ELSEVIER

Available online at www.sciencedirect.com

ScienceDirect

Expert Systems with Applications 35 (2008) 1809-1816

Expert Systems
with Applications

www.elsevier.com/locate/eswa

A neural network evaluation model for ERP performance from
SCM perspective to enhance enterprise competitive advantage

I-Chiu Chang ?, Hsin-Ginn Hwang °, Hsueh-Chih Liaw °, Ming-Chien Hung ©*,
Sing-Liang Chen ©, David C. Yen ¢

& Chia Nan University of Pharmacy & Science, Department of Information Management
® National Chung Cheng University, Graduate Institute of Information Management
¢ WuFeng Institute of Technology, Department of Electronic Commerce, No. 117, Sec. 2, Jianguo Road, Min-Hsiung Chia-Yi, Taiwan, ROC
Miami University, Department of Decision Sciences and Management Information Systems

Abstract

Due to increasing global competition, many enterprises are aware of the benefits of Enterprise Resource Planning (ERP). While the
external environments and alliance partnerships facing an enterprise are becoming more complex, executives should consider appropriate
partners to enhance efficiency and performance of supply chain management (SCM) as well as to gain potential competitive advantages.
This study constructs a conceptual model to evaluate the performance and competitive advantages associated with ERP from a SCM
perspective. The resulting model can be used to assist an enterprise in evaluating the potential partnerships. The survey data was gathered
from a transnational textile firm in Taiwan. The training and learning models were based on the strategic thrust theory and used the

Back-Propagation Network (BPN) as an evaluation tool.
© 2007 Elsevier Ltd. All rights reserved.
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1. Introduction

The internal information systems of a traditional orga-
nization are usually orientated on a functional basis. This
set-up does not encourage efficient departmental communi-
cation within the firm. Traditional information systems do
not satisfy the information requirements of global logistic
trends. Recently, there has been an emphasis on integrating
a company’s internal and external activities to improve a
firm’s competitive edge. This approach, when applied to
the development of integrated information systems, has
become a major thrust. Davenport (1998) stated that an
integrated information system is a smart tool that can be
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used by a firm to solve problems associated with widely dis-
tributed information sources.

Enterprise Resource Planning (ERP) systems can inte-
grate a firm’s internal information from a financial perspec-
tive, allowing finance, accounting, purchasing and other
departments to acquire information in a timely manner.
ERP emphasizes integration of the flow of information
relating to the major functions of the firm. The broader
and more complex the organization is, the more it requires
integrating this information flow. When applying supply
chain management (SCM), orders can be forecasted effi-
ciently and correctly, stock costs for supply chain partners
can be reduced, and a manufacturing schedule can be set to
optimize manufacturing and supply time. Additionally,
strategic alliance was developed to facilitate collaboration
between firms (Forrest & Martin, 1992). It plays an impor-
tant role in establishing a firm’s competitive advantage
(Bowersox, 1990). SCM emphasizes close collaboration
between supply chain partners and the building of a strong
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alliance in their joint strategic business focus. Therefore,
SCM and a firm’s competitive advantage are closely linked.

Integrating SCM to an ERP system can facilitate infor-
mation flow in the supply chain so that partners of the
chain can streamline their operations and share informa-
tion sources to provide timely and accurate services to their
customers. Traditional methods to evaluate ERP perfor-
mance are limited to the internal departments of the com-
pany and do not include supply chain partners. However,
under the global competition, many companies strengthen
their core competencies via selecting their good business
partners (Hong, Park, Jang, & Rho, 2005). Moreover,
Choy, Lee, and Lo (2003) suggest that improving supply
chain execution is important for achieving a firm’s compet-
itive advantage. Shin, Collier, and Wilson (2000) empha-
sized that a firm’s performance can be evaluated by one
or more key competitive priorities. Therefore, the five stra-
tegic forces of the strategic thrust theory can be indepen-
dent or linked (Wiseman, 1985), and may relate to SCM
performance.

This study uses a case to construct a conceptual model
for the performance evaluation of an extended ERP system
from an SCM perspective. The Back-Propagation Network
(BPN) is used as a tool to access tacit knowledge held by
the firm’s employees and the ERP consultants. This knowl-
edge can be used to evaluate the extended ERP systems
that conform to the SCM performances. The goals of this
paper are as follows:

(1) To access the tacit knowledge inherent in the case
firm’s employees and its ERP consultants/experts
through the model learning process.

(2) To construct a BPN model to support a firm in eval-
uating its extended ERP performance from an SCM
perspective and to test the competitive advantages
gained by the ERP system.

(3) To produce results that will be useful to a firm when
selecting partners.

2. Literature review
2.1. Strategic thrust theory

Porter (1985) used a value chain to analyze the oper-
ations of firms in reaching global optimization by coor-
dinating activities. Porter identified five key forces that
enable a firm to establish a long-term competitive advan-
tage. His “Five Forces Theory” comprises of the bar-
gaining power of suppliers; the bargaining power of
buyers; the potential threat of new entrants; the threat
of substitute products or services; and rivalry among
existing firms.

Wiseman (1984) proposed a Strategic Thrust Theory to
assist firms in planning and implementing a strategic infor-
mation system to gain competitive advantages. The initial
Strategic Thrust Theory included differentiation, cost,

and innovation (Wiseman, 1984). Wiseman (1985) further
broadened the scope of Porter’s model, by considering
the firm’s competitive advantages as dominant over all
one’s competitors and that can be sustained over a period
of time. The scope then was expanded to five postulates
(Rackoff, Wiseman, & Ullrich, 1985; Wiseman, 1985) that
constitute the major competitive aspects of a firm. The five
postulates include differentiation, cost, innovation, growth,
and alliance.

2.2. Extended enterprise resource planning (EERP)

Regarding the definition of ERP, some literature states
that an ERP system is a package to integrate a firm’s inter-
nal information systems (Bylinsky, 1999; Davenport, 1998;
Laughlin, 1999). The American Production & Inventory
Control Society (APICS) defined an ERP system as a
financial and accounting oriented information system. Its
major functions are the integration and planning of
resources including purchasing, production, distribution,
performance and reduction of business costs (APICS,
1998). Meanwhile, Tam, Yen, and Beaumont (2002) added
human resources as basic functions of ERP. Furthermore,
Davenport (1998) separated ERP into four function
scopes: finance, human resources, operations logistics and
sales and marketing. These four functional models are fur-
ther divided into 29 sub-functions.

Although there are many definitions of ERP, the func-
tional models developed by various software companies
are similar. Most firms contemplating an ERP system focus
on the integration of internal resources, but do not con-
sider the competitive environment of global logistics. In
order to maximize a firm’s competitive advantage, ERP
systems should be extended to cooperatively plan and oper-
ate with all partners in the supply chain (Akkermans,
Bogerd, Yucesan, & van Wassenhove, 2003). Vickery, Cal-
antone, and Droge (1999) proposed supply chain levels that
span the value delivery cycles of the manufacturer, its sup-
pliers and its downstream channel members. Ellram (1991)
argued that SCM systems should manage the integration of
material planning and control that flows both ways from
suppliers to end consumers. The extended ERP system
seeks to enhance the competitive performance of a firm
by closely integrating the internal functions and effectively
linking them with the external operations of suppliers and
channel members.

After analyzing the relationship between SCM and ERP
from both the global business and technology perspectives,
Tam et al. (2002) pointed out that there is a demand for the
integration of SCM and ERP. They also compared the dif-
ferences between ERP and SCM systems, and emphasized
that extended ERP systems compel firms to provide a com-
munication and information flow among supply chain
agents, thus overcoming natural boundaries. The integra-
tion of ERP and SCM systems is a natural and necessary
process offered for strategic and managerial consideration
(Tarn, Razi, Yen, & Xu, 2002). Such extended ERP system
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can improve supply chain performance and foster greater
collaboration across multiple enterprises.

2.3. Criteria of EERP performance

In a business environment incorporating global logistics,
external environmental forces impact the internal opera-
tions and decisions of the company. How to effectively com-
pete in this global environment is a crucial issue for all firms
(Tam et al., 2002). According to Tam et al., the perfor-
mance of the ERP system should be measured according
to supply chain activities. SCM performance criteria are
used to ensure the competitive advantage of supply chain
members. Skinner (1969) identified four criteria relating
to SCM performance which include quality, cost, time
and flexibility. Leong, Snyder, and Ward (1990) added
innovation. Gerwin (1993), Ward, McCreery, Ritzman,
and Sharma (1998) and Dangayach and Deshmukh
(2000) used Leong et al.’s criteria to evaluate SCM perfor-
mance. Dornier, Ernst, Fender, and Kouvelis (1998)
included the constructs of service (delivery speed and reli-
ability) and continuing improvement. Handfield and Nic-
hols (1999) regarded total SCM performance as the result
of the efforts of all supply chain members. The evaluation
of SCM performance should, therefore, measure the perfor-
mance of the total integrated supply chain and not the
performance of an individual member. Yeh (2001) adopts
the criteria constructs suggested by Skinner (1969), Leong
et al. (1990), Dornier et al. (1998), and refers to Hand-
field and Nichols (1999) perspective to develop five criteria
of electronic SCM performance for transnational indus-
tries in Taiwan. These five criteria include time, cost, qual-
ity, flexibility, and service. This paper developed the
questionnaire based on the five criteria and Wiseman’s
(1985) competitive advantages to measure extended ERP
performance.

2.4. Neural network

Recently, the neural network has been a popularly
researched issue. Cascante, Plaisent, Bernard, and Magui-
raga (2002) indicated that an artificial neural network is a
useful tool in enhancing a manager’s performance by assist-
ing with knowledge, experience and expertise, consequently
enhancing the quality of decision-making. Neural networks
are used in business and banking applications for decision-
making, forecasting and analysis (Kuo & Xue, 1998; Wong,
Thomas, & Selvi, 1997). A survey of business applications
from 1992 to 1998, Vellido, Lisboa, and Vaughan (1999)
find neural networks are matured to offer real practical ben-
efits. Consequently, it can be used to assist in selecting the
potential suppliers (partners) (Choy et al., 2003).

The neural network concept is derived from biological
science. Its components are similar to and have the basic
functions of neurons in an organism. The components
are organized just like a cranial nerve and possess some
of the same characteristics of a cranial nerve. A neural net-

work has the capability to obtain a new result through
learning from past experiences and can correct its behavior
by reacting to changes in its environment, thus becoming
self-correcting.

Neural networks can be classified as both a learning
model and a network structure. A number of network
models have been developed with the BPN as the one most
favored by neural network researchers (Kane, 1998; Sex-
ton, Dorsey, & Johnson, 1998). The structure of a BPN
consists of an input layer, an output layer, as well as a hid-
den layer which may or may not exist. The numbers of the
input and output layer nodes are decided by task require-
ments. The optimal number of hidden layer nodes is deter-
mined by certain testing experiment (Chi & Tang, 2005).
Pao (1989) argues that a three-layer machine can form
arbitrarily complex decision regions and that increasing
the number of hidden layers actually decreases the rate of
learning in the random vector-pairing problem. Therefore,
the BPN model of this study contains one hidden layer.

3. Research methodology
3.1. The constructing procedures of conceptual model

A conceptual model is constructed to evaluate competi-
tive advantage based on an SCM perspective after the sub-
ject firm has implemented an extended ERP system. There
are four steps to obtain the results of this study. First, in-
depth interviews are conducted individually with three
reputable consultants each having at least seven years con-
sulting experience in ERP. This interview established the
relationship between the criteria used for the firm’s SCM
performance and the competitive advantages of the Strate-
gic Thrust Theory. It also adjusts the measurement criteria
for applicability to the textile industry. Second, the execu-
tives of the case firm are surveyed. The survey considered
not only the SCM performance of the firm, but also esti-
mated the value of the competitive gains produced through
the cooperation with partners. Third, the survey data is
used to analyze the relationship between the criteria of
SCM performance and competitive advantages. Finally,
by reducing the factors of the SCM performance criteria,
the conceptual evaluating model is constructed from the
learning and testing models. The competitive advantages
of the firm and its cooperative partners are then tested.
Fig. 1 shows this conceptual evaluation model, that
includes six key points.

(1) The learning model (17:17:5, 17 input nodes, 17 hid-
den nodes, 5 output nodes) extracts tacit knowledge
from an ERP consultant company in Taiwan. This
knowledge is used to help establish the competitive
strategy used by the learning model.

(2) The tacit knowledge extracted from the transnational
textile firm in Taiwan is used to provide the firm’s
SCM performance and to estimate the values of its
competitive advantage. This sample data is used to



1812 L-C. Chang et al. | Expert Systems with Applications 35 (2008) 1809—1816

Firm Partner
y y - (4
. Testing Model
Eeanin=itindel Operating Model
Competitive Advantage Competitive Advantage
y A
Evaluating Model

Competitive Advantage from an SCM Perspective

Fig. 1. A conceptual evaluation model of competitive advantage.

train the learning model. Then, the tacit knowledge
held by the executives of the firm is integrated into
the learning model.

(3) By using an operating model, the training results of
the learning model are shifted to a testing model
and enable the evaluating model to test the competi-
tive advantages of supply chain members in a “what-
if” situation as well as assist in decisions regarding
the selection of alliances.

(4) The acquired knowledge is then used to assess the
partner’s competitive advantage based on the
extended ERP performance by the testing model.

(5) The evaluating model uses the competitive advantage
values from both the learning model and the testing
model to evaluate the combined competitive advan-
tage for its potential partners.

(6) In this selection process, the firm uses these results to
make alliance partner choices.

3.2. Sampling

This study chose a transnational textile firm that had
adopted an extended ERP system on the advice of three
reputable ERP consultants. It was assumed that a firm’s
performance would relate to the integrated internal and
external operations of the organization. Seventy executives
belonging to the selected case firm were selected to evaluate
the extended ERP performance and the firm’s competitive
advantage from an SCM perspective. The surveyed sample
size is, therefore, 70. Sixty questionnaires were collected,
with the assistance of the ERP consultants to come up with
an 85.7% efficiency rate. Among the 60 questionnaires, we
used 50 questionnaires to train and 10 questionnaires to
learn in learning model. And, the evaluation model was
trained with 30 of the questionnaires received. A factor
analysis was used to reduce the learning model factors.
Usually, the sample size is 4 or 5 times that of the measured
items for factor analysis in practice. Comrey (1973) pro-
posed that a sample size of less than 100 was not suitable
for factor analysis. But Kaiser (1974) adopted the KMO
(Kaiser—-Meyer—Olkin) value to judge suitability for factor

analysis. Kaiser considers that a KMO value less than 0.5
should not be acceptable. The KMO value of this study
is 0.799 and therefore, according to Kaiser, is suitable for
the use of factor analysis according to Kaiser (Figs. 2-4).

3.3. Questionnaire design

The initial questionnaire is developed that based on the
five criteria of SCM performance suggested by Yeh (2001)
and Wiseman (1985) competitive advantages. The ERP
consultants, with their practical experience, adjusted the
initial questionnaire to make it more suitable for the
extended ERP system. Before undertaking the training
and learning processes, the study used canonical correla-
tion analysis to confirm the relationship between the com-
petitive advantages and the SCM performance criteria to
ensure that the questionnaire is indeed suitable for the
learning models.
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4. The case firm

The case firm used to produce short staple and copied
hair products. Due to the limited demand for these
products the firm entered into the business of textile
weaving and now produces spun cotton to be woven into
cloth for making clothes. Recently, the case firm
expanded into international operations and invested in
a factory in Mexico making ready-to-wear clothes. It
has integrated American market channels and factory
sites in Mexico and Asian areas. The case firm has con-
structed a complete supply chain consisting of factories
and markets and has established a textile supply chain
prototype.

The customers of this firm include the top five purchas-
ing companies of ready-to-wear clothes in North America.
They are J.C.Penney, BK-Mart, BW-Mart, Bsears, and
Target. In particular, the case firm is one of the top 60 sup-
pliers of J.C.Penney. This integral manufacturing system
produces product-lines of gauze, cloth, dye, and ready-
made clothes and operates in North America (Mexico)
and Asia. The product innovation department is in Tai-
wan, manufacturing is in Mexico, and the major marketing
channels are in the United States and China. It owns more
than 150 retail outlets located in North America and
China. It also constructively integrates the SCM’s market-
ing and manufacturing activities to increase resource effi-
ciency within the group enterprise.

By managing the logistics electronically, the case firm
and its associated factories are integrated into a coherent
supply chain system. This not only encourages efficient col-
laboration between the case firm and its allied factories, but
also substantially shortens operating time, thus supporting

Table 1
The result of principal component analysis

the firm’s strategy of entering the American market and the
global economy.

5. Analysis and results
5.1. Reliability and validity analysis

To measure the reliability of a questionnaire, it is com-
mon to use Cronbach’s Alpha to measure the consistency
of research variables. When Cronbach’s o value is greater
than 0.7, it is acceptable (Nunnally, 1978). Hair, Anderson,
Tatham, and Black (1998) also supported this perspective
and proposed that the research variables should be rejected
if the Cronbach’s o value is less than 0.35. The Cronbach’s
o value in this study is 0.8522, which implies that this ques-
tionnaire has a high reliability. The Cronbach’s « value of
the individual factors can be seen in Table 1. The Cron-
bach’s o value relating to the service factor is 0.3138. The-
oretically, this factor should be rejected. However,
considering the recommendations of the ERP consultants,
“service” can enhance and strengthen the relationship
between a firm and its partners, and is an important factor
in improving a firm’s SCM performance. Therefore, this
study retained the “service” factor as part of the criteria.

This questionnaire was adjusted by three ERP consul-
tants to validate the content. The construct validity of
the questionnaire is listed in Table 1. The selected research
variables all meet the three conditions proposed by Hair
et al. (1998): (1) the eigenvalue of the factor must be greater
than 1; (2) after varimax rotating, the absolute value of the
factor loading must be greater than 0.5; (3) the difference
between each of the factor loadings must be greater than

Factors Context of measurement items Factor Eigen- Explanatory Cronbach’s
loading value variance o
Time Whether the response of the co-coordinating factory is faster 0.768 15.664 19.035% 0.8513
Whether the required time to confirm purchasing order is shorter 0.755 (19.035%)
Whether the preprocessing time of purchase is shorter 0.706
Whether the delivery on time rate of co-coordinating factory is increasing” 0.687
Whether the delivery time up rate of co-coordinating factory is increasing” 0.647
Cost Whether the document processes for purchase are reduced 0.845 4.224 15.581 0.8595
Whether the routine work referring to purchase is reduced 0.797 (34.615%)
Whether the raw material and component storage for manufacturing are reduced  0.669
Whether the storage for manufacturing product is reduced 0.662
Whether the storage for manufactured product is reduced 0.627
Whether the storage turnover rate is increased 0.542
Quality Whether the communication errors for purchasing scale are reduced 0.909 2.974 15.517 0.8923
Whether the quality of imported material is more consistent 0.852 (50.132%)
Flexibility Whether the manufacturing process flexibility of the co-coordinating factory is 0.831 2.774 10.210 0.5448
increasing
Whether the requirement time for co-coordinating factory to adopt the new 0.705 (60.342%)
materials or components is decreasing
Service Whether the relationship between the central factory and the satellite factory is 0.726 2.138 6.461 0.3138
closer
Whether the in-depth application of IT for the co-coordinating factory is increasing 0.707 (66.803%)

* Delivery on time rate includes the delivery rate on or before the due date; delivery time up rate means delivery rate on the due date.
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Table 2
The test of canonical correlation coefficients

Canonical Eigenvalue Square of canonical Approx Sig.
correlation correlation F

functions

1 15.085 0.938 3.05768 0.000
2 3.443 0.775 1.83751 0.001
3 1.961 0.662 1.37800 0.072
4 0.991 0.498 0.99131 0.507
5 0.473 0.321 0.70950  0.798
Alpha = 0.05.

0.3. In other words, the questionnaire used in this study has
content validity and construct validity.

5.2. Canonical correlation analysis

This study uses canonical correlation analysis to test the
relationships between the criteria of SCM performance and
competitive advantages. The results of two canonical corre-
lation functions support the study in the construction of a
learning model (see Table 2). The square values of canon-
ical correlation of these functions are 0.938 and 0.775,
which indicate a strong relationship between SCM perfor-
mance and competitive advantage. The canonical correla-
tion analysis results show that there is enough evidence
to support the existence of this relationship. It also
strengthens the rationalization of this study in viewing
the competitive advantages of a firm from an SCM
perspective.

5.3. Training, testing and evaluating the model for
competitive strategy

This study used a survey to develop the evaluating crite-
ria of SCM performance and the current operating condi-
tions of the attack strategy for competitive advantages. It
also derives the weights of the required criteria for a firm
to evaluate its cooperative partners and the conditional
weight of their alliance. Finally, using the neural network
model (17, 17, 5) we developed the business model best sui-
ted to coordinate the current conditions and potential
advantages for an individual firm. After developing the
best business model for the firm, we can then use the con-

ceptual model to test the competitive advantages of the
firm’s partners. We also use the conditional data of alliance
requirements for competitive advantage as the learning
data template of the testing model for cooperative advanta-
ges, by evaluating the current conditions and the potential
for competitive advantage. To go a step further, a complete
evaluating model is established after proceeding with learn-
ing through the constructed neural network model (10, 10,
5).

Table 3 lists the learning model of case firm. Table 4 lists
the evaluating model of case firm and its partners. The
results in Tables 3 and 4 show that the model of competi-
tive advantage is able to converge under an error tolerance
of 5%. It is implied, therefore, that the evaluating model of
competitive advantage has value in practical applications.
It can be used to evaluate the competitive advantages of
cooperative supply chain members and to understand the
current conditions and potential for the competitive advan-
tage of an integrated supply chain.

6. Limitations and contributions
6.1. Limitations

This study collected the training and learning data from
a case firm, focusing on its executives. We realize, however,
that only a few executives participate in all the business
operations and the decision-making strategies in the firm.
Furthermore, if the firm’s partners do not do business elec-
tronically, then the extended ERP cannot promote integral
competitive advantages. In this case, the values would be
lower for ERP performance. This phenomenon also sup-
ports the use of this study in evaluating ERP performance
from an SCM perspective.

This study also casts doubts as to the practical value of
its application due to the results of the evaluation model.
This arises from questions regarding the accuracy of the
acquired knowledge from the ERP consultants and the case
firm executives. To address this problem, our study selected
as interviewers, three reputable consultants who each had
at least seven years’ ERP consulting experience and execu-
tives within a firm that had adopted an extended ERP sys-
tem as the subjects of interview. In the training process, the

Table 3
Learning model, training parameters and training results
Module Sample Network structure Learning Inertia Error Transform Iteration Error
rate factor tolerance function number rate
Output Hidden Input
nodes nodes nodes
L1 50 5 17 17 0.7-0.2 0.6-0.2 20% Sigmoid 836 -
L2 50 5 13 17 0.7-0.2 0.6-0.2 20% Sigmoid 1310 -
L3 50 5 10 17 0.7-0.2 0.6-0.2 20% Sigmoid >100,000 -
L4 50 5 13 17 0.7-0.2 0.6-0.2 15% Sigmoid 5274 -
L5 50 5 13 17 0.7-0.1 0.6-0.1 10% Sigmoid 10,126 20%
L6 50 5 13 17 0.6-0.1 0.6-0.1 5% Sigmoid 13,357 5%
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Table 4
Evaluation model, training parameters and training results
Module Sample Network structure Learning Inertia Error Transform Iteration Error
Output Hidden Tnput rate factor tolerance function number rate
nodes nodes nodes
L1 30 5 10 10 0.7-0.2 0.6-0.2 20% Sigmoid 547 -
L2 30 5 7 10 0.7-0.2 0.6-0.2 20% Sigmoid 916 -
L3 30 5 5 10 0.7-0.2 0.6-0.2 20% Sigmoid 1542 -
L4 30 5 3 10 0.7-0.2 0.6-0.1 20% Sigmoid >100,000 -
LS 30 5 5 10 0.7-0.1 0.6-0.1 10% Sigmoid 1825 10%
L6 30 5 5 10 0.6-0.1 0.6-0.1 5% Sigmoid 2317 5%

model acquired the weights from different departments that
enhance the result to suit real practice application.

6.2. Contributions

Most firms implement ERP systems with the assistance
of ERP company consultants, but only a few reach their
objective. This can be due to various reasons. First, the
knowledge contained within the firm and the ERP consul-
tant-company is tacit and lacks integration. Second, the
ERP performance is evaluated from the firm-self tradition-
ally. It ignores that performance is affected by its supply
chain members. Third, the firm’s ERP system cannot be
integrated with its partners. These conditions reduce ERP
system performance.

The conclusions of this study imply that extracting tacit
knowledge from firms and ERP consultants to evaluate
SCM performance within an ERP system is possible. Other
firms can use the evaluation of these results in reviewing
their own ERP systems and alliance partners. Based on
the above discussion, the contributions of this study are
listed below:

(1) The integration of the tacit knowledge inherent
within the firm and the ERP consultants and avoid-
ance of erroneous personal judgments.

(2) A well constructed evaluation model of competitive
advantage.

(3) A firm can use this competitive advantage evaluation
model to determine its competitive advantages and
the competitive advantages of its partners after imple-
menting an extended ERP system based on SCM.

(4) Under limited resources, a firm can use this compet-
itive advantage evaluation model to support deci-
sion-making when adjusting the focus of the ERP
or the SCM system.

(5) Supplying a firm with the tools to make strategic alli-
ance decisions.

6.3. Future research directions

This model is constructed to be applied on a case by case
basis; the data comes from a single transnational textile
firm. In follow-up research, the survey can be extended to
supply chain members in an upward or downward direc-

tion. After the survey has been done, the training and
learning parts of the model can be used to increase its prac-
tical value. Specifically, future research can include more
alliance types. By adjusting for the difference in alliance
types, the model will become more flexible. The firm can
also evaluate the integral competitive advantages of supply
chain members and adjust the cooperative relationships
with its partners to ensure satisfaction.
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