (1998) put forward ten top environmental
supplier evaluation criteria, among these, second-tier supplier environmentally friendly
practice evaluation was viewed as the second most important criterion. In addition, large
customers have exerted pressure on their suppliers for better environmental performance,
which results in greater motivation for suppliers to cooperate with customers for
environmental objectives. Customer cooperation and green purchasing concern types
of customer relationships that occur in CLSC. Without green purchasing and customer
cooperation practices, product take-back and other product reintroduction markets may
not become as developed (van Hoek 1999).

US and European enterprises have considered investment recovery as a critical aspect
of GSCM (Zsidisin and Hendrick 1998) and CLSC (Thierry et al. 1995). Investment
recovery typically occurs at the back end of the supply chain cycle or as a method to
‘close the loop’. Investment recovery concerns the different types of recovery processes
that occur in CLSC. Toffel (2004) stated that concerns for the end-of-life products
are motivated by legislation across Europe. Even in non-regulated markets, some
manufacturers have engaged in product recovery to reduce production costs, enhance
brand image, meet changing customer expectations, protect aftermarkets and pre-empt
pending legislation or regulations. Sale of excess inventories and capital equipment
are also aspects of investment recovery. As an example, in the US, many firms, as part
of their reverse logistics operations, have started selling unwanted products in online
auctions (Tibben-Lembke 2004). The other set of practices defining the ‘back end’ of
the supply chain includes the relationship with customers on environmental issues. In
many cases, international companies are now emphasizing the need for their suppliers
to maintain an environmentally benign position so that their products are not boycotted
for environmental reasons.

Most of the environmental influence of any product or material is ‘locked’ into
the product at the design stage, when materials and processes are selected and product
environmental performance is largely determined. Pioneering firms have learned that
making product returns profitable relies on good design (Krikke et al. 2004). It has been
argued that for effective product stewardship and reverse logistics practices, eco-design
(which would include design for disassembly, design for recycling and design for other
reverse logistics practices) is necessary (van Hoek 1999). Thus, eco-design or Design for
Environment (DfE) is an important and emerging GSCM practice to improve companies’
CLSC. Eco-design concerns types of product-oriented relationships that occur in CLSC.
It is meant to address product functionality while simultaneously minimizing life-cycle
environmental impacts. The success of eco-design requires internal cross-functional
cooperation within the company and external cooperation with other partners throughout
the supply chain.

It should be noted that greening the supply chain is increasingly a concern for
many business enterprises and a challenge for logistics management in the twenty-first
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century. Of particular concern is how to arouse their environmental awareness and
put it into practice in the logistics activities of their supply chains. GSCM represents a
recent and important inter- and intra-organizational set of environmental management
practices useful for logistics management in this context. It is designed to incorporate
environmental considerations into decision making at each inbound logistics stage
of material management all the way through to the outbound logistics stage of post-
consumer disposal. Governmental and other public pressures will accelerate the process
of firms to implement environmental practices, especially practices within GSCM in the
years ahead.

ENABLING TECHNOLOGY

Porter (1985, p.50) suggested that gaining competitive advantage requires exploiting a
system’s interdependencies; this ‘...usually requires information or information flows
that allow optimization or coordination to take place’. For example, Womack and Jones
(2003) described a potential future scenario of using information technology to integrate
the distribution system with the production system in a Japanese automobile system.
A database would be developed for each consumer that includes specific information
about each buyer’s household. Then, a computer, upon request from the buyer, is used
to recommend the appropriate automobile based on the latest buyer information data.
This computer system could also provide guidance for financing, insurance and so on.
Other examples were used to show how customers make input directly into the design of
the product they purchase. The customer, through CAD, changes aspects of the design of
their car or house. The CAD data are then used for product design documentation, order
entry, processing and so on.

In the purchasing process, data communications between buyers and suppliers are
numerous including the items and quantities ordered, prices, delivery dates, delivery
addresses, billing addresses and payment terms. A challenge for purchasing is to ensure
that the data communications are carried out in a timely and accurate manner. The
effectiveness of a supply chain depends on several factors. One important factor is
the use of technology to conduct business transactions and to facilitate the sharing of
information (within the company, as well as outside the company) and collaboration
with suppliers and customers (Singh et al. 2007). Information technology can be used
to complement order processing for JIT logistics by providing for improved information
flows throughout the supply chain and allowing for a more comprehensive analysis of
the expanded data. A reliable communication infrastructure paves the way for timely
and efficient information exchange among partners (Lai et al. 2005b). For example,
using EDI technology, manufacturers can provide up-to-the-minute information about
their production needs by giving suppliers access to their production planning and
control systems, and suppliers can arrange deliveries without the need of any paper
transactions.

Similarly, timely payments can be arranged using EDI. Reduction of payment delays
lowers the cost of doing business significantly, makes supply chains more efficient, and
gives users a competitive advantage. The integration of many IT-enabled electronic
commerce tools — bar coding, electronic messaging, EDI, global network management
and the Internet — allows supply chain partners to attain significant productivity gains.
The fruits of information integration, such as reduced cycle time from order to delivery,
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increased visibility of transactions, better tracing and tracking, reduced transaction costs
and enhanced customer service yield greater competitive advantages for all participants in
the supply chain. Today, modern logistics management relies heavily on access to accurate
and timely information (Ngai et al. 2008). They need to have enabling technologies
to obtain the related information for effective decision making. These different major
enabling technologies are elaborated below:

Electronic data interchange exchange standards

EDI represents a company-to-company data exchange mechanism in the form of
electronic transfer. Data are transformed into pre-agreed formats and transferred between
trading partners. Typical business forms, such as invoices, bills of lading, purchase orders,
shipment schedules and production schedules are transferred via EDI (Clouse and Gupta
1990).

The immediate benefits of EDI include the elimination of labour and material costs
associated with printing, mailing and dealing with paper-based transactions, and the
reduction of manual data-entries. Other derived benefits are shortened order cycle,
decreased labour, freight, and material costs, availability of more complete, timely and
accurate information (Clouse and Gupta 1990).

VAN

EDI provides a means for business partners to communicate transaction details instantly.
The transaction details are designed as a ‘transaction set.” Each industry has it own form
of transaction set. A problem immediately arises: how do people from different industries
communicate if they do not speak the same language? VAN provides a solution to this
problem. It is a common interface between any sending and receiving systems and helps
to manage transactions, translate communication standards and reduce the number of
communication linkages (Bowersox et al. 2002).

Internet

Until just a few years ago, EDI was the most widely accepted platform for the transmission
of online information about transactions in a standardized format between companies, for
example, purchasing orders, invoices, order confirmations, payment transfers, transport
bookings and inventory status. The implementation of EDI connection is, however,
relatively costly and assumes that the transmission of large amounts of standardized
transaction is profitable. EDI solutions are tailor-made, though, to specific business
relationships. As a result, the initial investment is high, and is lost completely if the
business relationship dissolves. An additional factor is that EDI can only transfer statistical
transaction data, not real-time information such as actual production, actual inventory or
actual demand. Finally, EDI has a hierarchical structure with a one-to-several architecture,
typically involving one dominant company in the supply chain, which develops EDI
connections to its strategic partners. In smaller companies, EDI would normally only be
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used if it is required by important customers. Within the grocery industry, where there
are large quantities of daily transaction data, EDI is widely used.

The Internet has made available a business platform that combines the best of the
earlier existing platforms. Like EDI, the Internet facilitates structured communication. At
the same time, barriers to access are low, creating no hindrances to small companies using
the Internet as a business platform. The prices of software programs that can integrate
external data transfer with a company’s back-office solution are falling drastically. Data
transmission via the Internet is increasingly standardized as XML-files (eXtensible Markup
Language). The Internet can, unlike EDI, support a many-to-many configuration of a
supply network.

The widespread availability and use of the Internet offers firms opportunities that
did not exist before. These opportunities are made possible because it is now so easy and
relatively inexpensive for firms to connect to the Internet. Once connected, firms can
send data to and receive data from other firms that they do business with regardless of the
particular computers or software that individual firms may be using to run their internal
operations. Based on this data sharing, opportunities exist to achieve tremendous logistics
efficiencies and significant increases in customer service and responsiveness. There is also a
trend in the business world today to use electronic procurement, which is about handling
purchasing functions online using software applications that are Internet-based. In doing
so, suppliers can upload their catalogues, order forms and other data on a website that
potential buyers can access and place orders on. In business-to-business applications, the
transactions are secure and can be tracked by the involved parties.

Electronic logistics

The Internet is an enabler of electronic logistics. Electronic logistics is basically the use of
information and communication technologies both internally and externally in a supply
chain, with the goal of ensuring online, real-time information exchange between parties.
Electronic logistics makes extensive use of the Internet, but intranet, extranet, bar code
systems and electronic media are utilized as well.

Electronic logistics is an extension of the logistics concept including, on the technical
side, the business processes between parties, which to the greatest possible extent occur
via electronic networks. Sharing of information and applications are also important
characteristics of electronic logistics. The most important changes occur, however, on the
business side, where information technology improves communication between parties,
allowing shared planning and control, while enabling direct interaction with customers
and discerning their individual needs and wishes.

From the coordination-theoretic perspective, which is a body of principles about how
business activities can be coordinated amongst multiple organizations that work together
towards common goals such as cost reduction, logistics management is increasingly
recognized as an important area for innovation and investment in IT. This is because
information is an element that holds firms in a logistics chain together in response to
ever changing market requirements (Lai et al. 2008b). By establishing information-sharing
linkages, the application of IT facilitates logistics operations as it provides electronic
connections among members of a logistics chain. The application of IT can contribute
to the management of logistics in a number of ways from information storage to active,
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dynamic and interactive systems that support the performance of different logistics
activities. Electronic logistics can add value to stakeholders including customers and
suppliers by furnishing an electronic connection for trading convenience and information
exchange that could differentiate the customer service and reduce the operations costs of a
logistics chain. Such electronic connections are highly desirable for logistics management,
which requires the establishment of inter-organizational information networks and the
construction of an integrated Logistics Information System (LIS) (Ngai et al. 2008).

A number of firms have already incorporated an electronic element in support of
their business activities, for example, in the forms of order transfers via EDI/ Internet,
purchasing through electronic marketplaces or Internet sales to customers. However, few
firms base their work on an electronic platform and have integrated their information
and planning systems with the different links in their supply chains, from customers to
vendors. Electronic logistics connects individual firms with their networks of suppliers,
transporters and customers. The point is to utilize shared forecast data, production plans,
customer orders and inventory status — in short data that influence the total supply
chain’s efficiency and flexibility. The goal is to align supply and demand. Transparency
throughout the logistics processes, based on real-time information, is a pre-requisite for
firms to be able to act proactively rather than reactively in relation to the links closest to
them in their supply chains.

Inventory Management

In a JIT environment, inventory is considered as wasteful, excessive and inherently evil
and the aim of the firm should not be just to reduce it but to completely weed them out
(Schonberger 1982a). Over the past decades, there have been many calls for a revolution
in inventory policies of firms. There has been a belief that firms with lean inventories are
more valuable than firms with bloated inventories and the financial markets would reward
firms that cut inventories and punish those that did not do so. In a study on the inventories
of US companies between 1981 and 2000, it was found that firms with abnormally high
inventories had abnormally poor stock returns. Firms with abnormally low inventories
had ordinary stock returns. Firms with slightly lower than average inventories performed
best over time. They outperformed average firms by about 4.5 per cent per year on average
(Cheng and Wu 2005). Their findings suggest that inventory management is important for
the performance of firms from the perspective of stock market valuation.

It is generally recognized that the implementation of JIT will result in significant
reduction in inventory. Inventory levels are a key measurement of the success of JIT
logistics. The rationale for the emphasis of JIT logistics on inventory management is
simple to elaborate. To strive for a level of zero inventories, produce items at a rate
required by the customer, eliminate all unnecessary lead times, reduce set-up costs to
achieve the smallest economical lot size, optimize material flow from suppliers through
the production process to Point-of-Sale (POS) of the finished product, so that inventories
are minimized, high-quality JIT delivery from suppliers are ensured, safety stocks are
minimized and a Total Quality Control (TQC) programme is implemented that minimizes
scrap, re-work and resultant delays in production and distribution.

JIT logistics emphasizes the coordination of the logistics activities of the firms in a
value chain. Pulling materials through the supply chain in response to demand patterns
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rather than pushing them in response to forecasts, allows firms to respond to demand
uncertainty more effectively, improve flows within the supply chain, manage inventory
more effectively and improve service levels. The supply focus is synonymous with the
rationalization and streamlining of the supplier base, and the integration of suppliers
into product development and manufacturing activities. Similar to supplier management,
inventory management for JIT logistics implies reducing and streamlining the supplier
base to facilitate managing supplier relationships, developing strategic alliances with
suppliers, working with suppliers to ensure that expectations are met and involving
suppliers early in the product development process to take advantage of their capabilities
and expertise. It reflects growing recognition that outsourcing non-core activities and
focusing on core competencies allows firms to not only better utilize their own resources
and remain more flexible and responsive to changing needs, it allows them to exploit the
capabilities, expertise, technologies and efficiencies of their suppliers.

Other than the supply focus, a demand focus for the management of inventory in JIT
logistics should not be neglected. The demand focus is concerned with the management
of all the instruments that could impact demand and consequently the stock levels
in a supply chain. Demand management should be based on the full knowledge and
actions of the supply chain, and vice versa. According to Lee (2004), treating logistics
and marketing as independent and separate management functions will lead to gross
inefficiencies. Unfortunately, these are usually distinct corporate functions managed by
different groups within a firm, and often are not well-coordinated.

Under JIT logistics, firms need to manage the many tools used in influencing demand
and the inventory needed to meet the demand. These include pricing, promotions (for
example, discounts and rebates, assortment, shelf management) and deal structure (for
example, terms and conditions and return policies). The demand focus for inventory
management will require firms to:

e understand the impact of changing the levels of these tools on product demand,
where the effects of these can be interactive;

® recognize the management objectives and constraints faced by the firm;

® incorporate the true supply chain costs corresponding to the demand that results
from the use of these instruments;

¢ link demand-based management decisions with supply chain planning and execution
decisions, so demand can be anticipated and met with the right amount of inventory.
This avoids both excessive leftover inventory and stock-outs;

e carefully measure and monitor performance. (Lee 2004).

THE NEED FOR INVENTORY AND INVENTORY TYPES

JIT logistics is all about reduction of waste. If the cost of carrying inventory is higher than
the associated benefits, inventories in a firm can be considered as wastes. Then, why do
firms maintain inventories in the first place? There are several reasons:

Economies in purchase, production and transportation — firms often benefit from
bulk discounts when they purchase raw materials in large volumes. Firms pursuing this
strategy believe that the higher storage costs incurred for keeping the raw materials,
WIP items and finished goods are offset by the discounts obtained. Firms can minimize
per-unit product cost for an item by making that item in long, uninterrupted production
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runs, and thereby producing the goods in advance of demand. Expensive transportation
costs involved in transferring materials from suppliers to firms also lead to managements’
decisions in stocking materials as substantial increase in purchasing volumes usually
represents a slight increase in transportation costs.

e Balance between supply and demand — seasonal availability of supplies, for example,
agricultural products, forces firms to carry the materials in advance to guarantee the
supply of their products throughout the year. On the other hand, seasonal demand of
goods, such as Christmas gifts, also requires firms to purchase the materials and produce
the items prior to the peak demand period. Producing the goods in advance prevents
firms from paying higher production costs (for example, workers’ overtime) to boost the
output volume and allows them to respond better to the sudden surge in demand.

e Uncertainties in demand and lead time — no one can ever guarantee a 100 per cent
certainty on demand level and replenishment time. Additional amounts of stock are
maintained to ensure continuation of the production process and product availability.

e Buffer in logistic flow — raw materials, WIP items and finished goods are often
transferred between suppliers, manufacturers and other intermediaries in a supply
chain. Inventory serves as a buffer for member firms in the supply chain should
discrepancies in the transferring processes occur.

* Hedge against price changes — products in open markets, such as minerals, agricultural
products, crude oil and so on are subject to the vagaries of the prevailing supply-
demand pattern. Prices fluctuate due to strikes, political policies, currencies variances
and so on. If any of a firm’s supplies are sensitive to uncontrollable factors, the firm
tends to stock up the materials to hedge against unexpected price changes.

e Customer Service — firms maintain inventories to reduce the costs from loss of sale.
Inventory ensures continual supply of products and prevents loss of sale.

e Inventory reductions for affiliates — maintaining a central repository of inventories
allows business affiliates to lower their inventory levels, thereby reducing their
inventory carrying costs.

From the above reasons for firms carrying inventory, the different types of use of
‘inventory’ can be categorized according to their functions, as shown in Table 4.5.

Table 4.5 Inventory types and their purposes

Inventory Types Purpose

Cycle stock Inventory consumed during normal sale or use

In-transit stock WIP items or inventory en route from one location to another

Safety stock Inventory used to combat demand uncertainties and lead time length

Speculative stock Inventory used to hedge against price fluctuations or constrained
availability

Seasonal stock A form of speculative stock usually purchased in advance of the season

Dead stock Inventory with no demand
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INVENTORY WASTES AND THE ZERO INVENTORY CONCEPT

Wastes in inventory management can take place in different areas. Examples of these
wastes include:

e Excessive stocks — the practice of purchasing more than needed in order to enjoy short-
term benefits such as volume discounts should be abandoned in the JIT context. The
extra costs incurred by the storing and handling efforts will often offset the savings
obtained. Neither should inventory be stocked up to safeguard the continuation
of production from inadequate or error-prone processing. JIT requires production
processes to be flawless by rectifying any problems spotted at once so that materials
are not wasted.

e Idlein-transit stock—arranging the flow of stocks such that there are queues of materials
waiting to be processed no doubt ensures continuous processing; nevertheless, the
idle stocks can certainly be eliminated if the production process is well planned and
workers are dedicating their efforts to following the production schedules closely.

® Dead stock —maintaining inventories that cannot be utilized to meet current customer
demand is wasteful since the cost of maintaining dead stock will be subsidized by the
earnings retained from other production.

e OQut-of-stock - if inventories are not available for production or distribution,
production will be interfered or loss of sale may result.

According to Lee and Billington (1992), there are 14 pitfalls of managing inventory.
Any of these pitfalls can lead to inventory wastes. These pitfalls and their symptoms are
summarized in Table 4.6. Pitfalls 1 to 4 are related to problems in information definition
and SCM. Pitfalls 5 to 9 are concerned with operational problems. Pitfalls 10 to 14 are
problems that are strategic- and design-related.

To reduce wastes in inventory, the ‘zero inventory’ concept was introduced in the
early 1980s. It calls for the transportation of materials from outside vendors directly to
the WIP area where value-added activities take place and finished items are delivered out
of the door at a reasonable rate of time (Epps 1995). JIT is designed to virtually eliminate
the need to hold items in inventory. It is defined as ‘to produce and deliver finished
goods just in time to be sold, sub-assemblies just in time to be assembled into goods, and
purchased materials just in time to be transformed into fabricated parts’ (Schonberger
1982b).

One may tend to think that lower inventory levels may not be possible when demand
is volatile. Droge and Germain (1998) found that as firms practise more JIT, they will
be able to maintain lower inventory levels whether the demand is stable or volatile,
whether products change slowly or rapidly, whether marketing and production processes
change slowly or rapidly, whether industry growth is slow or fast, and whether industry
concentration is low or high. This is made possible by the fact that firms and intermediaries
in a supply chain are engaged in long-term cooperative relationships aiming to serve
customers’ demand fully. Despite the impressive success of JIT programmes, many
companies still use the traditional approach to determine their purchase orders. This
is particularly true for small manufacturing firms that cannot effectively implement JIT
purchasing.
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Table 4.6 Pitfalls of inventory management and their symptoms

Pitfalls Symptoms

No supply chain metrics Independent individual sites without coordination

Incomplete performance measurement criteria

Lacking attention to evaluate performance measurement criteria
Lacking attention to monitor performance

Inadequate definition of Inadequate line-item fill rate measures
customer service Lacking measurement criteria for response time
Lacking measurement criteria for delay

Lacking measurement criteria for backorder

Inaccurate delivery status data | Delayed delivery information
Inaccurate delivery information

Inefficient information Inadequate linkage among database at different sites

systems Proliferating operating systems for the same function at different sites
Delayed and inaccurate data transfer

Ignoring the impact of Lacking documentation or tracking key sources of demand and supply

uncertainties uncertainties

Incomplete information on sources of uncertainties

Simplistic inventory stocking Independent stock policies without due consideration of magnitudes of
policies uncertainties

Static stocking policies

Generic and subjective stocking policies

Discrimination against Lacking measurement criteria for servicing internal customers
internal customers Lower priority for internal orders

Inappropriate incentive systems

Jockeying priority among different internal divisions

Poor coordination Lacking coordination among supplying division to complete an order
Lacking system information among different supply divisions
Independent shipment plans

Incomplete shipment Lacking consideration of inventory and lead-time effects

methods analysis

Incorrect assessment of Lacking consideration of obsolescence and cost of re-work

inventory costs Lacking scientific assessment of inventory holding cost

Organizational barriers Independent performance measures and incentive systems at different
sites
Communication barriers between manufacturing and distribution
functions

Product-process design Lacking consideration of manufacturing and distribution in product-

without supply chain process design

consideration Lacking consideration in design for customization and localization
Organizational barriers between design and the supply chain

Separation of supply chain Chain decisions without consideration of inventory and response time

design from operational efficiencies

decisions

Incomplete supply chain Limited focus on internal operations

Inadequate understanding of operational environment and market
requirements
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On the other hand, Alles et al. (2000) found that inventory levels drive quality. Lower
inventory levels force workers