Decision Support Systems 52 (2012) 474–485

Contents lists available at SciVerse ScienceDirect

Decision Support Systems
journal homepage: www.elsevier.com/locate/dss

Using the balanced scorecard in assessing the performance of e-SCM diffusion:
A multi-stage perspective
Ing-Long Wu a,⁎, Ching-Hui Chang b
a
b

Dept. of Information Management, National Chung Cheng University, Taiwan
IT Service Division, Chang Gung Memorial Hospital, Taiwan

a r t i c l e

i n f o

Article history:
Received 8 April 2011
Received in revised form 10 September 2011
Accepted 6 October 2011
Available online 13 October 2011
Keywords:
E-supply chain management
Inter-organizational systems
Innovation diffusion theory
Balanced scorecard
Organizational performance

a b s t r a c t
Electronic supply chain management (e-SCM), a speciﬁc form of inter-organizational systems, has generally
regarded as one of the major strategies to create competitive advantage. The diffusion of e-SCM among trading partners is critical for its ﬁnal successful use and accordingly, performance impact. However, the diffusion
process is complex and dynamic in nature and involves an evolutionary property across time. Innovation diffusion theory (IDT) is deﬁned for effectively exploring diffusion process with multiple stages. Moreover, prior
studies have found inconclusive results of IT-enabled performance due to inadequate measures. The balanced
scorecard (BSC) with the extension to SCM, incorporating four performance perspectives, is appropriate for
overcoming this problem. Grounding on the IDT and BSC, this study proposes a novel framework for exploring the relationships between a stage-based structure and the BSC. Data are collected from a questionnaire
survey. The results indicate that there are signiﬁcant differences between external diffusion and the two earlier stages, adoption and internal diffusion, on the four BSC perspectives. Furthermore, all of the four perspectives are well realized at external diffusion stage. Implications for managers and scholars are discussed.
© 2011 Elsevier B.V. All rights reserved.

1. Introduction
Business organizations face a more complex and competitive environment than ever before in the Internet era. Many organizations are
gradually considering the importance that they must compete, as part
of a supply chain against other supply chains, to quickly reﬂect the
customers' changing demands. Supply chain management (SCM) is
an important discipline that enables business partners to integrate
their products/services effectively and to build a long-term relationship eventually [24]. SCM can be extensively deﬁned as effective coordinations on material, product, delivery, payment, and information
ﬂows between enterprises and trading partners [68,74]. Therefore,
SCM discipline is complex and dynamic while involving various
work ﬂows across inter-organizational boundaries. The support of information technology (IT), in particular, the Internet and communication technologies, is therefore imperative for making SCM practice
feasible [41,81,82]. Electronic SCM (e-SCM) is deﬁned as the physical
implementation of SCM process with a support of IT while also
attempting to make a distinction from the concept of SCM.
However, e-SCM, although still considered to be in its earlier stage
and with a high reported failure rate, is nonetheless believed to be the
key to the ﬁnal success of SCM process [55]. The issue of e-SCM
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diffusion between partners is complex and dynamic in nature and involves an evolutionary property across time. Previous research has
discussed a single decision of adoption in the innovation based on relevant theories, such as technology acceptance model (TAM) [7,11],
theory of planned behavior (TPB) [76,80], and their many extensions
[75,79]. In contrast, innovation diffusion theory (IDT) is a theory to
understand the diffusion of innovations across time [65]. According
to the IDT, researchers have presented many models concerning
information system (IS) innovation. These models were often
addressed as a stage-based process, such as initiation, adoption, and
implementation stages [21,22,61]. Speciﬁcally, some studies have empirically examined the diffusion of inter-organizational systems (IOS),
such as electronic data interchange (EDI), supply chain technology,
and e-business, using a stage-based analysis [63,64,85]. An example
deﬁnes a three-stage structure, adoption, internal integration, external integration, in a diffusion of EDI among small organizations [29].
Therefore, a stage-based analysis may further capture the changes
of various diffusion stages in e-SCM implementation over time. Next,
as e-SCM increasingly becomes popular, it is necessary to systematically examine its performance impact on the organization [56,57].
The stage-based analysis can provide different degrees of performance impacts on different diffusion stages in a dynamic manner
[63,64]. However, little research on deploying IOS has discussed the
performance impact in a diffusion perspective among partners. Most
studies have focused on the perspective of adoption behaviors, such
as intention to use or actual use, across different diffusion stages
[21,73]. The enabling role of e-SCM diffusion in organizational
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performance has not received sufﬁcient attention. Thus, an understanding of the linkage between e-SCM diffusion and organizational
performance is our major goal in this study.
Traditionally, most organizations have evaluated performance
based largely on ﬁnancial accounting methods. These methods are
important in assessing whether operational changes are improving
the ﬁnancial health of a company, but insufﬁcient to measure supply
chain performance. These measures do not relate to important organizational strategies and non-ﬁnancial performances, such as customer service and product quality [2,42,65]. In addition, prior studies
have found inconclusive results of IT productivity despite massive IT
investments, namely IT productivity paradox [14,77]. A major reason
may be due to the use of inappropriate measures in assessing IT
values and has historically focused on ﬁnancial ones, such as sales
and proﬁts [13]. Therefore, researchers suggested the need using
more non-ﬁnancial measures, such as customer satisfaction and product quality, although there is little agreement on precisely which
measures to use [5,13]. This implies that the evaluation of e-SCM
should cover both quantitative and qualitative measures in a complementary manner.
The Balanced Scorecard (BSC) was initially developed by Kaplan
and Norton [31]. The BSC proposes a balanced approach between ﬁnancial and non-ﬁnancial measures and speciﬁcally looks at a business from four perspectives: ﬁnance, customer, internal process, and
learning and growth [32,33]. It has been widely applied in assessing
organization-based performance in an internal basis in different industries. However, there are few studies in discussing its potential applications to evaluate SCM performance in an external basis [5,53].
One study suggested that the BSC can be extended to include interorganizational process perspective in supply chain context [53].
That is, internal process has been generally redeﬁned as business process for including both internal and external processes. Grounding on
the IDT and BSC, this study thus proposes a new research model for
using the extension-based BSC to assess the performance of e-SCM
from a multi-stage diffusion perspective. Speciﬁcally, a three-stage
structure, adoption, internal diffusion, and external diffusion, is deﬁned based on a comprehensive literature review in e-SCM diffusion.
In addition, many studies on the issue of adopting supply chain systems have suggested a moderating effect of some organizational characteristics, such as industry type and ﬁrm size, on the realization of
ﬁrm performance [27,62,72]. We thus speciﬁed industry type and
ﬁrm size as two moderating variables.

2. Literature review and hypotheses development
Based on the above discussion, Fig. 1 provides a pictorial depiction of this research framework. The following paragraphs discuss
the theoretical foundation of this framework and development of
hypotheses.
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2.1. SCM and e-SCM
In the contemporary business, SCM is one of the major strategies
to enhance organizational efﬁciency and effectiveness, and ultimately
achieve competitive advantages [24,78]. Moreover, the development
of business-to-business (B2B) commerce has spotlighted the role of
SCM in the modern digital economy [30]. The deﬁnition of SCM is developed and used by The Global Supply Chain Forum (GSCF) as “…
the integration of key business processes from end users through
original suppliers that provide products, services, and information
that thus add values for customers and other stakeholders” [40].
The mechanism, in essence, widely covers the activities of integration
in an intra-organizational basis and collaboration across interorganizational boundary [59,71,73]. The ultimate goal of SCM is to
build strategic relationships with customers, suppliers, and other
business partners [50,54].
In general, there are three components ﬂowing through the supply chain: goods, payments, and information [60]. The movement of
the three components needs large amount of information exchange
and generally requires frequent communication and collaboration
among trading partners. Recently, a growth in information and communication technologies (ICT) such as the Internet-based technologies enhances the capabilities to integrate the supply chain [24,72].
Without the support of ICT, the objective of SCM will not be effectively accomplished [55,62]. Traditionally, inter-organizational systems
(IOS) provide an electronic linkage infrastructure to facilitate the
movement of the three components in the supply chain with the support of EDI [43,71]. Similarly, electronic SCM (e-SCM) is a speciﬁc
form of inter-organizational systems with the support of the Internet
and e-commerce technologies. More recently, the concept of virtual
enterprise (VE) for integrating trading partners through the
Internet-based is an important approach to carry out strategic relationship [24].
2.2. IDT and e-SCM diffusion
Effective diffusion of IS innovation is the critical force in determining ﬁnal success of IS implementation [22,65]. In fact, this process is
complex and dynamic in nature, which may vary with distinct sets
of characteristics across time and involves different loci of organizational impact [61]. To better understand IS implementation problems
and how they can be solved, a multiple-stage rather than a singlestage analysis would provide deep insight for understanding this process [21]. While the IDT is mainly deﬁned for exploring how diffusion
of innovation with multiple stages is guided and affected by changes
in related variables over time, a stage-based process is originally proposed to include two stages: adoption and implementation [66,67].
The adoption stage further deﬁnes sub-stages of knowledge acquisition, persuasion and learning, and decision, leading to the actual
adoption decision. The implementation stage further comprises activities of preparation of changes to task structure, task process, and
technology necessary for innovation deployment.
While IS innovation has increasingly become an important resource in a ﬁrm, the IDT has been widely applied for effectively understanding its diffusion. Kwon and Zmud [39] ﬁrst generally discussed a
six-stage model for IS innovation diffusion, founded on Lewin's threestage change model [44], including initiation, adoption, adaptation,
acceptance, routinization, and infusion. Afterwards, various stagebased models have been proposed for different IS innovations. A
four-stage model, comprehension, adoption, implementation, and assimilation, was developed to explore a ﬁrm's involvement in IT innovation diffusion [74]. There are a number of three-stage structures
presented for the diffusion of IS innovation. A model with the stages
of initiation, adoption, and implementation was proposed to understand the use of telecommunications technologies in business organizations [22]. Additional model with the stages of earliness of adoption,
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routinization, and infusion was developed to measure the diffusion of
electronic scanners in supermarket chains [86]. Recently, Zhu et al.
[85] developed a model, initiation, adoption, and routinization, to examine the diffusion of e-business innovation in different countries.
Finally, one study has examined a two-stage model, adoption and infusion, to ﬁnd out the interaction of task and technology factors on
MRP implementation [10].
These studies generally view IS innovation diffusion as an internal
permeation process extending from initial adoption to full infusion
within the ﬁrm [17,21]. However, a broader notion of the diffusion
process has been noted in some studies on IOS setting such as EDI
or SCM innovation. A four-stage model was selected to capture various aspects of EDI diffusion, including adaptation, internal diffusion,
external diffusion, and implementation success [58]. There are a
number of three-stage models discussed in IOS diffusion. One study
indicated three sequential types of implementation outcomes for
the decision of adopting EDI, adaptation, internal diffusion, and external connectivity [57]. Another research examined EDI diffusion in
small organizations with three stages, adoption, internal integration
and external integration [29]. Additional study discussed EDI adoption in the transportation industry in terms of three stages, adaptation, internal diffusion, and external diffusion [59]. Finally, few
diffusion models were also discussed in a two-stage structure. One
study intended to examine the relationships between the determinants of EDI diffusion and organizational performance with two diffusion stages as mediating variables, internal integration and external
integration [64]. Another model has worked in a similar relationship
structure with two diffusion stages as mediating variables for understanding the diffusion of web technologies in SCM, internal assimilation and external diffusion [65]. Table 1 presents a summary for the
particular diffusion models in IOS setting.
Lewin [44], in general, proposed a three-stage change model, unfreezing, moving, and refreezing, to describe the phenomenon of a
system implementing organizational innovation. Next, the present
paper is focused on the SCM process, which involves a range of
intra-organizational activities and a complicated inter-organizational
processes that stretch across trading partners. It needs to treat both internal diffusion and external diffusion processes. Moreover, getting
support from the investment of e-SCM or its adoption decision is an
important antecedent to the further physical e-SCM diffusion [58].
This is also consistent of the general concept of IDT with adoption
and implementation stages [67]. Moreover, in line with the change
model and most of the earlier studies with a three-stage structure on
IOS setting, this study thus considers a three-stage structure to examine e-SCM diffusion, adoption, internal diffusion, and external diffusion. The following operationally deﬁnes the three diffusion stages.
Adoption is deﬁned as the extent to which a decision requires being
made for the use of e-SCM and a preparation needs to be initiated
for the redesign of business process. Internal diffusion refers to the extent to which e-SCM is used to support key internal organizational activities of the ﬁrm. External diffusion indicates the extent to which the
ﬁrm has integrated its trading partners by e-SCM to perform transactions with them.

2.3. BSC concept
The balanced scorecard (BSC) was initially developed by Kaplan
and Norton [31] after an extensive research in early 1990. They argued
that traditional ﬁnancial accounting measures like return-oninvestment and earning-per-share offered an incomplete picture of
business performance and could give misleading signals for continuous improvement and innovation. Therefore, they claimed that performance evaluation criteria should include non-ﬁnancial perspectives,
such as customer, internal process, and learning and growth. Fig. 2
presents a cyclically inﬂuential structure among the four perspectives
[31].
While providing executives' information from the four different
perspectives, the BSC considers various organizational practices and
simultaneously minimizes information overload by limiting the number of measures used. Earlier experience using the scorecard has
demonstrated that it meets several managerial needs. First, the scorecard brings together many of the seemingly disparate elements of a
company's competitive agenda, such as customer focus, response
time, product quality, work process, and new product cycle time, in
a single management report. Second, the scorecard guards against
sub-optimization. By forcing executives to consider all important performance measures together, the scorecard lets them see whether the
improvement in one area may have been achieved at the expense of
another. The BSC has been widely applied in many service industries,
such as banking [3] and hotel [12], in various business activities, such
as customer relationship management [38] and supply chain management [4].
After the initial experience in the early time, many companies
have moved beyond their early vision for using the scorecard as a
strategic management system. The scorecard in originality addresses
a serious deﬁciency in reﬂecting a ﬁrm's strategy: inability to link a
ﬁrm's long-term strategy with its short-term actions. Without a comprehensive understanding of a ﬁrm's strategy, the executives cannot
create alignment with the four perspectives in the scorecard. The
scorecard further provides a new framework for organizing strategic
objectives into the four perspectives with cause-and-effect relationships, as indicated in Fig. 3 [34–36]. For example, ﬁnancial perspective
comprises three strategic objectives, proﬁtability, revenue growth,
and cost structure. This framework deﬁnes a hierarchical structure
with ﬁnancial perspective at the top and learning and growth perspective at the bottom. Given that achieving ﬁnancial success may
not be the primary objective of many organizations such as nonproﬁt organizations, they redeﬁned the order of the hierarchical
structure with customer perspectives at the top and ﬁnancial perspective at the next.
2.4. E-SCM diffusion and performance impact
Recent research has pointed out that system adoption is an important determinant to explain the value generated from IT [13,14].
Financial Perspective
How do we look to
shareholders?

Table 1
Summary of the stage-based models.
Model

Name of stage

Literature

Internal Process
Perspective

Customer Perspective
How do customers see us?

Two-stage model
Three-stage model

Four-stage model

Internal integration, external integration
Internal assimilation, external diffusion
Adaptation, internal diffusion, external
connectivity
Adoption, internal integration, external
integration
Adaptation, internal diffusion, external diffusion
Adaptation, internal diffusion, external diffusion,
implementation success

What must we excel at?

[64]
[65]
[57]
[29]
[59]
[58]

Innovation and
Learning Perspective
Can we continue to Improve
and create value?

Fig. 2. The balanced scorecard.
Adapted from Kaplan and Norton [31].

I.-L. Wu, C.-H. Chang / Decision Support Systems 52 (2012) 474–485

Vision and Strategy

Financial
Perspective

Profitability

Revenue
Growth

Cost Structure

Customer
Perspective

Product
Leadership

Customer
Relationship

Firm Image

Internal
Process
Perspective

Operation
Management

Customer
Management

Innovation
Management

Learning &
Growth
Perspective

Human
Capital

Information
Capital

Organization
Capital

Fig. 3. Strategic structure of the BSC.
Adapted from Kaplan and Norton [35,36].

Speciﬁcally, few studies have identiﬁed signiﬁcant performance impacts due to the diffusion of web or EDI-based supply chain technologies with different stages, such as internal and external integration
[63,64]. These diffusion stages are in a position to indicate different
degrees of performance impacts in supply chain technologies. The
idea behind the linkage to performance impact lies in the fact that
the diffusion can promote the participation of supply chain partners
in inter-ﬁrm collaborations and transactions and enhance the digitally enabled integration across their participants through information
sharing [65]. Consistent with these ideas, the present research intends to investigate the linkage between e-SCM diffusion and the
beneﬁts realized from this diffusion. The following deﬁnes performance impacts for supply chain practice.
Performance measures provide the means by which a company
can be assessed to ﬁnd out whether its supply chain has improved
or degraded. Traditionally, organizations have evaluated their performance based largely on ﬁnancial accounting methods that are important in assessing whether operational changes are improving the
ﬁnancial health of a company. However, these measures are insufﬁcient to measure supply chain performance for the following reasons
[42,45]. First, they tend to be historically oriented and do not focus on
providing a forward-looking perspective. Next, they may not relate to
important strategies and non-ﬁnancial performances, such as customer services, customer loyalty, and product quality [16]. Finally,
they may not directly tie to operational effectiveness and efﬁciency.
Moreover, previous studies have attempted to understand the beneﬁts realized from IT investment, but found little or no improvement
in the IT payoff, namely IT productivity paradox [14]. This problem
may be due to applying inappropriate approach to measure performance, such as ﬁnancial measures.
Accordingly, some studies for measuring SCM performance have
included both ﬁnancial and non-ﬁnancial attributes. For example,
Beamon [2] proposed a supply chain measurement system that emphasizes three separate types of performance measures, resource,
output, and ﬂexibility. Resource is deﬁned as efﬁcient resource management in a system to meet system's objectives, such as manufacturing cost, inventory cost, and return on investment. Output is used to
measure customer responsiveness, on-time delivery, and product
quality. Flexibility can measure a system's ability to accommodate
volume and schedule ﬂuctuations from suppliers, manufacturers,
and customers. In sum, resource can be considered as ﬁnancial performance and output and ﬂexibility as non-ﬁnancial performance. Besides, Brewer and Speh [4] used the BSC to measure supply chain
performance, which intends to link the SCM framework to the four
perspectives of the BSC. The SCM framework is deﬁned to comprise
four perspectives, company goals, customer beneﬁts, ﬁnancial beneﬁts, and supply chain improvement.
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Next, Park et al. [53] also indicated that most studies simply propose
a common framework for supply chain measures, with the need for a
more balanced perspective between ﬁnancial and non-ﬁnancial attributes. Therefore, they proposed a BSC-based framework in the domain
of SCM, namely, the balanced supply chain scorecard (BSCS). In the
BSCS, the major difference with the BSC lies in the design of internal
process. The traditional BSC mainly emphasizes internal process perspective. However, the major work of SCM intends to perform communication and collaboration efforts among trading partners. External
process is very important for achieving the efforts. This study thus extends the scope of the BSC to include the consideration of external process which is deﬁned to comprise three objectives, sourcing leadership,
collaboration, and order processing. Accordingly, internal process in the
BSC is redeﬁned as a more general term, namely, business process. In
addition, customer management objective in internal process perspective is relocated under customer relationship objective in customer perspective. Operation management objective in internal process
perspective may be too broad in its deﬁnition and further, can be divided into two more speciﬁc objectives, manufacturing management and
delivery management objectives.
Based on the strategic structure of the BSC in Fig. 3 and the extension of the BSC for the domain of SCM, we developed the measuring
items of the four perspectives to assess the performance of e-SCM diffusion. First, we deﬁned objectives/sub-constructs for each of the four
perspectives/constructs. Financial perspective includes proﬁtability,
revenue growth, and cost structure. Customer perspective comprises
product leadership, customer relationship, and ﬁrm image. Business
process perspective consists of internal process and external process
and further the former process includes manufacturing management,
delivery management, and innovation management and the latter
process includes sourcing leadership, collaboration, and order processing. Learning and growth perspective contains human capital, information capital, and organizational capital. Second, this study further
deﬁned the measuring items of these objectives from a comprehensive literature view, as indicated in Table 2.
2.5. Hypotheses development
The following discusses the theoretical foundations of the whole
research framework and development of individual hypothesis.
First, some studies have particularly examined the differences of the
performance impacts of EDI or web technologies on SCM practice
across different diffusion stages, such as internal assimilation and external diffusion [64,65]. However, the measures of performance impact may be deﬁned in a single basis or an incomplete manner, such
as overall beneﬁts or a combination of operational and market performances. Next, one study found that the Internet-based supply chain
integration with a two-stage structure, upstream suppliers and
downstream customers, can effectively improve ﬁrm performance
[20]. Accordingly, the overall theoretical framework is supported in
its structure.
Next, to achieve e-SCM diffusion successfully, the work process
needs to be redesigned in host organizations as well as their trading
partners. In order to do that, employees need to improve their capabilities from organizational learning mechanisms in the area of SCM
[37,57]. The objective of knowledge management (KM), in general,
mainly intends to be an effective way to improve organizational
learning and growth for eventually building a formal learning organization [67,84]. In essence, implementing KM is an important type of
IT applications. Moreover, KM implementation is basically a general
term in this deﬁnition while it may be associated with different application domains, such as marketing or SCM. In this study, learning and
growth capabilities may be particularly improved from KM implementation with SCM domain. Next, the implementation of e-SCM
has been usually deﬁned as a multi-stage diffusion process in the literature, as discussed above. Accordingly, we can argue that different
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Table 2
Measures of the BSC.
Perspectives

Objectives

Measures

SCM sources

Financial perspective

Proﬁtability

Increase return on investment
Increase return assets
Increase proﬁt margin
Increase sales revenue
Increase market share
Improve operating efﬁciency
Improve asset utilization
Improve quality of products
Provide wide range of products
Reduce return rate of products
Reduce customer response time
Improve on-time delivery
Improve customer order ﬁll rate
Increase corporate image and reputation
Increase recognition rate of corporate brand
Improve production quality
Increase production efﬁciency
Improve inventory accuracy
Increase delivery efﬁciency
Improve transportation tool utilization
Commercialize innovative product quickly
Identify more market innovative opportunities
Improve quality of purchased goods
Reduce price of purchased goods
Improve supplier online delivery
Improve order information sharing
Improve inventory information sharing
Improve forecast information sharing
Improve purchase order ﬁll rate
Improve percentage of online purchase order
Improve employees skills
Improve know-how capabilities of employees
Improve capabilities of knowledge management
Improve accessibility of various information
Improve sharing of worker knowledge
Improve awareness of vision, objectives, and

[2,45,81]
[2,5,25,42]
[15,83]
[2,42]
[2,5,45]
[2,42,49]
[25,42]
[25,70]
[25]
[49]
[2,5,18]
[2,49]
[18,42]
[15]
[23,83]
[42,53]
[25,42]
[2,53]
[25,42]
[42]
[47,49,69]
[47,83]
[25]
[42]
[25,42]
[4]
[4]
[18,42]
[18]
[54,55]
[15,46]
[35,36]
[35,36]
[35,36]
[35,36]
[35,36]

Revenue growth
Cost structure
Customer perspective

Product leadership

Customer relationship

Firm Image
Business process perspective

Manufacturing management

Delivery management
Innovation management
Sourcing leadership

Collaboration

Purchase order processing
Learning and growth perspective

Human capital
Information capital
Organizational capital

diffusion stages of e-SCM may indicate differentiated effects on learning and growth perspective. Hypothesis 1 is thus proposed.
Hypothesis 1. The diffusion of e-SCM's adoption, internal diffusion,
and external diffusion is positively related to learning and growth
performance.
Before heavy investment in IT, companies should redesign their
business process, such as job design and work ﬂow, in order to greatly
achieve improvement in their performance from investing IT [26].
Thus, while an organization reaches the decision to deploy e-SCM, it
would initiate to change its business process before implementing
e-SCM. Speciﬁcally, researchers found that diffusing web-based supply chain in two stages, internal assimilation and external diffusion,
has resulted in differentiated improvements in the processes of inventory management, product cycle-time, and supplier-relationship
management [65]. Therefore, different diffusion stages of e-SCM
may indicate differentiated effects on business process perspective.
Hypothesis 2 is proposed.
Hypothesis 2. The diffusion of e-SCM's adoption, internal diffusion,
and external diffusion is positively related to business process
performance.
Customer perspective is also recognized as an important dimension
of ﬁrm performance. In the supply chain, the use of the Internet-based
technologies among trading partners could effectively reduce customer
response time and provide a high level of customer service [41]. Many
studies found that the ﬁrms with an integration of EDI from both internally with their functions and externally with their partners can enjoy
greater beneﬁts in terms of the improvement in customer service and
attraction of new customers [57,64]. Additional study reported that

diffusion of web-based supply chain with two stages, internal assimilation and external diffusion, can impose signiﬁcantly differentiated improvements in customer service [65]. Based on these arguments, we
can assume that different diffusion stages of e-SCM may produce
differentiated effects on customer perspective. Thus, Hypothesis 3 is
proposed.
Hypothesis 3. The diffusion of e-SCM's adoption, internal diffusion,
and external diffusion is positively related to customer performance.
Research on EDI or web-based supply chain has identiﬁed signiﬁcant ﬁnancial impact [62,63]. One study revealed the relationships
between the diffusion of EDI with adoption and integration stages
and its impact on ﬁnancial-based performance such as reduced transaction cost and inventory level [29]. Ramamurthy et al. [64] found
that two stages in EDI diffusion, internal integration and external integration, can effectively facilitate the improvement of operational
performance. They indicated clearly that the ﬁrms in their study
have realized greater operational beneﬁts in the forms of reduced operational costs and improved productivity. Accordingly, we argue that
different diffusion stages of e-SCM indicate differentiated effects on
ﬁnancial perspective. Hypothesis 4 is thus proposed.
Hypothesis 4. The diffusion of e-SCM's adoption, internal diffusion,
and external diffusion is positively related to ﬁnancial performance.
2.6. Moderating variables
Many studies have argued that some organizational characteristics, such as industry type and ﬁrm size, have potential impact on
adoption or diffusion of supply chain based technologies [27,72].
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The ﬁrms in high dynamic industries, such as electronics and hightech manufacturing, show higher revenue volatility and customer
turnover while compared to those in low dynamic industries [48]. Researchers thus suggested that industry type may play a moderating
role in the achievement of SCM process [51,62]. In addition, larger
ﬁrms are more likely to implement SCM practice than smaller ﬁrms
because they possess the resources and capabilities necessary to assimilate the innovation effectively. Thus, ﬁrm size was found to
have a positive impact on adoption behavior toward the innovation.
It should be incorporated in the relationship structure for moderating
some extraneous effects [51,72].
3. Research design
A survey study was conducted to collect empirical data. The design
of research is described as below.
3.1. Instrumentation
The survey instrument contains a three-part questionnaire, as indicated in Appendix A. The ﬁrst part uses a nominal scale, and the
rest use 7-point Likert scales.
3.1.1. Basic information
This part collects the information about organizational and
respondent's characteristics. The former includes industry type, annual revenue, number of employees, and number of supplies. The latter includes working experience, education level, and position.
3.1.2. e-SCM innovation diffusion
This part measures the extent of the three stages in diffusing eSCM, adoption, internal diffusion, and external diffusion. The items
for measuring adoption stage were deﬁned by the support from eSCM in the key organizational activities of SCM practice [6,85].
These activities include logistics, productions/operations, sale revenue, market share, and coordination. As a result, there are 5 items
in this part. Next, some studies discussed the measures of internal diffusion stage by which various functions in a ﬁrm have adopted various supply chain technologies [54,55]. Other studies also indicated
the similar deﬁnition in measuring EDI [63,64]. The measuring items
for this stage were thus adapted from these studies, including various
IT-supported tools in accounting, delivery, warehousing and inventory, productions/operations, and order processing management. As a
result, there are 5 items in this part. Finally, the items for measuring
external diffusion stage were adapted from the scale developed by
Ranganathan et al. [65]. They were deﬁned by the extent to which
trading partners have interacted with e-SCM in three different aspects, that is, proportion of total suppliers interacting with ﬁrm
through e-SCM, proportion of total transactions with suppliers done
through e-SCM, and proportion of total interactions with suppliers
done through e-SCM. As a result, there are 3 items in this part.
3.1.3. Organizational performance
This part measures the four performance perspectives of the BSC,
that is, ﬁnance, customer, business process, and learning and growth.
The four perspectives ﬁrst identify their objectives/sub-constructs
and then develop their measuring items from an extensive literature
review, as indicated in Table 2. As a result, the ﬁnancial, customer,
business process, and learning and growth constructs comprise 7
items, 8 items, 17 items, and 6 items, respectively.
3.1.4. Moderating variable
Industry type was deﬁned to include three types of industries, that
is, high-tech manufacturing, traditional manufacturing, and service.
Firm size was measured using the total number of employees in a
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ﬁrm. It consists of three types of ﬁrm sizes, that is, large size, medium
size, and small size.
3.2. Sample organizations and respondents
This study primarily explores the performance impact of e-SCM diffusion in organizations. The qualiﬁed ﬁrms for this study require an emphasis on investments in supply chain technologies and have
considerable experience in SCM practice. Thus, it is assumed that larger
ﬁrms would be more likely to have these experiences. A sample frame
was assembled from the 2009 listing of manufacturing and service
ﬁrms published by the Taiwan Stock Exchange Corporation, which contains 1000 manufacturing and 500 service ﬁrms. Furthermore, 600
manufacturing and 250 service ﬁrms were randomly selected as the
study sample from this source. The target respondents for this survey
would be the top managers, including general managers, vice general
managers, or logistics/purchase executives in SCM division. These people are more likely familiar with the issue of e-SCM and its performance
impact. The names and addresses of the top managers for the ﬁrms have
been made publicly on their web sites. A survey method was used for
this study. This survey was conducted during the period of April–June
in 2009. First, the questionnaire with a returned envelope was mailed
to one of the top managers for each ﬁrm, and accordingly, each ﬁrm
only received one questionnaire. Furthermore, in order to improve survey return, follow-up procedure was carried out by mailing reminders
for non-respondents after 2–3 weeks.
3.3. Scale validation
Initially, pretest was conducted for the scale. The scale was carefully examined by selected practitioners and academicians in this area,
including translation, wording, structure, and content. Content validity of the scale should be in an acceptable level. After the questionnaire
was ﬁnalized, 850 questionnaires were successfully sent out for the
potential respondents. 191 questionnaires were responded. After invalid responses deleted, this resulted in a sample size of 127 for a response rate of 15%. Table 3 depicts the sample demographics. The
seemingly low response rate raises concern about non-response bias.
We tested the non-response bias for the responded sample. Considering the late group of respondents as most likely to be similar to nonrespondents, a comparison between the early and late group of respondents provides information on non-response bias in the sample
[1,72]. Accordingly, the early and late sub-samples were identiﬁed as
80 and 47 respondents, respectively. The two groups were compared,
using various organizational characteristics, for their correlations with
t-test, including annual revenue, number of employees, and number of
suppliers. All their correlations revealed no signiﬁcant difference at
the 0.05 level (t value = 0.58, 0.41, and 0.48). The results indicated
no systematic non-response bias for the survey data.
In addition, common method bias results from the fact that the respondents provide the measures of explanatory and dependent variables by a common rater [56]. In this study, subjective measures
were used for three diffusion stages as the explanatory variables and
four BSC performance measures as the dependent variables. There is
a risk for common method bias. Harman's single factor test is one of
the most widely techniques to address the issue of common method
variance [56]. We included all items from all of the constructs for a factor analysis to determine whether the majority of the variance can be
accounted for by one general factor. The results reported the explanatory and dependent variables extracted as different factors from the
survey data. No single factor accounts for the bulk of covariance, leading to the conclusion of the inexistence of common method bias.
3.3.1. Measurement model
Partial least square (PLS) is a components-based structural equation
modeling (SEM) technique. PLS allows latent variables to be modeled in
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Table 3
Demographics.
Characteristics
Industry type
High-tech manufacturing
Traditional manufacturing
Service
Annual revenue
b1000 M
1000–10,000 M
10,000–10,0000 M
>10,0000 M
No. of employees
b1000
1000–5000
5000–10,000
>10,000
No. of suppliers
b100
100–300
300–500
>500
Working experience
b5 years
5–10 years
10–20 years
>20 years
Education level
High school
College
Graduate school
Position
General managers
Vice general manager
Logistics executives
Financial executives
Others

Frequency

Percent (%)

33
50
44

25.98
39.37
34.65

25
44
45
13

19.69
34.64
35.43
10.24

75
30
12
10

59.05
23.62
9.44
7.93

63
27
20
17

49.60
21.25
15.74
13.41

24
32
36
24

2.36
25.20
14.17
41.73

6
71
50

4.72
55.91
39.37

24
36
22
13
32

18.90
28.35
17.32
10.23
25.20

the conditions of non-normality and small to medium sample size. Theoretically, the sample size for executing PLS requires 10 times of the
number of indicators associated with the most complex construct or
the largest number of antecedents linking to an endogenous construct
[9]. In particular, it can model latent constructs as either formative or reﬂective constructs in forming their superordinate constructs. Reﬂective
indicators are used to examine an underlying construct which is unobservable such as attitude and intention. Formative indicators are used to
form a superordinate construct as a categorization and measurement
device for complex phenomena, where the individual indicators are
weighted according to their relative importance in forming the construct [8,9]. Moreover, formative indicators need not to be correlated

nor need to have high internal consistency. In our research model,
each performance perspective is mainly viewed as an explanatory combination of its indicators, for example, proﬁtability, revenue growth, and
cost structure indictors for ﬁnancial construct. Moreover, covariance
among indicators for each main construct is not necessary. Therefore,
the four performance perspectives should be modeled as formative constructs, which were further determined from a combination of the ﬁrstorder formative indicators. Accordingly, a second-order measurement
model was built to validate the scale and further, PLS was appropriate
to be used in analyzing it.
First, internal consistency is assessed using Cronbach's α. A score of
0.7 or higher is acceptable [52]. Second, convergent validity is assessed
using three criteria: (1) all item loadings (λ) for each construct larger
than 0.70, (2) composite construct reliability for each construct greater than 0.70, (3) average variance extracted (AVE) for each construct
larger than 0.50 [19]. AVE is used to assess the variance shared between a construct and its measuring items. Discriminant validity is acceptable when the square root of AVE for a given construct is greater
than its correlations with other constructs [28]. Table 4 shows the indices of reliability and convergent validity. The values of Cronbach's α
are all larger than 0.7. Item loadings range from 0.71 to 0.94, composite construct reliabilities range from 0.78 to 0.92, and average variances extracted range from 0.60 to 0.79. All constructs and subconstructs indicate a high degree of reliability and convergent validity.
Table 5 reports the indices of discriminant validity. All constructs and
sub-constructs meet the criteria of discriminant validity.
4. Hypotheses testing
PLS was used to analyze the structural model which attempting to
draw conclusion about the nature of the causal relationships. First, we
need to estimate standardized path coefﬁcient and their statistical
signiﬁcance for the inﬂuential paths in the research model. However,
PLS does not directly provide a signiﬁcance test or conﬁdence interval
estimation of path coefﬁcient in the research model. Bootstrapping
analysis was conducted with 1000 subsamples to reestimate path coefﬁcients using each of these samples. Next, coefﬁcient of determination (R 2) for endogenous variables is estimated to assess the
predictive power of the research model. Table 6 presents the testing
results for the three predictors on the four performance perspectives.
The following describes the results of hypotheses testing. First, we
found that the three diffusion stages are all signiﬁcant in determining
learning and growth performance, adoption (p b 0.05), internal
(p b 0.05), and external diffusion (p b 0.01) (path coefﬁcient,
β = 0.21, 0.25, and 0.40). Thus, Hypothesis 1 is fully supported.

Table 4
Reliability and convergent validity.
Construct

Mean

S.D.

Item loading

Composite reliability

AVE

Cronbach's α

Adoption (AD)
Internal diffusion (ID)
External diffusion (ED)
Proﬁtability (PR)
Revenue growth (RG)
Cost structure (CS)
Product leadership (PL)
Customer relationship (CR)
Firm image (FI)
Manufacturing management (MM)
Delivery management (DM)
Innovation management (IM)
Sourcing leadership (SL)
Collaboration (CO)
Purchase order processing (PO)
Human capital (HC)
Information capital (IC)
Organizational capital (OC)

4.89
4.88
5.27
4.78
5.31
4.77
5.08
4.41
4.52
4.32
4.54
4.65
4.35
5.78
4.08
4.58
5.03
4.87

1.18
1.13
1.26
1.23
1.11
1.22
1.12
1.28
1.26
1.12
1.12
1.13
1.01
1.21
0.98
1.13
1.21
1.09

.71–.84
.74–.86
.88–.94
.90–.94
.76–.81
.80–.84
.85–.91
.88–.93
.82–.84
.78–.81
.81–.83
.78–.81
.81–.83
.83–.85
.86–.88
.79–.83
.82–.86
.83–.85

.79
.82
.91
.92
.80
.81
.88
.91
.82
.78
.81
.80
.82
.85
.87
.82
.84
.85

.60
.64
.78
.72
.73
.69
.71
.73
.70
.66
.79
.68
.75
.61
.72
.73
.68
.69

.82
.83
.92
.91
.82
.83
.90
.92
.85
.83
.82
.82
.84
.88
.89
.84
.88
.87
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Table 5
Discriminant validity.
Construct

AD

ID

ED

PR

RG

CS

PL

CR

FI

MM

DM

IM

SL

CO

PO

HC

IC

OC

AD
ID
ED
PR
RG
CS
PL
CR
FI
MM
DM
IM
SL
CO
PO
HC
IC
OC

.77
.11
.09
−.03
.20
.15
.18
.23
.08
−.11
.21
.15
.21
.31
.17
.05
.08
.19

.80
.21
.15
.30
−.09
.05
.20
.11
.20
.19
.25
.16
.26
.10
−.11
.06
.05

.88
.26
.12
.08
.13
.18
.25
−.09
.12
.21
.06
.17
.30
.21
.18
.13

.84
.08
.13
.26
.15
.18
.31
.04
.12
.15
.29
.02
−.06
.21
.05

.85
.12
.18
.09
.31
.15
.20
.21
.06
−.09
.11
.14
.21
.08

.83
.21
.13
.08
−.05
.15
.21
.25
.08
.11
.13
.09
.16

.84
.31
.21
.06
−.11
.09
.14
.22
.13
.06
−.09
.19

.85
.15
.18
.09
.21
.25
.05
.06
.03
.18
−.05

.83
.15
.20
.16
.06
.03
.22
.11
.09
.15

.81
.21
.14
.03
.07
.10
−.06
−.08
.19

.88
.16
.06
.21
.19
.05
.23
.05

.82
.35
.15
.11
.03
.09
.17

.86
.28
.13
.05
.11
.16

.78
.15
.19
.05
.26

.84
.21
.16
.08

.85
.11
.09

.82
.21

.83

Diagonal value: squared root of AVE, non-diagonal value: correlation.

External diffusion stage has larger effect on this performance than the
other two stages. Moreover, the three diffusion stages jointly explain
42% of variance in learning and growth performance. Next, business
process performance has been reported with the similar impact pattern from the three diffusion stages, adoption (p b 0.05), internal diffusion (p b 0.05), and external diffusion (p b 0.01) (β = 0.23, 0.26,
and 0.38). Therefore, Hypothesis 2 is fully supported. External diffusion stage also presents larger impact than the other two stages.
Moreover, the three diffusion stages jointly explain 43% of variance
in business process performance. Third, internal diffusion (p b 0.05)
and external diffusion (p b 0.05) stages are both important antecedents of customer performance while adoption stage indicates no signiﬁcance (β = 0.22 and 0.28 vs. 0.14). Thus, Hypothesis 3 is partially
supported. Moreover, the three diffusion stages jointly explain 35%
of variance in customer performance. Finally, for ﬁnance performance, there is only one stage, external diffusion, indicating a critical
role in determining ﬁnance performance while the other two stages
are not (β = 0.21 vs. 0.05 and 0.11). Therefore, Hypothesis 3 is partially supported. Moreover, the three diffusion stages jointly explain 31%
of variance in ﬁnance performance.
In addition, Table 7 shows the results regarding the roles of moderating variables with independent and dependent variables. For independent variables, industry type is positively related with adoption and
external diffusion stages while ﬁrm size indicates a difference from it
with a positive correlation with internal diffusion stage. For dependent
variables, industry type is positively correlated with business process
performance at adoption stage. Industry type and ﬁrm size were found
to have positive correlations with customer and ﬁnance performance
at internal diffusion stage respectively. Finally, industry type is positively
associated with ﬁnance performance at external diffusion stage.
5. Findings and discussions
This section ﬁrst discusses the relationship between the three-stage
process and the four performance perspectives as a whole, and then the

speciﬁc ﬁndings across the three diffusion stages. In general, there is no
signiﬁcant difference between adoption and internal diffusion stage for
the four performance perspectives. Performance differences are only
reported signiﬁcantly between external diffusion stage and the two earlier stages for the four performance perspectives. This indicates that the
four performances are well achieved only at external diffusion stage.
The reasons behind this may be described as below. In fact, e-SCM is a
form of inter-organizational system that integrates it with in-house
supply chain applications and with applications of trading partners to
perform transactions. For instance, the work practice needs to be changed in the ﬁrm's internal processes, such as purchase, production, and
marketing, to effectively deploy e-SCM. That is, business processes
need to be ﬁrst redesigned before physically implementing e-SCM.
The redesign of business process is important for driving an initial use
to further acceptance of the innovation. It usually requires substantial
efforts and time. Furthermore, while a ﬁrm tries to persuade its business
partners to adopt e-SCM, this may be even much more difﬁcult. Therefore, time-lag effect plays a signiﬁcant role in interfering the performance impact of e-SCM diffusion and further, is able to lead to the full
achievement of e-SCM contribution in the latter diffusion stages, such
as external diffusion in this study.
Next, many researchers argued that one major reason for inconclusive results of IT performance may come from the use of inappropriate
approach in measuring IT values. Traditionally, the performance measures have been focused on ﬁnancial perspective. In this study, the
four performance perspectives of the BSC have shown different views
for the achievement of e-SCM deployment across different diffusion
stages. Speciﬁcally, learning and growth and business process perspectives play a critical role in the performance measures of the earlier
stages while customer and ﬁnancial perspectives place more emphasis
Table 7
Results of the moderating variables.
Adoption

Internal diffusion

External diffusion

Ind. type Firm size Ind. type Firm size Ind. type Firm size
Table 6
Results of the structural model.

Learning and growth
Business process
Customer
Finance
⁎ p b 0.05.
⁎⁎ p b 0.01.

Adoption

Internal diffusion

External diffusion

R2

0.21⁎
0.23⁎
0.14
0.05

0.25⁎
0.26⁎
0.21⁎
0.11

0.40⁎⁎
0.38⁎⁎
0.28⁎
0.21⁎

42
43
35
31

Independent variable
Diffusion stage
0.22⁎
Dependent variable
Learning and
− 0.05
growth
Business process
0.32⁎
Customer
− 0.13
Finance
− 0.07
⁎ p b 0.05.
⁎⁎ p b 0.01.

0.37⁎⁎

0.25⁎

0.03

− 0.07

0.11

0.08

0.12

− 0.03
0.28⁎
− 0.08

− 0.17
0.18
0.37⁎

− 0.06
0.12
0.29⁎

0.10

0.11

0.08
0.10
0.09
0.04

0.11
0.14
− 0.06
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on the performance achievements from the latter stages. The results of
this study, regarding the performance impact of e-SCM diffusion, have
generally offered the insight of inadequate approach applied in measuring IT values. That is, the ﬁnance-based measures may not appropriately
reﬂect the real performance of an organization at the earlier stages and
require an extended period of time to realize. This may be because ﬁnancial performance is often the ultimate goal of most organizations.
In short, while IT productivity paradox has often been the major problem on the issue of IT performance measure, this study particularly considers both a stage-based structure and the BSC for understanding the
performance impact of e-SCM diffusion. We have concluded that two
major determinants, time-lag effect and measurement method, are
the major causes of IT productivity paradox.
At the adoption stage, ﬁrm performance is primarily reﬂected on
learning and growth and business process perspectives, as compared
to customer, and ﬁnancial perspectives. Thus, learning and growth
and business process perspectives can be considered as reliable performance measures at this stage. This may be explained by the facts. The
major work of adoption stage focuses on the plan of how a company
can be well supported through e-SCM and preparation of restructuring
business processes before physically implementing e-SCM. Company's
employees need to enhance their competences and skills in order to
well perform these activities. Therefore, the results show that learning
and growth and business process perspectives are the important indicators of organizational performance at this stage. Besides, many studies
have argued that the performance impact of general IT on organizations,
such as customer and ﬁnancial performances, is mainly through the mediator of business process. The objective of IT-supported knowledge
management, a special type of IT, focuses on improving learning capabilities for the basis of enabling other forms of organizational performance. Therefore, these two performance perspectives tend to be well
performed at the earlier stages of e-SCM diffusion.
At the internal diffusion stage, there are three performance perspectives indicating their signiﬁcant improvements, that is, learning
and growth, business process, and customer. Internal diffusion deﬁnes the extent to which e-SCM is used in the key organizational activities in SCM division. This diffusion stage has established a close
connection with customers in an effective way in terms of an integration of all internal SCM applications through web-based technologies.
Customers intend to get better quality of service in the entire purchase cycle, that is, pre-purchase, purchase, and post-purchase
stage. As a result, it indicates a performance improvement in customer perspective in comparison with adoption stage. On the other hand,
the literature also argued that some important non-ﬁnancial performances, such as customer satisfaction or relationship, may require
certain periods of time to realize their performance [35,36]. In particular, service-oriented industries may consider customer performance
as the ﬁnal goal of their business. The ﬁndings can partially explain
the role of time-lag effect in realizing customer performance while
considering internal diffusions as being at the latter diffusion stages.
At the external diffusion stage, all of the four dimensions in the
BSC are generally considered as reliable indicators of organizational
performance, in particular, ﬁnancial performance. The major work
of external diffusion focuses on the use of e-SCM to integrate the
ﬁrm with its trading partners in an inter-organizational basis. Many
studies argued that collaborative use of web-based systems is more
likely to improve B2B process in the areas of cost-based performance,
customer service, logistics, production efﬁciency, inventory management, and product cycle-time. Accordingly, ﬁnancial performance is
in a position to be improved signiﬁcantly. Next, most ﬁrms in different industries have regularly considered ﬁnancial performance as
the ultimate goal of their business and it would require much longer
time-lag to realize this performance. The other three performance
perspectives may play the roles of fundamental or intermediate effect
in the ﬁnal achievement of ﬁnancial performance. Our ﬁnding indicates a consistence with the argument of an inﬂuential relationship

structure among the four performance perspectives proposed by
Kaplan and Norton [35,36]. In addition, this stage has larger effect
on learning and growth and business process performances than the
other two stages. This can be explained by the fact of time-lag effect.
The latter diffusion stages may have longer time of period to fully realize different forms of ﬁrm performance.
Finally, a few words about the moderating variables are in order.
For the three diffusion stages, industry type mainly reﬂects its correlation with adoption and external diffusion stage and on the other hand,
ﬁrm size mainly reﬂects the correlation with internal diffusion stage.
The reasons behind this are as below. Competitive/external pressure
is the major driver for the ﬁrm to initially make the decision in adopting e-SCM. Furthermore, the extent of e-SCM diffusion within the organization will be affected by ﬁrm size in an alternative manner.
This is because larger ﬁrms are more likely to follow the decision
and then diffuse it smoothly. Finally, e-SCM diffusion across trading
partners greatly depends on industry type while it determines the
form of industry structure. High-tech manufacturing tends to have aggressive culture or beliefs to spread the use of a new innovation as
compared to traditional manufacturing. For the four performance perspectives, industry type indicates the correlation role with different
forms of performance achievement for all of the three diffusion stages.
In contrast, ﬁrm size only shows the association role with ﬁnance performance at internal diffusion stage. This may indicate that externally
based organizational attributes, such as industry type, are more important in controlling performance achievement of e-SCM than internally based organizational attributes, such as ﬁrm size.
6. Conclusions and suggestions
More organizations have recognized e-SCM as an important issue
of technology innovation and a source of differentiation advantage.
Successful use of e-SCM among trading partners is the key to performance realization in host organizations. This study approaches the
particular issue from a new consideration of integrating a stagebased diffusion structure and the BSC with different forms of organizational performance. It takes a thorough approach, in contrast to earlier
studies, to show the performance realization process for the implementation of e-SCM. Important ﬁndings have been reported in this
study. The three diffusion stages indicate different impacts on the
four performance perspectives. In particular, signiﬁcant differences
have been reported between the ﬁnal stage (external diffusion) and
the two earlier stages (adoption and internal diffusion). Furthermore,
the four performance perspectives are well realized at external diffusion stage. First, the issue on e-SCM diffusion has been particularly external focus on the collaboration among trading partners. Time-lag
effect is the important determinant for effectively measuring organizational performance, in particular, customer and ﬁnancial performances. In general, this can also provide insight to IT productivity
paradox for effectively designing implementation program of technology innovation. This may be the major contribution of this research.
The ﬁndings have a number of implications for practitioners.
Practitioners will be able to design appropriate strategies to deal
with e-SCM implementation problem due to understanding the performance achievement process with different forms of performance
impacts. Next, while the focus of e-SCM diffusion is on the readiness
of external activities in the supply chain, partners need to build a
well-coordinated mechanism for managing these activities before
deploying e-SCM. In addition, time-lag effect is a critical role for distinguishing different forms of organizational performance. In order
to fully achieve customer or ﬁnancial performance, an extended period of time is necessary for e-SCM implementation. The host organization needs to carefully examine the extent of e-SCM diffusion
before any decision has to be made in terms of the collaborative effort in achieving SCM performance among trading partners. Finally,
as many studies have noted the intermediate role of business
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process in IT-enabled performance, practitioners need to ﬁrst nurture some organizational practices or capabilities, such as learning
and growth and business process, in order to eventually reach
their ﬁnancial performance. Therefore, it is important for an organization in terms of the improvement of these organizational capabilities or practices through knowledge management mechanism or
other training programs.
Furthermore, future research could be based on this foundation. First,
this research model is mainly veriﬁed by an empirical survey in this
study. Subsequent research could particularly conduct a case study
with a longitudinal observation to more deeply understand the usefulness of this framework in practice. Second, since a sample frame of this
research was assembled from different industries, its conclusions were
more general and comprehensive. Future research could be targeted at
a particular industry, such as the service industry, to capture their similarities and differences between the two different research bases. Moreover, this would also provide more insight into e-SCM implementation
practice in some particular industries. Finally, the primary goal of this
study lies in examining the performance impacts of e-SCM diffusion on
four performance perspectives in the BSC. Future research could further
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explore the inﬂuencing relationships among four performance perspectives. This would enable practitioners to effectively distribute their resources on the major drivers of performance achievement.
As already noted, even though this research has provided some
useful results, it still has some limitations. First, the response rate is
lower than desirable despite making various efforts to improve it.
This may be because target respondents may lack relevant experiences in deploying e-SCM diffusion with a multi-stage analysis in
practice. However, the responding sample indicated no systematic
non-response bias and was well representative of the study sample.
Next, the target respondents in each ﬁrm were originally designed
for general managers, vice general managers, and logistics/purchasing
executives in SCM function. However, approximately 25% of the respondents were in the position of staff member. Since senior managers in the larger ﬁrms are usually busy, some questionnaires may
be completed by their subordinates. In fact, staff members are those
people who are physically responsible for the daily work. However,
additional beneﬁt would be an increase in the diversity of data
sources with multiple informants and therefore, an increase in the
variances of the variables of interest.

Appendix A. Questionnaire

Part I. Basic information
1. Industry type________________.
2. Annual revenue (NT$ millions):
3. Number of employees (Persons):
4. Total number of suppliers________.
5. Working experience:

8. Age _________.
9. Position ________.
Part II. E-SCM diffusion
1. Adoption
My firm considers using digitally enabled SCM to improve logistics.
My firm considers using digitally enabled SCM to improve productions or operations.
My firm considers using digitally enabled SCM to increase sale revenue.
My firm considers using digitally enabled SCM to increase market share.
My firm considers using digitally enabled SCM to improve coordination with customers and suppliers.
2. Internal diffusion
My firm has used digitally enabled SCM in supportingaccounting management.
My firm has used digitally enabled SCM in supporting product or service delivery management.
My firm has useddigitally enabled SCM in supporting warehousing and inventory management.
My firm has used digitally enabled SCM in supporting productions or operations management.
My firm has useddigitally enabled SCM in supporting order processing management.
3. External diffusion
The proportion to which total suppliers of my firm have interacted with other firms through digitally enabled SCM.
The proportion to which total transactions of my firm with suppliers are done through digitally enabled SCM.
The proportion to which total interactions of my firm with suppliers are done through digitally enabled SCM.
Part III. Organizational performance
This part of measuring items can be referred to Table 2 in terms of financial, customer, business process, and
learning and growth perspectives.
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