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Abstract: This study has two phases. The first phase constructs a comprehermiel of key success factors (KSFs) for supply chain
network management implementation in the semiconductor industry badeatioa literature review and an expert review. The model
has four dimensions: strategy, process, organization, and tecg{@B@T), and 15 KSFs. The SPOT model can be a checklist for future
projects. The second phase analyzed the complicated interrelationstiiyg &8Fs with Fuzzy Decision Making Trial and Evaluation
Laboratory and discussed its managerial implications. Lastly, we priwidease studies to confirm the importance of the two most
important factors.
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1 Introduction network management implementation.  Error-free
decisions regarding information technology (IT)
1.1 Research motivation investment for adapting a firm to its business environment

are vital. However, because of the complicated nature and

Supply Chain (SC) is a concept which can belarge scope of SC network management IT
considered analogous to a pipeline of physical andimplementation, few such projects are considered
informational flows between suppliers and customerssuccessful 7,8]. In recent years, there have been
From an operational point of view, this pipeline works like increasing efforts to design an efficient information syste
a process of activities that are distributed. Thereforefor SC network management; however, many of these
supply chain is not only a linear structure but actually aefforts have led to failured].
network [L,2]. In recent years, SC network management From the literature review, we found few research
has become an important management approach to creapeiblications with an overview of the key success factors
closer enterprise collaborations3,4,5,6], and many (KSFs) for implementing a SC network management IT
companies have invested significant resources imsystem. Many publications discussed factors only from a
developing information systems to obtain successful SGspecific perspective, such as strategy, business proaess, o
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information technology; however, in the real world, view, which serve to help companies learn about the best
overall KSFs are important for decision-making. practice from other successful implementations. To make
When enterprises implement an SC network the results comprehensive, this study reviews the liteeatu
management system, there are many factors to consideon the implementation of other enterprise-wide systems,
These factors are usually with dependencies. Therefore, such as Enterprise Resource Planning (ERP). The
is difficult for decision makers to measure a single effectliterature was mainly collected from journals in the fields
from a single factor while avoiding interference from the of operation management, SC network management, and
rest of the system. information management. To ensure a rigorous analysis,
theses, dissertations, and unpublished working papers
were excluded. Of the 78 factors identified, top
1.2 Research objective management support and business process reengineering
are mentioned in several studies. Top management support
The first objective was to define the comprehensive setS important because it makes it easier to perform the cross
of key success factors for implementing a SC networkOrganization integration task1(,11,12,1314,1516].
management IT system in the semiconductor industry. ThéUSiness process reengineering is mentioned several times
defined model can be a critical foundation for future in the literature because it is critical to improve or even
project managers of supply chain integration projects and€éngineer business processes before implementing IT
ensures that all KSFs will be considered to avoid failure,Solutions to support themi,13,17,18,14,19). The data
which is extremely costly. accuracy and transparency in supply chain management is
The second objective was to analyze theimportant because through accurate and updated
interrelationships of these KSFs using the Fuzzy Decisior{"formation, companies can efficiently manage the product
Making Trial and Evaluation Laboratory (Fuzzy flow and information related to the issues such as
DEMATEL) method and define the two KSFs that will Production capacity, customer demand and inventory at
have the greatest impact on other KSFs for SC networkdOwer costs £0,14,21,22].
management implementation. To illustrate these results, Sumner P3] provided seven case studies on the
real world examples were used to illustrate how the topimplementation of enterprise-wide information
two KSFs identified in this study affect the project management system projects. Based on these case studies,
implementation process. The top two factors were topthis study highlighted the issues, benefits, and critical
management support and clear goals, objectives, anguccess factors of this large-scale integrated informatio
requirements. system. The factors evaluated in this study include
The results of this study indicate the direction for the management structure, the re-design of business
continuous improvements and future development of SGorocesses, training and re-skilling, external consustant
network management systems and can serve as ganagement support, the role of the champion, discipline

foundation for academic research in related fields. and standardization, and effective communication. Liu et

2 Literature Review al. [16] performed a case study of an inter-enterprise
workflow-supported supply chain system and presented

2.1 Construction of the initial KSE model the key success factors of supply chain management based

on experiences and lessons learned. The key factors were
good cooperation and negotiation with suppliers and

factors and organized the factors into an initial set of KSFsretaIIerS and the use of open and standard hardware and

for SC network management implementation. Key Succes§01‘tware systems as well as standard e-business. In these
factors are the most important factors that an enterprisdV/O Papers, top management support was referred to as an
must consider as its first priorities. If an enterprise fesus 'MPortant factor.
on these factors and develops appropriate strategied| itwi  Gunasekaran and Ngal3] reviewed and classified
result in successful SC network managementprevious publications regarding the application of
implementation. Hence, extracting the KSFs of the SCinformation technology in supply chain management.
network management implementation phase can help afhere are some problems often cited in the literature when
enterprise efficiently allocate its resources to key areasleveloping an IT-integrated SCM, such as a lack of
where “things must go right”. integration between IT and the business model, lack of
However, there are few empirical studies concerningproper strategic planning, poor IT infrastructure,
the KSFs of supply chain implementation with a holistic insufficient application of IT in virtual enterprise, anceth

This study summarized 78 previously published key

(@© 2014 NSP
Natural Sciences Publishing Cor.



Appl. Math. Inf. Sci.8, No. 3, 1331-1341 (2014)ww.naturalspublishing.com/Journals.asp %N =) 1333

inadequate implementation of IT in SCM. This study Langley et al. 25] discussed some major barriers and
presented a framework that identifies the key areas othallenges that must be addressed to make supply chain
focus in applying information technology to supply chain technology work as intended. This study suggested that
management. They categorized six classifications angupply chain leaders must take an active role in planning,
discussed the details in every classification. The firsimplementation, and evaluation of SCM systems.
classification was strategic planning for IT in SCM and the  Bose et al. 10] presented a case study of ERP and
details for were top management participation, a long-termsupply chain management integration in China. The
business plan, developing a consortium and strategidactors in this paper included project management team
alliances, and major changes in business processes am@mpetence, interdepartmental  cooperation  and
way the company operates. The second classification wasommunication, clear goals and objectives, vendor
virtual enterprise and SCM, which details discussions onsupport, careful package selection, data analysis and
partnership based on core competencies, collaborativeonversion, dedicated resources, user training, edurcatio
network of firms, and training and education in IT. The on new business processes, minimal customization,
third classification was e-commerce and SCM, whicharchitecture choices, change management, internal and
details discussions on education and training andexternal integration through consolidation of system
government support, internet speed, logistics (includinginstances, use of integration technologies, standaidizat
reverse), customer relationship management, security andf data and process definitions, process flow improvement
ethics. The fourth classification was infrastructure for IT to fit with the system and business needs, addition of
in SCM, which details discussions in IT migration, fitness analytical capabilities to transform robust data access to
for the business process, and optimal investment areas thaseful business knowledge, strategies and sequences for
need to be identified. The fifth classification was realigning business processes, use of quality management
knowledge and IT management in SCM, which detailsprograms, emergence of the right strategic plans to
discussions on IT training and education. The sixthovercome power struggles and politics, software
classification was implementation of IT in SCM, which suitability, appropriate system integration strategy and
details discussions on a cross-functional project teath wit technology, and information quality.

IT skills, performance measures and metrics, and a

well-documented implementation plan.

Hwang et al. 17] performed research for an e-supply 2.2 Analysis of the interrelationships among

chain project of electronic integration in the KSFSinthe model
semiconductor industry. Four critical success factorsewer
presented to solve the challenges encountered in the Analysis of the interrelationships among KSFs for SC
project, and the four factors were business proces$ietwork managementimplementation is a multiple criteria
re-engineering, business process and system integratiofgcision-making (MCDM) problem. There are several
process and data exchange standardization, and chan§¢CDM methods, such as analytical hierarchy processes
management. (AHP) and Decision Making Trial and Evaluation
Laboratory (DEMATEL). The AHP method assumes that
Fawcett et al. 24] conducted a literature review, a Key Success Factors are independent; however, decision
cross-functional mail survey, and 51 in-depth case studymakers often address the problem that the criteria are
analyses of supply chain integration and summarized thénterdependent in the real world. For example, criterion A
success and hindering factors for supply chaininfluences criterion B; therefore, criterion B can be furthe
management. The factors evaluated included informationmproved if criterion A is improved. Therefore, when
transparency, collaborative planning, IT architecturedecision makers meet many criteria that need
f/internet, formal performance tracking, adoption of aimprovement, a better solution is to find the criteria that
strategic SCM vision, supplier certification/reduction, most strongly influence the other criteria, and the best
target segmented customers, shared investment/benefiispprovement can be reached by starting with these
accurate comprehensive measures, supplier alignment aratiteria.
rationization, process documentation and ownership, The DEMATEL method, which was developed by the
managerial and employee support, open informationScience and Human Affairs Program of the Battelle
sharing, trust-based alliances, cross-trained expeaxtenc Memorial Institute of Geneva between 1972 and 1976,
managers, supply chain education and training, and usingvas used to study and solve a cluster of intertwined
chain advisory councils. problems and contribute to the identification of workable
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solutions using a hierarchical structu6]27,28]. It is an Five expert review discussions were conducted, and
appropriate  method that helps in gathering groupeach group discussion was held with four to six
knowledge, visualizing the causal relationships of theparticipants. The participants were selected to comply
criteria, and indicates the degree of influence through awith the guidelines of homogeneity, heterogeneity and
cause-effect diagram. DEMATEL is commonly used in representation proposed by Morga0] to form an

various types of MCDM problems. Lin and Tzeng9 appropriate expert review meeting. All participants were
proposed developing strategies and operation modelfamiliar with SC network management and had different
using DEMATEL for the administration of science park to backgrounds and expertise. The participants recruited
advance the value of the park. DEMATEL can convert thefrom industry all participated in a successful e-supply
relationships between criteria into a visual structuralchain project between the Taiwan Semiconductor
model and can be used as a way to handle the inneManufacturing Company (TSMC), which is the largest

dependencies within a set of criteria. semiconductor foundry in the world, and Advanced
Semiconductor Engineering Inc. (ASE), which is the
3 Phase 1 — constructing the SPOT model worlds largest semiconductor assembly, testing, and

packaging service provider.

There were two phases in this study. The first phase  All expert review discussions were moderated by a
used a literature review to construct an initial KSF mOdel,Same moderator. The moderator had 18 years of industrial
and the model was reviewed by experts who haveexperience with SC network management system, had full
experience in  SC network management systemunderstanding of the topic and purpose of the expert
implementation to finalize the SPOT model. The secondreview discussions, and had participated in the
phase consisted of using Fuzzy DEMATEL to calculate aforementioned e-supply chain project. The following five
the Interrelatlonshlps between each key success factor. questions were asked in each session to ensure the group

discussion stayed focused on the topic:

3.1 Expert Review
eWhich KSFs do you think are appropriate for SC
From the literature review, we found 78 previously =~ network management system implementation in the
published key factors and organized the factors into an semiconductor industry?
initial set of KSFs for SC network management system
implementation. This information was used as the eWhich dimensions do you think are appropriate for SC
foundation for the ensuing expert review. network management system implementation in the
To combine academic knowledge with practical — semiconductor industry?
experience in order to finalize a comprehensive KSF
model, this study used the initial set of KSFs as a eWhich KSFs and dimensions can be consolidated?
foundation, and a series of expert review discussions were
conducted to obtain a diverse array of valuable eWhich KSFs should be put under which dimension?
experiences and perspectives on the topic “ldentifying key
success factors for SC network management els the KSF model for SC network management
implementation in semiconductor industry”. implementation a comprehensive model?
The participants of these expert review discussions
were divided in two groups; the first group included
individuals from an academic setting, and the second
group included individuals from industry. The academic Each expert review interview lasted approximately 60
group was divided into two fields: “industrial engineering to 90 minutes, and the data were recorded by note taking.
and management,” which consisted of five participants,The moderator made a summary note after each session to
and “technology management,” which consisted of twofacilitate data analysis. In each discussion, the moderato
participants. The industry group was divided into two and participants followed the above five questions to lead
fields: “information technology,” which consisted of four the discussion. The four dimensions discussed were
participants, and “business,” which consisted of two strategy, process, organization, and technology. In the
participants. In expert review, the total number of discussion, the panelists deleted or combined the initial
participants was 13. factors to obtain the SPOT model.
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_ _ Table 1 The SPOT model Definition 1: The pair-wise comparison scale has five
Dimension _ Factor levels, which are “No influence (0)”, “Low influence (1)",
F1. Top management support “Medium influence (2)”, “High influence (3)”, and “Very

F2. Clear goals, objectives, and business

. high influence (4)” In addition, “(#)” indicates the score of
Strategy requirements this level
F3. An appropriate SC network management o . L . . . .
system implementation strategy Definition 2._The |n!t|al c_hrect re!at|onsh|p matrb_( is
F4. Compliance of related policies and regulations @ N X N matrix, which is obtained by a pairwise
F5. Business process re-engineering comparisonX = [Xj|nxn. The elemenk;; denotes that the
F6. The integration of business process and degree criteriainfluences criterig.
Process information systems Definition 3: The normalized direct relationship matrix
F7. Processes designed to ensure interdepartment@l, D = [dij]nxn- Using formula (3.1) and (3.2), € dij <1
cooperation can be obtained, and the diagonal elements are 0.
F8. Formation of a competent project team
F9. Change management 1

F10 .Effective interorganizational communication ibj=1,2,...,n (3.1)

S— —  —
: maXi<i<n ¥'_q1 Xij
and collaboration 4<i<ny j—1%ij

Organization

F11. Performance measures and value evaluation o
F12. Supply chain partner selection D=s-X (3.2)
F13. Data accuracy and transparency in SC Definition 4:The total relationship matrixT,
network management T = [tij]nxn. T is calculated using formula (3.3), ard
Technology F14. Standards for process and data exchange deno[[gs]ntme identity matrix. g 33
F15. IT infrastructure readiness
T=D(-D)! (3.3)
Definition 5: R andC denote the sum of the row and
3.2 The SPOT model the sum of the column within matrik, respectivelyR and

C can be acquired using formulas (3.4) and (3.5),

The result of data analysis was a KSF model for Screspectively.

network  management implementation in the n
semiconductor industry and is shown in Tabl& his KSF R = Z tij 3.9
model was named the “SPOT model” because it consisted =1

of four dimensions (strategy, process, organization, and

n
technology) and 15 key success factors. C= thi i (3.5)
=
4 Phase 2 — Analyze the SPOT model using R is the sum of the row and shows the total given
Fuzzy DEMATEL effects, directly and indirect; is the sum of the column
and shows the total received effects, directly and
4.1 Fuzzy DEMATEL indirectly. Hence, whem = j, the sum(R; +C;) denotes
the total effects given and received by factbrand
4.1.1 DEMATEL method indicates the importance of factbin the decision-making

problem. In addition, the differencg’ — C;) denotes the

The DEMATEL method was developed by the net effect by factoi and can be used to classify factor
Geneva Research Centre of the Battelle Memorialinto the cause group or the effect group.
Institute, which was developed to study the structural  Definition 6: A cause-effect diagram is drawn with the
relationships in a complicated cluster of problems. Thehorizontal axis(R+ C) and vertical axis(R— C). Each
DEMATEL method can be used to indicate the degree offactor can be mapped by the dataget-C,R—C).
influence between factors and visualize the causal
relationship among the factors through a cause-effect
diagram. The method uses directed graphs to demonstra#1.2 The Fuzzy DEMATEL
the directed relationship among these factors. Suppose
there is a set of n factors in the decision-making problem, Fuzzy logic is a mathematical way to represent and
F = {FLF2,...,FN}. The essential definitions are handle vagueness in decision-making, and it is beneficial
described below: to convert linguistic terms into fuzzy numbers. The
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concept of linguistic variables is extremely useful in Table 2 Linguistic variable table
dealing with decision-making situations, which are too Value of linguistic variable  TFN
complex or ill-defined to be reasonably described using Very high influence (3.4.4)
conventional quantitative expressions. A  linguistic High influence (23,4)
variable is a variable with lingual expression as its value. Medium influence (1.2,3)
For example, “No influence,” “Medium influence,” and Low influence 0.1,2)

No influence (0,0,1)

“High influence” refer to the natural representation of the
preference or judgment. The essential definitions of fuzzy
logic are described as the following:

Definition 7: A fuzzy seK is a subset of a universe of
discourseX and is characterized by a membership function
Uz (X) representing a mappingg : X — [0,1]. X = {x}
represents a collection of elemeqtand the function value
of g (x) for the fuzzy seK is called the membership value Step 1: Identifying the goal for decision-making and
of xin K, which represents the degree of truth thas an extracting the .evaluation criteria}. In' Qecision—making
element of the fuzzy sé. It is assumed thatg (x) € [0, 1], problems, the_fl_rst step must be identifying the deC|_S|or_1

! goal. Second, it is necessary to develop a set of key criteria
where g (x) = 1 reveals thak belongs toK completely, o eyaluation; for example, forming a committee is an
whereag g (x) = 0 indicates thak does not belong to the  gftective way to gather group knowledge to extract the
fuzzy setk. B evaluation criteria of the goal and design the questioenair

Definition 8: A fuzzy numbeN is a fuzzy subset in the using the set of criteria.
universe of discoursx. _

Definition 9: A triangular fuzzy numbeN can be
defined as a triplefl,m,r), and the membership function
Hg (X) is defined as:

The procedure of the Fuzzy DEMATEL method is
explained below.

Step 2: Acquiring and aggregating the opinions of the
decision makers. This step generates a survey to obtain the
opinions of the decision makers. For dealing with the
ambiguities of human thought, fuzzy set theory is
incorporated with the DEMATEL method. The linguistic
variables scale and corresponding TFN are presented in

— (3.6)  Table2. Decision makers assign the linguistic variables to
0 x> the pairwise comparison between criteria, and these

’ linguistic variables will be converted into TFN. Using the
Wherel, m, andr are real numbers afck m<r. Centroid method, these fuzzy assessments are aggregated

Definition 10: Calculate the average TFN score. The@nd defuzzified as a crisp value through definitions 10 and

average matrixA is obtained by averaging all decision 11. After deffizifiqation, an average direct relatiorjship
makers scoresA = [aij]nxn and is calculated using Matrix will be obtained, and the matrix can be used in the

Hy(x) = f(x) = (r—x)

formula (3.7). rest of the DEMATEL method.
H H Step 3: Computing the total relationship matrix. Based
aj = (Lij,Mij,Rj) = 1 Z R — 1 (lj,mj.1ij) on the average direct relationship matrix, the normalized
R S 1 direct relationship matrix can be obtained through

(3.7)  definition 3, and the total relationship matrix can be
WhereH indicates the numbers of decision makers to beacquired using definition 4.
asked, an(x’}‘i is a TFN score denotes the degree that factor
i affects factor given by thlay, decision maker.
Definition 11: Calculate the BNP value. The BNP

Step 4: Obtaining and analyzing the cause-effect
diagram. According to definition 5, the sum of row*
) and the sum of columnCi” can be obtained, and the
value of a TEN can be calculated using formula (3.8). dataset for each factor can be calculated. By definition 6,
(R —Lij) + (Mij —Lij) the cause-effect diagram can be drawn with the horizontal
[ i B (3.8) axis “R+C” and the vertical axis R—C". Hence, the
3 cause-effect diagram can be used to illustrate the
After deffizification, an average crisp value matrix will complicated interrelationship of factors. Finally, the
be obtained, and this value can be used in the rest of theause-effect diagram can be analyzed, and its managerial
DEMATEL method. implications can be interpreted by decision makers.

BNR; = Lij +
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Table 3 The job level and function of surveyed respondents  «p_ o
Director Senior
Department & Senior Manager . Sub-total
engineer
manager
IT 2 6 2 10 . .
Business 5 2 0 7 Table 5 The sum of the effects given and received for each factor
R Total effect Net effect
Sub-total 7 8 2 17 Code R C R +0) R-O
F1 24711 1.144 3.855 1.567
F2 2593 1.300 3.893 1.293
: : F3 1.999 1.659 3.659 0.340
4.2 The queStI onnaire survey F4 1.608 1.007 2.615 0.601
F5 2.044 1.981 4.025 0.063
A questionnaire was designed based on the SPOT E6 1.625 2.052 3.677 -0.428
model. This study surveyed the 17 managers and F7 1584 1.854 3.439 -0.270
executives that participated in the e-supply chain project F8 1.792 1.637 3.429 0.156
between TSMC and ASE. The surveyed respondents were F9 1.462 2.188 3.650 -0.726
carefully selected to obtain the experiences and opinions F10 1517 1.994 3.510 -0.477
from different job levels and functions (shown in TaB)e F11  1.467 1.719 3.186 -0.253
F12 1428 1.761 3.189 -0.333
: . F13 1.319 1.892 3.211 -0.573
4.3 Interrelationships among the 15 factors F14 1302 1938 3241 0,636
evaluated FI5 1.283 1.607  2.890 0.324

After the questionnaire survey, Fuzzy DEMATEL
was employed to capture the complicated
interrelationships between the 15 factors evaluatedt,Firs
each survey result was converted into a fuzzy matrix with
a linguistic variable table.

Formula (7) was used to average the assessment da
of the respondents, and formula (8) was used to defuzzify

the averaged fuzzy matrix into an initial direct relatioipsh
matrix. Based on the initial direct relationship matrixeth
normalized direct relationship matrix was obtained using
formula (1)-(2). Finally, the total relationship matrix sa
acquired using formula (3). Tabld shows the total
relationship matrix.

For each factor, the sum of row R”, the sum of
column ‘G, (R +C;) and(R, —C;) were calculated using
formulae (4)-(5) (shown in Tabl®). “R” indicates the
degree that factor influences other factors, whereds™
indicates the degree that factbis influenced by other

RC
(Net effec
0.5

RAC
-1 (Totaleffect)

Fig. 1 The cause-effect diagram

factors. Therefore, denotes the total effects given and

received by factor and indicates the degree of importance
of factor i in the entire system. Furthermor&R — C))
represents the net effect that factdras on the system and
can be used to classify factomto the cause group or the
effect group. Factor belongs to the cause group when
(R —Gj) is positive; otherwise, it belongs to the effect
group.

The cause-effect diagram is presented in Figliay
mapping the datas€R + Ci,R — C;) with the horizontal
axis-total effect R+ C” and the vertical axis-net effect

5 Resutls and discussion

5.1 Results

By analyzing the cause-effect diagram, some

valuable information can be obtained for future project

managers to make decisions. The managerial implications
of this analytical result are summarized as follows.
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Table 4 The total relationship matrix

F1 F2 F3 FA F5 F6 F7 F8 F9 F10 F11 F12 F13 F14 F15
F1 0.089 0.171 019 0.136 0.222 0.195 0.201 0.196 0.240 10.2D.184 0.185 0.172 0.169 0.147
F2 0.141 0.095 0.192 0.121 0.217 0.212 0.189 0.152 0.212 30.19.177 0.182 0.171 0.184 0.154
F3 0.087 0.103 0.091 0.082 0.153 0.165 0.143 0.134 0.177 30.1®.128 0.154 0.145 0.143 0.130
F4 0.093 0.106 0.115 0.052 0.134 0.115 0.116 0.098 0.138 70.1D.112 0.117 0.103 0.106 0.088
F5 0.091 o0.101 0.126 0.078 0.110 0.179 0.166 0.129 0.188 90.1®.137 0.135 0.150 0.163 0.122
F6 0.065 0.080 0.094 0.054 0.125 0.094 0.114 0.104 0.140 60.1».110 0.113 0.141 0.141 0.124
F7 0.067 0.077 0.100 0.058 0.123 0.130 0.083 0.107 0.141 90.14€.114 0.111 0.113 0.117 0.095
F8 0.082 0.093 0.113 0.060 0.142 0.145 0.138 0.083 0.156 40.1%.123 0.117 0.141 0.137 0.109
F9 0.073 0.072 0.094 0.056 0.122 0.120 0.113 0.091 0.090 60.1D.102 0.099 0.111 0.113 0.090
F10 0.065 0.075 0.092 0.055 0.127 0.117 0.123 0.105 0.144 860.00.126 0.096 0.111 0.113 0.084
F11 0.066 0.077 0.098 0.056 0.122 0.109 0.115 0.106 0.130 240.10.073 0.100 0.100 0.104 0.088
F12 0.066 0.075 0.099 0.058 0.111 0.111 0.094 0.091 0.114 070.10.094 0.073 0.114 0.122 0.100
F13 0.056 0.061 0.086 0.050 0.094 0.124 0.090 0.084 0.108 990.00.081 0.087 0.074 0.121 0.104
F14 0.053 0.056 0.081 0.049 0.094 0.114 0.089 0.080 0.105 950.00.081 0.098 0.126 0.075 0.109
F15 0.051 0.058 0.088 0.043 0.086 0.122 0.081 0.077 0.106 850.00.076 0.096 0.120 0.130 0.064

First, through the cause-effect diagram, these keyb.2 Discussion
success factors can be divided into two groups. If the
“R—C " (net effect) value of factor i is positive, it belongs The top two factors that have the high&st C values
to the cause group; otherwise, it belongs to effect grouparetop management support andclear goals, objectives,
The cause group includes F1, F2, F3, F4, F5 and F8and business requirements. We want to analyze a
whereas the effect group includes F6, F7, F9, F10, F11successful experience in SC network management system
F12, F13, F14 and F15. The effect group factors are easilymplementation and we want to confirm and illustrate how
affected by the cause group factors. Hence, if companiethese two factors will affect the successful implementatio
want to obtain high performance in terms of the effectof an SC network management system.
group factors, they should control and improve the cause

group factors in advance. 5.2.1 Top management support
Second, the top two factors with the higheR—=C” As k \v chai tivities | I
values are top management support (F1) and s key supply chain activities in a company usually

clear goals, objectives, and business requirements (F2). exist across'multiple prganizations and the financial
These two factors have the most influen@e— C) on resource of _|mplement|ng a SC network management
other factors; at the same time, these two factors have thgyStem Is .h'gh’ top _management support to for.m. a
second and third highest intensity relationsh{ps+ C). cross-organizational project team and allocate sufficient
Hence, they are the most important factors and should bgnanuql resources for ach|eV|_ng the projects SUCCEsSS 1S
focused on first. In addition, t€ompliance of related Imperative B2]. The e-SCM project was led by the senior

policies and regulations (F4) has the third highest vice president of IT with strong steering committee

“R—C” value; however, its R+C” (total effect) value is members that consisted of senior managers from Sales and

the lowest. This indicates that this factor affects otherMarke.t'ng’ Manufacturing Operat|on, and : Corporate

factors and is not easily affected by other factors.pl"’lnnlng at TSMC and ASE. The active participation of

However, change management (F9), which has a strong the top management set a clear vision and provided

negativeli—CvaIue is easily affec:[ed by other factors. vaIuab[e advice at critical points that profoundly affett'e
Third,  bus ' ' . (F5) the project results. In the emergence of the e-SCM project,

ird, business process re — engineering ,

eSS i top management sketched the concept of “Virtual Fab”
cleargoals, objectives, and requirements (F2), and gang defined the high-level project implementation

top management support (F1) are the factors that have the yoadmap for the entire e-SCM project team to follow. The
highestR+C value. These rgsults_mdlcate that these threesteering committee had been active in leading the whole
factors have the highest intensity of relation to Otherproject and holding review meetings on a regular basis. As
factors and have a large effect on the system. the top management realized that the benefits of e-SCM
Fourth, the factors that have the top fd®ir C values  would exponentially increase only if the number of
are all in the dimensiondrategy’. Therefore, strategy is connected companies was maximized, one of the most
the most influential dimension. The factors in this critical decisions made by the committee was to urge the
dimension should be carefully considered because thisnternationalization of the data transfer protocol depebb
dimension affects many other factors. by TSMC and ASE via RosettaNet, which is a globally
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supported standards development organization fol Standard ePO(3A4) Customization ePO(3A4)
collaborative commerce. The data standards this
organization defines are widely adopted by companies tc Castomer
support inter-company business processes for efficient St
ePOV
B2B
Server

T Customer proviges
12NC codes

2. Extract cust_codes
from PDM by 12NC

3. spiit the 3A4 into

multiple Pos by

customer code

One PO forone
customer is created
to OM when receive
one 3A4

Muitipie Pos for
multiple
customers are
created to OM

when receive
one_3A4

network management. Therefore, implementation of this
protocol significantly accelerated the e-SCM solution that
is being widely adopted by other companies in the
semiconductor industry supply chain.

Customized
Process

i 538 [ S [ B28 ] [e'SCM
Server Server oM

PO: Purchase Order;
. . OM: Order Management:
The goal of the e-SCM pl'OJECt, which was to 3Ad4: The Partner Interface Processes (PIP) number for e-Order defined by RosettaNet

integrate key operational activities and data between
TSMC and ASE and extend the information and _ o
transaction interface to their joint customers, had been Fig- 2€-SCM process design for standard and customization
very clear since the project kickoff. Under the guidance of
the stated goals, the specific objectives that the project
mrt()egtcj:tec\j/vé?er%aeﬁi?];g t:cecosz}?]/e?r. ?fl)tr;g csjtur:eaetxﬂngf :rlﬁimportant factors that may result in the failure of
ﬁ\tejgrate key business proce%gés (2) to improve thimp_lement:_ation of an SC network management system
transparency of information exchanée and (3) to increas%"ojea' This study adopted the Fuzzy DEMATEL method
the speed of information delivery A” of the project 0 analyze and illustrate the comp[lcated interrelatigush

' among KSFs. Through the analysis process, the KSFs can

activities, including business requirement collection, be categorized to support future project managers in

change management plan deyelopment, and I.T S.ySterH]aking important decisions. Particularigp management
design, were aligned to the projects goals and objectives. support and clear goals .objectivs ,and business

To fulfill the needs of all business transactions amongrequirements play an important role in SC network

5.2.2 Clear goals, objectives, and business requirement

ilustrates  the  incorporation  of - commonality and these two factors first. Furthermore, all factors in the
P y “strategy” dimension should be carefully considered

E?Safénz'z?;'ggtgzager defPCcl\)/lngztﬁrr]n I'jégﬂtégsfosrhr?;\:nm;?because these factors easily affect other factors. The
9 ' P sults of this study will be valuable for companies when

procedures, Whe_reas a cust_om|zed I_D_urchas_e Order_(Péjlocating limited resources in SC network management
process was designed to satisfy specific requirements: on stem implementation projects

international company with multiple worldwide regional '

offices requested a special business process. In this

process, when a master PO was sent to TSMC, the mast

PO could be split into multiple sub-POs for each of its %cknowledgement
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