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Section 1

Chapter 1
Coordination of a Supply Chain with Demand Stimulation and Random Demand Disruption.

Tiaojun Xiao, Nanjing University, China
Jia Luo, Nanjing University, China
Jiao Jin, Nanjing University, China

This chapter develops a dynamic game model of a supply chain consisting of one manufacturer and one
retailer to study the coordination mechanism and the effect of demand disruption on the coordination
mechanism, where the market demand is sensitive to retail price and service. We assume that the sup-
plier and the retailer only know the distribution of the disrupted amount after the demand disruption
and they share the quantity deviation costs. We find that an all-unit wholesale quantity discount-subsidy
mechanism can coordinate the supply chain. We give the coordination mechanism of the supply chain
after the demand disruption and find that the demand disruption remarkably influences the price-service
level decisions of the centralized supply chain and the coordination mechanism of the decentralized
supply chain. In particular, the expected quantity differs from the planned quantity although the penalty
costs prevent from this deviation.

Chapter 2
Supply Chain Risk Management: Literature Review and Future Research 15

Iwan Vanany, Sepuluh Nopember Institute of Technology, Indonesia
Suhaiza Zailani, Universiti Sains, Malaysia
Nyoman Pujawan, Sepuluh Nopember Institute of Technology, Indonesia

Supply Chain Risk Management has increasingly becoming a more popular research area recently.
Various papers, with different focus and approaches, have been published since a few years ago. This
paper aims to survey supply chain risk management (SCRM) literature. Paper published in relevant
journals from 2000 to 2007 will be analysed and classified into five categories: conceptual, descriptive,
empirical, and exploratory cross-sectional and exploratory longitudinal. We also looked at the papers in



terms of the types of risks, the unit of analysis, the industry sectors, and the risk management process
or strategies addressed. The literature review will provide the basis for outlining future research op-
portunities in this field.

Chapter 3
Application of Dynamic Analysis in a Centralised Supply Chain 33

Mu Niu, Northumbria University, UK
Petia Sice, Northumbria University, UK
Ian French, University ofTeesside, UK
Erik Mosekilde, The Technical University of Denmark, Denmark

This chapter presents dynamic analysis of a model of a centralised supply chain. The research was con-
ducted within the manufacturing sector and involved the breathing equipment manufacturer Draeger
Safety, UK A simplified model of the Draeger Safety, UK centralised supply chain is developed and
validated. Simulation and analysis are performed using System Dynamics, control theory, nonlinear
dynamic and chaos theory. The findings suggest that destructive oscillations of inventory could be gen-
erated by internal decision making practices. Bifurcation diagram is plotted to indicate the bifurcation
status of the model with different internal decision policies. A management microworlds is developed
for managers to experiment with different decision scenarios and learn how the supply chain performs.

Chapter 4
Adoption of RFID in Supply Chains: A Motivation and Ability Perspective 54

Chin-Boo Soon, The University of Auckland, New Zealand
Jairo Gutierrez, Universidad Tecnologica de Bolivar, Colombia

Recognizing radio frequency identification (RFID) as a disruptive technology unearths interesting facts
that could help managers decide how to approach their RFID projects. RFID for the supply chain
(RFID/SC) has attracted global attention and many firms are already using RFID in their business pro-
cesses. It was found that the uptake of RFID in New Zealand supply chains has been slow. Following on
our previous work that used the motivation/ability framework to describe RFID/SC, this paper looks at
the motivation and ability of New Zealand supply chains to explain the slow adoption rate. Case stud-
ies are used to illustrate the principles of the motivation/ability framework. The objectives of this paper
are: (1) to equip managers with the knowledge of disruptive technology in the context of RFID/SC, (2)
to highlight the need to assess an organization's motivation and ability for adopting RFID/SC, and (3)
to propose actions industry can take in the adoption of RFID/SC.

Chapter 5
A New Optimization Method for Supplier Evaluation in the Context of Volume Discount 64

Reza Farzipoor Saen, Islamic Azad University-Karaj Branch, Iran

Supplier selection is a multiple criteria decision making problem that the selection process mainly in-
volves evaluating a number of suppliers according to a set of common criteria for selecting suppliers to
meet business needs. Suppliers usually offer volume discounts to encourage the buyers to order more.
To select suppliers in the presence of both volume discounts and imprecise data, this chapter proposes
an optimization method. A numerical example demonstrates the application of the proposed method.



Chapter 6
An Evaluation and Scenario Analysis of the Representative Supply Chain Management
Software 76

Ruiliang Yon, Indiana University Northwest, USA
Zhongxian Wang, Montclair State University, USA
Ruben Xing, Montclair State University, USA

Supply Chain Management (SCM) has proven to be an effective tool that aids companies in the devel-
opment of competitive advantages. SCM Systems are relied on to manage warehouses, transportation,
trade logistics and various other issues concerning the coordinated movement of products and services
from suppliers to customers. Although in today's fast paced business environment, numerous supply
chain solution tools are readily available to companies, choosing the right SCM software is not an easy
task. The complexity of SCM systems creates a multifaceted issue when selecting the right software,
particularly in light of the speed at which technology evolves. In this chapter, we use the approach of
Analytic Hierarchy Process (AHP) to determine which SCM software best meets the needs of a com-
pany. The AHP approach outlined in this paper can be easily transferred to the comparison of other
SCM software packages.

Section 2

Chapter 7
Decision-Making Coordination within Three-Echelon Supply Chains 93

JairoR. Montoya-Torres, Universidad de La Sabana, Colombia

Supply chain performance is highly influenced by the coordination level between its members, which
needs information sharing. In this paper we consider a three-echelon direct sell supply chain model and
focus on the problem of coordinated decision-making between its members. Our contribution is a first
approach that measures the impact of the degree of coordination between the members. Demand be-
havior is modeled using a geometric Brownian process. Simulation models are run in order to analyze
various cooperation scenarios. Our results show a direct relation between the degree of coordination
within the supply chain and the total system cost. Although this result is intuitive, our simulations al-
lowed us to quantify such a relation and in which measure these costs are whether or not associated to
imperfect coordination.

Chapter 8
An Approach of Decision-Making Support Based on Collaborative Agents for Unexpected
Rush Orders Management 108

El Habib Nfaoui, University ofLyon, France and University ofSidi Med Ben AbdEllah,
Morocco

Omar El Beqqali, University ofSidi Med Ben AbdEllah, Morocco
Yacine Ouzrout, University ofLyon, France
Abdelaziz Bouras, University ofLyon, France



Decisions at different levels of the supply chain can no longer be considered independently, since they
may influence profitability throughout the supply chain. This paper focuses on the interest of multi-
agent paradigm for the collaborative coordination in global distribution supply chain. Multi-agent com-
putational environments are suitable for a broad class of coordination and negotiation issues involv-
ing multiple autonomous or semiautonomous problem solving contexts. An agent-based distributed
architecture is proposed for better management of rush unexpected orders. This paper proposes a first
architecture validated by a real and industrial case.

Chapter 9
Contracts Based on Inventory Cost Share for Supply Chain Coordination 126

Alejandro Gomez-Padilla, University of Guadalajara, Mexico

In this chapter it is analyzed the importance of contracts for coordination between two companies in
a supply chain. In the studied situation, one company, or supplier, supplies one product to the other
company, who is a retailer. The companies are going to coordinate by two types of decisions: economic
(concerning prices fixed on a contract), and physical exchange (concerning the inventory to be held).
Two types of contracts will be presented: one contract with a simple pricing scheme and two contracts
with inventory holding cost shared among the companies of the supply chain. The objective is to show
that contracts with inventory holding cost share allow the two companies to efficiently coordinate the
chain they form.

Chapter 10
On the Analysis of Supplier-Manufacturer Information Sharing Strategies for Production
Scheduling 139

Jairo R. Montoya-Torres, Universidad de La Sabana, Colombia
Gloria L. Rodriguez-Verjan, Universidad de La Sabana, Colombia

Nowadays, implementing collaboration strategies between the members of the supply chain has been
an important research topic to obtain a more reactive and flexible supply chain in the highly competitive
markets. However, few studies have been done on the impact of such collaboration strategies at one
of the lower short-term decision levels: production scheduling. This paper is devoted to the study of
information sharing between the members of a supply chain in a dynamic context. We consider a typical
make-to-order direct sell supply chain without finished products inventory, similar to the one imple-
mented by Internet PC sellers. We compare various scheduling algorithms implemented to study differ-
ent scenarios of information sharing among the members of the chain. We have considered scenarios
where no information is shared and scenarios where some or all information is shared. A simulation
study is developed in order to get some insights about the impact of information sharing on the perfor-
mance of the chain. Our results suggest improvement in the performance that shows the importance of
collaboration and information sharing between the members of the chain.

Chapter 11
Coordination Policies for Multi-Echelon Multi-Product Inventory Systems 153

Fidel Torres, Universidad de los Andes, Colombia
Gonzalo Mejia, Universidad de los Andes, Colombia



The effective coordination is a key element in the success of many cooperative supply chains. All
production, distribution and supply must be adequately synchronized in order to satisfy the customer
needs and at the same time optimizing the operational costs. This paper presents a multi-product, multi-
echelon inventory system which comprises one manufacturer, a number of distribution centers and a
number of retailers which are dependent of such distribution centers. The coordination and collabora-
tion is achieved through a carefully designed replenishment policy. The near-optimal order quantities
for each of the supply chain agents are calculated with a mathematical model in which the integrality
constraints are relaxed. A number of instances were generated and tested. The results show the validity
of the proposed approach.

Section 3

Chapter 12
A Stochastic Perturbation Algorithm for Inventory Optimization in Supply Chains 165

Liya Wang, NASA Ames Research Park, USA
Vittal Prabhu, Penn State University, USA

In recent years, simulation optimization has attracted a great deal of attention because simulation can
model the real systems in fidelity and capture complex dynamics. Among numerous simulation opti-
mization algorithms, Simultaneous Perturbation Stochastic Approximation, SPSA algorithm is an at-
tractive approach because of its simplicity and efficiency. Although SPSA has been applied in several
problems, it does not converge for some. This research proposes Augmented Simultaneous Perturbation
Stochastic Approximation, ASPSA algorithm in which SPSA is augmented to include research, ordi-
nal optimization, non-uniform gain, and line search. Performances of ASPSA are tested on complex
discrete supply chain inventory optimization problems. The tests results show that ASPSA not only
achieves speed up, but also improves solution quality and converges faster than SPSA. Experiments
also show that ASPSA is comparable to Genetic Algorithms in solution quality, 6% to 15% worse but
is much more efficient computationally, over 12x faster.

Chapter 13
Trust-Based Information Risk Management in a Supply Chain Network 181

Yanjun Zuo, University of North Dakota, USA
Wen-Chen Hu, University of North Dakota, USA

Information risk management is crucial for an organization operating in an increasingly integrated and
intensively communicated environment to mitigate risks and ensure core business functions. Given the
open and dynamic nature of a supply chain network, information risk management is challenging and
various factors must be considered. This chapter introduces a trust-based approach to facilitate sup-
ply chain participants to perform effective risk management. The major components of the proposed
framework include supply chain member trust evaluation, data classification, and trust-based decision
making. The major purpose of the framework is to control and mitigate information risks that a partici-
pant faces in a supply chain network, e.g., risks to information confidentiality, privacy, and integrity. We
apply the principle of transitive trust for trust evaluation and use several decision tools for risk analysis
and mitigation.



Chapter 14
A Stochastic Model for Improving Information Security in Supply Chain Systems 197

Ibrahim Al Kattan, American University ofSharjah, UAE
Ahmed Al Nunu, American University of Sharjah, UAE
Kassem Saleh, Kuwait University, Kuwait

This chapter presents a probabilistic security model for supply chain management systems, SCM in
which the basic goals of security, including confidentiality, integrity, availability and accountability,
CIAA are modeled and analyzed. Consequently, the weak points in system security are identified. A
stochastic model using measurable values to describe the information system security of a SCM is
introduced. Information security is a crucial and integral part of the network of supply chains. Each
chain or driver requires a different security level according to the services it contributes to the overall
SCM system. Different probabilistic weights are assigned to the four goals CIAA of security depending
on the SCM driver's mission. A Semi-Markov chain model is used to describe the probabilistic nature
of different security levels for each driver in the system. A comparison of the steady-state security for
a multi-driver model with different levels of attack is performed, and the results analyzed. Enhanced
supply chain security could be achieved by identifying the effects of attacks on the security goals of an
organization. The use of this model helps to identify weak points in supply chain system security, and
offers hints on how to strengthen them. The model is tested by considering intrusion scenarios repre-
senting different levels of attack on the SCM system. An analysis of the results is performed using an
interactive application.

Chapter 15
Supply Chain Risk Management Driven by Action Learning 212

H.P. Borgman (Hans), University of Leiden, The Netherlands
Wilfred Rachan, University of Leiden, The Netherlands

This chapter is the outcome of our consolidated learning on "Supply Chain Risk Management" and
"Action Learning in Supply Chains" over a period from 2006 to 2010. We have also published several
papers in this domain; please refer to the bibliography section. Although there is a substantial volume
of literature on the topic of Supply Chain Management and no lack of coverage today on Risk Manage-
ment, our motivation was guided by our desire to put into context, both from an academic and Industry
perspective, a practical methodology for supply chain risk mitigation based on a proven theory of
learning. This methodology will enable industry practitioners of supply chain management to com-
prehend and act upon risk i.e. identification, assessment, response, monitoring and evaluation. Risk
Management in Supply Chain is not a "one-off transaction but rather an ongoing practice of problem
solving and organizational learning i.e. a continuous methodology for sustainable improvement. The
methodology provides a means to structure past problems as knowledge to be used by the organization
and increase preparedness for facing new challenges. In a global competitive market, successful man-
agement of risk in supply chain can be the difference between corporate success and failure.

Chapter 16
Using Organizational Information Processing Theory to Examine the Relationship between
Information Sharing and Supply Chain Performance 230

Clay Posey University of Arkansas at Little Rock, USA



Supply chains operate under conditions of uncertainty, and chain members exchange information as a
means to mitigate such uncertainty within the chain. While these exchanges have largely been viewed
as a positive method of achieving operational cohesion, some supply chains appear to benefit more
from increased levels of information sharing than others. To assist in explaining the performance dif-
ferences experienced by supply chains engaged in information-sharing activities, a new perspective
of information sharing within supply chains based on organizational information processing theory
(Galbraith, 1973) is introduced. More specifically, it is posited that individual supply chains may be
examined as single information processors and that their characteristics can induce complexities in the
shared information—ultimately an issue that affects how supply chains process this information. Fur-
thermore, the degree to which supply-chain members' information systems are compatible with each
other is posited to also play a significant role in information-processing capabilities.

Chapter 17
A Mathematical Model for Tactical Operations Planning for Response-Base Supply Chains 241

Sheu Hua Chen, National Chinyi University of Technology, Taiwan

This chapter explores the issue of lead-time in response-based supply chains. From a tactical viewpoint
of response-based supply chains, the processing time for each stage is assumed to be a random variable
since different practices exist in the selection pool of each stage under a specific lead-time requirement.
The decision-maker must select suitable practices of operations for each stage to ensure that the lead
time meets a desired requirement. The relationship and the trade-off between the operating costs for
the selected practices and the inventory holding cost of safety stock that is in turn affected by the lead-
time are discussed. A mathematical model for planning the operations from a manufacturer viewpoint
is proposed. The variation in practical situation for the proposed model is also addressed. A hypothetic
example is provided to illustrate the effectiveness of the proposed model. With reference to the compu-
tational results, the effect jof several parameters on the model's optimal solutions was discussed.

Section 4

Chapter 18
Revenue Sharing in a Two-Stage Supply Chain with Linear Stepwise Unit Inventory
Holding Cost 254

Jing Hou, Southeast University, P. R. China
Amy Z. Zeng, Worcester Polytechnic Institute, USA
Lindu Zhao, Southeast University, P. R. China

In this chapter we focus on examining the coordination mechanisms for a two-stage supply chain
comprising one supplier and one retailer. We consider such a channel relationship that the transaction
quantity between the two members is sensitive to the supplier's inventory level and that the supplier's
unit inventory holding cost has a linear stepwise structure. We devise a coordinated revenue-sharing
contract with bargaining so that each party's respective profit is better than that resulted from the simple
sequential optimization mechanism. The key contract parameters, namely the supplier's inventory level
and the retailer's revenue-sharing fraction, are obtained and analyzed. Numerical illustrations of the



contracts are given and shed lights on how the supply chain should coordinate in order to gain better
performance.

Chapter 19
Genetic Algorithm to Solve Multi-Period, Multi-Product, Bi-Echelon Supply Chain Network
Design Problem 275

R. Dhanalakshmi, IBM India Pvt. Ltd, Bangalore, India
P. Parthiban, National Institute of Technology, India
K. Ganesh, Tata Consultancy Services Limited, India
T. Arunkumar, Vellore Institute of Technology, India

In many multi-stage manufacturing supply chains, transportation related costs are a significant por-
tion of final product costs. It is often crucial for successful decision making approaches in multi-stage
manufacturing supply chains to explicitly account for non-linear transportation costs. In this chapter,
we have explored this problem by considering a Two-Stage Production-Transportation, TSPT. A two-
stage supply chain that faces a deterministic stream of external demands for a single product is consid-
ered. A finite supply of raw materials, and finite production at stage one has been assumed. Items are
manufactured at stage one and transported to stage two, where the storage capacity of the warehouses
is limited. Packaging is completed at stage two, that is, value is added to each item, but no new items
are created, and the finished goods inventories are stored which is used to meet the final demand of
customers. During each period, the optimized production levels in stage one, as well as transportation
levels between stage one and stage two and routing structure from the production plant to warehouses
and then to customers, must be determined. The authors consider "different cost structures," for both
manufacturing and transportation. This TSPT model with capacity constraint at both stages is optimized
using Genetic Algorithms, GA and the results obtained are compared with the results of other optimiza-
tion techniques of complete enumeration, LIN DO, and CPLEX.

Chapter 20
Enhancing Cooperation in Enterprises using Agent and Web Services Paradigms 290

Mahmoud Brahimi, Mentouri University ofConstantine, Algeria
Lionel Seinturier, University of Lille, France
Mahmoud Boufaida, Mentouri University ofConstantine, Algeria

At the present time and with the economic orientation towards maturity, enterprises unlike the tradition-
al competitive business strategies are wanted out of necessity to cooperate with other enterprises and to
add new activities to their existing profiles. The rapid growth of technologies motivates enterprises to
invest more and more in this domain with the adoption of the cooperative e-business applications. Con-
sequently, we propose in this paper an approach that permits enterprises to enhance their cooperative
activities. This approach is based on the agent and Web services paradigms. It is organized in the form
of cooperative application groups representing the different parts of a company. Agent coordinators or-
chestrate the cooperative work of these groups. The most requested functionalities inside the enterprise
and those offered to the external world can be exported as Web Services. We describe the Web Services
with DAML-based Web Service ontology (OWL-S). The search, invocation and exploration of these
Web services can be offered by an intermediate agent called Web Service Finder Agent. The proposed



approach provides a new vision of the cooperation context where the companies and their partners
share knowledge and offer functionalities as agents and Web Services.

Chapter 21
Production Lots as Determinant of Paper Production Lead Time Performance 310

Pekka Koskinen, Confidea Business Consulting, Finland
Olli-Pekka Hilmola, Lappeenranta University of Technology, Finland

In this research work we are interested about connection between lead time performance, and produc-
tion order size as well as in how many production lots this order was eventually produced. Based on
the system dynamics simulation model, the authors got a priori assumption that production lots have
in multiproduct environment better explanation power. Our empirical findings give support for this -
number of production lots explain in production environment manufacturing lead time much better
than production order size. Further support is gained from supply chain phases, which are analyzed
similarly, but as surprise explanation power of production lots decreases, and seems to be significantly
lower in more distant markets. It is interesting to note that currently used IT applications of analyzed
global case company do not give real time snapshot regarding to the development of overall supply
chain lead time.

Chapter 22
Optimal Pricing Strategies for an Inventory System with Perishable Items and Waiting Time
Dependent Order Cancellations..... 326

A. Thangam, Gandhigram Rural University, India
R. Uthayakumar, Gandhigram Rural University, India

Although many researchers have studied inventory models for perishable items, the situation of ad-
vance sales, spot sales arid order cancellations have not been addressed so far. However, this problem
arises in a variety of industries including the sales of fashion garments, flight seats and hotel rooms. In
this chapter, we deal with an inventory system in which sales cycle is divided into an advance sales pe-
riod and a spot sales period. We consider order cancellation effect which depends on the waiting time of
the customer orders. The goal is to determine the optimal order quantity and optimal prices in order to
maximize the profit. We also show the concavity of the profit function using mathematical lemmas and
theorem. Besides we develop a solution procedure which computes optimal policy effectively. Finally
we present the results of numerical study for linear and exponential demand functions.
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