
Preface

Supplier selection is not a mere clerical process. It is a product-specific
multi-criteria-based optimization problem. Judicious selection of suppliers could
minimize procurement cost, enhance quality and reliability of supply, and thereby
enhance profit margin of the company by minimizing upstream supply chain risk.
Today, supply chain surplus of a company depends considerably on proper selec-
tion of its suppliers. Success of Apple Industry is a good indication of that.
A decision maker has to trade off tangible and intangible criteria to select the best
supplier or suppliers for the focal company. Several methods are available for
selecting the best ones. Among these methods, the analytic hierarchy process
(AHP) and the analytic network process (ANP) are the most used for their com-
putational simplicity and consistency. This book encompasses several criteria and
methods for supplier selection in a systematic way based on extensive literature
review from 1998 to 2012 and includes illustrative case studies and examples for
interested researchers.

The purpose of this book is to present a comprehensive review of the latest
research and development trends at the international level for modeling and opti-
mization of the supplier selection process for different industrial sectors. It is tar-
geted to serve two audiences: the MBA and Ph.D. student interested in procurement
and the practitioner who wishes to gain a deeper understanding of procurement
analysis with multi-criteria-based decision tools to avoid upstream risks to get better
supply chain visibility. This book is expected to serve as a ready reference for
supplier selection criteria and various supplier evaluation methods for forward,
reverse, and mass-customized supply chain. This book also encompasses strategic
sourcing in detail for forward, reverse, and sustainable mass-customized supply
chain.

Chapter 1 introduces the basic concept of multi-criteria decision-making process.
It also introduces fundamental idea and steps of decision-making process. In brief,
Chap. 1 gives fundamental idea of AHP, type of scale, prioritization methods,
problem of rank reversal, validation of AHP, fuzzy hierarchical TOPSIS, VIKOR,
uncertainty analysis with multi-criteria decision analysis tools, cascaded fuzzy
inference system, and intuitionistic fuzzy set. Chapter 2 reviews supplier selection
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methods for traditional, reverse, and mass-customized supply chain. Chapter 3
mentions steps to develop mathematical model for supplier selection, evaluation,
and order allocation problem. Chapter 4 discusses in detail about strategic sourcing.
It includes several mathematical models with illustrative case studies. Chapter 5
discusses mainly on the limitations of fuzzy analytic hierarchy process and con-
sistency of decision to aware researchers about certain limitations of fuzzy analytic
hierarchy process. All mathematical models are solved with either MATLAB or R
or LINGO. In the appendix, some computer code written in MATLAB, R, and
VB.NET is also included for the interested reader.

I would like to give sincere thanks to Prof. T.L. Saaty, the originator of AHP and
ANP method, and distinguished University Professor of Business Analytics and
Operations Department of Joseph M. Katz Graduate School of Business, University
of Pittsburgh, USA, for sharing his notes, published and unpublished research work
on AHP and ANP. Without his continuous support and inspiration, it was difficult
for me to know AHP and ANP in detail. My special thanks are due to Prof. Rozann
Whitaker Saaty of the Creative Decisions Foundation of Pittsburgh, USA, for
sharing her research work on AHP and ANP. I wish to thank Professor
Timothy J. Ross of Civil Engineering Department of University of New Mexico;
Professor Ahti A. Salo of Mathematics and Systems Analysis Department of Aalto
University School of Science, Finland; and Dr. Matteo Brunelli, postdoctoral
researcher of Systems Analysis Laboratory of Aalto University, Finland, for their
wholehearted support and great encouragement in producing this book. I wish to
thank various researchers and my students for their support to complete my work.
I am also indebted to editorial team at Springer, for their support, assistance, and
guidance on this book.

While every attempt has been made to ensure that no errors (printing or other-
wise) may be present, the possibility of their existence is expected. As the saying
goes, to err is human. I would be grateful to the readers if these errors are pointed
out to me. Suggestions for further improvement of the book would be thankfully
acknowledged. If any fact, data, figure, concept, etc, resemble with any published
and/or unpublished work, then it is unintentional and I would remain grateful to
readers if they kindly acknowledge it.

Jaipur Krishnendu Mukherjee
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