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Supply Chain Management

An Integrative Perspective

Ahmad Jafarnejad (Ph.D.)’

Abstract

Supply chain Management (SCM) has recently attracted the
attention of many researchers and practitioners. With the
Increase in global competition resulted from free trade
agreements, Companies are increasingly inclined toward
establishing and maintaining efficient material and informaion
flows with their upstream and downstream partners, such as
suppliers, manufacturers, distributers, transportation carriers,
third-party logistics companies and information providers.

' Three major developments in global markets and
technologies have brought SCM to the forefront of
management’s attention:

‘1- Information revolution

2- Customer demands in areas of products and service cost,

quality, delivery, technology and cycle time because of global
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competition.
3- The emergence of new forms in interorganizational
relationships.

Therefore, this paper is organized as following:
first the concepts and differences of SCM and logistics are
discussed.

In the next section, the significance of SCM is addressed.

Important elements of SCM and designing considerations are

discussed, consequently the integrative approach to supply chain

management illustrated.

Introduction

Today implementing supply chain management 1s not an easy
task, but the benefits can be substanital for companies that make
it work. Many industries are using SCM principles to turn things
around and run their supply chains in a "demand pull” manner.
They are using customer demand informaion to drive the
production / supply side of their business and they are reaping
many significant benetits in the process. Such as improved
customer satistaction, lower operating costs, increased throughput
and dramatically reduced inventory are just a tew of the
advantages offered by SCM." Companies need to abandon the
traditinal functional approach to managing their businesses 1n
favor of a process - oriented approach. In short, they have to
manage their entire supply chain, not just specific parts along 1t.

The key to effecively managing a company's supply chain 1s
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utilizing information regarding the tlow or supply ot product and
customer demand. "This information needs to be managed back
and forth across entire supply chain. An information technology
solution provides on paralleled opportunities tor the integration
and coordination of such intformation” (Scott Mc lean 1999). The
topic of supply chain management 1s not new. The term has been
around for about 20 years. Several decades ago industry concern
was simply getting final products to customer. Schofield states
"the next stage was introduction of logistics” (Schotield, 1995),
which tactors upstream operations in to decision making. He
indicates that the main problem with logistics 1s the tact that it 1s
considered to be a separate tunction, its operations being distinct
from the rest ot the organization.

According to Schotield "supply chain management implies an
unbroken line between customer and production which touches
on several ditfterent departments and which can branch out to
include many ditferent suppliers”. This is where supply chain
management truly makes sense. The integration of activities
seems to be the value that supply chain managemenet adds, to
allow an organization to make decisions considering all attected
areas (Higginson, 1996), that are optimal tfor the whole

organization.

Definition

There are many definitions ot supply chain management, but it
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the emphasis will be on several of them. For example,
(Simchi-Levi and et al, 2000) define "supply chain management is
a set of approaches utilized integrate suppliers, manutacturers,
warehouses, and stores, so that merchandise produced and
distributed at the righ quantities, to the right locations, and at the
right time, in order to minimize system wide costs while satistying
service level requirements." There are several observations in this
definition:
(a) Supply chain management takes 1nto

consideration every facility that has an impact on cost

and plays role in making the product contorm to

customer requirements; from supplier and

manufacturing facilities through warehouses and

distribution centers to retailers and stores. Indeed 1n

some supply chain analysis, 1t 1s necessary to account

for suppliers’ suppliers and the customers’ customers

because they have impact on supply chain

pertormance.

(b) The objective of supply chain management is to

be efficient and cost etfective across the entire system,

total system wide costs, from transportation to

distribution to inventories of raw materials. The work

in process, and finished goods are to be minimized.

Thus the emphasize is not on simply minimizing

transportation cost or reducing inventories, but rather
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taking a system approach to supply chain management.

(¢c) Because supply chain management revolves
around etficient 1ntegration of suppliers,
manutacturers, warehouses, and stores, it encompasses

the tirm activities at many levels, trom the strategic

level through tactical to operational level. (Figure 1)

Funds

Material

Figure 1 - The integrated framework of supply chain management

Indeed it 1s only through supply chain integration that the tirm
can signiticantly reduce costs and improve service levels. Logistics
and supply chain management reter to the art of managing the
tlow of materials and products from source to user. The logistics
system includes tha total tlow ot materials, tfrom the acquisition ot
raw materials to delivery ot tinished products to the ultimate user

(as well as related counter - tlows ot intormation that both control
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and record material movement). (Copacino, William, C 1997)

As such SCM, includes activities of sourcing and purchasing,
conversion which also (Manutacturing) includes capacity
planning; technology solutions, operations management,
production scheduling, and materials planning (MRP II);

distribution planning, management of industry, warehousing

operations; inventory management and inbound and outbound
transportation; and the linkage with customer service, sales
promotion, and marketing activities. In practice, many
C 1 Mo e : .
professionals use the term "logistics” to refer to supply chain
activities, transportation, warehousing, and finished goods and

inventory management. We use it here in a broader context for

full supply chain activities.

Importance of SCM

All organizations are parts of ane or more supply chains.
Whether a company sells directly to the end customer, provides a
service, manufactures products, or extracts material from the
earth, it can be characterized within the context of supply chain.
Until recently, however, organizations focused primarily on their
direct customers, and internal functions, and placed relatively
little emphasis on their organizations within their supply chain
network. However, three major developments in global markets
and technologies have brought supply chain management to the

forefront of management’s attention:
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1- The information revolution.
2- Customer demands in areas of products and service cost,
quality, delivery, technology, and cycle time brought about by
increased global competition.
3- Emergence of new torms of interorganizational relationships.
Each ot these developments has fostered the emergence of a
integrated supply chain approach. Figure 1 illustrates the nature
of supply chain management and integrates all three
developments mentioned above. The model also provides an
integrated tramework.
With the explosion of the internet, the world - Wide Web, a
company's Intranet tuture system will possess the following set of

characteristics (Dubois and Carmel, 1994):

- Centralized coordination of intormation flows.

- Total logistics management; integrating all transportation,
ordering, and manufacturing systems.

- Order change notices that trigger a cascading series of
modifications in production schedules, logistical plans, and
warehousing operations.

- Global visibility into tranportation resources across business
units and national boundaries.

- Global inventory management; ability to locate and track the
movement ot every item.

- Global sourcing; consolidation of the purchasing function across

organizational lines; tacilitating purchasing leverage and
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component standardization across business units.

- Intercompany information access; clarity ot production and
demand information residing in organizations both upstream and
downstream throughout value chains.

- Data interchange; between aftiliates and nonatfihates through
the Standard telecommunication channels

- Data capture; ability to aquire data about an order at the point
of origin and to track products during movement and as their
characteristics change.

- Transformation of the business trom within; managers who can
see the big picture, and accept the new torm of business processes
and systems.

- Improvements in supplier - customer relationships; to justity
investments in technology linkages.

Another major trend facing organizations today is the demand
for ever - greater levels of responsiveness and shorter ditined
cycle times for deliveries of higher quality goods and services. A
variety of changes occurred through markets have resulted mn an
increasingly competitive environment. As Pine says™ the rapid
rate of changes, leads to a condition in which managers must
make decisions on shorter notice and less information, with higher
penalty costs. At the same time, customers are demanding quicker
delivery repoksiveness. These same customers require production
that incorporate state-of-art technology and teatures. Products are

becoming less standardized and customers are demanding options
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that are tailored to their unige requirements. In many segments of
the marketplace, only those firms that have ability of
‘mass-customization" are successtul". (Pine, 1993)

Managers throughout the supply chain are feeling the full
effect of these changes. Cutbacks in staffing are forming managers
to handle a greater number of channels with fewer people, while
cost pressures requir that they do so with less inventory because
of ever-increasing levels of competition found in many market
supply, chain-related mistakes leading to lost sales can not be
casily dismissed and written oft. Furthermore, both customers and
suppliers are becoming better at measuring performance, so that
these mistakes are more easily detected "perfect orders" are being
demanded, requiring a supply chain that is quick, precise, and
provides a top quality products everytime.

Despite the imposing challenges of today’s competitive
environment, some organizations are thriving. These firms have
embraced changes and have integrated quick response and
tlexibility into their day to day culture. They are managing by
paying attention to time. For example the reduction of delivery
times both in the marketplace and throughout the supply chain
has earned such firms as Hewlett-Packard, Northern Telecom,
Toyata, and Xerox a reputation as time-based companies. Entire
industries have changed to reflect time-based capabilities. A

number of "buzzwords" have emerged to describe time-based

capabilities: throughput reduction, delivery speed, fast cycle
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capability, quick response or resupply time, lead time reduction,
and time compression (Schemenner, 1988). Unlike many
management fads, however, time-based competition 1s a
phenomenon that is here to stay because of its direct linkage to
profits. The advantages achieved by time-based competitors,
enable them to grow taster, earn higher profits relative to other
firms in their industry, increase market share through early
introduction of new products and control overhead and inventory

costs, and move to positions of industry leadership (Handfield &

Pannesi, 1992).

Strategic Design of SCM

" The central component of the strategic planning is a goal or set
of goals. In supply chain management, betfore goals can
beestablished, it is necessary to know what the current
performance is and what possible atter improvement Or
reengineering. In Total Quality Management (TQM) this 1s
reterred to as benchmarking, measuring where the company (and
/ or competitor) is now and using that as a guidline as to where
the company wants to be in the tuture. However, a company must
measure its performance and set goals in terms of supply chain as
a whole, not only itself. A company may set goals for itselt tor
minimizing inventory, but it the inventory levels of its suppliers
are required to be excessively high just so the company can

achieve its own local goals without regard to the suppliers’ costs
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of high inventory will eventually be passed on the company as
higher delivery materials and parts costs. Anyway, it a company
achieves its own quality goals and 1gnores quality programs ot its
suppliers, then its quality will adversely attected. Thus the supply
chain must be designed to minimize inventory and achieve high
quality tor both suppliers and customers (Russell & Taylor 111,
2000).

This level of interdependnce and goal sharing makes the
selection of suppliers, also called sourcing, and the purchasing
process, also called procurement, important strategic decisions for
a company. Suppliers must be reliable in terms of quantity,
timeliness, and quality. An effective means for reducing
uncertainty 1s to strategically apply the principles of TQM, along
the supply chain. This means that suppliers use TQM to insure
quality products are delivered on time to customers distribution
centers employ TQOM to make sure that products are packaged,
handled and shipped on time with no damage and processing
errors; and shippers deliver products undamaged to the right
place on time. Another strategic aspect ot supply chain design is
communication and informationa tlow. It every entity along the
supply chain has access to information at them same time and at

the same place, 1t enables them all to coordinate so closely and

thus reduce uncertainty which 1n turn allows tem to reduce
inventory levels. The types and number of tacilities to construct or

acquire and where to locate them are strategic design issues, for
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transportation and distribution costs can be a signiticant part of
supply chaing management costs. Some companies, like for
example Wal-Mart that, have incorporated these various
characteristics into an etfective and successtul supply chain’s

strategy are providing quality products for their customers at a

lower price. The key to achieving these strategic goals has been a

feature of supply chain design known as "cross-docking”. In this
system, products are delivered to warehouses on a continual basis
where they are sorted, repackaged and distributed to stores
without sitting in inventory. Goods cross trom one loading dock to
another in forty eight hours or less.

Retailers don’t all use corss-docking because it 1s ditticult to
coordinate and manage. To make it work Wal-Mart has mvested
heavily in an integrated support system that provides continuous
contact between all of its suppliers, distribution centers, and every
point-otf-sale in every store via its own satellite communication
system. This information system sends out point-of-sale (bar code)
data directly to Wal-Mart’s 4000 suppliers. In addition, Wal-Mart
owns 2000 trucks to service its 19 distribution centers; this allows
the company to ship goods from warehouses to stores within 48
hours and restock store shelves with an average ot twice a week,
compared with the industry average of once every two weeks.

Cross-docking also requires close management cooperation at
all levels. Store managers are connected to each other and to

corporate headquarters via a video link that allows tor trequent
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information exchanges about products, pricing, sales, and
promotions (Stalk and et al, 1992). Figure 2 illustrates the
relationship between tacilities and tunctions along the Wal-Mart
supply chain.

If the cross docking strategy works so well for wal-mart,
shouldn’t all companies use the same strategy? Clearly, ditferent
retail chains use other distribution strategies. This include
strategies such as: '

- The traditional distribution strategy in which inventory is kept at
the warehouses.

- Direct shipping in which goods are distributed from the
suppliers directly to the retail stores (Simchi-Levi & et al, 2000).

There are a number of major issues concerning supply chain
management such as: .

1- The supply chain is a complex network of tacilities and
organizations with different, contlicting objectives. o
2- Matching supply and demand is a major challenge.

3- System variations over time are also an important
consideration.

4- Many supply chain problems are new and there 1s no clear

understanding of all ot the issues involved.
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Figure 2- The relationship between Facilities and functions along

the Wal-Mart Supply Chain (Wieland, 1992)

Information Systems & technologies throughout SCM
Information technology intfrastructures today may be quit
complex and comprehensive, supporting the tirms communication

networks, databases and operating systems. In tact "I'l
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Intrastructure capabilities underpin the competitive positioning of
business initiatives such as cycle time reduction, implementing
redesigned cross tunctional processes, utilizing cross-selling
opportunities and capturing the channel to the customer"
(Broadbent & Welll, 1997).

These 1nfrastructures also support the development,
management and maintenance of interorganizational supply
chains.

In a sense, the information technologies utilized in these
systems represent one ot the fundamental elements that link the
organization ot supply chain into a unified and coordinated
system. In the current competitive climate, little doubt remains
about the importance of information and intormation technology
to the ultimate seccess, and perhaps even the survival of any
supply chain management initiative.

Informationrequirements determination is indeed one of the
most critical 1ssues to be considered when developing
interorganizational information systems (IOISs) to support a
supply chain. In a study of 12 large 10ISs, it was found that no
organization had a tormal sttucture in place to manage the IO]Ss,
but all telt that such a mechanism should be in place to ensure the
balanced and widespread exchange of information (Levinson,
1994). It was suggested that a steering committee with
representatives from each organization be tormed to identity the

information to share across 1OIS. This group also needs to dictate
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standards and facilitate implementation ot IOIS. (Levinson, 1988).
The four fundamental mistakes made when determining

information requirements are:

1- Viewing systems as a tunctional instead of cross-tfunctional.

2- Interviewing managers individually instead ot jointly.

3- Not allowing for trial and error in the detailed design process.

4- Asking wrong questions during the interview (Wetherbe &
Vitalari, 1994). Several information technologies have gained
popularity recently due to their ability to tacilitate the flow ot
information across the supply chain. Many of them are under the
heading of "E-communication" such as Electronic Commerce
(E-commerce); E-commerce is the term used to describe the wide
range of tools and techniques utilized to conduct business In a
paperless environment. Electronic commerce, theretore, includes
electronic data interchance (EDI), e-mail, electronic tunds
transters, electronic publishing, image processing, electronic
bulletin boards, shared databases, and magnetic/optical data
capture (such as barcoding), the internet, and Web sites (1he IT
committees, 1997). E-commerce, has a signiticant eftect on how
organizations conduct business. With the rise of internet and the
ability to transfer information cheaply and ettectively over the
whole world, the E-commerce is becoming a major focus tor
organizations and represents a signiticant opportunity tor
integrated supply chain management eftorts (Keeling, 1996).
Recently, three big auto makers (Ford, G.M. and Chrysler) are



\T’Vﬂgt.qu-b\aju_qx.uﬁ!; \Y'¥F

jomning torces to create an electronic commercial comapny that
would connect the rival auto makers to their suppliers through a
single internet portal, and slash their $240 billion (U.S) annual
purchasing costs. At a news coterence the Big Three announced
that they are giving up on their separate e-commerce stragegies to
set up the world’s "largest” virtual marketplace. (Walton, Feb. 26,

2000)

Role of Benchmarking in SCM

In developing understanding of existing supply chains and their
assoclated processes, benchmarking analysis has been shown to be
an eftective means ot determining the supply chain’s pertormance
relative to those of other organizations. Cook (1995) defines
benchmarking as "the process of identitying, understanding, and
adopting outstanding practices trom within the same organization
or from other businesses to help improve pertormance". This
involves a process of comparing practices and procedures to those
ot the "best” to 1dentity ways in which an organizaion (or
orgamzations) can make improvements. Thus new standards and
goals can be set which, in turn, help better satisty the customer
requirements tor quality, cost, product and services. The steps
typically tound 1n the benchmarking process includes:
1- Identity and understand current processes
2- Form a benchmarking team

3- Determine what to benchmark



\ Y'Y Supply Chain Managemengt

L il . il il W ol i e - = il =S

4- Identity benchmarking partners
5- collect data
6- Analyze data and identity pertormance gaps
7- Take actions tor improvement
8- Review results.
Benchmarking provides a means ot tocussing the supply chain
management efforts on those areas most in need ot improvement.
Identitication of these high priority areas is also usetul prior to

undertaking nitiatives.

Logistics & SCM

Superior logistical pertormance is one ot the primary
opportunity areas where organizations participating in an
integrated SCM initiative can make significant improvements.
Logistical management is vital not only in manutacturing and
assembly industries which are goods-oriented, but also to retailing,
transport, and other distribution or service-oriented industries.
Due to intensive competition in global markets, logistical
management is considered as an important source of competitive
advantage. David Gertz, the author of Grow to BE Great:
Breaking the downsizing Cycle, says "supply chain and logistics are
critical components of any successtul growth strategy”
(Richardson & et al, 1996).

A study done by CLM found that "world-class firms are more

apt to exploit logistics as a core competency than their less
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advanced competitors". This logic can be extended to
interorganizational supply chains. The Clm study identified what
the "best of the best" logistics firms do to achieve world-class
status (Trunick & et al, 1995) The key tocus areas include:

1- Positioning concerning the selection of strategic and structural
approaches to guide logistic operations.

2- Integration internal achievement ot logistical operating
excellence and boundary-spanning development ot solid supply
chain relationships. '

3- Agility in terms of the firm’s competency with respect to
relevancy, accommodation, and tlexibility.

4- Measuring of internal and external pertormance.

Integrated SCM will only increase the importance ot logistical

activities. SCM provides supply chain members with the
opportunity to optimize logistical performance at the
interorganizational level. At the limit, this means integrated
management of the movement ot materials trom 1nitial raw
materials supplier across the chian to the ultimate end customer.
This represents a major departure trom current logistic practices
that are often characterized by independent ettorts with limited
coordination between organizations logistics protessionals will

continue to be challenged to manage the movement of products
across the supply chain in a timly and cost-ettective manner that
meets customers’ required service level. In order to meet this

challenge, a supply chain-wide logistics strategy is required, which
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will be the primary driver tor the specitic logistics strategy within
each of the supply chain member organizations. Distribution
networks, transportation modes, Carrier management, inventory
managemént, warehousing, order processing, and all other related
activities will still have to be addressed. The scope ot the logisitics
strategy is now the entire supply chain (not just each individual
unit in the chain). It will no longer be nescessary or desirable tor
each supply chain member organization to manage 1ts logistic

activities on an independent basis.

SCM & Cycle Time Reduction

Increasingly, organizations are realizing that day are competing
on the basis of time. Reducing the time require to provide the end
customer with product or services 18 one ot the major forces that
is leading organizations to participate in supply chain
management initiatives. Adopting an integrated supply chain
management approach provides the means to make significant
reduction in the cycle time required to move materials between
supply chain members and to the end customer. Time has also
been shown by several authors to be a higher effective area to
focus on the overall improvement efforts within an individual
organization. The interorganizational supply chain environment
(Nichols, 199)5).

Cycle time is defined as. the total elapsed time required to

complete a business process. By focusing on key processes, supply
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chain member organizations can make significant improvements
in Cycle time pertormance, improvements that can provide a
source of competitve advantage tor the supply chain. An
approach based on process improvement presented by
Harrington (1991) 1s tocused on the cycle time performance. It
consists of Six steps:

1- Establish a cycle time reduction team

2- Develop and understanding the given supply chain process and
current cycle time pertormance.

3- Identity opportunities tor cycle time reduction.

4- Develop and implement recommendations tor cycle time
reduction.

J- Measure process cycle time pertormance.

6- Conduct continuous improvement ettorts tor process cycle time
reduction ettorts.

In conducting a research with organizations that have
successtully completed the cycle time reduction ettorts in a variety
of supply chain management areas; several major successtul
elements have been identitied that include:

- Top management support

- A commitments to signiticant cycle time reduction goals

- Use of cross-functional team with team members that possess
thorough process knowledge.

- Application of TQM tools (e.g; process mapping, Pareto

analysis, fishbone diagram, ets).
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- Training in cycle time reduction approaches

- Establishing. monitoring. and reporting tormal cycle time -
performance measures

- Application of information systems and technology; and

- Collaboration with supply chain members (Nichole, & et al,
1995).

In the next section, we discuss a key element 1n establishing a
successtul supply chain reengineering ettort.
Customer Value Within SCM

In a short definition, the customer value 18 the way the
customer perceives the eintire company's offerings, including
products, services, and other intangibles. The customer
perception can be divided into several dimensions (Simchi-Levi,
2000). The list of dimensions starts with the essentials. which
include three items as tollows:

1- conformance to requirements
2- product selection and
3- price and brand.

Then goes on to more sophisticated types of teatures that may
not always be critical. However, the less critical features can be
mined for ideas to create a unique way to add value and
differentiation to a company’s oftering the last dimensions are:
4- value added services and
5- relationship and experiences (Hopp, 1990).

Supply chain management strategy attects customer value.
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Such considerations atfect every aspect of customer value and
must be part ot any strategy or plan, not an afterthought. It is
important to choose the appropriate supply chain strategy to
match customer value with the company’s market. Excellence in
supply chain management translates in many dimensions from
avatlability and selection to influenceing the price at which
product can be sold.

Customer access to information about the availability of
products and the status ot orders and deliveries is becoming an
essential capability. This also creates opportunities to learn about
customers and their preferences, and to create new modesof
interaction (King, 1998).

T'here 1s no customer value without a close relationship with
customers. ‘Today, this is possible only through direct interaction,
but also through information and communications technology. By
allowing customers to state their preferences and learning from
them, a true two-way interaction, a firm will develop the means of
achieveing greater customer value and therefore loyality. Dell
company has inadvertently been able to achieve this because of its
direct supply chain model. The company has taken full advantage

of close relationshipe with its customers.
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