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We reviewed the manuscripts focused on Supply Chain Management that had been published in
Production and Operations Management (POM) over roughly 15 years (1992 to 2006). The manu-

scripts covered dealt with topics including supply chain design, uncertainty and the bullwhip effect,
contracts and supply chain coordination, capacity and sourcing decisions, applications and practice, and
teaching supply chain management. In the process of this review, we highlight the significant contri-
bution of POM to the field of supply chain management, and illustrate how this body of work has served
to further the mission of the journal. We then highlight works from this group along with the discussion
of selected papers from other top journals in an effort to provide a reasonably complete overview of
important issues addressed in recent supply chain management research. Using our research survey and
conceptual overview of the area as a foundation, we offer comments which highlight opportunities and
suggest ideas on how to usefully expand the body of work in the supply chain management area.
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1. Introduction
The first 60 issues of Production and Operations Man-
agement (POM) included 49 manuscripts accepted by
the Supply Chain Management department. This con-
stitutes a relatively small portion of the 399 papers
printed in the pages of POM over this 15 year period.
However, only one of these papers dates prior to 1997,
while 18 appeared in the nine issues from Spring 2004
to Spring 2006. Consideration of the pages of other top
journals in our field reveals a similar pattern. This
strongly suggests that supply chain management
(SCM) has recently become the dominant theme in
operations management research. This paper begins
with a survey of many of the papers on supply chain
management published in POM, including those ac-
cepted by other departments. It is useful to organize
these papers by topic in Sections 2 to 6. These sections
focus on supply chain dynamics and the Bullwhip
Effect (BWE), supply chain capacity and sourcing de-

cisions, supply chain management (SCM) applications
and practices, supply chain planning and scheduling,
and approaches to teaching SCM.

Obviously, the review of such a small number of
papers cannot provide or even suggest a complete
overview of the literature on supply chain manage-
ment that has emerged over the past 15 years. We also
believe it to be unwise to attempt a complete overview
of this literature in this limited space. In fact, one can
argue that the collective reviews appearing in edited
supply chain management research books by deKok
and Graves (2003), Simchi-Levi, Wu, and Shen (2003),
and Tayur, Ganeshan, and Magazine (1998) still miss
some works in the area, even though they collectively
consider over 1,000 manuscripts. Therefore, we have
decided to use several papers from POM as spring-
boards into discussions of selected topics which have
attracted well deserved attention in other research
venues. Specifically, we will focus on supply chain
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coordination with contracts, coordination issues in-
volving internet channels, postponement, and the role
and value of operational hedging in managing supply
chains. To reiterate, by no means do we imply that this
is an exhaustive list. Rather, our intent is to highlight
a number of major areas that are arguably at the
forefront of supply chain research at the present time.
Further, we hope to go beyond an outline of the SCM
research landscape and to suggest open areas in the
field that seem ripe for significant contributions by the
POM community.

2. Supply Chain Dynamics and the
Bullwhip Effect

The “Bullwhip Effect” (BWE) refers to the phenome-
non that order variability increases as orders move
upstream along the supply chain. This phenomenon is
so well known that it is sometimes referred to as, “the
first law of supply chain dynamics.” This effect is well
documented by researchers both in theory and prac-
tice and has several important implications. The BWE
can lead to excess inventory as well as unused or
overused capacity. It dramatically increases the oper-
ating costs of the supply chain system and often leads
to serious supply and demand mismatches and dete-
rioration in customer service levels. A variety of
causes of the BWE have been identified in the litera-
ture. These factors have been effectively classified in
the seminal articles of Lee et al. (1997ab) into four
major categories: (a) Informational inefficiencies and
accentuating factors (e.g., propagation of distorted de-
mand information via erratic orders, long and/or vari-
able lead times, uncontrollable product production,
etc.); (b) Order batching effects (e.g., pervasive impact
of fixed costs and other economies of scale consider-
ations in batching orders, periodic reviews, and
“hockey-stick” phenomena in sales behavior etc.); (c)
Dynamic pricing and promotional campaigns (pro-
vide incentives for customers to wait and place large
orders, thus creating hard to predict “peaks” and “val-
leys”); and (d) System gaming behaviors (often in
environments where capacity and/or material con-
straints might lead to order rationing, thus leading to
order inflations/deflations as perception about system
constraints change over time).

Warburton (2004) captures the systemic nature of
the BWE by studying the fundamental differential
delay equations that describe the evolution of the re-
tailer’s inventory level in the supply chain, which
were originally described by Forrester (1961). In par-
ticular, he considers the impact of a single jump in
demand. This work finds analytical solutions for the
resulting equations. With these solutions in hand one
can explicitly quantify the BWE, consider various pol-
icies exactly without the use of simulation, and predict

the impact of specific changes to the chain’s structure
or practices.

Based on a case study of the machine tool industry,
Anderson, Fine, and Parker (2000) investigate the am-
plification of demand variability by presenting a sys-
tem dynamics simulation model. This work highlights
a phenomenon which they label the “investment ac-
celerator effect.” For machine tools, there is a fairly
stable demand for replacement units, but when dura-
ble goods producers invest in anticipation of even a
small surge in their demand, this often shows itself as
a huge increase in the orders placed with machine tool
manufacturers. For example, a plant may use 100 ma-
chine tools and replace 5% of them in a typical year. If
this firm anticipates a 5% increase in sales, it may plan
to buy 10 machine tools this period; 5 new and 5
replacements. Thus, a 5% surge in expected sales at
one level becomes a 50% surge for the supplier. This is
particularly problematic for machine tools because
this pattern is correlated across the entire customer
base. The authors recommend that forecasting policies
which tend to produce smoother orders be adopted by
downstream customers to reduce the variability seen
by the upstream suppliers.

Our experience suggests that the most intuitive re-
sponse to the BWE is some form of information shar-
ing to help coordinate the supply chain. Chatfield,
Kim, Harrison, and Hayya (2004) present a simulation
study to evaluate causes of the BWE. Their results
include the following insights: (1) without forecast
updating there is no BWE if simple ordering rules are
adhered to, (2) lead time variability is a significant
cause of the BWE, (3) information sharing is the most
direct way to reduce the BWE, and (4) making use of
information without sharing it is typically worse then
ignoring the information completely. This last point is
related to the first one. It is the updating following the
receipt of new information that leads to the amplifi-
cation of orders, and particularly so when customer
orders are the only data available to a buyer when
placing orders with his supplier. These results suggest
that policies which stimulate information sharing and
coordination are critical mitigants to the BWE.

3. Supply Chain Design, Capacity,
and Sourcing Decisions

Supply Chain design involves strategic decisions and
plans regarding where to locate facilities (for production,
storage, distribution, retail, etc.), how to allocate capaci-
ties or assign production tasks to the various facilities,
how to choose and develop supplier and distribution
channels, and how to organize the interfaces among the
various parties in the supply chain. Supply chain design
is not stationary and in order to be effective has to be
integrated with the processes of product (service) and
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manufacturing (delivery) system design. By studying
the supply chains of fast-clockspeed industries (such as
Internet service, personal computers, and multimedia
entertainment), Fine (2000) concludes that the ultimate
core competency of an organization is supply chain de-
sign, which is defined as “choosing what capabilities
along the value chain to invest in and develop internally
and which to allocate for development by suppliers.”
This work advocates the concept of “three-dimensional
concurrent engineering”, i.e., integrating supply chain
design, product development, and process develop-
ment. Product development includes architectural
choices (e.g., integrality vs. modularity decisions) and
detailed design choices, while process development in-
cludes unit process and manufacturing systems devel-
opment. Supply chain development encompasses deci-
sions on whether to make or buy a component, sourcing
and contracting decisions, and logistics and coordination
decisions.

When facing either demand or supply uncertainty,
it is often valuable to have multiple sources of inputs
or of finished items. Consequently questions regard-
ing the optimal number and types of sources are stud-
ied in a number of POM papers. For example,
Agrawal and Nahmias (1997) focuses on the optimal
number of suppliers when demand is known and the
yield from the supplier’s production system is nor-
mally distributed. Given their formulation, increasing
the number of suppliers reduces the variability of
delivered quantities but increases the cost of manag-
ing the supplier relationships. The objective is to max-
imize profits considering holding, shortage, and sup-
plier management costs. Sodhi (2005) considers a
tactical planning model that uses linear programming.
First a deterministic model is solved to generate a
production plan. Second a stochastic problem is
solved to devise an “ideal” replenishment plan in the
face of demand uncertainty. The gap between the
outputs of the two models can be used to reallocate
capacity among different products as a plan to deal
with the demand/inventory risks.

Agrawal, Smith, and Tsay (2002) develops a method-
ology for capacity planning and vendor management
when the retailer places orders with two vendors who
differ in lead times, costs, and production flexibility. The
model uses multiple demand scenarios and captures
several supplier attributes to populate an LP formulation
of the planning problem. The system is developed in
cooperation with a retail chain that ultimately used the
model as part of a decision support system.

Yan, Liu, and Hsu (2003) studies how an updated
demand forecast affects a manufacturer’s ordering de-
cisions when sourcing raw materials in a dual-sup-
plier system. Their model includes the ability to place
two raw material orders before the selling season: one
at a low cost from a slow supplier, and one at a high

cost from a fast supplier. The manufacturer puts effort
into updating his demand forecast and demand fore-
cast accuracy increases with time. Consequently, the
buyer faces a tradeoff between the increased cost of
fast delivery and the value of the information gained
between the ordering points. A two-stage stochastic
programming model is established and the manufac-
turer’s expected cost function is proved to be convex
under the assumption that the optimal order level is a
linear function with respect to the mean of the de-
mand forecast.

Increasing the flexibility of production capacity can
provide an effective response to uncertain demand
and reduce the cost induced by that uncertainty.
Fisher, Hammond, Obermeyer, and Raman (1997) de-
velop the idea of “accurate response” as a way to
manage demand uncertainty. One critical notion here
is to increase effective response capability by dividing
production capacity into two distinct parts: specula-
tive production capacity used before the observation
of demand, and reactive production capacity, used
after an early demand indicator. Other approaches
include increasing total capacity, reducing lead times,
throughput times, and/or transportation times, gath-
ering market data earlier, improving market intelli-
gence, and reducing minimum lot sizes. The authors
then use data from a fashion/sporting goods producer
to discuss the feasibility and relative impacts of these
mechanisms on supply chain responsiveness.

Hazra, Mahadevan, and Seshadri (2004) model an
electronic market where a buyer conducts an online
reverse auction to select suppliers to meet his capacity
requirements. The reverse auction mechanism de-
scribed in the paper works as follows: the buyer se-
lects a subset of suppliers from the enlisted pool and
then equally allocates his capacity requirements
among the selected suppliers at the uniform price of
the lowest bid among the unselected suppliers. The
contracts awarded through this electronic market are
long term. The suppliers can also sell their capacity in
a traditional open market with a fixed historical price,
but incur a selling expense (e.g., searching cost, ad-
ministrative cost, and negotiating cost, etc.) and face
the risk of unsold capacity. The authors derive the
suppliers’ bidding price as a function of their available
capacity and show that suppliers with larger capaci-
ties would quote a lower price in the electronic mar-
ket. Based on the derived supplier’s capacity-price
curve, the authors model a scenario where the buyer
announces the number of suppliers to be selected for
award of a contract that minimizes the cost for meet-
ing his capacity requirements.

As firms become increasingly global, they are ex-
posed more and more to the policies of foreign gov-
ernments. Many governments (or regional trade
agreements, like NAFTA) have set local content rules
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for companies that wish to operate in their country (or
within the region protected by the trade agreement).
Local content rules require manufacturers to purchase
a certain amount of components from suppliers lo-
cated in that country (or the protected region). Mun-
son and Rosenblatt (1997) formulates and solves a
mathematical programming model to select suppliers
while satisfying local content provisions. In their nu-
merical studies, Munson and Rosenblatt consider a
single plant producing several components under lo-
cal content constraints. As the required local content
percentage goes up, the plant increasingly prefers
sourcing from local suppliers and the chances become
much greater that we shall see high values of the local
content percentage. However, if the government sets
the local content percentage too high, it may cause
companies to shift production to other countries. Such
policies eventually become detrimental to local sup-
pliers rather than helpful as they lead to reduced
production and investment in the country.

The issue of designing a global facility network is
examined in Kouvelis and Munson (2004). The au-
thors develop a structural equations model, using the
global sensitivity approach of Wagner (1995), based on
a mixed integer program that captures the facilities
network design complexities and tradeoffs. The pre-
sented work can be used both as a conceptual frame-
work and as a decision support tool for global supply
chain design. Other work emphasizes the robustness
of global supply chain designs in the presence of
significant uncertainty. The designed supply chain is
robust in the sense that it hedges the firm’s perfor-
mance against the worst contingencies in terms of
uncertain factors (demand, exchange rates, commod-
ity prices, etc.) over a planning horizon. The work of
Gutierrez and Kouvelis (1995) formally introduces
many of these concepts and presents effective algo-
rithmic procedures for the solution of the related
mixed integer programs. The wide applicability of the
approach is further illustrated in the work of Lowe et
al. (2002) and illustrated in the popular case, Appli-
chem (Flaherty 1996). This work addresses supply
chain design in the face of exchange rate uncertainty
and makes the material easier to transfer into MBA
and Executive classrooms.

4. Supply Chain Management
Practice: Vendor Managed
Inventory and Reengineering
Programs

The literature review by Cohen and Mallik (1997)
points out that the theoretical studies in supply chain
management often suggest policies that are impracti-
cal and hard to implement. This work argues that due
to the gap between theory and practice, there is a need

for research which reflects the complexity of real sup-
ply chains and highlights important practices and ap-
plications. Several papers published in POM do rise to
this challenge.

Campbell Soup’s continuous replenishment pro-
gram (CRP) is a notable innovation to improve the
efficiency of inventory management throughout the
supply chain. It is a successful Vendor Managed In-
ventory (VMI) program for “functional products.” Use
of the term “functional products” stems from the orig-
inal reference of Fisher (1997). Cachon and Fisher
(1997) describes Campbell Soup’s program. This sys-
tem involves a combination of ‘Every Day Low Pric-
ing’ (EDLP), daily transmissions of store inventory
levels and sales for each SKU, and decisions by Camp-
bell’s concerning shipments to the retailer’s distribu-
tion center. The authors also use data from this system
to develop improved inventory management rules to
implement continuous replenishment. They show that
implementation of these rules would greatly increase
the impact of the CRR approach.

Kreipl and Pinedo (2004) discuss how to integrate
medium term production planning models and short
term scheduling models in the design and implemen-
tation of decision support systems which help manage
supply chains. Production planning models described
in this paper optimize several consecutive stages in a
collaborative supply chain. Particularly, the produc-
tion planning model is designed to allocate produc-
tion of different products to the various facilities in
each time period in order to minimize the systematic
production costs, holding costs and transportation
costs under the given capacity (production and trans-
portation) constraints. The output of the planning
models is an input to the detailed scheduling process,
which has considerably narrower scope in terms of
time and space and aims at minimizing the total setup
time on the machines at the bottleneck as well as the
total weighted tardiness. Their ideas are operational-
ized through a real application in Carlsberg A/S, a
Denmark-based beer brewer with global distribution.

The pages of POM have included several survey
studies, which address the application and practice of
supply chain management in industry. Through a sur-
vey of 30 ongoing partnerships, Kopczak (1997) inves-
tigates the interaction between the formation of logis-
tics partnerships and supply chain restructuring in the
u.s. computer industry. Logistics partnership is de-
fined as a business relationship involving the out-
sourcing of a set of logistics activities, which involve
more than one logistics function and are of a long-tern
nature. Restructuring is defined as involving signifi-
cant changes in the structure of the outsourced part of
the supply chain via the partnership. These changes
may include a change in the warehouse structure
(number of tiers, number of warehouse, etc.), reassign-
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ment of tasks between tiers, redistribution of inven-
tory between tiers (centralized vs. distributed stock-
ing), a structural change in the transportation
network, designating new consolidation points, and
reassignment of roles and responsibilities among sup-
ply chain entities. The investigation found that both
restructuring and non-restructuring organizations
were common in the computer industry and that both
types of organizations use outsourcing, but for differ-
ent reasons. Restructurers are driven by the desire to
restructure the supply chain while the non-restructur-
ers are driven by a desire to focus on the firm’s core
business. The survey results support the hypothesis
that relationships which involve efforts to restructure
the supply chain are likely to provide greater benefits.

Clark and Hammond (1997) discusses the relation-
ship between business process reengineering and
channel performance for firms implementing elec-
tronic data interfaces (EDI) in the U.S. grocery indus-
try. They combine data on inventory turns, stockouts,
and sales with variables indicating the use of EDI,
EDLP, and CRP to isolate the effects of each practice.
They find that EDLP alone provides statistically sig-
nificant benefits, while EDI alone does not. Their work
suggests that the process reengineering required to
implement CRP is the largest driver of value, while
EDI is a common enabler of the process improvement.

The emergence of the internet has had a significant
impact on how firms interact with each other and their
customers. Johnson and Whang (2002) provides a de-
tailed review of the existing literature on the impact of
e-business on supply chain management. The authors
categorize the various forms of e-business applications
into e-commerce, e-procurement and e-collaboration and
examine research in the three forms of e-business.
Basically, e-commerce uses the internet to facilitate
supply chain partners’ interaction with customers,
while e-procurement provides e-enabled firms effi-
cient material procurement. E-collaboration is defined
as business-to-business interactions facilitated by the
internet, which go beyond transactions and may in-
clude information sharing and integration, decision
sharing, process sharing, and resource sharing.

Klassen and Vachon (2003) take an interesting per-
spective on supply chains. In particular, the authors
investigate how the supply chain management activ-
ities (specifically, the collaborative activities and up-
stream evaluative activities) affect the plant-level en-
vironmental investment through a survey conducted
among plant managers from selected manufacturing
sites in Canada. This work finds that the collaborative
activities such as site visits, exchange of personnel,
and technical assistance, etc., significantly impact en-
vironmental investment while the evaluative activities
including assessing supplier performance, relying on
supplier certification to reduce the need for inspection,

recognizing supplier achievements, and offering feed-
back has limited influence on the environmental in-
vestment.

5. Supply Chain Planning and
Scheduling

In a supply chain, entities such as suppliers, manufac-
turers, distributors, and retailers, can belong to a sin-
gle organization or independent organizations. How-
ever, the distinction between centralized and de-
centralized systems is more properly related to the
incentive structures within the chain. At the most
basic level, in a centralized supply chain, there is a
central planner who makes decisions for the entire
system, while each entity in a decentralized system
functions as an autonomous unit. Decentralized con-
trol policies can be easily implemented and analyzed
at the local level (function, department, firm, etc.),
however coordinated planning of the individual enti-
ties in a way that optimizes the value of the overall
supply chain (system) is a difficult undertaking. Re-
search tools that are used for planning such systems
include network flow models and Mixed Integer Pro-
gramming (MIP) models.

Chen, Zhao, and Ball (2002) present an MIP model
which allows a decision maker to specify suppliers of
inputs and production resources on a job by job basis
in a make to order environment. Their model also
accommodates order rejection if the supply chain can-
not meet order requirements. The model simulates
settings in which firms accept orders, make tentative
promises, then make final schedules by planning
batches of orders on an hourly, daily, or weekly basis.
The authors point out that such policies are quite
common in firms that gather orders via the internet.
They also experiment with the approach using indus-
try data to answer questions about how often the
orders should be scheduled as a batch.

Souza, Zhao, Chen, and Ball (2004) develop a model
using data on Toshiba’s global notebook supply chain.
This paper uses an MIP model to investigate whether
a global manufacturer wants to pass temporary com-
ponent price discounts offered by an upstream sup-
plier on to the final customers. The analysis accounts
for the fact that this component is included in multiple
products made in various locations and delivered
through a range of channels. The resulting model
includes as many as a million variables because it is
necessary to account for each path that a part may take
through the system. The resulting model leads to in-
teresting conclusions on the extent to which it is opti-
mal to pass raw material discounts on to consumers.
For example, short-term raw material discounts may
require longer term end-item discounts in order to
increase total supply chain profits. Additionally, the
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merits of passing on the discount are intimately re-
lated to the elasticity of the demand curve as well as
the correlations of demand across multiple items.

Even when multiple parts of a supply chain are
within the same organization, it is still attractive to
operate the system in a decentralized way due to the
ease of implementing site-specific control policies. It is
also easier to evaluate an independent site rather than
an integrated system. These factors drive much re-
search in the field. Zhang (1997) studies a decentral-
ized assemble-to-order system with multiple compo-
nents and multiple products facing correlated
demands. Inventories are kept at the component level
and are used to support service level targets for final
products. Each component has a deterministic replen-
ishment lead time, and the assembly time for the final
products is assumed to be negligible. An independent
order-up-to policy is employed for each component
and a product-type-based priority rule is used to al-
locate the components to final products. Given fill rate
targets for final products the author uses an optimiza-
tion model to find the optimal order-up-to levels for
components.

Andersson, Axsäter, and Marklund (1998) apply a
decomposition approach to coordinate a system with
one central warehouse and an arbitrary number of re-
tailers. Two main techniques are employed to enable the
decentralized near-optimal order quantity decisions for
the system. One is cost approximation for each retailer
via replacing the random ordering lead time from the
warehouse by its expected value. The other is to modify
the warehouse’s cost structure to include stockout pen-
alty costs for late deliveries to the retailers. An iterative
approach is used starting with a set of expected lead
times for retailers. It is shown that in the case of normally
distributed lead time demand the existence of a Nash
Equilibrium for the decomposed problem is guaranteed.
The proposed policy is shown to be quite close to opti-
mal in several useful cases and has the advantage of
being easy to implement.

Urban (2000) analyzes the multi-period inventory or-
dering policy of a retailer who is offered a “periodic,
stationary commitment ”contract, in which the buyer
commits to purchase a certain quantity every period but
will incur a cost each time a change in the order quantity
is made. This type of commitment contract aims to re-
duce the variability faced by a supplier with low volume
flexibility, by making it costly for the buyer to pass along
the variability of market demand. A solution approach
for the stochastic demand model is presented and sev-
eral specific demand distributions are considered. For
the case of deterministic demand, two alternative mod-
els are employed: one is a mixed-integer linear program
and the other is a network model.

6. Teaching Supply Chain
Management

As the demand for supply chain expertise exploded in
industry, many teaching tools have been developed by
business and engineering school faculty. Undoubt-
edly, the “Beer Game” has gained the most popularity
among the simulation games used as teaching tools in
undergraduate as well as graduate programs. The
setup of the game involves students playing four roles
within a single supply chain; Retailer, Wholesaler,
Distributor, and Factory. Customers’ demand for
“Beer” arrives at the retailer. Material flows from up-
stream to downstream is often represented by some
physical proxy such as chips or cards. Information
flows upstream through the placement of orders. In
each period, each player in the chain decides how
much to order from their respective supplier and the
factory must decide how much to produce. Order
processing, transportation, and production lead times
are built into the game. Each member experiences a
holding or backlog cost in each period and the objec-
tive of the team is to minimize the sum of these costs
without any communication between levels of the
chain other then orders moving upstream and mate-
rial moving downstream.

While many instructors have students play the
game using some physical tokens to symbolize mate-
rial flows, computerized versions of the game facili-
tate a wide array of variants. Chen and Samroengraja
(2000) present a variant known as of the stationary
beer game. This version of the game models the ma-
terial and information flows in a production-distribu-
tion channel serving a stationary market where the
customer demands in different periods are indepen-
dent and identically distributed, and each player is
aware of the distribution. This modification addresses
students’ most common criticism of the game (that, in
reality, we must have some a’priori sense of demand
even if we do not know it exactly) and retains the
game’s major teaching points. Playing the game using
PC’s or the web allows the instructor to deliver the
game’s lessons without sacrificing much class time.

A computer program was also developed for the
purpose of playing the stationary beer game. Jacobs
(2000) describes a internet version of the beer game, in
which students work at personal computers in a class-
room using a web browser to play the game while the
instructor keeps tract of the game using software re-
siding on the web server. The instructor determines
the pace of the game and manually triggers the update
of the system. Besides the obvious advantage of sav-
ing time, the internet version of the beer game can
easily incorporate some of the major causes that lead
to the bullwhip effect. For example, by inputting al-
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ternative demand files, the game can simulate the
buying pattern influenced by price fluctuation.

Johnson and Pyke (2000) argues that teaching sup-
ply chain management is much more than repacking
topics taught in “Operations management” or “logis-
tics” courses since “integration” is the essential theme
of supply chain management. While the planning and
management of procurement, conversion and logistics
functions are indispensable components, supply chain
management emphasizes the importance of integra-
tion, which comprises the functional integration
within the company (e.g., the integration of opera-
tions, logistics, marketing, and finance) as well as the
coordination and collaboration with channel partners
across company boundaries.

By examining the curricula used by many top engi-
neering and graduate business schools for courses in
supply chain management, Johnson and Pyke (2000)
present a framework consisting of 12 components (ar-
eas) of a typical supply chain management course.
Besides a description on how to teach each compo-
nent, the authors provide extensive lists of cases and
business news stories and categorize using the frame-
work they propose. Several abbreviated class syllabi
are also listed. Vollmann et al. (2000) present ap-
proaches for teaching supply chain management spe-
cifically to business executives. They argue that the
chain focus should start with the customer and work
backwards, instead of starting with the supplier and
working forward. Therefore, they propose the term
“demand chain management” to replace “supply
chain management” in order to reflect their point of
view. The authors believe that the following four man-
agerial concerns are particularly important to execu-
tives: flawless execution, a move from supply to de-
mand chain management, outsourcing and supply
base development and, implementing demand chain
partnerships. For each concern, the authors provide
one or two cases that are appropriate for illustrating
the underlying ideas and concepts. Kopczak and Fran-
soo (2000) share their supply chain management
teaching experience through a Master’s level offering
called Global Project Coordination Course (GPC) in
which project teams composed of three students from
each of two overseas universities execute company-
sponsored projects dealing with global supply chain
management issues. A detailed course schedule and
discussion of the logistics involved are reported. A
project focused on the reverse logistics at Quantum is
used to illustrate the scope and nature of the projects
in the course. The authors conclude that, in conjunc-
tion with lecture and case-based approaches, the GPC
course successfully trained students’ project manage-
ment and consulting skills. The course also enhanced
the students’ knowledge and understanding of supply
chain management and information system theory.

Finally, the course helped enable the students to apply
the theory in a real setting and to work effectively in a
global, cross-cultural project team.

Mehring (2000) describes another supply chain simu-
lation game: the Siemens Brief Case Game (BCG), used
extensively within Siemens. Compared with the beer
game, the BCG has more details and complexity, which
enables the instructors to develop learning exercises that
focus on a wider range of supply chain management
issues. The BCG supply chain consists of 9 activities:
receiving a customer order, sales order processing, plant
order processing, plant procurement, subassembly, final
assembly, managing plant traffic and warehousing,
managing sales traffic and warehousing, and dealing
with a supplier. The paper describes two typical exer-
cises. One targets the undergraduate audience and aims
to provide a concrete example of typical activities in a
supply chain and their interactions. The other is tailored
for a graduate level audience and leads students to dis-
cover what creates a need for coordination, what activi-
ties require coordination, and what types of methods are
more likely to be effective.

Anderson and Morrice (2000) propose a simulation
game designed to teach service-oriented supply chain
management principles. The authors argue that the Beer
Game is not an accurate reflection of many service set-
tings because service providers typically cannot hold
inventory and can only manage backlogs through capac-
ity adjustments. This game simulates the processing of a
mortgage application. Each application passes through 4
stages: initial processing, credit checking, surveying the
property that the applicant wants to purchase, and title
checking. During each period, each player sees the back-
log of jobs at his position. He then makes decisions to
hire or fire in an effort to manage this backlog. Lags are
built into the game to simulate the time it takes to find
new workers and train them, or the notice that is given
to workers being released. The objective of the team of 4
positions is to minimize the total costs of capacity ad-
justments and service delays. The behavior of the system
can become quite complex due to the lags between ca-
pacity adjustment decisions and their realization at each
position. Campbell, Goentzel, and Savelsbergh (2000)
shares their experiences with use of supply chain man-
agement software in teaching, and presents many useful
ideas on how to integrate popular software into the
classroom.

7. Supply Chain Coordination:
Information Sharing, Incentives,
and Contracts

Actions or approaches which lead supply chain part-
ners to act in ways that are best for the chain as a
whole are known as supply chain coordination. One of
the most obvious means to achieve this coordination is
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the use of contracts, whose terms lead to the desired
actions. Such a mechanism is valuable when these
actions are not in the best interest of the individual
members of the chain unless some type of transfer
payment is built into the scenario. Several works in
POM have attempted to show the effectiveness of
various supply chain coordination mechanisms and
contracts. This is particularly important in a competi-
tive environment in which entire supply chains are
competing for customers.

POM included one of the earliest contributions on
incentive alignment in decentralized supply chains.
Ernst and Cohen (1992) introduces a stochastic model
of a decentralized distribution system consisting of a
dealer (who controls the stock policy) and a manufac-
turer (who is responsible for the delivery of the prod-
uct through regular or expedite shipment modes).
They derive optimal inventory control policies under
three different scenarios: the dealer is dominant, the
manufacturer is dominant, and the system is under
centralized control. It is shown that the expected profit
for a dominant decision maker is higher under decen-
tralized control than the expected profit he can get in
the centralized system.

Extensive reviews of the more recent literature on
supply chain coordination are available in Whang
(1995), Cachon (1998), Lariviere (1998), Tsay, Nah-
mias, and Agrawal (1998) and Cachon (2003). Supply
chain coordination with internal markets is discussed
in Porteus and Whang (1991) and Kouvelis and
Lariviere (2000). For illustrative purposes, let us con-
sider a simple form of the most commonly treated
class of problems in the supply chain coordination
area. Consider a simple chain with one supplier and
one retailer. There is one selling season with uncertain
demand, and a single opportunity for the retailer to
order before the selling season begins. If the contract
consists only of a wholesale cost per unit, it is easy to
show that the retailer does not order enough to max-
imize the supply chain’s total profit because he ig-
nores the impact of his action on the supplier’s profit.
Hence, coordination requires that the retailer be given
an incentive to increase his order. This incentive can
follow from a wide variety of contract types and
terms. For example, the supplier can offer the buyer a
wholesale price plus some adjustment that depends
on realized demand, such as a promise to buy back
leftover inventory. In effect, this presents the retailer
with a salvage value which increases his optimal order
quantity. See Pasternack (1985) for a detailed analysis
of buyback contracts.

Another commonly used approach involves a quan-
tity flexibility contract. Under quantity flexibility con-
tracts, the retailer is allowed to change the quantity
ordered from the supplier after observing early de-
mand or a demand signal. These contracts are similar

to buy-back contracts in that the supplier shares some
of the risks of having excess inventory with the re-
tailer. Quantity flexibility contracts may induce the
retailer to purchase larger quantities, thereby increas-
ing total supply chain profits. See Tsay (1999) for a
detailed study of supply chain coordination with this
type of contract. Another common approach exists
when the supplier charges some amount per unit pur-
chased and the retailer gives the supplier a percentage
of his revenue. This effectively splits both the benefits
of coordination and the risks related to market uncer-
tainty. Cachon and Lariviere (2005) provide an analy-
sis of these contracts in a general setting. A related
approach is known as the sales-rebate contract. Under
this approach the supplier charges an amount per unit
purchased, but then gives the retailer a rebate per unit
sold above a threshold level.

A more complex setting exists when retail prices are
not taken as given. If demand is a function of retail
prices, then the contract types just discussed may not
coordinate the chain, especially if salvage values or
goodwill penalties are present. For these settings a
price-discount contract is often used. It is essentially a
buyback contract with parameters that are set only
after the retailer chooses his price.

The general topic of supply chain coordination was
the focus of a special issue of POM in 2004. As part of
this issue, Boyaci and Gallego (2004) present a game-
theoretic approach to modeling competition between
2 supply chains consisting of one wholesaler and one
retailer. In the depicted scenario, market share is
based strictly on customer service levels. The resulting
model shows that supply chain coordination is an
equilibrium strategy for both firms, but not necessarily
one that increases supply chain profits. This is true
because, in some instances where service is the only
order winner, the consumers extract all of the benefits
resulting from coordination. This suggests that coor-
dination may be paramount to survival even though
industry profits may not rise as a result of the coordi-
nating activity.

Gerchak and Wang (2004) study two distinct con-
tract schemes involving an assembler and its suppliers
in a decentralized assembly system with uncertain
demand. One scheme combines vendor-managed in-
ventory (VMI) with revenue sharing. The other
scheme is a simpler wholesale-price driven contract.
In the VMI system the downstream assembler offers
shares to the suppliers who then select the compo-
nents production quantities. It is shown that with the
assembler as the leader, the revenue shares are chosen
such that all suppliers produce the same quantity and
this amount is independent of the other supplier’s
production cost. To achieve channel coordination, the
authors also propose a revenue-plus-surplus-subsidy
scheme where, in addition to a share of revenue, a
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supplier is partially paid by the assembler for his
unsold delivered components. In the more conven-
tional wholesale price contract, the suppliers first si-
multaneously choose their individual component
wholesale prices, then the assembler chooses the order
quantity from each suppliers. It is shown that the
production quantity and the system profit are decreas-
ing in the number of suppliers. Similarly as in the
single-supplier-single-buyer system, by adding a buy-
back policy to the wholesale price contract, the multi-
supplier, decentralized assembly system can be coor-
dinated. The authors also provide one example to
show that the VMI with revenue sharing system dom-
inates the wholesale-price-based system in terms of
the channel profit.

An asymmetric incentive structure can follow from
the way in which the damage resulting from a lost sale
is split among the channel partners. Kraiselburd,
Narayanan, and Raman (2004) consider such a case via
analysis of a scenario in which the retailer carries
substitutable products from different manufacturers
and customers make substitution decisions. In this
case, an individual wholesaler feels the impact of lost
sales even though no impact is felt by the retailer. The
authors propose VMI as a solution to such a misalign-
ment of incentives problem, but the performance of
this approach depends on the manufacturer’s effort
which is ‘non-contractible’ meaning contracts regard-
ing this level of effort are not fully enforceable because
the retailer lacks perfect information. This leads to
scenarios in which VMI can actually increase channel
inefficiency when there is a high likelihood of substi-
tution and the manufacturer’s effort has little impact
on product demand.

The coordination of supply chains with risk-averse
agents is studied by Gan, Sethi, and Yan (2004). Based
on the concepts used in group decision theory, this
work defines a coordinating contract as one that leads
to a Pareto-optimal solution acceptable to each agent
in the supply chain. The decisions faced by the group
include external choices and the internal split of the
payoff among the group members. In supply chains
with risk-averse agents, each Pareto-optimal solution
is characterized by a pair: the optimal channel’s exter-
nal action and the corresponding Pareto-optimal shar-
ing rule. A coordinating contract is then defined as
one with a specific set of parameters that achieves the
selected Pareto-optimal solution. The authors demon-
strate how to find the set of Pareto-optimal solutions
and how to design a contract to achieve the solutions
for three specific cases: (1) the supplier is risk neutral
and the retailer maximizes his expected profit subject
to a downside risk; (2) the supplier and the retailer
each maximizes his own mean-variance tradeoff; (3)
the suppler and the retailer each maximizes his own
expected utility. For general concave utility functions,

it is not always possible to get the Pareto-sharing rule
in closed form. Therefore, the authors consider the
special case of exponential utility functions, for which
the Pareto-optimal sharing rule and the optimal exter-
nal action are derived and explicit coordinating con-
tracts (revenue sharing contract and buy-back con-
tract) are designed.

Poundarikapuram and Veeramani (2004) present a
distributed decision-making framework for the play-
ers in a supply chain or a private e-marketplace in
which players have limited information about each
other but they do collaborative planning. The players
have a global goal that is dependent on some common
variables and their unique local private objectives that
are dependent on local variables. Based on the Integer
L-shaped method, the authors propose an iterative
procedure to address the collaborative decision mak-
ing problem in the decentralized system. In this ap-
proach a master problem (modeled as a mixed-integer
program) is solved to propose global solutions and
each player solves his local problems (modeled as
Linear programs) to construct cuts on the feasible
space of the master problem. This model enables the
distributed decision-making process to achieve near-
optimal global performance if the players are willing
to disclose limited information.

Zhang (2002) considers a single manufacturer and
two competing retailers. The retailers may compete by
selecting either prices or output quantities. They also
must decide whether to share signals regarding de-
mand prior to receiving the signal. The major results
are that the manufacturer is always better off with
more information and that each retailer is damaged if
he shares information, while his competitor does not.
Consequently, the unique equilibrium is to avoid in-
formation sharing in the supply chain unless some
mechanism exists to induce sharing such as a side
payment or a guarantee that your rival will share
truthful information along with you.

A quantity discount can serve as an inventory coor-
dination mechanism between buyers and suppliers.
Shin and Benton (2004) study the effectiveness of
quantity discounts under different conditions. They
show that the link between quantity discounts and the
performance of the chain is influenced by several
other factors including the variability of demand, the
relative inventory cost structures, and the buyer’s eco-
nomic reorder intervals.

In the context of high-tech industries, Erkoc and Wu
(2005) study capacity reservation contracts between a
manufacturer, who faces convex capacity expansion
cost, and her OEM customer. They share the stochastic
demand information but the OEM places orders when
the demand is realized. In the absence of a capacity
reservation, the manufacturer bears all demand risk.
To mitigate the manufacturer’s capacity expansion
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risk and to encourage the manufacturer to expand
capacity aggressively, the OEM may engage in a ca-
pacity reservation contract, in which, the buyer re-
serves capacities upfront by paying a deductible fee.
However, such a contract is not always desirable for
both parties. There is a threshold for the reservation
fee that the buyer will accept, and such a reservation is
only beneficial for the supplier when the product mar-
gin is sufficiently high. Consequently, the fully de-
ductible reservation fee contract rarely coordinates the
chain. The authors propose two coordination mecha-
nisms: a partially deductible reservation fee contract,
and a cost-sharing contract. Supply chain coordination
is also discussed for cases in which the manufacturer
under-expands capacity, and cases where demand in-
formation can be partially updated.

8. Multi-Channel Coordination
Challenges: Coordinating Offline
and Online Procurement and
Distribution

The emergence and development of the internet, and
its role in information management, marketing, and
supply chain coordination has opened the door to a
host of research and business opportunities. The in-
ternet offers manufacturers and retailers new avenues
to conduct their business and most, if not all estab-
lished firms are at least considering expanding on
their historic business practices and relationships to
include some internet enabled component. In this sec-
tion, we will focus on the unique issues that arise
when one needs to coordinate the activities of an
online and offline approach to procurement, sales, and
delivery. We will also highlight a few research efforts
in these areas as examples of the styles of analysis
used so far and types of questions present which have
not been fully addressed.

In our exposition, we follow the classification
scheme of the review paper by Cattani, Gilland, and
Swaminathan (2003). Focusing mainly on the manu-
facturer, they identify three areas of research focus;
procurement, pricing, and distribution and fulfill-
ment. Specifically, firms find themselves evaluating
options to use the internet in procurement to either
enhance or replace traditional practices. POM pub-
lished one of the earliest works on the topic by Peleg,
Lee, and Hausman (2002). This work develops a two-
period model with uncertain demand in which the
decision maker has options to use long-term contracts,
simple auctions, or some combination of the two. The
attraction of the long term contract is that the supplier
is willing to promise reduced prices in the second
period of a two-period game, if the buyer commits at
the start of period 1 to some minimum order quantity
in period two. This is rationalized as a learning effect

in that the promised price in the second period is
p(1 � �), where p is the first period price, and � is
essentially a discount rate which reflects supplier
learning. The attraction of using auctions is the oppor-
tunity to get lower prices. However, the manufacturer
does not know a’priori what price will be realized in
the auction. The model assumes that he does have
some prior distribution describing the realized auction
price. The buyer can also apply a combined strategy in
which he has a contract to cover most of his expected
needs but has the option to use the auction to cover
any shortfall or buy additional units from the supplier
at the agreed upon price.

Peleg et al. (2004) shows that there exists a value of
� beyond which it is optimal for the buyer to prefer a
strategic long term partnership as opposed to utilizing
an auction in the second period. They also show that
the combined strategy of using a contract and an
auction in the second period to meet higher than ex-
pected demand may be either superior or inferior to a
pure auction strategy, depending upon the distribu-
tion of prices obtained from the auction. This model
also allows the authors to consider the impact of the
number of players in the auction in that more players
should result in lower prices, but including additional
players involves some coordination cost. They con-
clude that the optimal number of suppliers depends
on the variance of demand in the first period, and it
increases with the mean demand level in the second
period.

The growing literature on supply contracts which
integrates markets in various contexts (storable vs.
non-storable goods, various types of long term supply
contracts, negotiation etc.) is surveyed in Kleindorfer
and Wu (2003). Among the seminal works in this area
is Lee and Whang (2002). This paper studies how
internet based surplus (or secondary) markets serve as
mechanisms through which inventory can be pooled
and balanced among participants in reaction to de-
mand information. The market price in their two-
period model is determined as the equilibrium price
that clears the market under the assumption of a large
number of market participants. They show that an
open secondary market increases the allocation effi-
ciency though it has an unclear effect on the monop-
olistic supplier’s sales. Recent work of Milner and
Kouvelis (2006) elucidates some aspects of how spec-
ulative online exchanges with a small number of par-
ticipants might behave and the impact they have on
the use of long term contracts for supply. The authors
show that participating buyers accrue network bene-
fits as the number of participating firms increases
through the inventory pooling effects, resulting in re-
duced cost for them. However, a strategically acting
supplier will counteract such benefits by restricting
availability of goods to the spot market, sacrificing
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short term spot market revenue for long term contract
volume.

The work of Granot and Sosic (2005) considers the
benefits of joining a consortia of industry players,
using a model with three firms. In this work, each firm
may form alliances with none, one, or two other firms.
A variety of issues are involved which increase the
complexity of the decision. This work focuses largely
on the substitutability of the products of the firms
considering the formation of an alliance. If the prod-
ucts are not substitutes, then the optimal strategy is to
join and the authors argue that this outcome is rela-
tively easy to sustain. On the other hand, if two firms
have substitute products then the third firm is likely to
value the alliance differently then either of them and
some 2 firm alliances in which a seller of a substitut-
able product connects with the party not making such
a product may be more stable. In settings in which all
three players have substitutable products, a three firm
alliance may be stable, but it is not likely. This follows
from the fact that the benefit of such an alliance is very
unlikely to be uniformly distributed across the three
firms. The problem is also complicated by the fact that
firm A may wish to form an alliance with firm B
simply to keep firm C from forming such a 2-firm
alliance. The authors point out that their work sug-
gests much future research that considers different
demand functions and information states for the play-
ers involved.

The consideration of a manufacturer exploring or
being presented with a new “e-tail” channel presents
at least four possibilities. The manufacturer may sim-
ply find himself as the supplier to two competing
channels (an E-tailer, and a retailer.) He may decide to
forward integrate by creating an e-tail channel which
competes with a pre-existing retail channel. He may
find himself serving a combined online and offline
re-seller. In some cases, he may even decide to become
both a retailer and an e-tailer himself. These four cases
present a plethora of new research topics. In an effort
to better frame the broad research issues involved, we
discuss some representative work outside POM in the
area, and then proceed to position POM publication
contributions to this field.

Considering a manufacturer supplying a retailer
competing with an e-tailer, the issue of product pric-
ing is paramount. One obvious concern of manufac-
turers is that the end users’ added ability to compare
prices on line will result in reduced profits for the
entire chain as buyers select the low cost provider for
more and more goods, especially those that are not
obviously differentiated between online and offline
offerings. While much work remains to be done ana-
lyzing the ultimate impact of internet sales on manu-
facturers, some research has suggested that the fear
that all buyers will simply select on price has proven

to be overblown. Brynjolfsson and Smith (2000) con-
sider the prices paid for items easily advertised online.
This work considers the pricing and sale of CD’s and
books. They found that the internet offered a price
discount of 15.5% over traditional channels on books,
and 16.1% on CD’s, and that these discounts are 9%
and 13%, respectively, after considering sales tax,
shipping and handling, and transportation charges.
This work also found that price changes are much
more common with online retailers as opposed to
traditional brick and mortar stores.

The work of Smith and Brynjolfsson (2001) extended
this analysis and found that customers do not always
opt for the lowest price. In fact, when considering
online book sales they found that the majority of cus-
tomers do not chose the lowest price offered even
when they are fully informed about the range of prices
available. Among the customers that do not chose the
lowest priced version of the product, the average price
of the selected offer is 20.4% higher then the lowest
price available. Surprisingly, they found that buyers
were willing to pay $1.72 more for an item from one of
the “big three” online booksellers (Amazon, Barnes
and Noble, and Borders) when compared with other
vendors. The authors suggest that this result shows
that the online vendor is perceived as a brand by the
potential buyers, and they are willing to pay a pre-
mium for the brand if this is associated with some
notion of quality, reliability, or performance.

The issues which determine the optimal price be-
come even more complex when the same item is being
offered online and offline by the same firm. This
“bricks and clicks” approach raises several difficult
questions whose complete answers are still forthcom-
ing from academic researchers. For example, Lal and
Savary (1999) model scenarios in which competing
products are offered in both retail stores and online.
They assume that some attributes of the products are
easily conveyed digitally while others are not. They
also account for the cost of searching for items with
which the customers have insufficient prior experi-
ence. The customers can get digital information online
but must travel to stores to get non-digital information
such as feel and fit. When no internet outlet exists,
customers must get all information by store searches.
After the internet channel is introduced, customers
can get some info with much less effort. This work
shows that, depending on the customer search cost,
the addition of an internet option may result in lower,
or higher average prices paid. Thus the intuition that
an internet outlet must drive prices down does not
necessarily hold. It depends on how much relevant
information can be conveyed online, the customer
search cost, and the probability that the search will
result in an unfavorable evaluation.

The work of Chiang, Chhajed and Hess (2003) con-
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siders a manufacturer selling through traditional retail
channels while contemplating a move to integrate for-
ward by creating an online option for end users to
purchase their products. They focus on the issue of
double marginalization that occurs when both the
manufacturer and the retailer behave in a manner that
is locally optimal. They consider a customer specific
parameter 0 � � � 1, such that the customer’s utility
for the product purchased online is � times the utility
received when purchased in a retail store. This work
shows that differing equilibria exist depending on the
value of �. When this value is low, the internet offering
has no impact on the supply chain. There exists a
range of moderate values of � such that the presence of
the internet channel serves to drive prices down at
both the manufacturer and retail levels even though
no sales actually take place online. In this case, the
margins of both the manufacturer and retailer are
affected but both parties may actually be more profit-
able as the reduced price increases sales. Finally, for
relatively high values of �, the manufacturer’s profits
increase but the retailer’s profits decline as the online
channel becomes a very effective competitor with the
retailer.

An influential dual channel conflict and coordina-
tion work in the POM journal is by Tsay and Agrawal
(2004). This paper develops a model where a tradi-
tional and an internet retailer compete against each
other and the customer purchase decisions are driven
by both price and the effort that each channel puts
forth. Their findings include the surprising result that
the apparent conflict created is not necessarily detri-
mental to the retailer because there is asymmetry in
the cost structures of the different channels. Thus,
both a reseller and its supplier can be better off when
the supplier implements a direct sales channel. This
follows from the fact that the price charged by the
manufacturer to the retailer is driven down by the
competition, but the determination of the optimal
price at the retail level is more complex because he
now has more options in offering a response.

A consideration of channel coordination involving
internet outlets would be incomplete without some
discussion of distribution and fulfillment issues that
arise in this more complex environment. One excellent
example of the work in this area was recently pub-
lished in POM. Cattani and Souza (2002) consider a
scenario in which the firm takes advantage of the fact
that internet customers display a greater willingness
to wait for the delivery of a product when compared
with retail customers. This is evidenced by the fact
that the internet customer must wait for product de-
livery in any case, and he does not know the inventory
status of the item at the time of purchase. This sug-
gests that a seller offering both retail and internet
channels should dynamically allocate inventory be-

tween them. This work suggests a continuous review
inventory management policy for a single product. It
modifies the standard approach to such inventory
management systems by determining three critical
values. Specifically, they determine a reorder point, a
target inventory position, and a third value which is
the cutoff point for internet sales. In this system, once
inventory drops below a determined level, all internet
orders are backlogged even if inventory still exists in
the system and is available to retail shoppers. The
results show that the increase in the seller’s profits
depends on the fraction of total demand that is in the
form of retail sales. Obviously, if this fraction is close
to 0% or 100%, then the policy has no application.
However, if this fraction is significantly different from
these end points, then the seller’s profits may increase
by as much as 7%. Recently research work on ration-
ing of inventories with dynamic discounts appeared in
Ding, Kouvelis, and Milner (2006). The presented
model considers a single period stochastic demand
problem with variable ordering costs and multiple
demand classes. The period is divided into multiple
stages, allowing updating of demand information and
making inventory allocation decisions. The authors
argue on the effectiveness of rationing policies in low-
ering inventory levels and improving profitability for
such settings, as well the use of dynamic discounts to
“keep” lower class customers around and meet service
level constraints.

9. Design for Supply Chain
Management: Postponement and
Product Variety

One can use the design of a product, as well as the
design of the manufacturing and supply chain pro-
cess, to delay the point of product differentiation such
that it is closer, both in terms of physical location and
time, to the final customer demand. This increases the
firm’s ability to handle the uncertain and continuously
changing demand for one or multiple products. This
approach was first termed postponement by Alderson
(1950). The value of postponement lies in the reduc-
tion of inventory related costs due to a better matching
of supply to demand. For complete reviews of impor-
tant works in the design for supply chain management
and postponement literature we refer readers to Lee
(1993), Lee (1996), Garg and Tang (1997), Garg and Lee
(1998), and Swaminathan and Lee (2003).

Swaninathan and Lee (2003) cite three specific en-
ablers of postponement—process standardization,
process resequencing, and component standardiza-
tion. One classic process standardization example is
found in the description of Hewlett Packard’s DeskJet
Printer business given in Lee, Billington, and Carter
(1993). This printer line had distribution centers in the
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U.S., Europe, and the Far East. The earlier strategy had
been to make region-specific models all in the u.s. and
to ship these completed items to each area as finished
goods. The variability of demand within each region,
and the one month lead time in shipping led to sig-
nificant costs for the system. HP decided to redesign
the product so that standardized steps in the produc-
tion process could all be done in the U.S., but steps
which make a model specific to one area such as
power supply installation, and inclusion of manuals
was deferred until after customer orders arrive in each
region. The documented success of this approach at
HP became the prime instigator of subsequent design
for supply chain management practices at the com-
pany as discussed in Feitzinger and Lee (1997), Lee
and Sasser (1995), and Lee et al. (1997).

A general model of this type of arrangement is
presented in Garg and Tang (1997). In this work, the
authors consider a system with two points of differ-
entiation. The first is the family differentiation point,
and the second is the product differentiation point. In
other words, the process consists of three stages. In
stage 1, steps common to the production process of the
entire group of products are undertaken. In stage 2,
steps which differentiate one family from another are
taken. The steps which define a specific product are
deferred until stage three. This work shows that when
inventory is stored at the end of each stage, significant
savings in inventory costs can be achieved when com-
pared to a system that only stores finished products.
They also discuss problem characteristics that increase
the value of later postponement such as when product
demand across a family is more negatively correlated.

Related work appeared in POM in Graman and
Magazine (2002). This model considers postponement
until the second of a 2-stage process, with capacity
constraints for each stage where the differentiating
steps take place in the second stage and inventory can
be stored between the two stages. This is sometimes
referred to as a ‘vanilla box problem’ because generic
modules are produced in stage one and demand is
realized for specific models after the additional steps
of stage 2. This model derives analytical expressions
for service measures and inventory levels. The authors
also use a numerical study to show that very little
postponement capacity can provide virtually all of the
benefits related to inventory reduction. Some of the
original work on delayed product differentiation
through vanilla boxes appeared in Swaminathan and
Tayur (1998).

A story frequently used in MBA classrooms which
displays the value of process resequencing can be
found in Dapiran’s (1992) description of Benetton. In
this scenario, sweaters had traditionally been pro-
duced by dyeing yarn to the appropriate colors, and
then weaving them into the selected styles and sizes.

The managers at Benetton observed that the major
source of uncertainty was not over sizes and styles as
much as it was over color. In other words, which color
would be “hot” this season was very difficult to pre-
dict. As a result, Benetton found it profitable to change
its traditional production sequence to allow for the
weaving of uncolored sweaters, thus postponing the
point in the process at which a unit became differen-
tiated by color.

Lee and Tang (1998) formally considers a simplified
version of the problem by modeling a two-stage sys-
tem where a distinct feature is introduced into the
product at each stage. Specifically, they consider two
stages and two possible features at each stage. Thus,
there are four possible products available to a cus-
tomer. In this formulation, changing the sequence
does not alter either the raw material or finished
goods inventory levels. However, it may alter the
variance of the buffer levels between the stages. This
highlights the fact that the notions of holding and
shortage costs for finished goods may not reflect all of
the costs associated with managing inventory in the
supply chain. This paper argues that the cost of man-
ufacturing, such as overtime charges or the disruption
caused by expediting, is often linked to the variances
of inventory levels and production requirements
within the system.

An excellent example of the use of a component
standardization strategy involves Lucent Technolo-
gies and is relayed in Hoyt and Lopez-Tello (2001). In
1998, Lucent recognized a huge sales opportunity for
telecommunications equipment in Saudi Arabia.
However, to take advantage of this opportunity, Lu-
cent needed to be able to offer a short lead time that
would make it impractical to perform the usual de-
tailed site engineering work that had always preceded
product configuration. In addition, the Spanish plant
which was closest to the customer did not have the
capacity to fill the order, even if all specifications were
known at once. Lucent ultimately decided to redesign
the product so that it had common building blocks.
This enabled them to pre-build these common blocks
without full knowledge of the final configuration, and
to use capacity in other plants to help generate the
required output.

These approaches are closely related to earlier work
focused on the benefits of component commonality.
The bulk of the formal modeling which deals with
component commonality focuses on inventory cost at
the component level. One notable exception is in Van
Mieghem (2004). This model considers two products
where each product is assembled from two compo-
nents and both common and product specific compo-
nents are stocked. This work derives conditions under
which commonality should be adopted. This determi-
nation is driven by the level and nature of demand
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correlation for the two end items, and the cost re-
quired to achieve commonality. When this cost is high,
postponement and the use of common components
may not be attractive. A strategy in which each prod-
uct is assembled using a common component is only
optimal if the cost to manage components is increasing
in the number of different components in play. Fi-
nally, this work shows that while the value of the
commonality strategy decreases in the correlation be-
tween product demands, commonality is optimal even
when the product demands move in lockstep if there
is a sufficient profit differential between the two prod-
ucts.

10. Operational Hedging and Risk
Management in Supply Chains

Due to the inherent uncertainties/risks in SCM, Sup-
ply Chain Risk Management (SCRM) was virtually
born alongside the concept of supply chain manage-
ment itself. Even though many articles in the literature
do not articulate the term “risk management” they are
motivated by the need to deal with the management of
uncertain demand, uncertain supply, and uncertain
costs. Supply chain risks can be categorized into two
basic levels: operational risks, and disruption risks
(Tang 2006). Kleindorfer and Saad (2005) refer to them
as supply-demand coordination risks and disruption
risks. Operational risks are directly associated with the
day to day management of the supply chain, while the
term “disruption risks” is generally reserved for nat-
ural or purposeful man-made disasters (earthquakes,
hurricanes, terrorism, etc.).

Tang (2006) offers an extensive and excellent review
of various quantitative models in the literature dealing
with the risks associated with supply chains and pre-
sents a unified framework for classifying SCRM arti-
cles. Tang (2006) first defines SCRM as “the manage-
ment of supply chain risks through coordination or
collaboration among the supply chain partners so as to
ensure profitability and continuity.” By “profitabil-
ity,” the above definition implicitly assumes that the
supply chain members are risk-neutral and conse-
quently, this work basically reviews those articles that
provide cost effective solutions for managing supply
chain risks. Based on the above definition of SCRM,
Tang (2006) classifies the risk management ap-
proaches appearing in the supply chain management
literature into four groups: supply management, de-
mand management, product management, and infor-
mation management. As implied by the definition,
these four approaches are all intended to improve
supply chain operations via coordination or collabo-
ration among supply chain members. Accepting the
definition, we would like to highlight the relevant

issues in several approaches that are used to mitigate
supply chain risk.

There are five intertwined issues in supply manage-
ment: supply network design, supplier relationships,
supplier selection, supplier order allocation, and sup-
ply contracting. Tang (2006) discusses three ap-
proaches for demand management: shifting demand
across time, shifting demand across markets, and
shifting demand across products. That work also high-
lights three product management strategies: post-
ponement, process sequencing, and product substitu-
tion. The author argues that postponement is an
effective way to reduce variability in a supply chain.
Researchers note that this variability can also be re-
duced by reversing the sequence of manufacturing
processes in a supply chain. An example of using the
process sequencing strategy is the reengineering effort
at Benetton, which pioneered the knit-first-dye-later
process instead of the traditional dye-first-knit-later
sequence in the woolen garment industry. For infor-
mation management, Tang (2006) classifies the work
into strategies for fashion products (shorter life cycle
and higher demand uncertainty) and strategies for
functional products. The author reviews information
sharing, vendor managed inventory, and collaborative
forecasting. It is also pointed out that there is a lack of
quantitative models which consider disruption risks
in an explicit manner and therefore the author pro-
poses several ideas for future research to close the gap
between the literature and actual practices.

Note that few works reviewed by Tang (2006) ex-
plicitly address risk identification, risk measurement,
or risk hedging. It seems fair to say that Tang (2006)
provides an operational perspective of SCRM. How-
ever, many firms are deeply concerned about the vari-
ability of their profits and need insights regarding the
management of this variability. Substantial academic
research in the corporate finance literature has ex-
plained why firms should hedge risks. Violations of
the assumptions underlying the Modigliani-Miller
(Modigliani and Miller (1958) irrelevance theorems
motivate corporate risk management. From a practical
perspective risk management is indeed relevant due
to a number of factors including tax laws, financial
distress costs, managerial risk aversion (Smith and
Stulz 1985), capital market imperfection and costs in-
curred when accessing external capital markets (Froot,
Scharfstein, and Stein 1993). Consequently, we have
seen the rigorous development of risk management
concepts and techniques in the finance literature in-
cluding both the quantification of risks and the devel-
opment of risk hedging tools in the past two decades.
Recently, there has been rapidly growing recognition
that risk management concepts and techniques devel-
oped in the finance field can be applied to supply
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chain risk management. This has spawned several
new research streams in operations management.

One such research stream is the incorporation of a
supply chain agent’s risk aversion into operational
decision rules. A fundamental theoretical framework
for modeling risk-sensitive decision makers is ex-
pected utility theory (see Mas-Colell, Whinston, and
Green 1995, Chapter 6). The literature in financial
economics offers a quite general and analytically trac-
table approach based on the mean-variance model
developed by Markowitz (see Markowitz 1952;
Markowitz 1987; and others). Both the general utility
function and mean-variance approach have been em-
ployed in risk-aversion inventory management mod-
els (see Bouakiz and Sobel 1992; Chen and Federgruen
(2000). However, there are fewer papers in supply
chain management that incorporate risk aversion. Sev-
eral papers appearing in POM contribute to this bur-
geoning research direction. Gan, Sethi, and Yan (2004)
first consider the supply chain coordination problem
with risk-averse agents. In a companion paper (Gan,
Sethi, and Yan 2005), they specialize the definition of
coordination for a supply chain with a risk-neutral
supplier and a downside-risk constrained newsven-
dor. The authors illustrate that the buy-back contracts
and revenue sharing contracts that coordinate the sup-
ply chain in the risk-neutral case will not always co-
ordinate the channel in the presence of risk aversion if
the downside risk of the retailer is higher than his
acceptable level. In this case, the retailer prefers to
order less than the coordinating quantity. A risk-shar-
ing contract then is proposed, based on the buy-back/
revenue-sharing contract. The basic idea of the risk-
sharing contract is to provide the downside protection
to the retailer by refunding a certain amount of unsold
units. Some other notable research in the use of risk
sharing contracts between retailers and suppliers in
the presence of price uncertainty appeared in Li and
Kouvelis (1999).

Another rising research stream explores the value of
operational hedging, as well as the benefit of integrat-
ing operational hedging and financial hedging in the
context of a global supply chain. As noted in Boyabatli
and Toktay (2004), there are two essentially similar
definitions of operational hedging in the operations
management literature. One stems from a real options
view (Huchzermeier and Cohen 1996), while another
builds upon a counterbalancing-action view (Van
Mieghem 2003). The real options view considers the
operational hedging strategies as real options that are
exercised in response to demand, price, and exchange
rate contingencies. A variety of types of operational
hedging strategies have been explored in the litera-
ture. Kogut and Kulatilaka (1994) consider the oper-
ating flexibility to shift production between two man-
ufacturing plants located in different countries under

exchange rate uncertainty. Huchzermeier and Cohen
(1996) explores the value of global manufacturing
strategy options including international supply flexi-
bility and manufacturing and distribution flexibilities
via maintaining multiple plants globally and switch-
ing production and distribution among the global sup-
ply chain network. Ding, Dong, and Kouvelis (2006)
study the strategy of postponing the allocation of ca-
pacity to specific markets until currency and demand
uncertainties are resolved.

Though it is clearly recognized that financial and
operational options should be integrated in order to
effectively manage exposure to exchange rate fluctu-
ations (Hodder 1982; Flood and Lessard (1986), few
quantitative models exist to help accomplish this. One
such work is Ding, Dong, and Kouvelis (2006). This
paper develops a structural model to integrate the
capacity allocation option with financial hedging strat-
egies for a risk-averse multinational firm. It is as-
sumed that the firm uses a production facility in its
home country and sells to markets in both its home
country as well as a foreign market. Their investiga-
tions show that both the operational flexibility and
financial hedging have an impact on value-creation
and the control of the variance of the firm’s profits.
The firm with an allocation option tends to increase
overall capacity after adopting financial hedging.
Firms using financial hedging are less affected by
volatilities and their own risk attitude when compared
to firms not using financial hedging. Dong, Kouvelis,
and Su (2006) expand this burgeoning research line by
incorporating the competitive exposure faced by a
global firm which sells to both a domestic market and
a foreign market while competing with a local incum-
bent in the foreign market. The authors compare three
operational strategies: one with involves no opera-
tional flexibility but assumes matching currency foot-
prints (“natural hedge.”) The second includes post-
ponement flexibility. The third strategy includes both
postponement and allocation flexibility. It is shown
that the natural hedge strategy is outperformed by
strategies which take advantage of operational flexi-
bility in terms of both profit and downside risk. This
work also finds that operational flexibility will some-
times benefit the competitor in the sense that the
global firm may decide not to participate in the foreign
market when the exchange rate is not favorable.

Several papers in POM address the issue of the
supply chain disruption risk. Hendricks and Singhal
(2005) conduct an empirical analysis of the effect of
supply chain disruptions on long-term stock price per-
formance and equity risk of the firm based on a sam-
ple of 827 disruption announcements made during
1989 to 2000. They found that the average abnormal
stock return of firms that experienced disruptions is
nearly –40% and furthermore, firms do not quickly
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recover from the negative effects of disruptions. Klein-
dorfer and Saad (2005) offer a conceptual framework
for managing disruption risks in supply chains. This
work discusses the need for continuous and concur-
rent efforts along three dimensions. They argue that
firms must focus on “specifying” the sources of dis-
ruption risks and vulnerabilities. Firms also need to
quantify the risks through a disciplined approach to
risk “Assessment.” Finally, the firms need to design
policies and plan actions which serve to “Mitigate”
these risks. The author’s elaboration on their frame-
work is supplemented with data from an empirical
study on the U.S. Chemical industry.

Martinez-de-Albeniz and Simchi-Levi (2005) con-
sider the sourcing problem for commodity products
that are supplied by a variety of suppliers as well as a
spot market. A multi-period inventory management
model with uncertain demand, a supply contract in
which the purchasing cost is convex in the purchase
quantity, and a spot market is analyzed. The authors
specialize the model to consider the case of a portfolio
consisting of option contracts and the optimal replen-
ishment policy is characterized for a selected portfolio
of option contracts.

11. Future Research Directions
While we have made every effort to consider a rich set
of topics thus far in this review, we must concede that
we have omitted a great many research streams sim-
ply due to the lack of space. However, we would be
sorely remiss if we did not at least mention three more
emerging areas in the field. Recent months have seen
a surge in the efforts of many researchers in the area of
risk management related specifically to supply chain
disruptions stemming from man-made or natural di-
sasters. (Consider the many presentations on the topic
at the Annual meeting of POMS in May 2006.) For
some influential work in this area, we refer our read-
ers to Tomlin (2006) and references therein. More at-
tention has been paid to this topic following experi-
ences with hurricanes Katrina and Rita, which hit the
gulf coast of the U.S. in 2005. There is also a growing
effort to cover topics involving closed loop supply
chains (see Flapper et al. 2005 for a recent review).
These supply chains typically involve previously sold
or produced items which are “looped” back to a man-
ufacturer and used, either partially or completely, to
produce new units or models. This work is also related
to works in the SCM area which focus on environmen-
tal or “green” issues (Rao and Holt 2005). Upcoming
issues of POM will direct specific focus to each of these
topics.

In the limited space which we have remaining, we
would like to call attention to a number of areas
through a broader style of argumentation. While the

breadth of SCM research in POM and similar journals
is quite impressive and far beyond what we have
discussed here, we would like to bring attention to
dimensions along which we perceive an opportunity
for significant improvement in the near and interme-
diate term. First and foremost, judging from the pleth-
ora of anecdotes about poor service, large inventory
levels, and friction between suppliers and manufac-
turers, it seems quite safe to say that SCM researchers
still need to do a better job of packaging the insights
derived from SCM research for SCM professionals.
This issue itself is multi-dimensional. First, many of
the complex decisions rules and contract structures
developed in SCM research are simply not compre-
hensible to most managers. For example, Narayanan
and Raman (2005) report that their straw polls of
Senior Executives reveal that almost all of them admit
that they had not even thought that incentive align-
ment might be a problem in their supply chains. Ap-
parently, researchers have developed a large literature
on coordinating contracts and other mechanisms
while many practitioners are yet to even recognize the
problem that these contracts seek to address. Nara-
yanan and Raman (2005) also point out that supply
chain incentives are often mis-aligned due to issues
not easily addressed in contracts, such as hidden ef-
forts which effect supply chain performance, and hid-
den information which can make contract formulation
or enforcement impossible. Unfortunately, even when
contract formation is possible it is not clear that re-
searchers have conveyed the significance of contract
terms in clear ways that managers understand. We can
argue that this is natural in the sense that this research
stream is still relatively young and that it takes time
for these ideas to filter to the scattered army of SCM
professionals. But the glaring inefficiencies which re-
main in fields such as Health Care, Transportation
Logistics, and Disaster Relief demonstrate the great
and immediate need for SCM researchers to find bet-
ter and faster ways to help translate research findings
into firm behavior. Applied projects that address im-
plementation difficulties of new supply chain initia-
tives, and offer creative and well tested ways to over-
come them, might deserve publication when well
documented and clearly written to demonstrate both
understanding of state-of-the art theory and the spe-
cifics of their application context.

While the stream of empirical work focused on SCM
has grown steadily over the past decade, it still re-
mains insufficiently developed. For example, Chang
and Grimm (2006) argue that many of the 40 strategy
papers which focus on SCM issues and use secondary
data are reporting results from the analysis of data
gathered 10 or more years ago. Given the relatively
recent emergence of SCM as a discipline and the dy-
namic nature of the field, findings based on such data
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must be interpreted with great caution. Again, this is
not a criticism of the researchers involved. Rather, it is
a recognition that vast opportunities exist in this area
because the efforts to gather relevant data which re-
flects the application of SC improvement efforts are
still quite young. Some influential empirical research
in the SCM field has recently appeared in Hendricks
and Singhal (2005ab) connecting supply chain execu-
tion and firm operating and financial performance.
Empirical testing of the “bullwhip effect” is currently
under study by Cachon, Randall, and Schmidt (2006).
Pioneering work on explaining the wide variations in
inventory turnover performance, and the link between
operational and financial performance in retail opera-
tions has recently appeared in Gaur, Fisher, and Ra-
man (2005).

Much research in the academic literature focuses
upon single agent problems even though the nature of
SCM almost always involves multiple parties. Such
focus is often necessary to formulate tractable prob-
lems but it may raise concerns about credibility in the
minds of some managers who instinctively argue that
there is no such thing as a single-agent SCM problem.
Chang and Grimm (2006) reports that there are still a
relatively small number of empirical studies using
dyadic or triadic methodologies. SCM scholars have
urged researchers to broaden the context of SCM re-
search from a focal firm to the dyads or the network of
firms. However, most strategy research with an inter-
organizational context has used data only from a sin-
gle firm perspective. Of course, on the modeling side
there has been an explosion of work addressing the
competitive interactions at all levels of the supply
chain (suppliers, retailers, etc.). We will avoid repli-
cating what can be found in the superb survey paper
by Cachon and Netessine (2003).

Dischinger et al. (2006) argues that the ideal SCM
professional must have skills and capabilities in at
least 5 major areas including: (1) functional skills in
areas such as procurement, demand/supply planning,
manufacturing, global logistics, and customer fulfill-
ment; (2) technical skills, particularly in information
technology selection, implementation, and application
as it relates to SCM issues; (3) leadership skills includ-
ing communication, negotiation, problem solving,
team leadership and project management; (4) global
management experience including work outside the
home country, and (5) high levels of experience and
credibility because virtually all SCM initiatives in-
volve multiple parties and often parties that are not
intimately familiar with the qualifications and history
of the manager leading the efforts. On one hand, it
seems safe to say that we have made great strides in
providing tools, insights, and materials which help to
convey technical knowledge. On the other hand, it
also seems that for these professionals, research find-

ings that downplay the significance of inter-firm rela-
tionships and management across functional, national,
and corporate boundaries miss the truly “hard part”
of SCM.

Arguing that managers are increasingly facing a
new supply chain competitive landscape, Christopher
(1998) stated that successful SCM must model fu-
ture—not past—relationships. With this in mind, it
seems that managers have a distinct need for research
that gives them clues about where SCM is going,
rather then lessons about fine-tuning an existing sys-
tem. Managers want to know how the economic, tech-
nological, social, and political forces will serve to
shape business and SC practices in the future. Man-
agers also seem to be searching for insights which tell
them what types of SC related capabilities can be
leveraged for a sustainable advantage, rather then
passed along to customers through lower margins.
SCM researchers may need to collaborate with re-
searchers in the fields of economics, and strategy to
explore the relationships between SCM practices and
scale economies. For example, as the approaches to
SCM become more sophisticated do they become a
barrier to entry, and which practices protect the firm
from competition even if they add inefficiencies to the
chain. In a related vein, it is important to consider how
government regulation or market interactions can lead
to the adoption of supply chain behavior that is in the
public good, even if it does not benefit any particular
firm.

Additionally, there is a clear need to package and
interpret lessons from the SCM research to benefit
customers and providers in service industries, includ-
ing health care, and education. It appears that oppor-
tunities to apply lessons from SCM research abound.
For example the linkages between the huge marketing
forces and product delivery efforts in the Pharmaceu-
tical industry involve billions of dollars and related
expenditures which seem to grow faster then inflation.
Recent years have seen a sharp growth in efforts to
model and consider disruptions in supply chains for
physical goods, but this problem may be much more
acute in service chains because of the inability to store
the product at any level of the chain.

Several researchers have argued that practitioners
will benefit from more research at the interface of
other traditional OM topics. We may be missing glar-
ing research opportunities which are right under our
noses if we are not willing to view “old” topics in
“new” ways related to supply chain dynamics. For
example, Robinson and Malhotra (2005) finds that
even though the philosophies of quality management
and SCM have been researched extensively in the
literature, few studies examine these agendas jointly,
and that research about quality management in the
supply chain is highly disjointed and lacks treatment

Kouvelis, Chambers, and Wang: Supply Chain Management Research and POM: Review, Trends, and Opportunities
Production and Operations Management 15(3), pp. 449–469, © 2006 Production and Operations Management Society 465

 19375956, 2006, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/j.1937-5956.2006.tb00257.x by SO

U
T

H
E

R
N

 M
E

T
H

O
D

IST
 U

N
IV

E
R

SIT
Y

 T
H

E
O

L
O

G
Y

, W
iley O

nline L
ibrary on [22/09/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



as a significant dimension of SCM. They offer a defi-
nition of a rarely used term “Supply Chain Quality
Management” as “the formal coordination and inte-
gration of business processes involving all partner
organizations in the supply channel to measure ana-
lyze, and continuously improve products, services,
and processes in order to create value and achieve
satisfaction of intermediate and final customers.” They
conclude that the establishment of programs and tac-
tics to manage and monitor supply chain quality is a
fundamental step towards maximizing the competi-
tiveness and market leadership of supply chains, yet
the extant literature does not provide a comprehensive
examination of this topic. This work goes on to point
out that managers focused on quality need to move
away from a product focus to a process focus, and in
particular, need help in understanding how to im-
prove processes that cross firm boundaries to improve
the performance of the supply chain. They also note
that few firms even have measurements and standards
which relate to quality from a chain-wide perspective.
Basic questions remain unanswered in this area. For
example, what performance measures can a supply
chain utilize to monitor supply chain processes and
their alignment with customer desires?

Finally, a recent stream of literature examines the
benefits of RFID technologies in managing supply
chains (and it will be featured in a soon to be pub-
lished Special Issue in POM, which will include: Heese
2007, Ngai et al. 2007, Delen et al. 2007, Barratt and
Choi 2007, Karaer and Lee 2007, Amini et al. 2007, and
Whitaker et al. 2007). Some research focuses on the
application of RFID to retail environments (Gaukler et
al. 2004; Karaer and Lee 2007; Lee and Ozer 2005),
while other research focuses on the application of
RFID to logistics processes (Gaukler et al. 2005) and to
manufacturing and assembly operations (Gaukler et
al. 2005). Some recent research work in Kouvelis and
Li (2006) is pioneering in its study of the value of RFID
technologies in obtaining more accurate lead-time in-
formation and then using it for smart response strat-
egies in uncertain supply systems. While most of the
current research on RFID implications for supply
chain management practices has focused on the use of
updated demand and inventory information, it is im-
portant that research also focuses on understanding
how updated lead-time information can be exploited
via dynamic response strategies in an effort to better
match supply and demand. We believe that a greater
focus on lead-time information will have a profound
impact on the global supply chain literature and will
lead to a better understanding of the sources and
value of new information and tracking technologies
which allow the dynamic and accurate updating of
lead-time information.
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