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The importance of software systems for the planning and execution of production has drastically increased over the passed decades.
This has lead to a growth in number of software systems used within sites. The companies’; problem today is no longer only to find
relevant software systems but to coordinate and synchronize existing systems.

Students at higher technical educations e.g., bachelors and masters, are traditionally taught in software programming and
factory automation. Students at higher economical and management schools are exposed to different manufacturing strategies and
their economical impacts. However, in many education programs, the larger perspective, of how to combine the technical and the
economical aspects is not highlighted. Without a clear structure of how to tackle the puzzle of combining the different software
systems, the risk of getting a complex and fragmented information exchange between the manufacturing and the business software
systems is high, this, with the bi-effect that production strategies with regards to time, cost, flexibility and quality are not maximized.

Technology Management is a unique program at Lund University, Sweden, where a number of students from the school
of economics and management and from the engineering faculty are taught together during the last year of study. Their views on
problems and challenges in today’s industry complement each other. The course “Technology, Strategies and Structures” includes,
among other things, projects done in collaboration with industries. In this course an international standard concerning
Enterprise-Control System Integration and Manufacturing Operations (IEC 62264/ISA95), is discussed, analyzed and used in projects.
The standard is used as a tool for structuring complex manufacturing systems, structuring information exchange within production
sites, and for harmonizing the company’s information flows. Examples of projects done by students treat; Lean Production, World
Class Manufacturing, and Production Strategies.

This paper includes a discussion about how knowledge about Manufacturing Operations and Integration, through the
use of the international standard IEC 62264/ISA95, can be incorporated in higher technical and economical studies, and it
describes some of the industry projects done by the students.

RC305  Technology for Teaching Operations Management

Prafulla Joglekar, La Salle University, U.S.A.
In 2006-2007, I obtained a “Technology for Teaching” grant from Hewlett-Packard (HP) to restructure the content and improve the
teaching methods of a required course, “MBA625 Effective and Efficient Operations Management.” The grant gave me all the
hardware needed to setup a wireless TabletPC laboratory in any classroom. My goal was to exploit the technology to address
important teaching and learning issues associated with MBA625, a quantitatively focused course in operations management. The
ultimate purpose was to make our students competent and confident in using OM concepts, principles, and quantitative
decision-making tools to solve real-life business problems.

This paper summarizes how I planned to restructure my operations management course, which of those ideas worked and
which did not. Actual examples of some real life applications of quantitative techniques by my student teams show the educational
and practical value of this pedagogical approach. The paper concludes with lessons learnt and directions for further improvements in
the course structure and teaching methods.

RC305  Application of Lean Principles in Academic Support, Focused in the Current Programme of Industrial
Engineering (School of Engineering) at the Pontificia Universidad Javeriana, Bogota-Colombia

Joseph Robert Voelkl, Pontificia Universidad Javeriana, Colombia
Since Lean Thinking started to be applied in the companies to improve their processes and reduce or eliminate their wastes, the
philosophy has been adapted and adjusted to different kind of business. At first, the main purpose of the methodology was the
application in manufacturer fields, then after the successful results there, service companies started the application of it in their
transactional business. Nevertheless, the knowledge and experience about lean successful implementations in this sector totally has
not been worked. Specially in academic institutions, the result of the survey conclude that few institutions analyse them as a business,
but still it is important to mention that in the few ones that tried to apply lean initiatives, the results were not as well as they expected.
This situation is caused mainly by wrong implementation processes. Individual and independent initiatives were applied without
control and communication through the organization. For that reason, this project developed a methodology to implement lean
thinking in academic institutions, determining the stages necessaries to identify the wastes and eliminate or reduce them, from the
general analysis of the context to the control and support of the changes. In addition, the project analyse the metrics and tools that
should be used to support this kind of implementation, including general evaluation systems for the institution, its environment and
its processes. Finally, the author suggest an implementation plan for the Industrial Engineering undergraduate programme, at the
Pontificia Universidad Javeriana, Bogota-Colombia.

RC305  Design of a Methodology Based on CRM, as Input of Lean Thinking in Services, in the Definition of the Value
Added Expected by the External Customers of the Industrial Engineering Undergraduate Programme at the Universidad
Javeriana

Joseph Robert Voelkl, Jorge Alberto Silva Rueda, Clara Mabel Solano Vanegas, Edward Parra Florez, Pontificia Universidad
Javeriana, Colombia
In the last decades, the companies which started to implement lean thinking discovered the importance of identifying the expectation
of their customers, especially through the generation of value added in all their associated products and services. Actually, the main
goal of lean thinking is eliminate “mudas” or wastes in the production processes, leaving the core and value added activities to
produce the end product or service. But the fact around this situation is: how does the company define the value added expected by
the customers? The best way is to ask them, and include this information inside the whole process of lean implementation and
operations management. On the other hand, CRM (Customer Relationship Management) was developed as a business strategy to
improve, grow and maintain the relationship with the customer. This strategy was introduced in an integral way since 90°s decade,
especially for commercial and marketing uses; although, the potential of this strategy, for other fields, has not been developed and
used completely. Part of these potential as knowledge management is to recover and manage the perceptions and expectations of the
customers, including what they expect as value added. Using the results of this information, the company could align its processes
respect to the identified value, reducing wastes. Nevertheless, each CRM strategy should be designed according with the company
and its own characteristics.

Following that, the result of our research is a methodology to identify the value added expected by the external customers,

in service companies, designed for an institution that provides academic services, specifically in the undergraduate programme of
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industrial engineering at the Universidad Javeriana; methodology based in the concepts and strategy of CRM, as the preliminary
stage of a lean thinking implementation, who finally is a useful tool for waste and non-value added activities identification and the
definition of the value stream.

RC401  Thursday, 13:40-14:55 Track: Knowledge and Technology Management Chair: Ian Hipkin
Room: W2-401 Session: Knowledge management 2

RC401  New Production Development and Manufacturing Methodology Based on Subject-Oriented Service Engineering
toward 21 Century Industry Era

Takeshi Kamogawa, PHOENIX Co., Ltd., Japan
In recent years, Japanese industry world has been faced many problem caused by globalism and informative society. The
competitiveness of many commercial products has become not so strong except some specific products. Also these current products
are changing to be service oriented products. Business model and profit become coming from more service layer other than hardware
production business. Cellar phone products and communication service business are most typical example for such industry trend.
The importance of competitiveness of such service oriented products would be service-oriented characteristics such as cosmetic
design, usability, safeties, eco-compliance more than their functionality and convenient benefit. So it is necessary for engineers, and
industry people should have the capability to satisfy consumers’ sense of values and adopt various sensibilities under vivid design
turn around capabilities. Also the total design credibility and productivity should totally cover hardware, software, and service-ware
to realize the best quality, dignity and elegance.

In this paper, we propose and explain new design methodology dealing with the capability of invisible matters such as
human sense of values, satisfactions and social interrelations. These new concept-context oriented engineering philosophy and
methodologies are called subject-oriented or subject-base oriented ones developed over (beyond) object oriented design for software
engineering world. Introducing this new technology into service engineering, we become able to handle human intention and
semantics of decision and behavior in product and service design concurrently and totally. Also these new service engineering
process are very effective practical project management and human resource development/education for 21 century industries.

Service engineering can gives strong weapon to recover of Japanese industry. Subject-oriented technology is
comprehensive philosophy and technology. We explain also new Project Base Learning to develop super engineers and creators for
service industrial new Japan. We believe to give strong influence toward the 21th service oriented industry global y as New Japonism
introducing and continuous developing service engineering based on Subject-oriented philosophy and technologies.

RC401  Importance of a Solid Cultural Base to Implement Productive Methods in Small and Medium Size Mexican
Manufacturing Enterprises
Eligio Espinoza Mendez, Uiversidad Politecnica de San Luis Potosi, Mexico
This article has the intention to present an analysis of the internal environment problematic that nowadays the Mexican small and
medium size enterprises (SME’s) live when these try to implement a productive method in the production line. A proposal to
minimize this situation is presented too. This proposal is a model named “Implementation model of world class manufacturing
practices to implement productive methods”, and this is based on principles and world class practices to facilitate the implementation
of productive methods that world class enterprises are applying in their organizations. This model was designed to develop SME’s
and it pretends specifically to generate a formation process of a new work culture concentrated in the continuous improvement.
Nowadays, Mexican SME’s represent potentially one of the main instruments that could be essential in the development
of Mexico’s economy for the following years, because besides contributing not only with the 50% of formal jobs also they are an
essential supply chain linked to large enterprises. Actually, Mexican SME’s have financial support from different public and private
organizations. It is important to recognize that economic factor is essential to obtain others resources to support the development
towards greater productivity, but it isn’t everything. On the other hand, this kind of enterprises needs to implement productive
methods in their production lines to generate more productivity. However, neither the economic nor the methodological factors
ensure that the enterprises will be more consistently productive in the future.
In order to achieve a higher productivity in SME’s we also need a solid cultural base that has to work integrally and
together with economic and methodological factors.

RC401  Operational Competence and Competitive Advantage through Absorptive Capacity in Process Industries

Ian Hipkin, University of Exeter, United Kingdom
Reactions to events such as accidents at the BP Texas refinery and the UK Buncefield storage depot in 2005 demonstrate that society
strongly condemns operational deficiencies. The complexity of modern installations extends the debate on failure beyond equipment
degradation to organizational mechanisms that do not operate as intended, and to human negligence and complacency.

The research referred to in this study investigates the application of absorptive capacity as a mechanism for improving
operational competence in process industries. The concept of ‘absorptive capacity’ (AC) appears among the ingredients in the
literature for addressing the organizational routines that sustain competitive advantage and superior operational performance. It refers
to processes of acquiring, assimilating, transforming and exploiting knowledge.

The study uses the methodological approach by Meredith whereby a number of postulates are derived from the absorptive
capacity literature and tested in several process industry case studies. The research demonstrates that knowledge is best acquired
from diverse sources, and assimilated through relationship-specific routines. A regulated operational environment with verifiable data
as the basis for decision-making enhances operational efficiency, but its rigidity is not conducive to transformation and exploitation.
A less regimented environment where individuals have collective control over critical decisions lends itself to exploitation, but lacks
a generation trail backwards to the source of knowledge. The research examines whether the components of AC cumulatively afford
a level of production competence that potentially leads to sustained competitive advantage through knowledge transformation and
exploitation.

The findings illustrate a paradox of absorptive capacity. A regulated and risk averse approach for acquiring and
assimilating knowledge overemphasises existing practices and fails to exploit new possibilities. On the other hand, it is difficult to
demonstrate to regulators that the autonomy and independent thought necessary for transforming current practices derives from
disciplined knowledge acquisition and assimilation. The study shows that certain industries benefit from regulations in their
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knowledge acquisition and assimilation, but their reluctance to step beyond knowledge-based decision making constrains their ability
to exploit knowledge for operational competitive advantage. A less regulated environment encourages knowledge transformation, but
less defined knowledge acquisition and assimilation procedures may not provide rigorous justification for new operational
procedures and engineering interventions. The research is an original investigation of absorptive capacity in process industries. Its
value lies in highlighting a potential discontinuity between rigorous knowledge acquisition and assimilation, and creative
transformation and exploitation.

RC403  Thursday, 13:40-14:55 Track: m-Supply Chain Management Chair: Matthieu Lauras
Room: W2-403 Session: Modeling: SCM optimization 2

RC403  The Impcats of Process Synchronization on the Lead Time of Linear Manufacturing Supply Chains

Hongyan Dai, Mitchell M. Tseng, Hong Kong University of Science and Technology, Hong Kong
Time-based competition puts manufacturers under tremendous pressure to reduce lead time and be responsive to dynamic market.
The situation is particularly severe in production of large systems like airplanes and cargo ships, whose manufacturing system are
serial in nature. Delays in material delivery from suppliers or internal product disruptions could propagate and be amplified along the
manufacturing process, resulting in costly delays in final delivery. Recent publicized cases of Airbus380 and Boeing787 illustrate the
dire consequences of delays and indirectly reveal the challenges to compress lead time. Lead time compression has been extensively
studied under various subjects that include business process re-engineering, project management and concurrent engineering, etc.
Despite their theoretical appeals, the actual implementation is often handicapped by lack of timely and accurate information. Recent
development in RFID technology promises a means to provide quality information in a timely manner. However, RFID adoption in
industry is still very limited. Besides the significant investment, the economic benefits of implementing RFID remain unclear to
practitioners. Justification of RFID adoption has been approached from various aspects.

This study contributes to this stream of research by focusing on the impacts of RFID on lead time compression in serial
manufacturing systems. Specifically, a serial manufacturing system is modeled as sequential production processes and each process
starts with the arrival of required materials from corresponding suppliers. Both suppliers’ delivery time and manufacturer’s
processing time are assumed as stochastic. Early and late deliveries incur inventory holding costs and delay penalties, respectively.
RFID technology is assumed to be able to reduce the variability of suppliers’ delivery lead time, which will potentially result in better
synchronization and shorter manufacturing lead time. A simulation model is constructed to compare the manufacturing system with
or without RFID in terms of the lead time and costs. Sensitivity analysis based on the simulation model is performed to evaluate the
economic benefits of RFID under different scenarios. The results of the study can help managers make informed decisions
concerning RFID adoption.

RC403  RFID Tagging Level on Inventories

Evsen Korkmaz, Istanbul Technical University, Turkey

Tarkan Tan, Eindhoven University of Technology, Netherlands
For some industries operating inventory-carrying facilities, the key success factor has always been to minimize the inventory carrying
cost while providing a high customer service level. This situation is also valid for retail industry. To survive in the competitive,
rapidly and ever-changing retail industry, because of the cardinal importance of purchasing power, merging strategy is one of the
main trends of this market. Due to the coercion of merging, fierce of competition, low profit margins and lack of customer loyalty,
retail firms have been making big investments to automation technologies since the early 1980’s. Technology is needed to manage
huge systems. Even a medium-sized retail chain carries thousands of Stock Keeping Units (SKUs). Tracking the inventory record of
every SKU and managing the replenishment policy for the whole system manually is a very time-consuming process. In this context,
it can be easily said that keeping track of the location of every item and making sure that the inventory record is equal to the actual
stock quantity is a task of primary importance. The improvements on automatic tracking technology and inventory management
literature help the retail industry with the investments of automation. As its name implies, Radio Frequency Identification (RFID)
uses radio signals to automatically identify the individual items. RFID presents several distinctions over barcodes. However RFID
deployment might be still very expensive to justify tagging on item-level for all SKUs. In this study we present a mathematical model
to decide on the optimum level of RFID tagging for each SKU in the inventory under the consideration of misplacement and
shrinkage error factors.

RC403  Impact Analysis of Information Sharing to Chaotic Behavior in Supply Chain System

Yu Wang, Haiyan Wang, Southeast University, China
Chaotic phenomena exist in dynamic changing process of different levels inventory in supply chain systems. To investigate how
information sharing decreases chaotic behaviors of inventory, the dynamic mathematic model of inventory in a simple supply chain
which only includes a distributor, and a retailer is formulated in this paper. Then two kinds of chaotic behaviors of dynamic inventory
changing of different levels system in the supply chain which based on that only demand information sharing between distributor and
retailer, or both demand and inventory information sharing between distributor and retailer, are studied respectively. Moreover,
chaotic behaviors of dynamic inventory changing without information sharing are also compared. Numerical simulation shows that
chaotic degree of dynamic inventory changing can be reduced effectively using information sharing at last.

RC403  Order Fulfillment in Stock-out Situations Using a Non Sequential Advanced ATP Model

Matthieu Lauras, Uche Okongwu, Verane Humez, Lionel Dupont, Toulouse University, France
In today’s highly competitive business environment, firms need to explore new market opportunities by effectively managing and
integrating their supply and demand chains. Supply chains (SC) are generally said to lay more emphasis on efficiency (implying
leanness) while demand chains (DC) are said to lay emphasis on effectiveness and responsiveness (implying agility). The integration
of the SC and the DC can be achieved by maximising the performance of the Order Fulfilment Process (OFP) or more precisely the
Order Management (OM) activity, which is a key component of the OFP. The OM activity consists of analyzing order portfolios in
order to determine if, how and when orders can be delivered. In practice, there are tools that managers use to choose between
different alternatives. However, in case of stock-out, these tools are insufficient for decision making in that they do not adequately
take into account certain variables such as late delivery, multi-sourcing, product shortage and/or substitution. Moreover, they do not

148




B RC Sessions: Thursday, 13:40-14:55

consider the conflicting objectives of the different business functions such as marketing, distribution, logistics and manufacturing. In
other words, in case of stock-out, the OM decision maker is often faced with two key questions: 1) How should the gap between the
efficiency-driven supply side and the effectiveness/responsiveness-driven demand side of the OFP be bridged? 2) What are the best
delivery options that would guarantee customers’ satisfaction and loyalty while reconciling the conflicting objectives of the different
actors involved in the OFP? Many authors have provided partial answers to these questions, in a sequential manner.

In this paper, we propose a model that tackles the two questions concurrently by using a non-sequential Advanced
Available-To-Promise approach. This model is used to analyse a complete order portfolio while executing different delivery
strategies that aim for leanness, agility or leagility. The strategies depend on the flexibility capabilities designed into the supply
network, as well as on the degree of efficiency, effectiveness and/or responsiveness desired by the OM decision makers. The model is
applied to a numerical example and the results obtained are used to illustrate the different delivery strategies.

RC405  Thursday, 13:40-14:55 Track: m-Inventory Theory Chair: Antonio Arreola-Risa
Room: W2-405 Session: Modeling: Production and inventory management

RC405  Production and Inventory Problem for a System Comprising an Assembly Supply Chain and a Distribution
Network

Yu-Cheng Hsiao, Tai-Yueh Lin, Ya-Han Yang, Takming University of Science and Technology, Taiwan
In practice, products are manufactured by an assembly supply chain and delivered to retailers through a distribution network. An
assembly supply chain consists of a mainline and several branch lines. Each line contains multiple production stages. This study
investigates the production and inventory problem for a system comprising an assembly supply chain and a distribution network. The
demand of each retailer is known and constant. Backlog is not permitted at every production stage and retailer. A uniform lot size is
produced uninterruptedly with a single setup at each production stage. Equally sized batch shipment policy is applied to the whole
system and the number of batches can be varied. All retailers have agreed on a joint replenishment policy with a common
replenishment cycle. An agreement provides that the set-up costs of the assembly supply chain are shared by all retailers. The
objective is to determine the optimal common replenishment cycle, the number of batches of each production stage and retailer, all of
which minimizes the integrated total cost per unit time. Moreover, a new concept is introduced; namely, critical replenishment cycle.
The replenishment cycle division (RCD) and recursive tightening (RT) methods are then developed to derive the optimal solutions to
the subject problem. Two theorems are verified to ensure the solutions obtained by the RCD and RT methods reaching the global
optimum. An example is presented to illustrate the procedures involved in the RCD and RT methods.

RC405  An Optimization Approach for Stochastic Production-Inventory Systems

Antonio Arreola—Risa, Texas A&M University, U.S.A.

Victor M. Giménez—Garcia, José Luis Martinez—Parra, Universitat Autonoma de Barcelona, Spain
The complexity of real-world stochastic production-inventory systems which are found in global supply chain management, usually
leads to analytical optimization models that are mathematically intractable. Consequently, the common methodology of choice for
the optimization of this type of systems is simulation. However, optimization via simulation suffers from the widely-known curse of
dimensionality. For instance, finding the optimal values of the base-stock levels in a stochastic production-inventory system with 3
different items would require a tri-dimensional line search, and in a system with 100 different items, it would require a
100th-dimensional line search. While the tri-dimensional line search would not pose a challenge to practitioners, the
100th-dimensional line search would simply not be feasible for real-world decision makers.

We postulate an optimization approach for real-world stochastic production-inventory systems that takes advantage of
simulation and at the same minimizes the impact of the dimensionality curse. The basic idea behind the proposed approach is simple:
1) Run a small and carefully selected set of simulations; 2) Use regression analysis and the simulation results to model the cost
expression of interest as a function of the decision variables; 3) Apply calculus to the obtained function by regression analysis in
order to identify the optimal values of the decision variables. The optimization approach is tested via an extensive simulation
experiment on 900 test problems of a particular stochastic production-inventory system configuration. The results suggest that the
postulated optimization approach is promising.

RC405  The One-Vendor Multi-Buyer Problem with Permissible Delay in Payments

Beatriz Abdul-Jalbar, Jose M. Gutierrez, Marcos Colebrook, Joaquin Sicilia, La Laguna University, Spain
In practice, it is frequent to deal with multi-echelon inventory systems where the installations are coupled to each other. Concretely,
these inventory systems are common in both distribution and production contexts. For example, regarding distribution, these systems
arise when products are distributed over large geographical areas. In this case, stocking points are located close to the customers and
replenish their inventories from a central warehouse. In the production framework, stocks of raw materials, components and finished
products are coupled to each other in a similar way.

Specifically, in this paper we deal with a two-level distribution system where a vendor supplies an item to multiple buyers.
This model has been extensively analyzed in the literature and it is known as the one-vendor multi-buyer problem. Traditionally, it is
assumed that the buyers must pay to the vendor as soon as the items are received. However, in practice the supplier often allows a
certain fixed credit period to settle the account. During this credit period the buyers accumulate revenues on the sales and earn
interest on that revenue. Then, if the payment is not settled by the end of the credit period a higher interest is charged.

In spite of being a common situation in real life, there are few papers dealing with the one-vendor multi-buyer problem
assuming delay in payments. In addition, most of the previous studies focus on the single-buyer case. In this paper we extend the
model to consider multiple buyers. In particular, we provide procedures for determining replenishment policies under both
non-cooperative and cooperative relationships. In the cooperative case, the goal is to determine effective policies that minimize the
total cost for the system. For the non-cooperative situation, we propose a two-level optimization approach which consists of
computing first the replenishment policies for the buyers and then, determining the shipment schedule at the vendor.

RC405  An Integrated Single-Vendor Two-Buyer Inventory Model with Credit Period Incentives

Beatriz Abdul-Jalbar, Roberto Dorta, Jose M. Gutierrez, Joaquin Sicilia, La Laguna University, Spain
Traditional inventory models assume that the buyers must pay the vendor as soon as they receive the items. However, in practice, it is
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common that the vendor allows a certain fixed period to settle the account for stimulating buyer’s demand. This business strategy is
very advantageous for the buyers since they do not have to pay the vendor immediately after they receive the items, but they can
delay the payment until the end of the allowed period. Therefore, during the credit period the buyers can earn interest on the
accumulated revenues. In contrast, if the payment is not settled by the end of the credit period a higher interest is charged.

Under these assumptions, the main goal of this paper is to compute inventory replenishment policies that minimize the
total system cost. Most previous papers dealing with permissible delay in payments focus on determining replenishment inventory
policies only for the buyers. That is, the aim is to minimize the total cost at the buyers without taking into account the total cost at the
vendor. However, it is well-known that integrated inventory models usually have the advantage of reducing total cost. Accordingly,
most researches have conducted their efforts in studying the case where the vendor and the buyers collaborate and integrate their
decision processes to achieve a more efficient control. In spite of this, contributions on the integrated model assuming permissible
delay in payments are confined to considering a single buyer. Although, in practice, the vendor usually supplies multiple buyers, we
find few references in the literature addressing the multiple buyers case with delay in payments. In this paper, we extend the analysis
to the case where the vendor supplies an item to two different buyers which face a constant deterministic demand.

RC501  Thursday, 13:40-14:55 Track: Spanish Chair: Mariano Aguayo
Room: W2-501 Session: S-Information systems and e-operations

RCS501  Analysing the Information Technology Paradox in the Supply Chain

Beatriz Minguela-Rata, Jose Fernandez-Menendez, Jose Ignacio Lopez-Sanchez, Antonio Rodriguez-Duarte, Francesco

Domenico Sandulli, Universidad Complutense de Madrid, Spain
This paper studies the impact of ICT on the productivity of the activities of the firm in the supply chain focusing on the actual use of
these technologies instead of on the mere ICT investment. Approaching the research goal with the theoretical framework of the
Theory of the Diffusion of Technology and applying Data Envelopment Analysis Techniques to a large sample of more than 2.000
Spanish firms representing the whole Spanish economy. The results show that the biggest increase in efficiency are related to high
levels of computerization of the internal logistic operations of the firms, while medium and low levels of computerization of the
internal logistic operations have almost no effect on the performance of the firms. The computerization of the external logistic
operations with suppliers and customers has a positive impact on the performance of the firm, independently of the level of
computerization achieved. Finally the results imply that the performance improvement due to the computerization of external logistic
operations is always lower than the improvements due to the intensive of ITC in internal logistic operations. Firms do not always
obtain the expected ROI when they invest in IT in the supply chain. Our research confirms this to be especially true when attempting
to use IT to coordinate internal activities. In this case the ROI will be high only if the firm heavily uses IT in coordination. External
coordination is easier to implement as it does not need an IT intensive organization to yield positive results to the IT investment.
However our research should not discourage firms from using IT for internal coordination as in the end it will yield much better
performance than only using IT to coordinate inbound and outbound logistics.

RC501  ERP System Selection with Fuzzy Modelling

Jose L. Salmeron, Salvador Bueno, Victor A. Banuls, University Pablo de Olavide, Spain

Maria-Teresa Gonzalez-Zurita, University of Seville, Spain
ERP tool selection can be seen as one of the most relevant decision-making stages for an organization. It is one of the most difficult
ones when an organization is trying to acquire an ERP system. This research is focused on this decision. The decision-makers see this
selection as completely saturated by a wide range of factors which they must shuffle. In addition, the decision-makers must make a
relevant effort to understand what the most relevant criteria are, in order to complement the decision-making process. In this sense, it
is useful and efficient to determine the complexity of a problem, along with the structuring, as it offers the decision-maker a set of
different possibilities by means of a clean and outlined form, in addition to helping identify factors and relationships.

This work proposes structuring the decision-making selection of ERP systems. With this purpose, the authors have
applied a fuzzy-based cognitive maps research model capable of offering a definitively organized and structural outline in the
acquisition of an ERP tool. The proposed model is specifically designed for ERP systems selection, as defined by ERP’s experts. In
addition, the proposed decision model offers a tool where the more relevant criteria, its intensities and the relationships between them
are shown.

RCS501  Integrated Enterprise Architecture Framework for Business and Information Technology Alignment

Llanos Cuenca, Angel Ortiz, Andrés Boza, Univesidad Politécnica de Valencia, Spain
Enterprise Architecture describes how all the enterprise components are in line with each other. The Framework of Enterprise
Architecture provides an understanding of a company or a class of companies through the organization and presentation of artifacts
that conceptualized and described the company, is a logical structure or diagram for classifying and organizing representation
descriptive of a business or parts of a conceptual entity (Martin, 2004).

Different Enterprise Architecture have different frameworks, that justifying the need for a consistent modelling
framework, which covers the entire life cycle and allows modelling under different perspectives but in an integrated mode (Cuenca et
al., 2006). The literature suggests that firms cannot be competitive or successful if their business and information technology
(IT)/information systems (IS) strategies are not aligned. (Boza, 2004; Avison, 2004)

This paper presents a comparison of relevant Framework for Enterprise Architecture, CIMOSA, GRAI PERA, GERAM,
IE-GIP, TOGAF, Zachman, (Cuenca et al, 2005), under their life cycle and the main Strategic Business and IT Alignment Framework,
(Henderson y Vankatraman,1993; Maes,1999) after that, an Integrated Enterprise Architecture Framework (EAIF) for Business and
Information Technology Alignment (BITA) is proposed, which serves as a common basis for defining integrated business models. It
gathers in a single Framework, Business and Technology aspects. Different life cycle phases are defined for business and IT which
guarantees their integration.

RC501 A Qualitative Decision Support Tool for Operational Managers

Jose L. Salmeron, University Pablo de Olavide, Spain
Mariano Aguayo, Rafael Del-Pozo, University of Seville, Spain
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Critical Success Factors (CSF) is a method developed by Rockart to enable CEOs to recognize their own information needs so that
Information Systems could be built to meet those needs. CSF has been used in several fields to evaluate performance, or determine
information requirements. The point is that there is no universal procedure to collect the data and analysis for CSF. On the other hand,
Critical Success Chains (CSC) are a CSF-based tool designed to help decision making in companies. CSC try to take advantage of
the knowledge that exists in organizations. In this sense, they claim that each individual has unique point of views of the events. CSC
applications go from Information System development proposals, to the detection of improvements in the delivery of products. The
goal of CSC is the collection and creation of new ideas of CSF to improve the business process. Based on a logistic case study, our
work proposes an approach to help companies to identify the key of requirements and measurements that determine its relationships,
converting CSF into qualitative information using CSC approach for supporting decision-making. The main objective of this study is
to offer a CSC-based visual qualitative tool for modelling CSFs.

RCS03  Thursday, 13:40-14:55 Track: m-Marketing and Operations Interface Chair: Vincent Chi-Wei Li
Room: W2-503 Session: Modeling: Pricing

RCS503  Optimization Problem for the Column Assignment of a Vending Machine

Junichiroe Fukuchi, Gakushuin University, Japan

Hajime Itoh, Otaru University of Commerce, Japan

Toshiko Takeuchi, Gakushuin University, Japan
We investigate a method of obtaining the optimal column assignment for a vending machine. A column is a space in which the same
products are held in a vending machine. We assume that demand for each product is described by the Poisson process. Two different
models are considered for the selection of products. One model assumes that the demand is independent of the assortment of a
vending machine. The second model assumes that a consumer selects a product according to the multinomial logit model and thus the
probability of selecting a product depends on the assortment of a vending machine. The following joint replenishment policy is
adapted. (i) Items are replenished when some products are sold out. The lead time is zero. (ii) All products are jointly replenished to
the initial inventory level. We define the long-run profit rate by the limit of the revenue in the period [0, T) divided by the total
replenishment cost in the period [0, T). Our objective is to find the column assignment that maximizes the long run profit rate. It is
found that this objective function has many local maximums. We investigate the performance of a variant of the tabu search called
Life Span Method (proposed by Kubo and Fujisawa, 1998). Some results on numerical experiments will be given.

RC503  Monotonicity in Revenue Management under a Discrete Choice Model of Consumers

Hideo Miki, Yasushi Masuda, Keio University, Japan
In revenue management, the market segment of business travelers plays an important role. This paper examines the monotonicity
properties of expected revenue with respect to the consumers' business orientedness and the market size. The consumer behavior is
described by a general discrete choice model. The control problem is to decide which subset of fare products to offer at each point in
time. An example shows that an ordinary stochastic order relation in consumers' preference over the set of fare products is not
sufficient for our naive intuition regarding the monotonicity to hold true. We provide sufficient conditions under which our intuition
is valid.

RC503  Markdown Pricing of Seasonal Products in Retail Chains

Vincent Chi-Wei Li, Yat-Wah Wan, Kate Chao, National Dong Hwa University, Taiwan
This paper studies the markdown pricing strategy when a retailer chain sells a seasonal product with a finite planning horizon. The
retailers face an uncertain demand which is stochastic and price sensitive. There is a warehouse which provides the retailers with
limited replenishment during the finite selling horizon. The warehouse and the retailers all have inventory in the beginning of the
aforementioned finite horizon. Each retailer can place a replenishment order from the warehouse in the beginning of each period
except the first one. We consider a permanent markdown pricing approach with monotone non-increasing price. We first use dynamic
programming to solve this problem. Due to the complexity of the dynamic pricing scheme, we develop several heuristics to solve this
problem. Computational results will be presented.
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RD202  Thursday, 15:15-16:30 Track: JIT & Lean Production Chair: Luis Fernando Nino
Room: W2-202 Session: Lean production 2

RD202  Current Issues for Internationalization of Japanese Manufacturing Companies

Kodo Yokozawa, University of Twente, Netherlands

Harm-Jan Steenhuis, Eastern Washington University, U.S.A.

Erik Joost de Bruijn, University of Twente, Netherlands
According to the literature, Japanese manufactures are facing difficulties transferring their management systems abroad, (see for an
overview of the literature in Yokozawa, 2007). This research is aimed to assess the current and future international managerial issues
for Japanese manufacturers. The main research questions were: what are the main problems for Japanese companies when they
internationally transfer Japanese management systems? And what are the underlying causes for these problems?

In order to answer these questions, research was conducted at Japanese headquarters of 30 companies. These companies
were selected mainly in the car, car-parts and electric machinery industries because they were the largest foreign direct investor in
Japan in 2006 (Jetro, 2006). An open-ended questionnaire was developed for interviews with representatives of these companies.
Eisenhardt’s approach (1989) was partly employed to obtain advantages from both inductive and deductive approach. Although her
approach is aimed at building theory from a case study, the research procedure and some of the concepts and analyzing techniques
could also be used in this interview-based research to enhance the reliability and validity of the findings and in order to build a solid
conceptual model to be tested.

The results show that 80 per cent of respondents indicate that they are having difficulties transferring kaizen to their
overseas plants and perceive this as their biggest future challenge. It was found that there are three forces: cultural, environmental
and administrative that hinders the smooth transfer of kaizen abroad. Cultural forces include language barriers and a lacking sense of
teamwork. Environmental forces include high labour turnover rate and intensive job classification. Administrative forces include lack
of commitment of headquarter toward kaizen. In order to facilitate the transfer of kaizen abroad, respondents perceive that corporate
and individual level efforts are essential.

In conclusion, the research finding shows that Japanese manufactures are facing in particular difficulties with transferring
kaizen to their overseas plants because of three major hindering forces. Respondents perceive that organizational and individual level
efforts are necessary to mitigate these forces.

RD202  Customer Involvement, Modularization of Products, and Mass Customization: Their Relationship and Impact on
Value to Customer and Competitiveness

Ayman Bahjat Abdallah, Anh Chi Phan, Xue Shi, Yoshiki Matsui, Yokohama National University, Japan
We use international data to examine the direct relationship between JIT production and mass customization and the indirect
relationship through total quality management, total preventive maintenance, supply chain management, manufacturing strategy,
organization & human resource management, and technology. We also examine the impact of lean production on customer
satisfaction and competitiveness through mass customization.

RD202  Validation of a Methodology for the Implementation of Lean Manufacturing System in Selected Mexican
Industrial Plants

Mariusz Bednarek, Luis Fernando Nino, Polythecnical University of San Luis Potosi, Mexico
The objective of this paper is to present the results of the validation of the methodology of implementation of Lean Manufacturing
System. The methodology has been designed for industrial Mexican SMEs. In order to validate the methodology, the following
elements have been developed: - Selection of a representative industrial plant from Mexican SMEs. - A sequence model to implement
the methodology of lean manufacturing system. - Training required for managers and operative employees in the company. -
Definition of the indicators for measurement of the results of the implementation. - Validation of the methodology through its
implementation in a workshop conditions in the industrial plant. - Adjustment and continuous improvement required in the
methodology.

The findings of this research are the following: 1. Validation of the methodology in real conditions. 2. Improving
changes and adjustments in the methodology according to the observations through the process of validation. 3. Several indicators of
the industrial plant performance improvement.

The limitations presented in this research are the following: a) Resistance of the employees involved in the
implementation of lean manufacturing system. b) The validation has been limited to one industrial plant representative of Mexican
SMEs and seven months time period. c) Additional validation has been developed by depth interviews with experts group. Their
observations have been analyzed and included as changes required in the model.

The practical implications of this research that were identified are: The future research will concentrate on the
development of a general methodology of implementation of lean manufacturing in Mexican industrial plants. The main value of the
paper is the presentation of an original methodology provided to Mexican industries to make possible a positive result in lean
manufacturing implementations. The methodology can be adaptable to the particular situation of these industries.

RD305  Thursday, 15:15-16:30 Track: Teaching Innovation Chair: José A. D. Machuca
Room: W2-305 Session: Teaching innovation in POM 3

RD305  About THENEXOM and its survey on Operations Management, Supply Chain Management and Service
Operations Management

José A. D. Machuca, Macarena Sacristan-Diaz, Rafaela Alfalla-Luque, Antonio Moreno-Moreno, University of Seville, Spain
The European Thematic Network for Excellence in Operations and Supply Chain Management Education, Research and Practice
(THENEXOM) was promoted by EurOMA in 2002 in order to extend a research project carried out in Spain on POM Teaching
(Alfalla-Luque and Machuca, 2003; Machuca and Alfalla-Luque, 2003).

The basic THENEXOM’s goals are two: on the one hand, to analyse the present state of Operations, Supply Chain, and Service

Operations Management in European universities to identify strengths and weaknesses in order to instigate the use of better practices;
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on the other hand, to tighten links between teaching, research and business practice by actively seeking to identify and remove
theory-practice gaps between these three pillars of companies’ competitiveness.

To achieve these goals, a census of European Operations Management faculty has been drawn up throughout the countries
making up the network. This first pan-European census of OM, SCM and SOM academics has been done via the Internet, and it is
currently available for the EurOMA Secretary Office. Currently, a survey is being taken of the teaching-staff, -content and -methods
employed to determine the state-of-the-art of OM/SCM/SOM teaching across Europe. The draft of the questionnaire was used in a
pilot survey conducted in a number of the participating countries. Once the pilot survey was completed, corrections and
improvements were made in order to produce the final version of the questionnaire. The survey is being conducted via the Internet
through access to the THENEXOM website (http://www.thenexom.net).

The site’s homepage is not only conceived as a means of conducting tasks that are characteristic of the network (census, surveys,
etc.), and as a place to assemble all the information that derives from the network (as for example, a monograph on teaching
innovative practices (Machuca et al., 2004), but is also intended to be a point-of-reference for the subject both on an EU level and
beyond EU borders. As such, the site contains links to scientific societies and institutions, and there is a forum where issues both
relating to the network and, in the future, matters relating to the subject as a whole, can be discussed.

Although not the only ones, the direct beneficiaries of the Network are initially all academics in the field of OM, SCM and SOM
working in European universities. They will directly benefit from increased knowledge of who is teaching which kinds of subject
(and which methods / techniques) and undertaking what type of research. Users of the knowledge-base will have a valuable source of
information. In addition, many of the partners have links with companies, which should also facilitate increased awareness of best
practice within the companies and a direct transfer of knowledge. The network will provide teaching professionals with increased
awareness and understanding of good practices in teaching OM, SCM and SOM so they can better integrate their research and
teaching to the benefit of their students.

Initially, THENEXOM was run within the framework of the Socrates community action programme as it was approved in 2003
by the European Commission. During that period a series of meetings took place in which representatives of institutions participating
collaborated to design the draft of the questionnaire, which tried to take into account different perspectives and realities from
European OM academics. The survey took Socrates Tuning project methodology into account too in order that it might be of help for
the convergence of Business Administration studies within Europe, in general terms, and of OM in particular.

Since January 2005 it has continued working with funding from a number of partners. The objectives sought were and continue
to be ambitious, and it cannot be said problems have not arisen: quite low census figures in certain countries, a lack of commitment
from some partners, and a low response rate in the survey so far. Nevertheless, the importance of the aims and objectives is a source
of constant motivation for those who believe that THENEXOM can lead to a clear improvement in the teaching, research and
practice of OM/SCM/SOM. Causes for some of the above mentioned difficulties have been detected and a proposal for some changes
in the questionnaire that can positively influence the response rate is given.

Another of Thenexom’s goals is to extend the initiative to other countries, such as the US (through POMS) and Japan (through
JOMSA), where the same survey could be carried out. This would allow comparative analyses to be conducted between all three
geographical areas.

RD401  Thursday, 15:15-16:30 Track: Knowledge and Technology Management Chair: Dian Yan Liou
Room: W2-401 Session: Knowledge management 3

RD401  Factors Affecting Business Process Reengineering in China

Xin James He, Fairfield University, U.S.A.
Business process reengineering (BPR) has played an important role in such developing fields as information systems, electronic
business, and enterprise resource planning (ERP) systems over the past decade. The primary objective of this research is to
investigate the factors affecting BPR in China as more Chinese companies realize the pervasiveness of BPR in pursuit of global
competitiveness. While BPR is often considered one of the critical success factors of ERP implementation, its implementation is
especially challenging to enterprises in China due to different corporate culture, economic system, and information technology
infrastructure. Specifically, we first use a survey method to collect the data on 110 companies in China. Then we deploy descriptive
statistics with hypothesis testing to reveal the BPR status, factor analysis to indentify a few pricial factors affecting BPR
implementation, canonical correlation to scrutinize the impact of the respondents’ demographics on research constructs. We find that
senior management support, cross-functional communications, cross-unit project team, and training & employee education are top
four critical success factors, whereas a culture that resists changes & new ideas, lack of innovation incentives to state-owned
enterprises, seniority based promotion, unemployment pressure, and lack of senior management commitment are the top five major
obstacles.

RD401  Proposal and Validity of Patent Evaluation Method

Koichiro Anabuki, Haruhiko Kaneta, Manabu Yamaji, Kakuro Amasaka, Aoyama Gakuin University, Japan
In this paper, a patent value evaluation method which is part of corporate strategy, namely, A-PPM (Amasakalab- Patent Performance
Method) is proposed. Improvement in the patent value indicates value creation for the engineering work. Based on the keyword -
strategically competitive patent- 14 component factors necessary for patent value evaluation were defined in an effort to structure a
patent evaluation method for qualitatively evaluating patents. Engineers, the intellectual property department, or chartered patent
agents involved in the development of patents generally have different viewpoints about patent evaluation. Therefore, by conducting
the evaluation separately in order to obtain a more detailed evaluation and then integrating these evaluation results, the creation of
patents of higher value can be ensured. This way, the patent Evaluation Method - A-PPM - was established to innovate intellectual
property functions and thereby enhance the competitiveness of corporate strategy. Its effectiveness has also been verified at a leading
corporation.

RD401  Complementarity in Innovation Strategies and Innovation Performance: Evidence from Spain

Ana M. Serrano Bedia, M. Concepcion Lopez Fernandez, Gema Garcia Piqueres, University of Cantabria, Spain
This paper aims to test the complementarity between different innovation strategies of the firm (Arora and Gambardella, 1990; 1994;
Cassiman and Veugelers, 2006), as well as the effects of these strategies on the innovation performance (Hartung and Macpherson,
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2000; Belderbos et al., 2006). Traditionally, the literature has identified two main ways to carry out innovations by the firms:
“internal” and “external” development (Veugelers and Cassiman, 1999; Cassiman, 2004; Cassiman and Veugelers, 2006), which has
been called the “make or buy” decision (Chang, 2003; Cassiman and Veugelers, 2006). More recently, the literature has addressed the
study of a third innovation strategy: the cooperation strategy. Cooperation has been understood like a hybrid innovation strategy
between the internal and external development (Pisano, 1990). In general terms, firms tend to combine these three innovation
strategies. This fact suggests that these activities could be complementary. This is a reminiscent of the notion of “absorptive capacity”
introduced by Cohen and Levinthal (1989; 1990), which postulate that a prior stock of knowledge allows firms to absorb, evaluate
and utilize the scientific information outside its boundaries. Along this line, most of the empirical evidence has found consistent
results with this theory (Rothwell et al., 1974; Freeman, 1991; Arora and Gambardella, 1990; 1994; Veugelers and Cassiman, 1999;
Rigby and Zook, 2002; Cassiman and Veugelers, 2006).

The data used for this research are those provided by the Spanish Community Innovation Survey (CIS) for the year 2000.
The survey is called the Survey on Technological Innovation in Firms and is conducted by the National Statistics Institute, NSI.
Respect to the empirical study, we analyze how combining innovation strategies affects the innovation performance of the firms. To
achieve this objective, we regress our measure of innovation performance (% sales from New Products) on the combinations of
innovation strategies, together with other control variables selected following the literature review.

RD401 Dynamic Guanxi (Relationship) in High-Tech Firms for Knowledge Transfer and Decision Making
Dian Yan Liou, Yu Da College of Business, Taiwan

Guanxi is the lifeblood of Chinese business communities, and frequently acts as a lubricant of business activities. Although Guanxi is
embedded in every aspect of Chinese social life, companies demonstrate different needs and capacity for Guanxi cultivation. Chinese
firms develop Guanxi as a strategic mechanism to overcome competitive and resource disadvantages by cooperating and exchanging
favors with competitive forces and government authorities. In this research we explore the role of this special relationship in
knowledge management by examining the relationship between inter-firm knowledge transfer and Guanxi. Three components
operationalize Guanxi: trust, relationship commitment, and communication. Although economic and social variables have created
certain demographic differences between Taiwan and mainland China, citizens from both autonomous regions are same race because
of the shared culture.

Using 268 Taiwanese enterprises located at three High-Tech industry clusters in Taiwan (Hsinchu Science Park, Central
Taiwan Science Park, and Southern Taiwan Science Park) as the sample, data is analyzed using regression analysis with interaction
terms. We intended to show that which one (trust, relationship commitment, or communication) is the main channel of knowledge
transfer or some of them will be. In addition, these three elements will be checked with a positive, negative, or moderating effect
upon the different channel of knowledge transfer. Several important managerial and theoretical implications are proposed.

RD402  Thursday, 15:15-16:30 Track: Invited Chair: Arvinder P. S. Loomba
Room: W2-402 Session: Supply chain risk management

RD402  Global Supply Chains and Risk: Petroleum Supply

Richard O. D. Lane, University of Queensland, Australia
The purpose of the paper is to examine risks and adjustment mechanisms in global oil supply system. The aim is not only to gain
understanding of the industry but also to shed light on the theoretical adequacy of the risk management process. The paper is based
on theoretical understanding of risk in supply chains derived from operations management and from published studies of the energy
industry and its economics. Classic modes of dealing with uncertainty include re-engineering operations for flexibility and quick
response, strategic provision of buffers, form postponement, and provision of base-load and quick response capabilities. Excess
capacity and institutional flexibility are often seen as essential, while information systems are used to coordinate participants in the
supply chain. Historically, forecasting in the oil industry has been notoriously unreliable. At the same time, enormous investments in
plant and infrastructure are required, with very long lead times. The excess capacity that provides flexibility in the industry exists
largely by historical accident. The supply system is complex, with at least two major stages in production (production and refinery),
multiple participants with conflicting objectives and no dominant player. Governments pursue national and global objectives in
attempting to influence market structure and infrastructure, often with different branches of government pursuing conflicting aims.
Markets are based on perceptions of trends and subject to vagaries of governmental regulation at many levels. There are commercial,
man-made and environmental risks and technological change. We argue the industry is a useful benchmark in understanding supply
risk. It exhibits most traditional forms of risk, often in a heightened fashion. Further, it is really only comprehensible as a total
system, with no one player able to determine outcomes, and long lead times. Participants not only compete but have incentives to
mislead.

RD402  Managing Risk by Sorting before Product Recovery in Reverse Value Chains

Kenichi Nakashima, Osaka Institute of Technology, Japan

Arvinder P. S. Loomba, San Jose State University, U.S.A.
In this study, we examine a perspective of product recovery that portrays a value chain’s primary activities in the reverse direction,
for the purpose of recapturing value or proper disposal. Firms are realizing benefits from viewing value chain systems as
closed-looped thus treating as an integral component of a value chain management system.

Product recovery considerations should addressed when designing and managing product value chains since they aim to
minimize the amount of waste sent to landfills by recovering materials and parts from end user returns. Earlier research has analyzed
single-stage product recovery systems using stochastic variability considerations, using a discrete time Markov chain and applying
traditional inventory theory with consideration for disposal and return. We aim to expand this research by incorporating inspection
step in the model. A two-stage product recovery system, with sorting before disassembly for product recovery, is suggested. This type
of quick sorting can be made possible, for example, through installation of simple electronic devices in new products that record
basic usage data and provide information about product recovery without the need for its disassembly. We analyze the attractiveness
of simple sorting procedures characterized by limited accuracy just before disassembly of used products. Such a model would
attempt to manage risk by curbing product recovery costs and improve information for recovered part inventory to effectively
postpone production decisions. We compare expected period costs in a two-stage product recovery system that considers sorting
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before disassembly with that of a single-stage model to analyze conditions under which quick sorting is economically justifiable.
Also, economic attractiveness of sorting before disassembly for product recovery in reverse value chains is explored.

RD402 HRM Implications of External Risks to Firms in Supply Chain

Carol Reade, San Jose State University, U.S.A.
Terrorism has become a fact of life in international business. Terrorism presents a form of risk to business that is distinct from
traditional political or country risk, since a terrorist attack on a business can occur at multiple points in the supply chain, in more than
one country, simultaneously. Terrorism has direct and indirect effects on business, and has multiple consequences across all business
functions of a multinational enterprise. These are nascent areas of study and our understanding of the effects of external risk on
international business, particularly on supply chains, is limited. Even less well understood are the human resource management
implications of external risks to the supply chain. This paper attempts to address that gap by investigating the relationship between
terrorism and employee work attitudes.

This study investigates the impact of terrorism on a range of employee attitudes, including work motivation, job
satisfaction, propensity to innovate products and processes, and perceptions of team and leadership competence. These relationships
are worthy of investigation given that attitude toward work, team, and leadership are associated with desirable workplace outcomes
such as enhanced job performance, reduced absenteeism, support of organizational restructuring, and superior customer service.
Positive attitudes are crucial for meeting production targets among other organizational goals. It is proposed that external risk of
terrorism is likely to negatively affect employee attitudes and behavior with important ramifications for the management of human
resources within supply chain firms. The study is based on questionnaire data collected from 898 managers of domestic and foreign
firms in Sri Lanka, a high-risk operating environment, across a wide range of industries. The results indicate that employee
perceptions of terrorism risk largely have a negative effect on employee attitudes within supply chain firms.

RD402  Risk Management in Modular Supply Chain Structures

Arvinder P. S. Loomba, San Jose State University, U.S.A.
The objective of this study is to study the risk management in modular supply chain structures. We base our definition of modular
supply chains on three-dimensional modularity concept posited by Fine (1998) work on Clockspeed, which claims that modular
products not only tend to be designed and built by modular processes but also by modular supply chains. Modularity in a supply
chain setting refers to the degree of non-proximity of elements measured along geographic, organizational, cultural, and electronic
dimensions. A supply chain with a high degree of integrality, therefore, is one in which a manufacturer and its principal suppliers are
concentrated in one geographic region, have common or interlocking ownership, share a common business and social culture, and are
linked electronically. In contrast to the integral system, modular supply chains permit substitution of different versions of functional
components for the purpose of creating supply chain variations with different functionalities or performance levels. It was argued that
product, process, and supply chain architectures tend to be aligned along the integrality-modularity spectrum. That is, integral
products tend to be developed and built by integral processes and supply chains, whereas modular products tend to be designed and
built by modular processes and supply chains.

Supply chains exhibit remarkable variation, particularly based on two types of risk — demand and supply risks. Earlier
research offers a framework that highlights the fact that these product or service characteristics can be used to categorize distinct
supply chains, which can be served by modular structure. In this paper we consider the specific risk management strategies for
modular supply chain structures and offer several research propositions. Using the research model framework provided herewith,
study results and ensuing managerial insights are discussed.

RD403  Thursday, 15:15-16:30 Track: m-Supply Chain Management Chair: John J. Liu
Room: W2-403 Session: Modeling: SCM optimization 3

RD403  Supplier Selection and Order Allocation using MAUT and LP

Amir Sanayei, M. Reza Abdi, S. Farid Mousavi, Bradford University, United Kingdom
Supplier selection is a fundamental aspect of supply chain management, which closely contributes to the overall supply chain
performance. Supplier selection is a complex multi-criteria problem including both quantitative and qualitative factors, which are
often, assessed by using imprecise data and/or human judgments. In order to select the best suppliers, it is necessary to trade-off
between the influencing factors, in which some of them may be in conflict with the others or even uncertain.

In this paper an integrated approach of Multi Attribute Utility Theory (MAUT) and Linear Programming (LP) is proposed
for rating the alternative suppliers and choosing the most appropriate supplier. The MAUT method is employed to determine the
supplier's utility from the decision makers’ viewpoints, whereas the LP model is used to attain the optimal order quantities to be
purchased from the selected suppliers while maximising total additive utility. Having identified the overall organization goal, a
reasonable set of the comprehensive objectives for supplier selection process is derived. Accordingly, the degree to which these
objectives are met is measured by the corresponding attributes using a supply chain operations reference (SCOR) model. The
proposed supplier selection approach is demonstrated through a case study conducted in an automotive industry.

RD403  Supply Chain design based on the QFD and AHP approaches

Uche Okongwu, Toulouse Business School, France
A customer-driven supply chain management (SCM) system aims to satisfy the requirements of the ultimate customers. Its design
entails identifying the key business processes which contribute to satisfying customer requirements, and then the major supply chain
partners involved in the processes and which should be taken into consideration in designing the supply chain. Using two well
established methods, Quality Function Deployment (QFD) and Analytical Hierarchy Process (AHP), this paper proposes a new
model that would enable managers to design their SCM system.

QFD was originally used to identify and manage gaps between the functionalities of a product and the needs initially
expressed by the customers. In this paper, it is used to identify and manage the key organizations (suppliers, manufacturers,
distributors, carriers, and third party service providers) that are involved in various supply chain processes, in order to achieve the
desired goals. Though fairly reliable, the QFD model is very sensitive to the system used in scoring the various criteria and could
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lead to explosion of the results. The AHP approach enables to significantly reduce this risk of explosion. Capable of handling both
qualitative and quantitative attributes, AHP is a multi-criteria decision-making method that enables to structure items into different
hierarchical levels before they are compared on a pairwise basis in order to determine their relative importance. Using the AHP
method also enables to take into consideration relationship factors such as trust, operational uncertainty, divergent objectives, power
relations and politics, cross-cultural issues, and resistance to change. The outcome of the model helps to determine the degree of
collaboration and integration and to assess the required level of interconnectivity between supply chain partners. Finally, a practical
example is used to illustrate the model.

RD403  Organizing Supply Chain by Integrating of Manufacturing Planning and Control Systems

Ayako Kawai, Ryo Sato, University of Tsukuba, Japan
In order to have a smoothly running supply chain process, the whole process should be appropriately designed. Information system is
one of the necessaries of business processes of today. Therefore, combination and integration of information systems in a supply
chain process should be developed. It is often said that sharing information among the firms is inevitable for efficient supply chain.
However, it is not clear neither what kind of data nor how should be shared. This research proposes an integration schema for a
dyadic relationship between a manufacturer and its supplier.

The internal mechanism such as process structures, network structures of supply chain or information systems can easily
bring complexity so behavior of whole process is difficult to predict. In this research, the whole supply chain is modeled as a discrete
event system of which structure is divided into material and planning information flows. And the structural factors of the chain, that
includes production-planning-and-control systems (PPCS), are defined as structural parameters. And then, experimental result for a
simple supply chain process will be shown to see how these parameters affect the behavior of the chain. In the supply chain, each
organization has its own PPCS. The PPCS makes sales plan, and plans production orders and purchase orders based on the planned
sales data, and finally release the plans to the logistic process. This supply chain process is rather simple but yet practical.

By analyzing the experimental results, we have found the following results: - Not only planning information flow but
also material flow should be optimized in order to get most effective operation of the chain; - When the structural parameters are
inappropriately combined, then the behavior of the chain is complex and even catastrophic; When appropriate amount of inventories
are allocated at each stock point, information sharing is found to be useful for inventory reduction; If safety stock level is not proper,
the sales forecast for the supply chain should have more than 99% accuracy in order to be used for reduction of the whole inventory.

RD403  QVI Characteristics of Risk-Pooling in Port-Focused Logistics

John J. Liu, Kevin X. Li, Jiguang Laser Yuan, Hong Kong Polytechnic University, Hong Kong
We report that the two basic logistics systems, namely, the emerging port-focal logistics associated with a trade-based supply chain
versus the well studied firm-focal logistics in a typical manufacturing-based supply chain, differ fundamentally in risk-pooling,
the former of mutual-risk and the latter of individual-risk. So far, logistics research has largely focused on firm-based supply chains
under non-mutual risk pooling, similar to that of an investor-own insurance firm. A most representative organization of mutual-risk
pooling is marine mutual insurance (MMI) that has enjoyed a glory success and prestige for over 150 years. The key findings of
this paper is that mutual-risk pooling can be characterized by quasi-variational inequalities (QVI) of impulse theory, and the value
of mutuality is determined by degree of information asymmetry between mutual-risk pooling versus individual-risk pooling.
Algorithms are developed to compute the value of mutuality by solving the QVIs. The conclusion provides a general scientific basis
for both managerial strategy and competition regulation in service oriented supply chain management.

RD405  Thursday, 15:15-16:30 Track: m-Inventory Theory Chair: Tej S. Dhakar
Room: W2-405 Session: Modeling: Batch sizing and inventory management

RD405  Optimal Logistics and Inventory Policies in a Serial Supply Chain with Variable Number of Batches and Mixed
Batch Shipment

Yu-Cheng Hsiao, Wen-Tsung Ho, Takming University of Science and Technology, Taiwan
This study addresses a serial multi-stage supply chain with variable number of batches and mixed geometric and equal batch
shipment. The objective is to determine the optimal order quantity, the number of batches of each stage and the structure of the mixed
geometric and equal batch shipment, all of which minimizes the integrated total cost per unit time. The two-stage model is
constructed first, and then the two-stage model is integrated into the multi-stage model. The minimal total cost model is transformed
into a maximal order quantity model to obtain the optimal structure of the mixed geometric and equal batch shipment. Moreover,
three new concepts are introduced; namely, pseudo-reverse, domination and critical order quantity. The order quantity division
(OQD) and recursive tightening (RT) methods are then developed to derive the optimal solutions to the subject problem. Two
theorems are verified to ensure the solutions obtained by the OQD and RT methods reaching the global optimum. An example is
presented to illustrate the procedures involved in the OQD and RT methods.

RD405  Stochastic Model for a Single-Vendor Single-Buyer Integrated System with Mixed Batch Shipment Policy and
Variable Safety Factor

Wen-Tsung Ho, Yu-Cheng Hsiao, Takming University of Science and Technology, Taiwan
This study investigates the production and inventory problem with stochastic demand in a single-vendor single-buyer integrated
system. The stochastic model is constructed, and it is controlled by both the reorder and shipping points with mixed geometric and
equal batch shipment policy and variable safety factor. Then, the minimum cost model is transformed into the maximum order
quantity model. Consequently, the structure of the mixed geometric and equal shipment can be easily derived. The structure of the
mixed geometric and equal shipment consists of the number of batches, the number of geometric shipments, and the ratio of equal
size shipments to the size of first shipment. The problem is solved by the proposed heuristic algorithm that determines the economic
lot size, the structure of the mixed geometric and equal shipment, and the safety factor. An example is included to illustrate the
algorithmic procedures.

RD405  Solving the Unconstrained Multi-Level Dynamic Lot Sizing Problem with a Database
Dong-Shang Chang, National Central University, Taiwan
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Fu-Chiao Chyr, Chang Jung Christian University, Taiwan

Fu-Chiang Yang, National Central University, Taiwan
A multi-level dynamic lot sizing (MDLS) problem is to determine a production plan set for minimizing the sum of ordering costs,
setup costs, and inventory holding costs at all operation levels in a multi-level production-inventory system. Considering a MDLS
problem with T planning periods, the 2™ feasible production plans will be yielded at each level. The entire feasible ?roduction plans
at level m connect with the other ones at level m+1 to construct the various production plan sets, so that the 2 (@-DeM-1 production
plan sets exist in a MDLS problem initially. In order to deal with the enormous production plan sets, the concept of forward
segmented calculation is proposed for partitioning the multiple levels into a sequence of adjacent levels during the computational
process, and a database is established in the hard disk for loading the data of adjacent levels. By means of the novel ideas, the
computational burden for solving a MDLS problem can be abated efficiently.

In this paper, a solution procedure worked with a database is developed to optimize a large-scale MDLS problem. The
solution procedure begins with generating the entire feasible production plans being encoded as a set of binary strings by computer
automatically. Then a decoding procedure is used to convert binary strings into the adopted operation policies and lot sizes for
computing the total cost of each feasible production plan. Finally, an efficient recursive algorithm is also exploited to simplify
searching the ‘true’ production plan sets between adjacent levels that can be obtained by 2%! calculations; however, the original
approach requires (27) 2 calculations. Moreover, the proposed solution procedure has been coded as a powerful solving system by
Visual Basic 6.0 to find an optimal production plan set for a MDLS problem with unconstrained levels.

RD405  Efficient Heuristics for Determining Near-Optimal Lot Sizes for MRP Systems

Tej S. Dhakar, Southern New Hampshire University, U.S.A.

Charles P. Schmidt, University of Alabama, U.S.A.

Takayoshi Tamura, Nagoya Institute of Technology, Japan
Advancements in the area of computers in the 1950s and 1960s led to the development of Material Requirements Planning (MRP) as
a system for exercising coordinated control over the production and inventories of end items, intermediate items, and raw materials.
Today, MRP has become a widely implemented system for production and inventory planning and control. One of the key issues in
MRP, when setup costs are significant, is lot sizing for the different manufactured and purchased items. Lot sizing decisions made at
any level in the bill of materials affect the requirements of items at the other levels and ultimately, the operation of the entire
production system in terms of costs, inventories, capacity utilization, and customer service.

The heuristic algorithms proposed in this paper have a wide scope of application. First, because we assume a general product
structure with multiple end-items, the algorithms are applicable to all kinds of product structures including serial, assembly, and
distribution. Second, the independent demands are considered to occur, in addition to the end-items, for any intermediate items such
as the external demand for spare parts.

The heuristic algorithms were coded in Microsoft Visual Basic and executed on a personal computer. A representative
problem was drawn from each of the following systems: serial systems, assembly systems, distribution systems, general systems with
one end item, and general systems with multiple end items. The test problems included a real life problem.

The two heuristic algorithms together resulted in optimal solutions in 78 % of the cases. The largest deviation from the
optimal was 5.65 % and the average deviation from the optimal was only 0.49 %. Both heuristics took less than one second each to
find the solution to any problem.

RD501  Thursday, 15:15-16:30 Track: Spanish Chair: Eva Martinez-Caro
Room: W2-501 Session: S-Knowledge and technology management

RDS01  Integrating Knowledge and Technology for Competitive Advantage: An Analysis of Two Different Approaches

Eva Martinez-Caro, Technical University of Cartagena, Spain
The companies’ need of innovating in order to achieve competitive advantages to survive in the new economy has caused that
knowledge has acquired a great importance. Hence, the analysis of the tools employed by the companies to manage knowledge has
become indispensable. There are numerous solutions based on the new technologies that facilitate and make feasible knowledge
management. In this paper, the use of the new technologies as a valuable tool for knowledge management is proposed with the aim of
providing an integrating framework based on the Nonaka and Takeuchi’s model of knowledge creation. Considering that framework,
how to make a practical implementation of the proposed integration is illustrated through two case studies.

The first case analyses how e-learning technologies are embedded in the knowledge management practices of the
Santander Banking Group, in Spain. This group implemented e-learning technologies progressively, according to their level of
successive, following three stages: initial, consolidation and globalization. Throughout those stages several tools were developed and
offered through a portal called Formavia: catalogue of courses, e-trainers, simulators, groupware tools, system of individual learning
plan advice, e-america program, family classroom, etc. As conclusion, e-learning was revealed as an efficient and potentially fruitful
means to the creation and distribution of knowledge.

The second case analyses the implementation of a PLM (Product Lifecycle Management) system in Navantia, a Spanish
publicly-owned naval shipbuilding company. The features of the PLM system were implemented gradually as well, increasing the
complexity in each new project undertaken. PLM system allowed to compile, integrate and make available all of the information
produced throughout all phases of the products’ life cycle to everyone in the organisation, along with key suppliers and customers.

As a result of all the efforts in the implementation of new technologies, the creation and sharing of knowledge were
promoted in accordance with the business strategy of both of the firms.

RDS01  The Impact of e-Business on Capital Productivity: An Analysis of the UK Telecommunications Sector

Eva Martinez-Caro, Juan Gabriel Cegarra-Navarro, Technical University of Cartagena, Spain
Increasing competition leads organizations to search for more effective business strategies. Many of these have turned to information
and communication technologies (ICT) as a way to cope with turbulent environments. In fact, utilizing technology and management
effectively is important for a firm and is widely accepted as a mean for creating sustainable competitive advantage (Chen and Liaw,
2001).
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In particular, it is widely acknowledged that companies are increasingly facing the challenge of e-business, that is, the use
of internet-based tools to support their business processes (Cagliano et al., 2005). The evolution of ICT has fostered the development
of powerful tools that are expected to improve firm performance dramatically, through higher levels of process efficiency and
integration. Despite the initial enthusiastic expectations, it is still not completely clear how relevant these technologies are for
companies and what actual benefits can be obtained. In fact, there is still poor evidence of actual implementation and effectiveness of
e-business practices.

This paper aims at providing some evidence of the influence of e-business on capital productivity (CP). Productivity is an
important tool for evaluating a business performance (Nachum, 1999). However, studies investigating the impact of ICT on the
productivity have always led to contradictory and/or questionable results regarding the ICT benefits (Sigala, 2003).

In this study, we have considered three different types of technologies that may be associated with e-business (i.e. Internet,
Groupware, and Collective Systems). In doing so, we examine the relative importance and significance of e-business on CP through
an empirical investigation of 139 businesses in the UK Telecommunication sector using a hierarchical regression. The main
conclusions are that there is a significant lack of use of the Internet for increasing CP by SMEs and that any improvement of CP is
significantly affected by Groupware, and Collective Systems, therefore, the UK SMEs and possibly other large companies might be
over-investing in the development of web sites to support Internet presence but under-investing in promoting awareness and use of
these services to customers (i.e. Groupware, and Collective Systems).

RDS03  Thursday, 15:15-16:30 Track: m-Marketing and Operations Interface Chair: Rick So
Room: W2-503 Session: Modeling: Marketing and operations interface

RD503  Behavioral Experiments on Dual Sales Channel Management

Murat Kaya, Sabanci University, Turkey

Ozalp Ozer, Stanford University, U.S.A.

Kay-Yut Chen, Hewlett Packard Laboratories, U.S.A.
Manufacturers have increasingly been selling through direct online channels (i.e. selling directly to consumers through their own web
sites) alongside traditional retail channels. We address a manufacturer’s problem of managing dual (direct and retail) sales channels
when the channels compete in service.

We develop a three-stage game-theoretic model of the strategic interaction between the manufacturer and the retailer. At
stage 1, the manufacturer determines the wholesale price. At stage 2, the manufacturer and the retailer engage in a
simultaneous-move operational decisions game. The retailer determines the product availability level in his store and the
manufacturer determines the delivery lead time in the direct channel. At stage 3, based on a detailed choice model, a random number
of consumers determine which channel to buy from. We identify optimal dual channel strategies for the manufacturer, and analyze
how these strategies change with respect to changes in the environment.

We complement our analytical work with an experimental study to investigate whether the analytical model makes
reasonable predictions of human behavior. Our experiments with human decision makers reveal that (1) The manufacturers can
anticipate the outcome of the subsequent stages of the game, and set the wholesale price accordingly at stage 1; (2) Nash equilibrium
is successful in predicting the qualitative characterization of the simultaneous-move game outcome at stage 2. However, subjects’
decisions exhibit significant deviation from equilibrium predictions due to behavioral factors. We identify risk aversion as an
important behavioral factor, and we extend the analytical model to account for risk aversion.

RDS03  Optimal Promotion Decision Balancing Control of Promotion Effectiveness and Competency in a Market
Hisashi Kurata, International University of Japan, Japan

Promotion is a critical strategic tool for businesses to remain profitable in a highly competitive market. Manufacturers have two

promotion strategies: one is consumer promotion that targets end-customers directly. The other is trade promotion that targets

retailers by expecting them to use the offered promotion budget to encourage end customers to buy the manufacturer’s products. A

manufacturer can perfectly control consumer promotion, whereas trade promotion inherits an agent problem since a retailer usually

pockets some of the promotion money received.

Formulating a two-stage supply chain model of a retailer and a manufacturer, we explore how a manufacturer should
allocate its promotion effort between trade and consumer promotion by balancing control of promotion effectiveness and competency
in a market. We also analyze how an optimal promotion decision will interact with several key business factors, such as production
cost efficiency, brand loyalty, potential market size, and so on. Finally, we propose business implications regarding promotion
strategies for a supply chain.

RD503 A Stochastic Approach to Diffusion Model with Asymmetric Influence

Naomichi Suzuki, Masatoshi Tanaka, Kazuhiro Kasai, Kijung Sung, Matsumoto University, Japan
A diffusion model with innovators and imitators is formulated by the use of the generalized birth process with immigration. The
immigration process corresponds to the behavior of innovators and the birth process to that of imitators. In our formulation, both of
the immigration rate and the birth rate have time dependence. The Bass model is derived under the assumption that the ratio of the
immigration rate to the birth rate is constant. In this case, the probability distribution reduces to the negative binomial distribution.
The meaning of the parameters is different from the original Bass model. We can decompose the sales up to time t into that by the
innovators and that by imitators. Some model functions for sales are derived in our model, and data analyses are also done.
Furthermore, we investigate the behavior of our model when the immigration rate has different time dependence from the birth rate.

RDS03  The Effect of Supply Reliability with Joint Marketing and Inventory Decisions

Rick So, Shaoxuan Liu, Fugiang Zhang, University of California - Irvine, U.S.A.
This paper studies the impact of supply reliability on a retail firm’s performance under joint marketing and inventory decisions. The
firm sells a product in a single selling season and can exert marketing effort to influence consumer demand. In the first part of the
paper, we characterize the firm’s optimal decisions and demonstrate that a more reliable supply leads to a higher profit for the firm.
In the second part, we quantify the value of improving supply reliability and investigate how different product characteristics may
affect this value. We find that, all else being equal, the maximum unit cost a firm is willing to pay to increase supply reliability may
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either increase or decrease in product price. Thus, it is not necessarily true that emerging technologies for improving supply
reliability should first be adopted for products with the highest unit contribution margin. However, a product with a lower marketing
cost function always benefits more than a product with a higher marketing cost function. This finding suggests that the priority of
adopting new technologies should be given to situations where the firm can effectively induce greater demand through promotional
effort. These results provide useful insights into how firms should make investment decisions on new technologies to improve supply
reliability.
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Tokyo Map

How to get to Narita International Airport

1) Limousine bus (orange color)

Time required: approx. 90 minutes or longer, depending upon traffic conditions
(congestion, etc.)

Cost: approx. 3,000yen

2) Narita Express (N'EX) (operated by JR East)

Time required: slightly less than 90 minutes

Cost: approx. 3,000yen

3) Airport Narita Rapid Service (operated by JR East)
Time required: slightly less than two hours

Cost: approx. 1,500yen

4) Keisei Skyliner (operated by Keisei Electric Railway)
Time required: slightly less than 90 minutes

Cost: approx. 2,000yen

5) Keisei Express (operated by Keisei Electric Railway)
Time required: slightly more than 90 minutes

Cost: approx. 1,000yen

For more details of transportation services, please refer to the following websites:
1) Limousine bus - www.limousinebus.co.jp/
2), 3) JR East - www.jreast.co.jp/
4), 5) Keisei Electric Railway - www.keisei.co.jp/
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Gakushuin University Campus Map

http:/lwww.gakushuin.ac.jp/ad/kikaku/english/location/index4a.html

Cafeteria
(Lunch & Reception Party)

Fujimi Bldng:
Tea
Ceremony

West 2 (W2) Building
Registration & Session Rooms

Main Gate:
Departing Place
for Banquet &
Factory Tours

East 2 (E2)
Building

A convenience store “Seven Eleven” is on the second floor of the cafeteria building.
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Background

Operations Management is to contribute to the firm, environment, and society through the efficient and
effective management of operations in product development, procurement, production, distribution, and
sales. The Japanese production management concepts such as JIT and TQM have been widely applied
throughout the world, and its fundamental ideas are now incorporated into a research and teaching

discipline of Operations Management.

Mission and purpose

The mission of JOMSA is to play a central role in the research and education of operations management in
Japan, and is to promote both interdisciplinary research of various engineering fields related to production
and managerial research for decision makings in operations with global perspectives. JOMSA also
promotes diverse fields related to operations such as supply chain management and service sciences. The
purpose of JOMSA is to further the understanding of manufacturing management principles and to
establish an academic discipline of operations management that will lead to the development of a new
made-in-Japan theory of manufacturing.

Networking

JOMSA is a place in Japan to exchange information on research, teaching, and practices of operations
management including operations strategy. JOMSA also commits to promoting an alliance with Production
and Operations Management Society (POMS), European Operations Management Association (EurOMA),
and operations management related academic societies in Asia, and aims for contributing globally to the
advancement of the academic discipline and the industry.

Representatives of founders
Michiya Morita (Professor, Gakushuin University)
Kakuro Amasaka (Professor, Aoyama Gakuin University)

Yoshiki Matsui (Professor, Yokohama National University)
Hirofumi Matsuo (Professor, Kobe University)

To join JOMSA, please visit our website.

URL: http://www.e-jomsa.jp

Inquiries by e-mail or fax.
E-mail : info@e-jomsa.jp FAX : +81-52-915-5019




