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SUMMARY
In this study, I employ the lens of the resource-based view (RBV) of the firm to examine
the strategic value of IOS-enabled inter-organizational integration. We first develop the key
construct of IOS-enabled inter-organizational integration, identifying and conceptualizing its
two dimensions - inter-organizational system integration and business integration. Next, I
present the research framework

showing that while both inter-organizational

system

integration and business integration have positive impacts on operational performance, only
inter-organizational business integration is positively associated with strategic performance. I
further propose that two inter-organizational factors, i.e. relative bargaining power and relative
absorptive capacity, positively influence a company's strategic benefits obtainable in an IOSenabled inter-organizational relationship and that relative absorptive capacity also has a
positive influence on relative bargaining power.
The data for this study were collected through a survey of firms in mainland China. The
results show that only inter-organizational business integration is positively associated with
operational performance. Surprisingly, inter-organizational system integration is not found to
have a positive influence on operational performance. The results also show that only interorganizational business integration has a significant impact on strategic performance. Interorganizational system integration only has indirect impact on operational and strategic
performance through inter-organizational business integration. As expected, both relative
bargaining power and absorptive capacity are positively related to strategic performance. A
company can also gain indirect strategic benefits from relative absorptive capacity through its
positive influence on relative bargaining power.
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The study contributes to research by providing a clear conceptualization of IOS-enabled
inter-organizational integration, establishing the theoretical link between its two dimensions
(i.e. inter-organizational system integration and business integration) and organizational
performance (operational and strategic performance), incorporating two important interorganizational factors (i.e. relative bargaining power and absorptive capacity) into the research
framework, developing scales for inter-organizational system integration and business
integration, as well as providing data on the IOS experience of Chinese firms. Based on the
findings from this study, I recommend that companies focus on the integration of interorganizational business to gain strategic benefits and that they enhance their absorptive
capacity to the level above their business partners to further gain strategic benefits from the
IOS-enabled inter-organizational relationship..

vin
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CHAPTER 1 INTRODUCTION
1.1 Introduction
Inter-organizational systems (IOSs) have been used in business for decades. As early as in
the late 1960s, IOSs relying on electronic data interchange (EDI) appeared in the
transportation industry. The research on IOSs also dates back to the 1960s (Kaufman 1966).
However, IOSs did not capture widespread interest among academics and practitioners until
the 1980s. Today, more and more companies are involved in IOSs in one way or other. Thus,
how to gain benefits from the deployment of IOSs is an important topic, worthy of deeper
investigation.

The success of early IOSs such as United Airline's APOLLO reservation system and
American Hospital Supply's ASAP led researchers to conclude that the deployment of IOSs
could result in strategic advantage ' (Johnston and Vitale 1988).

Although IOSs may

significantly improve organizational performance, not all IOS adopters have fully realized the
potential benefits. For example, Benjamin et al. (1990) examined the use of EDI, a special
case of IOSs, at the Office Technology Corporation (a disguised firm), and found that the
deployment of EDI resulted in only small cost savings for the firm. They even concluded that
EDI systems often turn out to be a cost of doing business for the supplier. Their doubts about
the economic value of EDI systems echo those heard in the research on the business value of
IT in general. While the use of IT to gain strategic advantage is well known, IT's strategic

' In his response to Priem and Bulter's critics to the RBV [2001a], Barney [2001] suggested the use of
strategic advantage rather than competitive advantage due to the proliferation of different definitions of
competitive advantage in literature. Strategic advantage refers to a firm's improvement in its efficiency
and effectiveness relative to its competing firms.

I
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importance has been questioned by some researchers (Carr 2003). Hence, IS researchers
continue to devote much attention to how to gain strategic advantage from IT in general and
IOSs in particular.

Moving beyond the early research on IOS adoption, researchers have found various factors
that influence the benefits derived from the deployment of IOSs, such as IOS use (Massetti
and Zmud 1996) and patterns of use (Subramani 2004), EDI embeddedness (Chatfield and
Yetton. 2000), organizational context (organizational support, implementation process, cortrol
procedures) and imposition (Clark and Stoddard 1996), partnership attributes such as partner
trust, partner interdependence, and partner commitment (Lee and Lim 2003), and internal
business reengineering and partnership reengineering (Mukhopadhyay and Kekre 2002;
Riggins and Mukhopadhyay 1994). IOS studies have consistently suggested that lOS-enabled
inter-organizational integration is critical in order to gain superior benefits from IOS
deployment (Mukhopadhyay 1993; Swatman, et al. 1994; Truman 2000). For example,
Mukhopadhyay (1993) noted that "the single reason many companies may not gain much
economic benefits from EDI is the absence of EDI integration" (p.262). With respect to B2B,
Meehan (2002) also found that

e-business managers target "the lack of a well-integrated

technology infrastructure as the chief culprit responsible for many business-to-business
projects' failure to deliver the benefits users expected".

By IOS-enabled inter-organizational integration, I mean the extent to which two
organizations connected by IOSs are viewed, operated and managed as a unified system. In
this paper, IOS-enabled inter-organizational integration is explored through two dimensions,
i.e. inter-organizational system integration and business integration. The primary objective of

2
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this study is to examine the effect of the two dimensions on operational and strategic
performance. Specifically, the study examines

Why and how do inter-organizational system and business integration affect operational
and strategic performance?

And

What are the important inter-organizational factors that shape the benefits obtainable
from IOS-enabled inter-organizational relationship?

The work reported here represents a synthesis and extension of previous studies on IOSs.
Firstly, based on literature regarding IOSs and integration, I propose the construct of IOSenabled inter-organizational integration and clearly conceptualize the two dimensions of this
construct, i.e. inter-organizational system integration and business integration. Secondly, while
previous studies on the impacts of IOS-enabled

inter-organizational

integration on

organizational performance are exploratory in nature or lack theoretical bases, I build a strong
theoretical link between the two. Specifically, the RBV is employed to develop the theoretical
links between the two dimensions of IOS-enabled inter-organizational integration and strategic
performance. The RBV is useful for explaining the business value of inter-organizational
system and business integration as it provides theoretically grounded explanations for how and
why firm-specific resources and resources shared with business partners give rise to strategic
advantage. Based on the RBV, I propose a framework that explains how inter-organizational
system integration and business integration combine to influence organizational performance.
Lastly, this study extends resource-based studies by incorporating two inter-organizational

3
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factors, i.e. relative bargaining power and relative absorptive capacity into the research
framework, which help understand how relational rents are appropriated by participating
companies.

1.2 Boundaries of Theorizing

The theorizing is based on several assumptions. First of all, I assume that organizations
make conscious, intentional decisions regarding IOS-enabled inter-organizational integration
for explicitly formulated purposes. Secondly, I assume that each organization is part of an
open system of other organizations that collectively make up its environments and each
organization must exchange information and resources with its environment. While, as noted
by Pfeffer and Salancik

(1978), some researchers give only token consideration to the

environmental context of organizations, I include important inter-organizational factors in my
theorizing.

Furthermore, the focus of this research is on the integration issue in an IOS-enabled interorganizational environment. IOS-enabled inter-organizational relationship refers to the interorganizational relationship where companies use IOSs to coordinate value chain activities to
create business value.

Thirdly, integration may involve multiple members along the supply chain. However, for
simplicity of theorizing, this study explores the IOS-enabled inter-organizational integration
issues surrounding a supplier-customer dyad. Typically, the two companies are a focal
company and either its immediate supplier or its immediate customer. Since this study focuses
on issues beyond mere IOS adoption and on IOS-enabled inter-organizational integration and

4
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a company's integration with its partners differs greatly from one partner to another, the focus
on a dyad enables the examination of how IOS-enabled supplier-customer integration
influences an organization's business performance in greater depth.

Fourthly, I explore the IOS-enabled inter-organizational integration issue from a supplier's
perspective. As noted by Subramani (2004), prior work focused largely on the benefits
derived from IOSs by network leaders and little attention was paid to the benefits obtained
by suppliers and to the mechanisms that enable suppliers to realize benefits. Thus, how
suppliers can take advantage of IOSs and benefit from their use of IOSs is not clearly
understood.

Fifthly, since the study focuses on the IOS-enabled inter-organizational integration around
a supplier-customer dyad and from the supplier's perspective, I conceptualize the strategic
advantage as the supplier's advantageous position in the relationship with the customer rather
than the supplier's overall strategic advantage, which is consistent with previous studies
(Subramani 2004).

Lastly, this study also focuses on the early stage of IOS use. The data I used to test the
research model were collected from the mainland China where IOSs are relatively new to most
companies. Readers should bear this in mind to better understand the conceptualization of the
two dimensions of IOS-enabled inter-organizational integration, the theorizing of the research
framework, the interpretation of the findings in this study, as well as discussions presented in
the last chapter.

1.3 Thesis Organizations

5
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The remainder of this thesis is organized as follows.

In the next chapter, I conceptualize the concept of IOS-enabled inter-organizational
integration. Extending previous research on organizational integration, IOS-enabled interorganizational integration is conceptualized as a construct which includes two dimensions,
inter-organizational system integration and inter-organizational business integration. Based on
the definition of integration and IOS-enabled inter-organizational relationship, I define IOSenabled inter-organizational integration as the extent to which two organizations are viewed,
operated and managed as a unified system in an IOS-enabled inter-organizational relationship.
Furthermore, inter-organizational system integration is defined as the extent to which relevant
information systems located in two different organizations are viewed, operated and managed
as unified information systems. Inter-organizational business integration refers to the extent to
which relevant business tasks located in two different organizations are viewed, operated and
managed as a unified business. Different dimensions of each construct are further examined.
Inter-organizational system integration includes two dimensions, 1) the extent to which
various transaction types are conducted via IOSs and 2) the extent to which IOSs are
integrated with internal systems. Inter-organizational business integration also includes two
dimensions 1) communication of various, relevant aspects of interrelated business tasks
between two companies, and 2) coordination of interrelated business tasks between two
companies

In the third chapter, I first present the theoretical background of the study and then present
the research model and various hypotheses. The review of the relevant resource-based studies
suggests that heterogeneous firm resources that are valuable, rare, imperfectly substitutable,

6
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and imperfectly imitable will provide a firm with a strategic advantage and that the business
value of IS resources, especially resources that are shared with business partners, is affected by
various

inter-organizational

and environmental

factors.

Grounded

on the theoretical

foundation of the RBV, I propose a research model that focuses on the impacts of interorganizational system integration and business integration on operational and strategic
performance. I hypothesize that inter-organizational business integration is positively
associated with inter-organizational system integration. I also propose that both interorganizational system integration and business integration have a positive impact on
operational performance. Through the lens of the RBV, I hypothesize that while interorganizational system integration is not associated with strategic performance interorganizational business integration has a positive, direct impact on strategic performance. I
further propose that relative absorptive capacity and bargaining power both have positive
impacts on strategic performance and relative absorptive capacity has a positive impact on
relative bargaining power as well.

In the fourth chapter, I describe how new instruments were created and how data were
collected. Firstly, I show the process through which I developed the instruments to
operationalize inter-organizational system integration and business integration. Standard
instrument development procedures were followed, which consisted of three stages, item
creation, scale development, and instrument testing. The process finalized two scales, with 5
reflective items for the inter-organizational system integration scale and 7 reflective items for
the inter-organizational business integration scale. In the later part of this chapter, I show how
data were collected in China using the survey method. Seventy complete sets of survey were
returned, representing a response rate 21.7%. Non-response bias is assessed through

7
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comparison of responding companies with non-responding companies in terms of industry and
ownership. The analysis shows that non-response bias is not an issue in this study.

In the fifth chapter, I present the results and research findings from the data analysis.
Except 1 hypothesis, all other hypotheses are supported. Results show that only interorganizational business integration has a significant impact on operational performance and
strategic performance. Inter-organizational system integration does not have a significant
influence on either operational performance or strategic performance. Relative bargaining
power and absorptive capacity are confirmed to have positive impacts on strategic
performance. Relative absorptive capacity is also found to positively affect bargaining power.
Overall, the antecedents of strategic performance explain almost half (47%) of its variance.

In the last chapter, i.e. chapter 6, I first discuss several interesting observations of the study
which is followed by the discussion of the limitations of this study. Next, I present the
contribution of this study to research as well as the implications for practice. And finally, I
show some possible directions for future to extend the current study.

Basically, the dissertation contributes to theory in the following ways. First of all, the
study provides a clear conceptualization of IOS-enabled inter-organizational integration and
its two dimensions. Secondly, the study employees a strong theoretical lens to examine the
business value of inter-organizational system integration and business integration, which
closes the theoretical gap found in literature on inter-organizational system integration and
business integration. Thirdly, I explicitly acknowledge the influences of inter-organizational
factors on organizational performance in an IOS-enabled environment. The research model has
incorporated relative bargaining power and absorptive capacity to show how companies can

X
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derive strategic benefits by exploiting the IOS-enabled inter-organizational relationship.
Fourthly, the study develops two scales to measure inter-organizational system integration and
business process integration and thus it also contributes to literature by providing a foundation
on which empirical studies examining the operational and strategic benefits of interorganizational system integration and business process integration can be conducted. Last, the
study explores the business value of IT resources in the mainland Chinese business context,
which contributes to the understanding of IT phenomena in the transitional economy.

The study also produces insights for practice. Firstly, companies should go beyond IOS
adoption to integrate inter-organizational systems and business processes to gain superior
operational performance. However, if companies are to gain strategic benefits, they should
focus on inter-organizational business integration. Second, companies should enhance their
abilities to learn from other organizations since superior learning abilities relative to business
partners result in not only direct strategic benefits but also indirect strategic benefits through
enhanced bargaining power in their inter-organizational relationship.

<>
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CHAPTER 2 IOS-ENABLED INTEGRATION: LITERATURE
REVIEW AND CONCEPTUALIZATDN
2.1 Prior Studies
Consistent with previous studies (Cash and Konsynski 1985; Johnston and Vitale 1988), I
define IOSs as automated information systems shared by two or more companies. Examples of
IOS include EDI, and XML-based IOS such as RosettaNet, among others. This paper,
following prior IOS research (McGee 1991), focuses on IOSs that support relatively structured
interactions between buyers and suppliers along the supply chain.

As discussed in the introduction section in chapter 1, the adoption of IOSs can possibly
provide significant benefits to organizations. Researchers have observed operational and /or
strategic benefits from EDI adoptions. For example, after examining the EDI use at the
assembly centers of Chrysler Corporation, Mukhopadhyay et aL (1995) found that significant
savings have been realized from reduced inventories, lower annual write offs, and reduced
premium freight. Teo et al. (1997) found that public-sector organizations gained benefits from
EDI in terms of increased productivity and that private-sector organizations benefited from
EDI in terms of increased competitiveness. Chatfield and Bjorn-Andersen (1997) reported that
Japan Airlines' competitiveness has been improved due to the reduction of its IOS-enabled
inter-firm joint product innovation cycle time. Lee et al. (1999) showed that EDI can benefit
not only the EDI champion but also EDI adopters, if EDI is used as an enabler for interorganizational process reengineering and that EDI enables adopters to reduce both inventory
levels and stockouts simultaneously if EDI is combined with BPR. Tuunainen (1999) showed

10
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that small businesses, often operating as suppliers for larger companies, could benefit in many
ways from EDI. Hoogeweegen et al. (1998) even proposed a two-component approach (i.e.
information processes related costs and benefits and physical logistic processes related costs
and benefits) to help assess the benefits associated with EDI implementation.

However, other studies have noted that mere IOS adoption may not provide many benefits
to companies. Clark and Stoddard (1996) noticed that in the literature regarding the benefits of
EDI and other IOSs, some researchers found that EDI provides strategic competitive
advantage while some others found that EDI implementation provides little or no benefits at
all. Their research of EDI use in the grocery industry suggested that mere technology
innovation such as EDI can provide only small benefits (Clark and Stoddard 1996). Benjamin
et al. (1990) examined the use of EDI and concluded that EDI systems often turn out to be a
cost of doing business for suppliers. Markus (2000) also implied that mere IOS adoption may
not create many benefits for companies. She reported that many EDI users print out computergenerated order forms or invoices and enter the information manually into their computer
systems and thus benefits obtained from EDI implementation is limited due to manual
intervention

Why do companies gain little or no benefits from IOS adoption? One reason consistently
suggested by literature is the lack of IOS-enabled inter-organizational integration. Based on
the assessment of the economic impacts of EDI, Mukhopadhyay (1993) concluded that "the
single reason many companies may not gain much economic benefit from EDI is the absence
of EDI integration" (p.262). Meehan (2002) also found that e-business managers target "the
lack of a well-integrated technology infrastructure as the chief culprit responsible for many

11

ATTENTION: The Singapore Copyright Act applies to the use of this document. Nanyang Technological University Library

business-to-business projects' failure to deliver the benefits users expected". The discussion of
inter-organizational integration in an IOS-enabled environment began in the 1990s and has
gained quite some attend in recent years (see Table 1 for a list of studies).
***********************************************************************

Table 1 Studies on Inter-Organizational Integration in an IOS-enabled InterOrganizational Environment

While IOSs such as EDI have become a competitive necessity nowadays (Benjamin, et al.
1990; Chwelos, et al. 2001; Truman 2000), anecdotical and exploratory studies have suggested
that investment in IOS-enabled inter-organizational integration can help a company gain
superior benefits.

For example, based on examination of the impact of EDI on the components sector of the
Australian automotive industry, Mackay (1993) concluded that "the greatest benefits were
gained by organizations in which EDI was not only used, but fully integrated into their internal
application systems" (p.243). Swatman et al. (1994) also argued that "it is in the areas of
systems integration and business reengineering that EDI offers its greatest real benefits" (p.41).
Khazanchi and Sutton (2001) proposed a three-stage model of EDI implementation: EDI
adoption, EDI integration, and EDI outcomes. Based this model, after a company adopts EDI,
to enjoy great benefits from EDI implementation, the company has to go further to integrate
EDI processes with its internal business processes (i.e. EDI integration).

12
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Previous studies have also suggested and found various operational benefits gained from
IOS-enabled inter-organizational integration For example, Benjamin et al. (1990) implied that
companies can derive cost savings from EDI integration via increased productivity and
decreased overhead. Mackay (1993) argued that integration of EDI with internal application
systems can reduce re-keying and improve data accuracy. Markus (2000) argued that
companies can serve customers more effectively with high business integration. While Hart
and Saunders (1997) implied that computer integration may have labor displacement effect,
Truman (2000) found that interface integration (the level of integration between the EDI and
internal systems) has the labor displacement effect. Srinivasan et al. (1994) found that
suppliers with the ability to directly map incoming information from EDI to internal
production control systems enjoy greater benefits in terms of reduction in shipment
discrepancy.

Barua et al. (2004) found that system integration plays an important role in

building online informational capabilities, which relate strongly to business performance
measures (revenue, gross profit margin, ROA, and return on invested capital). Iacovou et al.
(1995) argued that inter-organizational system integration will result in enhanced internal
efficiency and tactical and competitive advantage. Zhu and Kraemer (2002) found that
supplier integration is positively associated with inventory turnover for both high-tech and
traditional companies. Some other studies (Frohlich 2002; Zhu 2004; Zhu and Kraemer 2005)
also found that IOS-enabled inter-organizational integration is positively associated with
operational performance.

Various strategic benefits associated with IOS-enabled inter-organizational integration
have also been suggested and found in literature. While Swatman et al. (1994) argued that EDI
integration offers long term strategic benefits, Mukhopadhyay and Kekre (2002) found that

13

ATTENTION: The Singapore Copyright Act applies to the use of this document. Nanyang Technological University Library

supplier-side EDI integration leads to supplier's strategic benefits such as sales gain. Based on
an empirical studies in the insurance industry, Venkatraman and Zaheer (1990) found that
electronic integration (the integration of business processes of two or more independent
organizations through the exploitation of the capabilities of computers and communication
technologies) is positively associated with increases in new business policies. Ramamurthy et
al. (1999) found that while external integration of EDI (integration of the firm with its trading
partners, both in terms of scope of services to them and penetration of EDI in these business
transactions) is positively associated with both operational and market performance, internal
integration of EDI (the extent to which EDI interfaces with and is integrated into other key
internal IS applications and, thereby, the work processes) is positively associated with only
operational performance. Some other researchers also found (Bergeron and Raymond 1997;
Frohlich and Westbrook 2001; Min and Mentzer 2004), argued (Swatman and Swatman 1992),
or implied (Markus, et al. 2003) that IOS-enabled inter-organizational integration is positively
associated with both operational and strategic benefits.

Relevant literature review suggests that IOS-enabled inter-organizational integration can
be examined at least from 2 aspects: system integration and business integration. Markus
(2000) pointed out that business process integration and systems integration form a unifying
concept of organizational integration. Her research and other studies (Clark and Stoddard 1996)
implied that IOS-enabled inter-organizational relationship also involves at least two aspects,
i.e. technology and business process aspects.

Although previous studies have provided much insight into IOS-enabled

inter-

organizational integration, there are still gaps in literature. Firstly, less attention has been paid
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to strategic implications compared with operational

impacts of IOS-enabled

mter-

organizational integration. Companies deploy IOSs to gun not only operational benefits but
also strategic advantage (Johnston and Vitale 1988). While 20 out of the 24 papers I identified
before examined the impacts of IOS-enabled inter-organizational integration on operational
performance (Barua, et al. 2004; Benjamin, et al. 1990; Bergeron and Raymond 1997;
Frohlich 2002; Frohlich and Westbrook 2001; Hart and Saunders 1997; Iacovou, et al. 1995;
Mackay 1993; Markus, et al. 2003; Min and Mentzer 2004; Mukhopadhyay and Kekre 2002;
Ramamurthy, et al. 1999; Saeed, et al. 2005; Srinivasan, et al. 1994; Swatman and Swatman
1992; Truman 2000; Venkatraman and Zaheer 1990; Zhu 2004; Zhu and Kraemer 2002; Zhu
and Kraemer 2005), less than half studies explored the strategic impacts of IOS-enabled interorganizational integration (Bergeron and Raymond 1997; Frohlich and Westbrook 2001;
Iacovou, et al. 1995; Markus, et al. 2003; Min and Mentzer 2004; Mukhopadhyay and Kekre
2002; Ramamurthy, et al. 1999; Swatman and Swatman 1992; Swatman, et al. 1994;
Venkatraman and Zaheer 1990).

Secondly, the theoretical background of the impacts of IOS-enabled inter-organizational
integration needs to be strengthened. While a few researchers have used theoretical lenses such
as RBV (Barua, et al. 2004; Zhu 2004; Zhu and Kraemer 2005), transaction cost economies
(Mukhopadhyay and Kekre, 2002), dynamic capability (Zhu and Kraemer 2002), and theory
from IS and operations management (Saeed, et al. 2005) to examine why and how IOSenabled inter-organizational integration influences organizational performance, the majority of
studies lack strong theoretical foundations. The lens of the RBV is particularly useful to
explore the impacts of IOS-enabled inter-organizational integration on strategic performance
because it specifies the mechanism through which organizational resources and capabilities are
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linked to strategic advantages. I identified three studies (Bama, et al. 2004; Zhu 2004; Zhu and
Kraemer 2005) that used the lens of the RBV to explore the impacts of IOS-enabled interorganizational integration on organizational performance. From the perspective of the RBV,
Barua et al. (2004) examined how system integration together with other technological,
organizational, and environmental resources enables a firm to develop online informational
capabilities and then leads to improved operational and financial performance. However, they
did not examine the direct effect of system integration on organizational performance. Nor did
they clarify how system integration has satisfied the conditions set by the RBV to provide
superior organizational performance. Zhu and Kraemer (2005) examined the e-business value
of back-end integration and found that back-end integration is positively associated with ebusiness value, a second order construct composed of impacts on sales, impacts on internal
operation, and impacts on procurement. While they discussed the imitability of back-end
integration, they did not examine whether back-end integration has met other conditions such
as value, rareness, and non-substitutability. Furthermore, there is much evidence indicating
that the authors' argument for low imitability of back-end integration needs to be revisited.
Zhu (2004) discussed the imitability of e-commerce capability (with back-end integration as a
dimension) and found that back-end integration, as a dimension of e-commerce capability, is
positively associated with the sales per employee, and inventory turnover. However, he did not
discuss other requirements such as value, rareness, and non-substitutability set by the RBV
either. These resource-based studies have offered much insight into the business value of interorganizational system integration. However, based on the RBV (Barney 1991), a resource has
to be valuable, rare, imperfectly imitable, and imperfectly substirutable for the resource to
provide strategic advantage. Only through exploring whether IOS-enabled inter-organizational
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integration meets all the requirements needed to create strategic advantage based on the RBV
can we know whether IOS-enabled inter-organizational integration provides strategic
advantage.

Thirdly, both inter-organizational system integration and business htegration should be
discussed simultaneously to offer a complete view of IOS-enabled inter-organizational
integration. The literature review suggests that 23 out of 24 studies have examined the system
integration aspect of IOS-enabled inter-organizational integration while only 2 studies
(Markus 2000; Min and Mentzer 2004) explored the business integration issue. And four
studies (Benjamin, et al. 1990; Christiaanse and Venkatraman 2002; Frohlich 2002; Frohlich
and Westbrook 2001) did not differentiate between system integration and business integration.
While Markus (2000) discussed both inter-organizational system integration and business
integration from a conceptual perspective, her research on inter-organizational system
integration and business integration can be expanded to empirically examine their impacts on
operational and strategic performance.

2.2 Conceptualization: lOS-Enabled Inter-Organizational Integration

As an information system expands across the border of an organization, it is increasingly
difficult for a company to say that it owns and controls the system (Hasselbring 2000). Such
interweaving of IOSs has important implications. Since IOSs typically involve multiple
participants and run in a business setting that is beyond the control of an organization, the
dynamics of IOSs within and beyond the organization reflect the influences from factors both
internal and external to the focal organization.
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Straub and Watson (2001) proposed the concept of Net-enablement (NE) and referred to it
as the situation where an organization coordinates its activities and interacts with its
stakeholders through the exchange of messages over electronic networks. Barua et al (2004)
argued and found that business value can be created through Internet-enabled value chain
activities. Similarly, many studies show that IOSs can enable firms to change the way they
interact and coordinate value chain activities with customers and suppliers to create value. For
example, inter-organizational integration can help a firm to counter various uncertainties
(Goodhue, et al. 1992; Lee 2002; Truman 2000). The supply chain is full of uncertainties from
various sources. Many articles (Davis 1993; Johnson 2001; Lee 2002) have discussed the
various types of uncertainties. For example, Lee (2002) discussed in detail two types of
uncertainties, i.e. demand uncertainty and supply uncertainty. The influence of uncertainties
on organizational operation is enormous. For instance, Davis (1993) illustrated how
uncertainties lead to increased inventories and dissatisfied customers. Fortunately, researchers
have found that organizational and inter-organizational integration is an effective weapon for
companies to counter supply chain uncertainties (Goodhue, et al. 1992; Lee 2002; Truman
2000).

Inter-organizational integration not only helps a firm to counter various uncertainties but
also enables a firm to manage inter-organizational dependence. An organization depends on its
environment in the sense that the organization typically must interact with others that control
the resources that the organization needs to survive. Pfeffer and Salancik (1978) argued that
inter-organizational governance is a strategic response to conditions in an organization's
environment, especially inter-organizational dependence. In their book, they discussed several
strategies used by firms to manage environmental inter-dependence that do not involve
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vertical integration. Such strategies include the use of inter-locking directorates, joint ventures,
coalitions, etc. Each strategy represents a way of a social agreement that stabilizes and
coordinates mutual inter-dependence. Two companies in a supplier-customer dyad are
understandably inter-dependent. Inter-organizational integration between the two companies
can help stabilize both companies' exchanges with their respective environment and thus
enable them to have some degree of assurance and predictability regarding what they can
expect from one another. In sum, inter-organizational integration helps a firm counter
environmental uncertainties and effectively manage inter-dependence.

I refer to the inter-organizational relationship where companies use IOSs to coordinate
value chain activities to create business value as IOS-enabled inter-organizational relationship.
In this study, integration is defined as the extent to which the interdependent and distinct
components are viewed, operated and managed as a unified system (adapted from (McGee
1991)). Here, the component may refer to information systems, work teams, functional
departments, business processes, or organizations. Based on the definition of integration and
IOS-enabled inter-organizational relationship, I define IOS-enabled

inter-organizational

integration as the extent to which two organizations are viewed, operated and managed as a
unified system in an IOS-enabled inter-organizational relationship.

Business integration and systems integration have been shown to form a unifying concept
of organizational integration (Markus 2000). Extending this concept to the inter-organizational
domain, I break down IOS-enabled inter-organizational integration into two dimensions, i.e.
inter-organizational system integration and inter-organizational business integration. In the
following sections I will discuss the two dimensions separately.

19

ATTENTION: The Singapore Copyright Act applies to the use of this document. Nanyang Technological University Library

2.2.1 Inter-Organizational System Integration

Based on the definition of integration, I define inter-organizational system integration
between two organizations as the extent to which relevant information systems located in two
different organizations are viewed, operated and managed as unified information systems.
Typically, a company has various information systems, such as product design systems,
procurement systems, manufacturing systems, sales and marketing systems, delivery systems,
customer service systems, finance systems, etc (Alter 1999). Even if the company has
implemented a single ERP package, it still has various modules within the ERP package and
possibly some legacy systems. Some systems are inter-organizational in nature. In other words,
these systems communicate with systems located in other companies. For instance, a
company's sales system processes orders from procurement systems located in its customers.

While some companies choose to implement IOSs with most of their business partners,
some others choose to establish electronic linkages with only a few business partners. Still
others may have not established electronic linkages with any of their business partners at all,
and much manual work is used to process data coming in and going out. For example, a
company produces an order and mails or faxes it to a supplier. Then the supplier manually
enters the order into its information systems. In such a case, much human intervention is
present. This may even happen in large companies (Markus 2000). Even if the electronic link
between two firms has been established, the degree of inter-organizational system integration
varies across firms. Two dimensions of inter-organizational system integration between two
organizations in a dyad have been discussed in previous studies (Table 2)
Table 2 Dimension of Inter-Organizational System Integration
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The extent to which various
transaction types are conducted via
lOSs
Bergeron and Raymond,
(1997)
lacovou et al.
(1995)
Markus et al.
(2003)
Ramamurthy, et al., (1999)
Saeed, etal.(2005)
Swatman et al.,(1994)
Swatman and Swatman, (1992)
Zhu and Kraemer, (2002)
Zhuand Kraemer, (2005)
Zhu, (2004)
Barua, et al. (2004)
Hart and Saunders, (1997)
Mackay, (1993)
Markus, (2000)
Mukhopadhyay and Kekre,
(2002)
Srinivasan at al. 1994
Truman, (2000)
Venkatraman
and
Zaheer,
(1990)

The extent to which lOSs are
integrated with internal systems

v
v
V
V

V

V

V

V

V

V

V

V

V
V
V

V

V
V
V
V
V
V
V
V

On the one hand, the degree of inter-organizational system integration is reflected in the
transaction types conducted through IOSs. Based on the idea of technology cluster presented
in Rogers' work on innovation (1995), previous studies (Ramamurthy, et al. 1999; Truman
2000) viewed EDI as a bundle of multiple functionally interrelated transaction types.
Transaction types are the data exchanged between trading partners. Some examples of
transaction type in insurance industry are eligibility data, enrollment data, claim payment data,
claim data, and claim status data (Truman 2000). The concept of transaction type can also be
applied to other types of IOS. For example, XML-based IOSs can also be viewed as bundles
of transaction types. Transaction types associated with RosettaNet PIPs (Partner Interface
Processes) include order data, shipment data, invoice data, remittance advice data, etc (Intel
2004). Companies may use IOSs to process a large variety of transaction types while some
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others may use IOSs only to process a limited number of transaction types, say order
information.

On the other hand, the degree of inter-organizational system integration is also reflected in
the extent to which IOSs are integrated with internal systems. Even in the situation where EDI
is installed, many EDI users still print out computer-generated order forms or invoices and
enter the information manually into their computer systems (Markus 2000). When IOSs are
fully integrated with internal systems, electronically transmitted data from business partners
are processed automatically by relevant systems with few human interventions.

To better understand the conceptualization of inter-organizational system integration in
this study, the reader should bear in mind that my conceptualization focuses on the supplierbuyer dyad relationship. Elgarah et al. (2005) reviewed EDI literature from multiple lenses,
one of which is the lens of inter-organizational relationship typology, which was presented by
Hall (1999). According to Hall (1999), there are three types of inter-organizational
relationships: dyadic (pairwise) relationship, inter-organizational sets, and inter-organizational
networks. A dyad relationship involves just two organizations. An inter-organizational set
places emphasis on a focal organization and all of its dyadic relationships with other
organizations. An inter-organizational network consists of multiple organizations connected to
achieve certain goals or to resolve specific problems. Clearly, my conceptualization of interorganizational system integration focuses on the dyadic (pairwise) relationship. Other research
may focus on inter-organizational sets or networks. For example, Saeed et al.'s (2005)
conceptualization of external integration actually focused on inter-organizational sets. Hall's
typology and Elgarah et al.'s use of the typology in the IOSs area are useful to understand my
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conceptualization of inter-organizational system integration. Consistent with the dyadic level
of inter-organizational system integration and business integration, the theorization of the
research framework, operationalization of relevant constructs, interpretation of results, and
further discussions all focus on the dyadic (pairwise) relationship throughout the study.

2.2.2 Inter-Organizational Business Integration

Davenport and Short (1990) defined business process as "a set of logically related tasks
performed to achieve a defined business outcome" (p. 12). Inter-organizational processes are
those processes taking place between two or more organizations. Based on the definition of
integration, I define inter-organizational business integration between two organizations as the
extent to which relevant business tasks located in two different organizations are viewed,
operated and managed as a unified business.

Markus (2000) gave several examples of integrated inter-organizational business. One
example is the integrated order fulfillment process between Cisco and its suppliers. Most of
the products that Cisco sells are shipped directly to its customers without ever passing through
Cisco's warehouses. In this way, together with its suppliers, Cisco forms a tightly integrated
order fulfillment process. Intel corporation (2004) also reported an integrated payment process
with the World Peace Group, its distributor in the Asia Pacific region, through implementing
RosettaNet PIPs. The payment process is fully automated without much human intervention
and manual paperwork.

Two dimensions of inter-organizational business integration have been identified through
review of literature on business integration, 1) communication of various, relevant aspects of
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interrelated business tasks between two companies, and 2) coordination of interrelated
business tasks between two companies (Table 3). On the one hand, inter-organizational
business integration is reflected by the communication of such information as feedback about
performance and quality (Champy 2002) and key objectives and roles and measures (Fawcett
and Cooper 2001) among business partners. On the other hand, inter-organizational business
integration is also reflected by coordination, such as the establishing of consistent performance
systems (Champy 2002), the setting of compatible strategic and operating goals (Fawcett and
Cooper 2001), the constituting of agreements about which formats and protocols to be used
during inter-organizational interactions (zur Muehlen, et al. 2005), and the removing of
redundancy and inconsistency from the inter-organizational business processes (Hammer
2001). Furthermore, coordination of business tasks spanning several organizations can take
many forms, such as joint ownership (Wareham 1998) and coordinating teams (Intel 2004).

Table 3 Dimension of Inter-Organizational Business Integration
Communication of various, relevant aspects of
interrelated business tasks between two companies
Becker

et

al.

Coordination of interrelated business
tasks between two companies

V

(2003)
Kobayashi et al.
(2003)

V

McAdam
McCormack
(2001)

V

and

Min and Mentzer
2004

V

V

Wareham (1998)

V

Markus (2000)
Ho et al. (2002)

V
V

In summary, IOS-enabled inter-organizational integration, the central construct in the
study, comprises both inter-organizational system integration and business integration. Inter-
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organizational system integration refers to the extent to which relevant information systems
located in two different organizations are viewed, operated and managed as unified
information systems and it comprises two dimensions: 1) the extent to which various
transaction types are conducted via IOSs and 2) the extent to which IOSs are integrated with
internal systems. Inter-organizational business integration is defined as the extent to which
relevant business tasks located in two different organizations are viewed, operated and
managed as a unified business and it is composed of two dimensions: 1) communication of
various, relevant aspects of interrelated business tasks between two companies, and 2)
coordination of interrelated business tasks between two companies

It is importart to note that the conceptualization of inter-organizational business
integration in the current study focuses on the business process aspect of the interorganizational relationship between two companies, , while quite a few studies have focused
on other aspects of inter-organizational relationship, such as cooperation (Bensaou 1997;
Nakayama 2003), cooperative behavior with long-term implication (Grover, et al. 2002),
relational embeddedness (Grover, et al. 2002), conflict and conflict resolution (Kumar and van
Dissel 1996; Nakayama 2003), inter-dependency (Kumar and van Dissel 1996; Nakayama
2003), inter-organizational trust (Zaheer, et al. 1998) to name but a few. The focus of interorganizational business integration on business process aspect of the inter-organizational
relationship is completely consistent with previous studies (Markus 2000).

Premkumar (2000) proposed three levels of sophistication in the use of IOSs:
communication, coordination, and cooperation. According to him, at the first level, IOSs are
used for electronic communication of messages between trading partners. At the second level,
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the computer to computer communication is integrated with the internal information systems.
At the third level, two business partners share common goals and use similar performance
measures to evaluate the performance of their inter-organizational activities. A comparison
between his conceptualization of sophistication in the use of IOSs and my conceptualization of
inter-organizational system integration and business integration reveals a rough match
between the two. The level of communication is similar to IOSs adoption and the first
dimension of inter-organizational system integration (the extent to which various transaction
types are conducted via IOSs). The level of coordination is similar to the second dimension of
inter-organizational system integration (the extent to which IOSs are integrated with internal
systems). The third level of cooperation is similar to inter-organizational business integration
(the setting of common goals and the use of consistent performance measure are just two
scenarios of integrated inter-organizational business). While his study provided interesting
insights of the use of IOSs, the current study further unveils the sophistication in IOSs use by
carefully conceptualizing inter-organizational system integration and business integration and
empirically testing their impacts on organizational performance.

In the next chapter, we develop the hypothesized relationship between the two dimensions
of IOS-enabled inter-organizational integration and organizational performance, drawing on
previous studies on IOSs and on the RBV.
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CHAPTER 3 RESEARCH MODEL AND HYPOTHESIS
3.1 Theoretical Background
The RBV views a firm as a bundle of resources, and it links those resources to the firm's
strategic performance. Although it has been challenged by some researchers (Priem and Bulter
2001a; Priem and Bulter 2001b), the RBV dominates recent strategic management literature
(Ramos-Rodriguez and Ruiz-Navarro 2004). It has also been used as a theoretical foundation
for IS studies due to its firm roots in microeconomics and its usefulness in examining the
business value of IT (Melville, et al. 2004). The RBV has been used in IS field for a number of
occasions (for a review, please refer to (Wade and Hulland 2004)). Most recently, Melville et
al. (2004) and Wade and Hulland (2004) demonstrated that the RBV can be used to understand
how IT contributes to organizational performance. Accordingly, I choose the RBV as the
primary theoretical foundation of this study. I will examine the two dimensions of IOSenabled inter-organizational integration from the perspective of the RBV and show that interorganizational business integration is a strategic resource, which will be elaborated in later
sections.

Wernerfelt (1984) argued that for the firm, resources and products are two sides of the
same coin and he went farther to demonstrate that firms can be usefully examined from the
resource side rather than from the product side. His analysis focused on the strategic
implications of resource heterogeneity. Barney (1986) clarified the nature of the market for
resources, i.e. the strategic factor market, a market where firms buy and sell the resources
necessary to implement their strategies, and explored how a firm can gain above normal
economic performance from better expectation about the future value of strategic resources
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acquired from the strategic factor market. Barney (1991) focused on how competitive
advantage, once created, can be sustained. He argued that for a resource to produce sustained
competitive advantage it must satisfy the following four conditions, i.e. value, rareness,
inimitability, and non-substitutability.

Since the RBV as elaborated

in literature is

parsimonious yet powerful, it provides a common ground from which further work can
proceed. This is especially true for IS research on the business value of IT resources.
Furthermore, the framework presented in their study can be readily used to assess the strategic
implications of various firm resources, and accordingly it becomes one of the major theoretical
underpinnings of the current study.

The RBV helps to explain when a firm can gain strategic advantage from its resources.
However, as noted by Coff (1999), it is not formulated to explain who will appropriate the rent
generated by these firm resources. As a result, few relevant RBV studies have explored the
rent appropriation issue. Coff (1999) addressed the rent appropriation issue by discussing the
distribution of bargaining power among management, employees, and shareholders. Coff s
discussion applies well to rent generated by internal resources that are controlled or owned by
a firm. However, researchers have shown that rents can also be generated by shared resources.
For example, Dyer and Singh (1998) suggested that relational rent, a common benefit accrued
to business partners, can be generated through four potential sources, 1) relation-specific
assets, 2) knowledge-sharing routines, 3)complementary resources or capabilities, and 4)
effective governance. Lavie (2002) noted that relational rents accrue only to jointly possessed
resources which are shared by two interrelated companies, say A and B. If shared resources
are denoted by RSA and RSB, the contribution of relational rents to the competitive advantage
of the business dyad can be expressed by the term V ( R S A U RSB). However, the formula does
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not specify the proportion of relational rents appropriated by each firm in the dyad. Lavie
(2002) extended the relational view by identifying 5 relation-specific factors that determine the
proportion of relational rents appropriated by a focal firm relative to its business partner.
These factors are relative absorptive capacity, relative scale and scope of resources,
contractual arrangement, relative opportunistic behavior and relative bargaining power. If y AB
is used to denote the combination of these five factors, the competitive advantage appropriated
by a focus firm from the relational rents can be expressed by y ABV(RS A U RSB).

Lavie's (2002) argument that the distribution of relational rent from shared resources
depends on various inter-organizational factors is consistent with recent developments in the
RBV in the IS field. For example, Wade and Hulland (2004) argued that environmental factors
such as environmental turbulence may affect the relationships between key IS resources and
firm performance. The IT business value model in Melville et al.'s paper (2004) explicitly
shows that the business value of IS resources is affected by trading partner resources and
business processes. In sum, the rent that is generated by shared resources and appropriated by
a focal firm depends on various inter-organizational and environmental factors.

To sum up, relevant literature review of the RBV suggests the following implications.
Firstly, heterogeneous firm resources that are valuable, rare, imperfectly substitutable, and
imperfectly imitable will provide a firm with a strategic advantage. Secondly, the business
value of IS resources, especially resources that are shared with business partners, is affected by
various inter-organizational and environmental factors.

3.2 Research Model and Hypothesis
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In the following section, I examine the influences of inter-organizational system
integration and business integration on both operational and strategic performance. The
research framework (see Figure 1) includes six key variables, i.e. inter-organizational system
integration, inter-organizational business integration, relative bargaining power, relative
absorptive capacity, operational performance, and strategic performance.

Figure 1 Research Framework
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Consistent with the two-stage model of benefits (Barua, et al. 1995) and the studies on the
business value of IT (Barua, et al. 1995; Mukhopadhyay and Kekre 2002; Soh and Markus
1995), I differentiate between operational performance and strategic performance. I argue that
both inter-organizational system integration and business integration are positively associated
with operational performance. Through the lens of the RBV, I propose that interorganizational system integration does not have an influence on strategic performance while
inter-organizational business integration does.
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As shown by Lavie (2002), some inter-organizational factors determine the proportion of
relational rents appropriated by the focal firm relative to its business partner. In this study, I
incorporate two important inter-organizational factors, i.e. relative absorptive capability and
relative bargaining power into the research framework, and propose that both the two factors
have positive impacts on strategic performance in an IOS-enabled inter-organizational
relationship. Furthermore, I hypothesize that relative absorptive capacity is positively
associated with relative bargaining power.

3.2.1 The Relationship between Inter-Organizational System Integration and
Business Integration

Previous studies (Markus 2000) have indicated that system integration is required to
achieve business integration. Inter-organizational

business processes involve multiple

organizations and multiple units within each organization. For example, ordering goods from a
supplier involves the functions of purchasing, receiving, and accounts payable in the customer
company and the functions of sales, manufacturing, delivery, and invoicing in the supplier. To
clarify

the relationship between inter-organizational

system integration and business

integration, we must bear in mind that "information systems form the backbone of any
business process integration" (p.231, (Becker, et al. 2003)). Based on such an understanding, it
may be argued that inter-organizational system integration is needed for business integration
and that without integrated information systems across organizational boundaries, interorganizational business cannot be successfully integrated. First, since inter-organizational
business integration squires business tasks across organizational boundaries be coordinated
and the entire business be designed and managed as a unit (Hammer 2001), relevant data from
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multiple units within each company must be shared with business partners for effective
coordination and unified business process management across partners. As a result, within
each company, the information systems supporting various units must be internally integrated,
and must also be integrated with the relevant information systems located in business partners
through IOSs, to allow appropriate data to be transmitted among business partners to facilitate
inter-organizational business integration. Second, in the case that information systems located
in business partners are not integrated via IOSs and the relevant data and information related
to inter-organizational business tasks cannot be shared in a timely manner, inter-organizational
business integration would be low due to too much uncertainties resulted from opacity across
the entire inter-organizational business processes. Markus (2000) offered an example to
illustrate such a case (p. 10). In sum, "business integration requires ...integrated information
systems capable of combining information from many resources" (Markus 2000).

However, even if a company has integrated its information systems with its partners, this
doesn't necessarily mean the company has achieved inter-organizational business integration
with its partners. While some companies have established EDI linkages with their business
partners, much redundancy such as order re-keying and data inconsistency are still present in
inter-organizational business processes and thus the business tasks that comprise those
business processes are not well coordinated. Some companies have achieved interorganizational system integration without reengineering their inter-organizational business
processes. Rather, they automate the existing business processes. Existing inter-organizational
business processes are seldom well integrated without inter-organizational business process
reengineering. For example, the performance systems and reward policies within a firm may
be inconsistent with those in its business partner. In such a case, the inconsistency may lead to
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business tasks in one firm to cancel out the tasks performed in its partner. Thus, high interorganizational system integration does not necessarily mean high inter-organizational business
integration. Accordingly, I believe that the former is only a necessary but not a sufficient
condition for the latter, which is completely consistent with Markus's argument (2000) that
"systems integration may be necessary for business integration, but it is not always sufficient
for business integration" (p.36, emphasis in original).

HI:

Inter-organizational

system

integration

is positively

associated

with inter-

organizational business integration.

We next look at the relationship of the impacts of inter-organizational system integration
and business integration on operational performance.

3.2.2 Impacts on Operational Performance

Malone et al. (1987) noted that interconnection technologies could offer a number of
benefits, beginning with the electronic communication effect. The electronic communication
effect is the ability of interconnection technologies to communicate more information speedily
and at less cost. Inter-organizational system integration enables rapid transmission of
information such as purchase orders, forecasting, and invoices among the business partners at
low cost, at high speed, and with few errors, resulting in operational improvements such as
higher productivity and lower inventory costs. If, on the other hand, information systems
across business partners are not integrated via IOSs, organizations will not gain great
organizational operational benefits from IOS deployment. For example, a supplier using an
IOS which is not integrated with its internal systems, will find that order information from
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various customers will have to be separately entered into internal systems, thus reducing the
operational benefits due to manual interventions. In sum, higher level of inter-organizational
system integration is positively associated with higher level of operational benefits from the
deployment of IOSs.

Several empirical studies have verified the significant operational benefits obtainable from
inter-organizational system integration. For example, Mackay (1993) reported that significant
benefits are achievable in terms of average processing time for MRS (materials release
schedule) documents once EDI has been fully integrated with internal systems. Bergeron and
Raymond (1997) found that as EDI links a firm's value chain to the value chains of both its
upstream and downstream partners, the firm gains operational advantage from reduced cycle
times and improved service. Recently, Intel reported that higher inter-organizational system
integration resulted in more efficient workforce, reduced communication costs, and fewer
errors (Intel, 2004). Thus, based on prior research I propose that

Proposition 2a: Inter-organizational system integration is positively associated with
organizational operational performance

Inter-organizational business integration is also likely to have a positive impact on
operational performance because it enables a firm to continuously understand the changing
business environment, including its business partners, and thus enables the firm to better adapt
to the ever-changing environment. Such a continuous understanding enables firms to
coordinate their relevant internal tasks and prevent tasks across organizations from being
canceled out by each other, thus leading to cost saving and value creation. For example,
Hammer (2001) showed that Geon tightly integrated its ordering and fulfillment processes
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with OxyVinyls' (its primary material supplier), which led to great operational performance by
reducing time wastage and improving production scheduling. Geon also integrated its
inventory management process with some of its major customers, which also led to dramatic
operational payoffs through greater information sharing and removal of many redundant
activities. Thus, I propose that

Proposition 2b: Inter-organizational business integration is positively associated with
organizational operational performance.

We next propose the relationship of both inter-organizational system integration and
business integration with strategic performance from the perspective of the RBV.

3.2.3 Impacts on Strategic Performance

According to Barney (1991), in order for a resource to create strategic advantage, the
resource must meet four requirements, i.e. value, rareness, inimitability, and nonsubstitutability. Since I have already showed that inter-organizational system integration and
business integration are valuable in that they both have positive impacts on operational
performance, I proceed to discuss the other three conditions directly, i.e. rareness, inimitability,
and non-substitutability.

Rarity. Inter-organizational system integration tends not be rare for the following reasons.
First, a company can easily get its information systems integrated with systems of business
partners through many relatively mature tools and technical and organizational approaches
documented in literature (Markus 2000; Markus, et al. 2003). Second, as technologies advance,
cheaper and simpler solutions will continue to appear in market to facilitate companies,
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especially small and medium companies, to conduct inter-organizational system integration.
For example, EDI as the earlier form of IOSs, has several inherent limitations: it is batchoriented, rigidly formatted, and prohibitively expensively for small companies. It seems
inevitable that EDI will eventually be replaced by XML-based IOSs (Gaskin 1999). With
regard to costs, XML-based IOSs are perceived to have medium costs relative to EDI (Lower
2004). Thus, companies that cannot afford to implement EDI may choose to adopt XML-based
IOSs and thus achieve inter-organizational system integration with business partners. And last,
in many countries, government has set up agencies to offer financial and technical assistance
in order to help companies implement IOSs and integration IOSs with internal systems. For
example, with respect to RosettaNet, a XML-based IOS, governments in many countries and
regions such as Singapore, mainland China, Taiwan, and Malaysia have set up agencies to
help companies, especially, small to medium-sized companies, achieve inter-organizational
system integration (Foong 2003). Thus, many companies are involved in a certain degree of
inter-organizational system integration.

On the other hand, inter-organizational business integration seems to be rare since business
integration across organizational boundaries is socially complex, unlikely to be easily acquired
in strategic factor market, and must be developed via ongoing, relationship specific investment.
Furthermore, integrating inter-organizational business requires both considerable time and
expertise. Because of the magnitude of organizational change typically involved, business
integration often takes years to complete. Davenport (1993) reported that he knew no large
organization that had fully identified and implemented process innovation in less than two
years. Hammer (2001) noted that "No matter how tough it is to get different departments to
work together, getting different companies to collaborate is even harder." (p.90). Thus, inter-

36

ATTENTION: The Singapore Copyright Act applies to the use of this document. Nanyang Technological University Library

organizational business integration is very likely to be rare. Markus (2000) discussed the
origins of lack of business integration and explained why many companies lack the abilities to
provide one face to the customers or to promise the scheduled delivery of their products, two
scenarios of inter-organizational business integration.

1m it ability. Some IS resources may be easier to imitate than others. Inter-organizational
system integration has high imitability for several reasons. Firstly, many approaches and tools
are easily available for firms to achieve inter-organizational system integration. For example,
Markus and her colleagues have documented several approaches to integration information
systems. Furthermore, many mature EAI (enterprise application integration) tools such as IBM
WebSphere MQ and webMethods are available in factor market. These EAI tools act as the
hub of a hub-and-spoke messaging architecture that links enterprise software packages, legacy
systems, databases, etc. And they are supposed to provide a complete end-to-end system
integration solution. Secondly, although inter-organizational system integration per se cannot
be tradable, the persons who help achieve such integration are tradable, allowing system
integration to be easily imitated. Companies can hire expertise from existing labor market to
help integrate inter-organizational information systems.

In contrast, inter-organizational business integration has relatively low imitability. Firstly,
a firm's inter-organizational business processes with its partners are likely to be intrinsically
bound to the firm's unique history with a business partner, resulting in the low imitability of
inter-organizational business integration. The firm's competitors may face an unbridgeable
barrier to achieve similar inter-organizational business integration with the same business
partner. Secondly, inter-organizational business integration tends to be socially complex. Inter-
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organizational business integration normally requires inter-organizational business process
redesign. However, such a redesign involves collaboration and careful negotiation among
different organizations (Markus 2000). Lastly, inter-organizational business integration often
accompanies great changes (inter-organizational business process reengineering) across
organizational boundaries. Firms that attempt to imitate such a resource may not be able to
manage such great changes, thus leading to unsuccessful inter-organizational business
integration. In sum, although the individual tasks that comprise an integrated interorganizational process may be well understood, the process of integrating the tasks across
multiple organizations and business units to develop a process tailored to a firm's strategic
context is complex and deeply embedded in the social environment surrounding the focal firm.
Thus, inter-organizational business integration is hard to imitate.

Substitutability. For a resource to be a source of sustained strategic advantage, there must
be no strategically equivalent valuable resources that are potentially available to a firm
(Barney 1991). While it is difficult to evaluate the exact degree of substitutability of interorganizational system integration and business integration, it is argued that strategic
substitutes for them are likely to be rare. Researchers (Markus 2000; Markus, et al. 2003) have
called for integration with business partners in recognition that inter-organizational system
integration and business integration is necessary and cannot be perfectly substituted in the
environment of new era.

Based on the above discussions, I show that inter-organizational system integration is not
rare and comparatively easy to imitate. Thus, it meets only two of the four conditions of
strategic resources. Accordingly, I propose that it does not have a significant impact on
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strategic performance. On the contrary, inter-organizational business integration meets all the
four conditions and I argue that it will positively influence strategic performance.

Proposition 3a: Inter-organizational system integration is not associated with strategic
performance;

Proposition 3b: Inter-organizational business integration is positively associated wth
strategic performance.

3.2.4 Impacts of Inter-Organizational Factors

The RBV helps to explain when a firm can gain strategic advantage from its resources.
With respect to resource-based IS studies, not enough attention has been paid to how
companies can appropriate the rent derived from the deployment of IT resources. Only until
recently (Wade and Hulland 2004) had the appropriability of IS resources been considered and
incorporated into resource-based IS frameworks. The purpose of this section is to extend
resource-based IS studies by examining how important inter-organizational factors shape a
company's benefits obtained from inter-organizational system integration.

Based on previous resource-based studies, I identify two inter-organizational factors, i.e. a
firm's bargaining power and absorptive capacity relative to its trading partners that are
connected via IOSs and argue that the two factors will help a company gain more strategic
advantage in an IOS-enabled inter-organizational relationship.

Absorptive capacity is important to understand inter-organizational relationships. For
instance, Malhotra et al. (2005) showed that absorptive capacity configurations in supply chain
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have great impacts on operational efficiency and market knowledge creation. Bargaining
power is also important to understand the rent appropriation issue. Coff (1999) argued that a
complete model of a resource-based advantage must include bargaining power in order to
predict above normal returns.

3.2.4.1 Relative Absorptive Capacity

Absorptive capacity refers to a firm's ability to recognize, assimilate and exploit
knowledge from external sources (Cohen and Levinthal 1990). Considering that a firm can
also learn from other organizations, Lane and Lubatkin (1998) reconceptualize the firm-level
construct absorptive capacity as a dyad-level construct, inter-organizational learning, i.e. a
firm's ability to value, assimilate, and apply new knowledge from a learning partner, which is
jointly determined by the relative characteristics of the student and teacher firms. Based on
Cohen and Levinthal's (1990) definition of absorptive capacity and Lane and Lubatkin's
reconceptualization, I define relative absorptive capacity as a firm's ability, relative to its
business partner, to recognize, assimilate and exploit external knowledge, which is consistent
with the conceptualization used by Lavie (2002; 2005).

Since the study focuses on a supplier-customer dyad, let's suppose there a company C with
one of its supplier SI. Company C may have other suppliers, say S2... Sk. In other words, I
suppose company C has the number of k suppliers, say Sl...Sk. Nowadays, one of the most
important things for any company is to develop products and/or services to satisfy the needs of
customers. For example, suppliers Sl...Sk try to satisfy the needs of company C, which also
tries to satisfy the needs of its own customers. Firms differ in their absorptive capacity due to
idiosyncratic

resource

stocks,

path

and

history
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communication channels (Lavie 2002). Thus, suppliers SI... Sk are likely to have different
abilities to recognize, assimilate, and commercialize new external knowledge to satisfy the
needs of company C.

Furthermore, based on Lane and Lubatkin's reconceptualization (1998) of absorptive
capacity at a dyadic level, suppliers SI... Sk have different abilities to learn from the same
customer company C. Lane and Lubatkin (1998) argued that a firm's ability to learn from
another firm depends on the similarity of both firm's knowledge bases, organizational
structures and compensation policies, and dominant logics. Firstly, among these k suppliers,
they may have different abilities to value new external knowledge from customer company C
due to different basic knowledge and specialized knowledge. Secondly, these k suppliers may
also have different abilities to assimilate external knowledge from company C because they
have different compensation practices and organization structures. Lastly, these k suppliers
may also differ in the ability to commercialize external knowledge because they have different
shared organizational problem set with company C. In sum, these k suppliers of company C
differ in absorptive capacity and they also differ in their ability to learn from their customer
company C.

Customer company C has to serve its own customers for survival. The company has a
certain level of absorptive capacity to value, assimilate, and commercialize external
knowledge to satisfy the needs of its own customers. To serve its customers, company C
depends on its suppliers for input. At minimum, company C expects its suppliers to have the
same level of learning ability as C so that the suppliers can commercialize external knowledge
and develop new products and/or services to satisfy its own needs. Ideally, company C hopes
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its suppliers to have higher absorptive capacity to better serve itself. These suppliers can
understand its preferences and thus are more likely to develop and provide products or
services that satisfy the company's specific requirements. Thus, customer company C prefers
doing business with those suppliers that have higher absorptive capacity relative to its own. In
the environment of IOS-enabled inter-organizational relationship, especially in the case that
there is a certain degree of system and business integration, suppliers with higher absorptive
capacity are likely to learn more from the IOS-enabled inter-organizational relationship and
provides customer company C with better products and services. Company C is likely to have
the knowledge of its suppliers' learning ability through frequent communication, interactions,
and coordination. As a result, company C probably transfers some business from suppliers that
have low level of absorptive capacity to those with high level of absorptive capacity relative to
its own. Accordingly, those suppliers with higher absorptive capacity than customer company
C will gain strategic advantage in the relationship with company C.

Hypothesis 4: Higher relative absorptive capacity will be positively associated with
strategic performance for the focal firm.

3.2.4.2 Relative Bargaining Power

Bargaining

power

is

important

to

understand

inter-organizational

relationships.

Accordingly to Yan and Gray (1994), bargaining power refers to a bargainer's ability to
favorably change the 'bargaining set' to win accommodations from the other party and to
influence the outcome of a negotiation
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The bargaining power theory (Bacharach and Lawler 1984) and resource dependence
theory (Pfeffer and Salancik 1978) each identified a type of bargaining power, i.e. contextbased bargaining power and resource-based bargaining power respectively. The bargaining
power theory states that the stakes of the bargainer and the availability of alternatives are
sources of context-based bargaining power. According to Yan and Gray (1994), a stake refers
to a bargainer's level of dependence on a negotiating relationship and on its outcome.
Available alternatives specify the extent to which a bargainer can choose different
arrangements for achieving the same goals sought in the negotiation.

The resource dependence theory suggests that the possession or control of critical
resources constitutes bargaining power in inter-organizational relations. If a company
contributes more critical resources to an inter-organizational arrangement than its partner, it
will be more powerful than the partner in the partnership between them. Yan and Gray (1994)
used resource-based bargaining power to refer to the power gained from these critical
resources.

Based on Yan and Gray's (1994) conceptualization of bargaining power, in this study J
define relative bargaining power as a company's ability, relative to its business partner, to
favorably change the bargaining set to win accommodations from the business partner and to
influence the outcome of negotiations. As has been noted by Melville et al. (2004), power is
reinforced within electronically connected networks and used by the relatively powerful
partner to extract a disproportionate level of the benefits gained from inter-organizational
system integration through contract formulation (Lavie 2002) and/or orchestration of the
benefits to be skewed to its own interests (Melville, et al. 2004). In the case of a supplier-
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customer dyad, if the supplier has a high bargaining power relative to its customer, it may ask
for more business from the customer. The customer may even transfer some business from less
powerful suppliers to powerful suppliers. Thus, the stronger the bargaining power of the focal
firm relative to its business partner, the higher strategic benefits appropriated by the focal firm,
ceteris paribus. Thus, I propose that

Hypothesis 5: Higher relative bargaining power will be positively associated with
strategic performance for the focal firm.

3.2.4.3 The Impact of Relative Absorptive Capacity on Bargaining Power

A supplier, say Si, with higher absorptive capacity relative to its customer, company C,
will develop superior understanding and refined knowledge regarding the inter-organizational
relationship with the customer C. Such superior understanding and refined knowledge allow
the supplier to develop products and offer services that are consistent with customer C's
preference, which making the customer company C more dependent on the business with the
supplier S|. In a supplier-retailer relationship, Subramani (2004) argued that an intimate
understanding of the preferences and tastes of the customer segments enhances the retailer's
reliance on the supplier because these benefits are unavailable to the retailer if the retailer
switches to alternative suppliers. As a result, the supplier Si will have a high bargaining power
relative to customer company C.

Hypothesis 6: Higher relative absorptive capacity will be positively associated with
relative bargaining power for the focal firm.

3.2.5 Control Variables
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The model incorporates three control variables, firm size, years of IOS usage with the
business partner and years of business relationship with the business partner because of their
potential influence on operational and strategic performance. Hypotheses related to these
control variables were not proposed. The three variables were included in the model to assess
the

effects

of

inter-organizational

system

integration

and

business

integration

on

organizational performance beyond those attributable to these control variables. The inclusion
of firm size in the model controls for such factors as relative bargaining power, size of the
resource base that can affect organizational benefits (Zaheer and Venkatraman 1994). In the
study, I incorporated the length of IOS usage and length of business relationship with business
partner as a control variable, which has two advantages as pointed out by Subramani (2004).
First, it controls for the potential effects of IOS usage experience and relationship duration on
organizational benefits. Second, it controls for potential recursive relationships between
dependent and independent variables. Higher benefits in one period may lead to investments to
achieve higher levels of inter-organizational system integration and business integration in
subsequent periods. Furthermore, the inclusion of the years of business relationship also helps
control the impact of Guanxi on organizational performance. In China, relationship building of
different firms is particularly critical for business. Guanxi, which means literally a relationship
between objects, forces, or persons (Yang 1994), is an important conduit to nurture business
transactions (Luo 2003), especially for private companies in China (Xin and Pearce 1996). The
incorporation of the length of business relationship in the research framework and in the data
analysis pains a more accurate picture of the Chinese business practices.
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CHAPTER 4 METHODOLOGY
The data for this study were collected through the survey method. Wherever possible,
measurement items were adapted from existing scales. Since there are no established scales for
inter-organizational system integration and business integration that are readily applicable to
this study, standard scale development procedures were followed (Moore and Benbasat 1991)
to develop appropriate scales for the two constructs. In this chapter, I first discuss the process
through which I developed the instrument to measure inter-organizational system integration
and business integration. Next, I discuss the data collection process.

4.1 Instrument Development
The instrument development process included three stages, i.e. item creation, scale
development, and instrument testing (see Figure 2). The first stage was item creation, the
purpose of which was to create item pools for each construct by identifying items from
existing and similar scales and by creating additional items that seemed to fit the construct
definitions. The next stage in the process was scale development. The basic procedure was to
have panels of judges sort the items from the first step into separate categories. Based on the
judges' placement, I then examined the items one by one. Any inappropriately worded items,
ambiguous items, and indeterminate items were eliminated or revised. The various scales were
then combined into an overall instrument for the instrument testing stage. At this stage, the
draft scales were subjected to a qualitative testing of relevant validities. The purpose of this
stage was to revise the newly developed scales and produce instruments that could be formally
validated.
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Figure 2 Instrument Development Process

Item Creation

Scale Development

u
Instrument Testing
Literature review suggested that some empirical work had been conducted on interorganizational system integration. In contrast, very few studies operationalized the construct of
business integration. Furthermore, some of the measures developed to operationalize system
integration and business integration were too idiosyncratic to be used in context of this study.
For example, the scales used to measure external and internal system integration in
Ramamurthy et al.'s paper (1999) were specially tailored to EDI usage in the motor carrier
industry such that they can not be directly used in this study. As a result, I need to develop the
instruments for inter-organizational system integration and inter-organizational business
integration in order to empirically test the research model. Conceptual definitions from the
literature and those adopted in this dissertation were employed to develop the measurement
items. Based on the conceptualization of the relevant constructs and boundaries of theorizing,
inter-organizational system integration and inter-organizational business integration were
operationalized at the dyadic level and from the focal firm's perspective.
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In developing scales for the two latent variables, previous studies have differentiated
between reflective items and formative items (Diamantopoulos and Winklhofer 2001). Various
researchers have also emphasized the difference between formative indicators and reflective
indicators (Chin 1998a; Chin 1998b; Jarvis, et al. 2003). In the reflective model, the latent
variable influences the indicators, accounting for their inter-correlations. In contrast, in the
formative model, indicators all have an impact on the latent variable and the indicators jointly
determine the meaning of the latent variable. In developing the instalments for interorganizational system integration and business integration, I chose to use reflective terns.
Firstly, standard guidelines (Moore and Benbasat 1991) are available to guide the instrument
development for scales using reflective items. Secondly, as Jarvis et al. (2003) noted that
formative indicators require a census of all concepts that form the latent variable and the
omission of any important indicator is quite serious and may change the meaning of the
variable. Due to the complexity of inter-organizational system integration and business
integration, it is not clear to me how to identify all important factors that form interorganizational system integration and business integration. And thirdly, even if a list of
formative factors can be obtained, it must be a long list of various aspects of the technological,
organizational, inter-organizational, and environmental factors that form inter-organizational
system integration and business integration, which is far too complex to handle. Accordingly,
a decision was made to develop instruments for the two constructs using reflective items.

Inter-Organizational System Integration Inter-organizational system integration was
operationalized using reflective items. Based on the conceptualization of inter-organizational
system integration as a construct consisting of two dimensions, the initial item pool of this
construct was created so that it included items that measure the extent to which various
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transaction types are transferred via IOSs and the extent to which IOSs are integrated with
internal systems. Those items used to operationalize similar constructs such as internal
diffusion (Tniman 2000) and communication capability (Bowersox, et al. 1999) in previous
empirical studies were adapted and included in the initial item pool of inter-organizational
system integration. The four facets proposed by Massetti and Zmud (1996) and used to
measure EDI usage were also considered to generate items to operationalize interorganizational system integration.

Inter-Organizational

Business Integration

Reflected

items were also used to

operationalize this construct. Items used to operationalize process integration as a dimension
of supply chain management in Min and Mentzer's paper (2004) were adapted and included in
the initial item pool. Items used to measure similar constructs such as internal integration
(Bowersox, et al. 1999) were also adapted and included in the initial item pool. Mostly
importantly, relevant work (Champy 2002; Hammer and Stanton 1999) on business process
reengineering, process enterprise, and X-engineering were also used to generate items to
operationalize business integration. I also referred to relevant conceptual and case studies
(Fawcett and Cooper 2001; Markus 2000) to generate appropriate items.

4.1.1 Item Creation

The typical item in previous instruments was a statement to which the respondent was
asked to indicate a degree of agreement. This approach was retained for this study. The
process of item creation was carried out as follows. First, all items identified in the existing
instruments were categorized into the various constructs which they were originally intended
to address. This generated an initial item pool for each construct. Then, items considered too

49

ATTENTION: The Singapore Copyright Act applies to the use of this document. Nanyang Technological University Library

narrow in focus and applicable only in particular situations were eliminated. Next, new items
were created for those constructs where I felt that all dimensions of the construct had not been
covered. Once the item pools were created, items for the various constructs were then reexamined to eliminate those that appeared redundant. Table 4 and 5 present the item pools for
the two constructs at this point.

Table 4 Initial Item Pool for Inter-Organizational System Integration

Item
Number
1

2
3
4
5
6
7

8

9

10
11

Item
The same data are often inconsistent in terms of format and
meaning across different application systems within my firm
and firm X.
The information technology infrastructure between my firm
and firm X allows us to exchange information across
application systems in a timely, responsive, and usable format.
My firm has invested in technology designed to facilitate
cross-organizational data exchange with firm X.
Key databases are integrated across applications within my
firm and firm X
My firm and firm X maintain integrated databases and access
methods to facilitate information exchange between us.
Data from firm X must be rekeyed, as it used and reused by
different employees within my firm.
A high percentage of all data fields residing in the application
systems within my firm and firm X are assigned data
standards.
For at least some data fields, there are data standards imposed
and enforced across most of the application systems within my
firm and firm X.
A large variety of transaction sets (such as request for
quotation, order, shipment information, invoices, remittance
advice, payment status inquiry/report, etc.) can be exchanged
between my firm and firm X using inter-organizational systems
such as EDI, Internet, etc.
Practically, my firm uses inter-organizational systems such as
EDI, Internet, etc. to exchange most of the transaction sets with
firmX
In my firm, data exchanged with firm X via interorganizational systems are integrated into my firm's various
50

Source
(Truman 2000)
(Bowersox, et al.
1999)
(Bowersox, et al.
1999)
(Bowersox, et al.
1999)
(Bowersox, et al.
1999)
(Truman 2000)
(Truman 2000)

(Truman 2000)

(Massetti and
Zmud 1996)

(Massetti and
Zmud 1996)
(Massetti and
Zmud 1996)
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Item
Number

Item

Source

internal systems
Table 5 Initial Item Pool for Inter-Organizational Business Integration
Item
Number
1
2
3

4

5
6

7

8
9
10
11
12
13

14
15

Item
My firm and firm X place personnel at the business facilities of
each other to facilitate cooperation.
Tighter coordination among the discrete business activities
conducted by my firm and firm X has allowed us to form a
unified business process.
The interdependent and distinct business processes in my firm
and firm X are managed as a unified business process
Feedbacks about the performance and quality at one point in
the inter-organizational business processes across my firm and
company X are communicated to other points in the processes
timely
My firm successfully integrates operations with firm X by
developing interlocking programs and activities
My firm clearly defines specific roles and responsibilities
regarding our inter-organizational business processes jointly
with firm X.
An inter- functional team from our business unit, together with
the teams from firm X, has meetings to figure out how to serve
our mutual customers better
Members in my firm and firm X understand how individual
efforts contribute to the whole our inter-organizational
business processes
My firm has reduced formal organizational structures to more
fully integrate operations with firm X
The performance systems regarding the inter-organizational
business processes across my firm and firm X are consistent
My firm and firm X have established cross-enterprise and
overall business process performance measures.
The process-based performance measures have been
disseminated throughout the my firm and firm X.
One of us owns one of the inter-organizational processes (e.g.,
manufacturing, transportation, warehousing, distribution,
marketing, etc.) for the rest of us
Redundant activities have been moved from our interorganizational business processes that cross my firm and firm
X
Inter-organizational business processes between my firm and
firm X operate under the principles of shared rewards and risks
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Source
(Min and
Mentzer 2004)
(Markus 2000)
Newly created

(Champy 2002)
(Min and
Mentzer 2004)
(Bowersox, et al.
1999)
(Min and
Mentzer 2004)
(Hammer and
Stanton 1999)
(Min and
Mentzer 2004)
(Fawcett and
Cooper 2001)
(Bowersox, et al.
1999)
(Hammer and
Stanton 1999)
(Min and
Mentzer 2004)
(Champy 2002)
(Bowersox, et al.
1999)
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4.1.2 Scale Development

As illustrated in Moore and Benbasat's paper (1991), four rounds of sorting of the initial
items were performed, each involving four judges who were MBA students with multiple
years of work experience or MIS graduate students. Items were printed on 8X 12-cm cards. The
cards were then shuffled into random order for presentation to the judges. Each judge sorted
the cards into categories independently. As the final survey was to be administered to Chinese
managers, it was necessary to ask judges also to sort Chinese version of those items. So after
the first two rounds of sorting, all items were translated into Chinese. The resultant Chinese
version was then back-translated into English by four Chinese MIS graduate students, working
independently. Revisions were made as required. This was followed by the third and fourth
rounds of sorting, which were conducted in China and instructed in Chinese. In all sorting
rounds, different sets of judges were used.

Prior to sorting the cards, judges were read a standard set of instructions which had been
tested with a set of separate judges to ensure their comprehensiveness and comprehensibility.
Judges were encouraged to ask questions so that they understood the procedure. Following this,
a trial sort was done by each judge on eight sample items uirelated to the constructs of the
study. In this case, these eight statements described various aspects of a photocopy machine.
Judges were asked to sort the "test" cards, following the instructions they had received. The
judges then labeled and defined the categories. Anything unclear and all misunderstandings
resulting from the pilot sorting were clarified.

Next, the judges were asked to sort the real research items. Since all the items were related
to inter-organizational relationships, the judges were supposed to be in a business scenario
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where his or her company was dong business with a specific business partner. To do so, the
judges were read "Suppose you are in a manufacturing company and your company supplies a
component, say integrated circuit, to one of your customer, company X. And further suppose
you are the general manager of your company. We are interested in evaluating your
company's inter-organizational relationship with the customer, company X." Then, the judges
were asked to group the items into different categories based on the differences and
similarities among these items. There was slight different between the instruction in the first
round and the instruction in each of the following three rounds. In the first round, the judges
were not told what the underlying constructs were, but they were asked to provide their own
labels and definitions for the constructs. In the following three rounds, the construct labels as
well as their definitions were provided to the judges and judges were asked to group the items
based on the definitions of these constructs. In all the four rounds of sorting, I explicitly asked
the judges not to force fit any item into a particular category. I also recorded any unclear,
ambiguous, or indeterminate items.

To assess the reliability and validity of the sorting conducted by the judges, I calculated
the inter-rater reliabilities as well as the hit ratio- the extent to which all items are placed by
the panel of judges in each round within the "target" construct. Two steps were used to
calculate the inter-rater reliability. First, for each pair of judges in each round of sorting, their
level of agreement in categorizing items was measured using Cohen's Kappa (Cohen 1960).
Once the Kappa scores were calculated, the kappa scores were averaged to assess the level of
agreement across all pairs of judges. Though no general authority exists with respect to
required scores of Kappa, Moore and Benbasat (1991) suggested that Kappa scores greater
than 0.65 are acceptable. I obtained the hit ratio by calculating the overall frequency with

53

ATTENTION: The Singapore Copyright Act applies to the use of this document. Nanyang Technological University Library

which all judges place items within the intended theoretical construct. The higher the
percentage of items placed in the target construct, the higher the degree of inter judge
agreement. Thus, the hit ratio can be viewed as an indicator of construct validity (Moore and
Benbasat 1991). The hit ratio matrix can also be used to identity problematic items and area.
In the next several sections, I present the results of the four rounds of sorting.

4.1.2.1 The First Round of Sorting

In this round of sorting, four MBA students with multiple years of work experience were
hired as judges. The four judges were not given the constructs or definitions. Instead, they
were required to label and define each of their categories independently. Table 6 presents the
results.

Table 6 Results of the First Round of Sorting
Judge

Construct 1

Items Included
3 IOBI items and 5 IOSI
items
2 IOBI items and 1 IOSI
item
10 IOBI items and 5 IOSI
items
2 IOSI items

Construct 2

9 IOSI items

Construct 3

15 IOBI items

Construct
Construct 1

Judge 1

Construct 2
Construct 3

Judge 2

Judge 3
Judge 4

Construct 1
Construct 1
Indeterminate

15 IOBI items and 11
IOSI items
14 IOBI items and 11
IOSI items
1 IOSI item

Label
Technical aspect of my firm with
respect to firm X
Inter-personal relation with firm X
Similar aspects
My firm and its technology
Technology/Information
interchange between companies
Performance/process between our
companies
United business process
Collaboration with firm X
Indeterminate items

Note:
1)

IOSI=Inter-Organizational System Integration, IOBI=Inter-Organizational Business Integration
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Several observations can be made from the results shown in Table 6. Firstly, Judges
classified these items using different criteria. It is not surprising because they were not given
the labels and definitions of the constructs. Secondly, a striking finding was that most judges
did not differentiate between the items of inter-organizational system integration and those of
inter-organizational business integration.

After they finished the sorting, the judges then met as a group for discussion. Unclear,
ambiguous, indeterminate, or difficult-to-understand items identified by any judge were
discussed. Ways to improve the clarity of these items were recorded. I revised the wording of
the problematic items based on the judges' feedbacks and suggestion.

4.1.2.2 The Second Round of Sorting

In the second round of sorting, another four MBA students were served as judges and were
asked to sort the items based on the construct definitions which had been provided. Table 7
and Table 8 present the Kappa scores and hit ratio respectively.

Table 7 Kappa Scores in the Second Round of Sorting

Kappa
Kappa Average

Judge 1
and 2
0.85

Judge 1
and 3
0.85

Judge 1
and 4
0.92

Judge 2
and 3
0.85

Judge 2
and 4
0.93

Judge 3
and 4
0.92

0.89
Table 8 Hit Ratio in the Second Round of Sorting

Constructs

IOBI

Actual Category
IOSI
NA

Total

Hit Ratio %

Target
category

IOBI (15 items)

56

4

0

60

93.3%

IOSI (11 items)

0

43

1

44

97.7%
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Actual Category
Constructs
IOBI
IOSI
NA
Total Item Placement: 104
Hits: 99

Total

Hit Ratio %

Overall Hit Ratio: 95.2%

Note:
1)

NA=Not Applicable, which includes situations where items are ambiguous and indeterminate and thus
can not be classified properly.

Examination of the results in Table 7 showed high agreement among the judges with
Kappa scores averaged 0.89. In other words, results indicated that the classifications were
reliable across judges. The overall placement ratio of items within target constructs was 95.2%,
with both constructs above 90%. This indicated that items were generally placed as I expected.
Accordingly, I concluded that the scales developed to operationalize the two constructs
demonstrated construct validity with a good reliability.

Closer examination of all the items showed that in total 3 items (i.e. item No.6 in IOSI
item pool, and item No.5 and item No. 13 in IOBI item pool) were either grouped into the
category other than the target category, or were identified ambiguous or indeterminate at least
once, or both. I examined all the 3 items and appropriate revisions were made to improve their
clarity. One item, i.e. item No.5 in IOBI item pool, was deleted from the item pool because it
was misclassified three times by the four judges and was believed ambiguous.

4.1.2.3 The Third Round of Sorting

As in the second round of sorting, another four judges were employed to sort the revised
items. The third round of sorting was conducted in China and was instructed in Chinese. The
four judges were MIS graduate students from a Chine se university. They were also provided
the labels and definitions of the two constructs and were asked to sort the items based on the
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definitions provided. Kappa scores and hit ratio were calculated and shown in Table 9 and
Table 10 respectively.

Table 9 Kappa Scores in the Third Round of Sorting
Judge 1
and 2
0.85

Kappa
Kappa Average

Judge 1
and 3
0.92

Judge 2
Judge 1
and 3
and 4
0.93
0.92
0.92

Judge 2
and 4
0.93

Judge 3
and 4
1.00

Table 10 Hit Ratio in the Third Round of Sorting

Constructs

IOBI

Actual Category
NA
IOSI

Total

Hit Ratio %

Target
category

IOBI (14 items)

53

0

3

56

94.6%

IOSI (11 items)

0

43

1

44

97.7%

Hits: 96

Total Item Placement: 100

Overall Hit Ratio: 96%

Note:
1)

NA=Not Applicable, which includes situations where items are ambiguous and indeterminate and thus
can not be classified properly.

As shown in Table 9, the level of agreement among these four judges was quite high with
Kappa score average 0.92. Moreover, on average, 96% of the items were placed within the
target constructs. Further examination indicated that 2 items (i.e. item No. 11 in IOSI item
pool and item No. 9 in IOBI item pool) were either misclassified or believed indeterminate.
Among the 2 items, the Chinese wording of item No. 11 in IOSI item pool was refined. The
other item, i.e. item No. 9 in IOBI item pool, was deleted from the item pool. The item was
misclassified or indicated indeterminate three times by the four judges. After this round, the
scale of inter-organizational business integration included 13 items while the number of items
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for inter-organizational system integration scale remained 11. All items remaining at this point
were then passed to the next round of sorting.

4.1.2.4 The Fourth Round of Sorting

The procedures of the fourth round of sorting were the same as those used in the third
round. In this round, I used the item pool which had been refined after the first three rounds of
sorting. Four Chinese MBA students with years of work experience were employed as the
judges. Again, the four judges were given the definitions of the constructs before the sorting.
Kappa scores and hit ratio were shown in Table 11 and Table 12 respectively.

Table 11 Kappa Scores in the Fourth Round of Sorting
Judge 1
and 3
1.00

Judge 1
and 2
0.92

Kappa
Kappa Average

Judge 1
and 4
1.00

Judge 2
and 3
0.92

Judge 2
and 4
0.92

Judge 3
and 4
1.00

0.96
Table 12 Hit Ratio in the Fourth Round of Sorting

Constructs

IOBI

Actual Category
NA
IOSI

Total

Hit Ratio %

Target
category

IOBI (13 items)

52

0

0

52

100%

IOSI (11 items)

0

43

1

44

97.7%

Hits: 95

Total Item Placement: 96

Overall Hit 1Ratio: 99%

Note:
1)

NA=Not Applicable, which includes situations where items are ambiguous and indeterminate and thus
can not be classified properly.

The agreement among the pairs of judges was generally above 0.90 with the average
Kappa value 0.96. This suggested that the classification was very consistent across the four
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judges in this round. The overall placement ratio of items within the target construct was 99%,
which showed that a high degree of construct validity and potential reliability had been
achieved. Since the Chinese version of the scales demonstrated high degree of construct
validity and potential reliability, I made only slight changes to a few items. The refined items
were passed to the next stage of scale development.

4.1.3 Instrument Testing

At the stage of instrument testing, the scales used to operationalize the two constructs were
combined to form a survey draft. And then the survey draft was subjected to a qualitative
testing of all relevant validities. This stage was designed to facilitate revision, leading to
instruments that could be formally validated.

Instrument testing was first conducted in three Chinese companies. The three companies
were from a variety of industries including retailing, logistics, and manufacturing. I
interviewed two to three managers in each company to locate and correct weaknesses in the
instruments. The managers I interviewed included IT department manger, the business
manager, and the manager from the finance department. The selection of interviewees was
designed to get maximum feedback from various expertise, and organizational roles. The
instrumerts were continuously revised based on the suggestion from those managers I
interviewed.

The in-depth interviews offered insight into the IOS implementation, inter-organizational
system integration, as well as business integration. Respondents were also encouraged to
indicate any important elements in information system integration and business integration.
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Interviews began with an open-ended general discussion. Respondents spoke on all aspects of
information system integration and business integration. Then the interview moved to a highly
structured examination of the instruments developed at the first two stages. To eliminate
ambiguities and further test validities, participants in the interview were asked to evaluate the
relevant section of the survey item-by-item. For example, I asked IT department managers to
examine the instrument used to operationalize inter-organizational system integration.
Managers were encouraged to single out any pointless, unclear, or redundant questions and
suggest new areas for inquiry. Concepts introduced and comments made by any respondent
were noted. Revisions were made to the instruments if considered necessary. As a result,
several items were removed from the IOSI item pool and the IOBI item pool. In the IOIS item
pool, items No. 1, 7 and 8 were considered redundant and I opted to delete items No. 1 and 7
and keep item No. 8. Items No. 4 and 5 were also considered redundant and decision was
made to remove item No. 4. In the IOBI item pool, items No.6 and No. 8 were considered
redundant and decision was made to delete item No. 6 from the item pool. Items No. 10, 11,
and 12 were considered redundant and decision was made to delete items No. 11 and 12 from
the item pool.

At this point, the scales developed were combined to ftrm a survey. The survey was then
subjected to a qualitative examination by 4 MIS professors. Two professors were asked to
review the English version of the survey and another two whose mother tongue is Chinese
helped to review the Chinese version. The professors were asked to examine the instruments
one by one. They were also encouraged to seek out any unclear items and those items that are
not consistent with the conceptualization of inter-organizational system integration and
business integration The two professors who reviewed the Chinese version of the survey were
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also asked to pick out any awkward wording and un-idiomatic usage of Chinese (due to the
introduction of constructs from the West and the translation from English to Chinese) to
ensure that respondents have no problem in reading, understanding, and answering the
questions. Comments and suggestion were recorded, based on which the survey was updated
subsequently. As a result, several items from IOSI and IOBI item pools were considered not
consistent with the conceptualization of the two constructs. Since items No. 2, No. 3, and No.
5 in the IOSI item pool were believed to reflect neither of the two dimensions of interorganizational system integration, both items were deleted from the item pool. Item No. 2 in
IOBI item pool was considered not a reflective item and thus was removed from the item pool.
Items No. 3 and 15 were believed to reflect neither communication nor coordination and thus
were also deleted from the IOBI item pool. At this point, the inter-organizational system
integration item pool includes 5 items, i.e. items No. 6, 8, 9, 10, and No. 11. The interorganizational business integration item pool includes 7 items, i.e. items No. 1, 4, 7, 8, 10, 13,
and No. 14.

The final version of the instruments used 5 reflective items to measure inter-organizational
system integration (Table 13) and 7 reflective items to measure inter-organizational business
integration (Table 14). The two scales were shown in Table 13 and 14, with items re-labeled.

Table 13 Final Items Used to Measure Inter-Organizational System Integration
Item No.
IOSI-1
IOSI-2

Item
Data from firm X must be rekeyed, as they are used and reused by different
employees within my firm.
For at least some data fields, there are data standards imposed and enforced across
most of the information systems that span my firm and firm X.
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Item No.
IOSI-3

IOSI-4
IOSI-5

Item
A large variety of transaction sets (transaction sets refer to the data exchanged
between trading partners, such as order data, shipment data, invoice data,
remittance advice data, etc.) can be exchanged between my firm and firm X using
inter-organizational systems such as EDI, Internet-based IOSs, etc.
My firm and firm X use inter-organizational systems such as EDI, Internet-based
IOSs, etc. to exchange most of the transaction sets.
Data exchanged with firm X via inter-organizational systems such as EDI,
Internet-based IOSs, etc. are integrated into my firm's various internal information
systems.

Table 14 Final Items Used to Measure Inter-Organizational Business Integration
Item No.
IOBI-1
IOBI-2
IOBI-3
IOBI-4
IOBI-5
IOBI-6
IOBI-7

Item
My firm and firm X place personnel at the business facilities of each other to
facilitate cooperation.
Feedback about the performance and quality at one point in the interorganizational business processes across my firm and company X is
communicated to other points in the processes timely
An inter-functional team from our business unit, together with the teams from
firm X, has meetings to figure out how to serve our mutual customers better
Members in my firm and firm X understand how individual efforts contribute to
the whole our inter-organizational business processes
The performance systems regarding the inter-organizational business processes
across my firm and firm X are consistent
One of us owns one of the inter-organizational processes (e.g., manufacturing,
transportation, warehousing, distribution, marketing, etc.) for the rest of us
Redundant activities have been removed from our inter-organizational business
processes that cross my firm and firm X

4.2 The Survey

The data for this study were collected through the survey method in China. To avoid
common-method

bias,

data

regarding

inter-organizational

system

integration,

inter-

organizational business integration, and organizational performance were collected from
different respondents. In the following paragraphs, I describe the detailed process through
which I collected the data.

4.2.1 Operationalization of Constructs
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For measures of inter-organizational system integration and business integration, I used the
scales that I newly developed for this study. Based on the conceptualization of the relevant
constructs, inter-organizational system integration, inter-organizational business integration,
relative bargaining power, and relative absorptive capacity were operationalized at the dyadic
level and from the focal firm's perspective. I asked each respondent to identify a customer
enterprise and then evaluate his or her company's system integration and business integration
with the customer. Operational performance was operationalized at the organizational level.
Strategic performance was also operationalized at the organizational level, relative to the focal
company's major competitors. I measured all these constructs using 7-point Likert scale,
anchored at 'strongly disagree' (1), 'strongly agree' (7), and 'neutral' (4).

Inter-organizational system integration Inter-organizational system integration was
measured with 5 reflective items (see Table 13). The scale includes items that measure the
extent to which various transaction types are conducted via IOSs and items that assess the
extent to which IOSs are integrated with internal systems. Such operationalization is consistent
with the conceptualization of inter-organizational system integration

Inter-organizational business integration Inter-organizational business integration was
measured with 7 reflective items (see Table 14). Items were adapted from previous studies or
newly created to reflect the communication and coordination facets of business integration so
that the operationalization was consistent with the conceptualization of inter-organizational
business integration.

Operational performance. In this study, I used 4 items to measure operational
performance (see Table 15). The scale of operational performance was designed as a
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subjective measure, consisting of questions about the firm's capacity utilization (Kohli and
Devaraj 2003), inventory turnover (Kohli and Devaraj 2003), productivity (Ravichandran and
Lertwongsatien 2002), and cost efficiencies (Subramani 2004). I asked each respondent to
indicate the extent to which his or her company is receiving the operational benefits as a result
of the company's relationship with the chosen customer, company X The way we measured
operational performance is consistent with previous studies (Subramani 2004).

Table 15 Items Used to Measure Operational Performance
Item No.
OP-1
OP-2
OP-3
OP-4

Item
As a result of my firm's relationship with firm X my firm's capacity utilization
increases
As a result of my firm's relationship with firm X my firm's inventory turnover
increases
As a result of my firm's relationship with firm X my firm's productivity increases
As a result of my firm's relationship with firm X, my firm's cost efficiency
increases

Strategic performance. Strategic performance was operationalized with 4 items which
reflect the focal firm's performance relative to its major competitors (see Table 16). Previous
studies suggested that strategic performance

includes facets such as market share

(Ravichandran and Lertwongsatien 2002), the development of new business (Subramani 2004),
and sale growth (Mukhopadhyay and Kekre 2002; Powell and Dent-Micallef 1997). Relevant
items used in previous studies were adapted in this study to operationalize the construct of
strategic performance.

Table 16 Items Used to Measure Strategic Performance
Item No.
SP-1
SP-2

Item
Firm X's purchases from my firm are increasing
In firm X's purchases in the category of my firm's products, my firm's market
share is increasing
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Item No.
SP-3
SP-4

Item
My firm has gained a strategic advantage relative to our major competitors in the
business with firm X
My firm's development of new business opportunities with firm X exceeds our
major competitors' development of new business opportunities with firm X

Relative Bargaining Power Relative bargaining power was operationalized using
formative items (see Table 17). Since the relative bargaining power discussed in this study is
undoubtedly embedded in the context of the focal firm where the firm interacts with its
environment, I found that the concept of context-based bargaining power in Yan and Gray's
study (1994) was especially useful to the operationalization of the construct of relative
bargaining power. Yan and Gray identified two sources of context-based bargaining power,
stakes and alternatives. The scale used to operationalize relative bargaining power were
adapted from Kemp (1999).

Table 17 Items Used to Measure Relative Bargaining Power
Item No.
RBP-1
RBP-2
RBP-3
RBP-4
RBP-5

Item
The business between my firm and firm X makes a much smaller contribution to
my firm's sales than to firm X's sales
It is easier for my firm to replace firm X than firm X replace my firm in doing
business.
My firm has more alternative ways of replacing firm X than does firm X to replace
my firm
We are less dependent on firm X than is firm X on my firm.
The business between my firm and firm X makes a much smaller contribution to
my firm'sprofits than to firm X's profits

Relative Absorptive Capacity. This construct was measured using 10 reflective items
(see Table 18). Based on Zahra and George's (2002) conceptualization of absorptive capacity
as a construct consisting of four dimensions, i.e. acquisition, assimilation, transformation, and
exploitation, Pavlou (2004) operationalized the construct using 10 items. In the current paper,
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I adapted the 10 items used in his paper to reflect the focal company's absorptive capacity
relative to its business partner.

Table 18 Items Used to Measure Relative Absorptive Capacity
Item No.
RAC-1
RAC-2
RAC-3
RAC-4
RAC-5
RAC-6
RAC-7
RAC-8
RAC-9
RAC-10

Item
Relative to firm X, we are more successful in learning new things
Relative to firm X, we are more effective in developing new knowledge or
insights that have the potential to influence product development
Relative to firm X, we have higher ability to identify and acquire internal and
external knowledge
Relative to firm X, we have more effective routines to identify, value, and import
new information and knowledge
Relative to firm X, we have more adequate routines to analyze the information and
knowledge obtained
Relative to firm X, we have more adequate routines to assimilate new information
and knowledge
Relative to firm X, we can more successfully integrate our existing knowledge
with the new information and knowledge acquired
Relative to firm X, we are more effective in transforming existing information into
new knowledge
Relative to firm X, we can more successfully exploit internal and external
information and knowledge into concrete applications
Relative to firm X, we are more effective in utilizing knowledge into new products

Control variables. In this study, I incorporated three control variables, i.e. firm size, the
length of IOS usage with the business partner identified, and the length of business
relationship with the partner. To measure firm size, the respondents were asked to indicate
whether their companies are small, medium, or large based on the number of employees, but
adjusted slightly to the industry in which their companies operate. According to standards
issued by the National Bureau of Statistics of China, a manufacturer is considered large when
its number of employees exceeds 2000, medium when the number is between 300 and 2000,
and small when the number is smaller than 300. In contrast, a company in the retailing
industry is considered large when the number of empbyees is large then 500, medium when
the number is between 100 and 500, and small when the number is smaller than 100. Since the
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CFO or the financial department manager is the person who is most likely to know various
accounting standards in China, I collected the firm size information from them To measure
the length of IOS use with the specific business partner, I asked the IT department manager or
CIO to indicate how many years his or her company had used IOSs with their chosen customer
enterprises. To measure the length of business relationship with the partner, I asked the
business manager or vice president for business how many years his or her company had a
business relationship with the partner.

4.2.2 Sample Selection

The population of this study was those supplier-customer dyads where inter-organizational
systems were being used. The data used in this study were collected from Chinese companies
through questionnaire. I obtained the access to these companies through the executive MBA
students in a Shanghai-based university. These students worked in their companies on
weekdays and studied at the university on weekends. Data were obtained from the managers of
those companies where the students were working. Each student was asked to identify,
together with his or her company's business manager and IT department manager, a suppliercustomer dyad in which the company where student was working served as a supplier and
where some forms of inter-organizational systems were being used. The degree of interorganizational system integration and business integration was an evaluation, from the
supplier's perspective, of the inter-organizational relationship between the two companies that
formed the supplier-customer dyad.

4.2.3 Survey Administration
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To avoid common-methods bias, the assessment of inter-organizational system integration
were obtained from the IT department manager or CIO, the assessment of inter-organizational
business integration were obtained from the business manager or the vice president for
business, and the assessment of operational and strategic performance were obtained from the
financial department manager or the CFO. Accordingly, the whole questionnaire was divided
into three parts. Specifically, the first part included scales used to operationalize interorganizational system integration and questions regarding IT usage and this part was
completed by the IT department manager or the CIO. The second part included scales used to
operationalize inter-organizational business integration and was completed by the business
manager or the vice president for business. The information regarding relative absorptive
capacity was also collected from the business manager or the vice president for business
because the discussion with managers suggested that business managers interact with business
partners frequently and know their companies' absorptive capacity relative to their companies'
business partners. And the third part included scales used to operationalize operational and
strategic performance and was completed by the financial manager or the CFO. The
information regarding relative bargaining power was also collected from the financial
department manager because financial managers are likely to know their companies'
alternatives as well as the extent to which the business with a specific partner contributes to
their companies' sales and profits.

A package containing a cover letter stating the study objective and three envelopes with
one part of the survey in each envelope (one for the IT department manager or the CIO, one
for the business manager or the vice president for business, and one for the financial
department manager or the CFO) was given to every student in the first-year and second-year
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executive MBA classes. Each envelope was labeled so that the content of survey in the
envelope can be easily and clearly identified. Cover letters tailored to the IT department
manager, the business manager, and the financial department manager were also attached to
the corresponding part of the survey. The definition and description of inter-organizational
systems and inter-organizational business processes were included in relevant cover letters in
order to improve the validity of the responses. Especially, I listed some examples of IOSs such
as EDI, proprietary IOSs, XML-based IOSs like RosettaNet, ERP-to-ERP, and so on. I also
explicitly noted that email and fax do not belong to IOSs.

In the survey, some items, especially those that were used to operationalize interorganizational system and business integration, bargaining power, and absorptive capacity,
were designed to evaluate the aspects of the focal company relative to one of its business
partners. Thus, a business partner must be identified so that the IT department manager and the
business manager could evaluate their company's inter-organizational system and business
integration with the same business partner and that the business manager and the financial
manager could evaluate the bargaining power and absorptive capacity also in comparison with
the same business partner. Thus, when I presented the survey package to those executive MBA
students, I asked each student, together with his or her company's IT department manager and
business manager, to identify a customer of his or her company. The customer should satisfy
the following conditions. Firstly, the customer must be real customer. Moreover, it is an
enterprise customer not an individual customer. Secondly, some forms of inter-organizational
systems are being used between the company where the student works and the customer. And
lastly, there are regular working relationships between the company where the student works
and the customer. Once the student, together with the IT department manger and the business
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manager, identified the enterprise customer, he or she was required to write down the name of
the customer on the labels attached to each envelope inside the survey package. I used firm X
to refer to the customer identified throughout the three parts of the survey.

Here, I asked the students to identify a customer rather than a supplier because I wanted
the managers to respond to the survey from a supplier's perspective. As noted by Subramani
(2004), prior work focused largely on the benefits derived from IOSs by network leaders
and little attention was paid to the benefits derived from IOSs by suppliers and to the
mechanisms that enable suppliers to realize benefits. Thus, how suppliers can take advantage
of IOSs and benefit from their use of IOSs is not clearly understood. This study that was built
on previous studies and that examines IOS issues from the suppliers' perspective would
enhance the understanding toward this.

In each cover letter, I assured that the responses would be treated confidentially and that
the results would only be reported in aggregate. I also guaranteed that the information would
not be disclosed to any third parties. In return for each company's cooperation, I promised to
offer an aggregated report to the company if email address is provided.

In all, I gave out 323 packages of survey. Three sets of sub-surveys addressed to the IT
department manager, the business manager, and the financial department manager respectively
were included in each package. Two rounds of follow-up emails and calls were made to the
students. I asked these students to help forward the survey to relevant managers, collect
completed surveys from managers, and then return the surveys to us. Following two reminders,
75 complete responses were received with the response rate 23.2%.

70

ATTENTION: The Singapore Copyright Act applies to the use of this document. Nanyang Technological University Library

4.3 Response Rate and Nonresponse Bias

The 75 sets of survey returned were scrutinized for data reliability and completeness. As
the data were collected from three respondents in different departments, it is likely that one or
two respondents did not return the relevant parts of the survey. In such a case, the survey was
considered incomplete. The survey was also considered incomplete if answers to any questions
regarding research variables in the three individual parts were missing. It is also possible that
respondents did not complete the survey carefully so that the answers displayed a clear
response pattern. For example, answers to all the questions of one construct were the same. As
a result of this scrutiny, 5 questionnaires were discarded because the survey was incomplete or
because the survey had clear response patterns, resulting in 70 complete sets of useful surveys
for data analysis (response rate 21.7%).

The non-response bias was assessed through the comparison of responding companies with
non-responding companies. Among those non-respondents, I randomly picked 100 companies
and collected information about the ownership of the company and about the industry in which
the company mainly operates. The source of information is on the Internet obtained by using
search engine such as google.com and baidu.com (the largest Chinese document search
engine). As a result, I obtained two pieces of information for almost all companies, ownership
of the company and the industry in which the company mainly operates. Only 15 companies'
industry information and 18 companies' ownership information can not be obtained on the
Internet Chi square tests were performed to check whether industry and ownership differ
between those responding companies and those non-responding companies. Results show that
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respondents and non-respondents do not differ in terms of industry (chi square=2.876, p=0.411)
and ownership (chi square=3.722, p=0.155).

In sum, the above analysis has alleviated the concern regarding non-response bias that
non-response bias might not be a serious problem in the study.
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CHAPTER 5 DATA ANALYSIS AND FINDINGS
In this chapter, I will present the research findings based on data analysis. Structural
equation modeling (SEM) was used to perform a simultaneous evaluation of both the
measurement model and the structural model. The issue of statistical power was discussed in
the later part of this chapter.

5.1 Informant and Sample Demographics

Of the informants to the first part of the survey, 88.6% were CIO, CTO, or IS department
managers. Other titles included deputy general manager, etc. 77.1% of the respondents to the
second part of the survey identified their positions as vice president for business, business
department managers, general manager, or deputy general manager. About 20% indicated
other positions such as marketing department manager. Of the informants to the third part of
the survey, 90.0% were CFO, vice president for finance, or financial department managers.
Other titles included general manager, etc.

The profile of organizations that responded to the survey is shown in Table 19. The
majority of the organizations that responded were from the manufacturing industry (41.4%),
IT (20.0%), finance (12.9%), communication (7.1%), and trading (5.7%) industries. Responses
that represented less than 10% came from other industries such as retail industry. 43.1% of
responding companies were large companies, with 31.9% medium-sized companies and 22.2%
small-sized companies. It is not surprising that a large percentage of the responding companies
are large companies. IOSs are new in mainland China. Thus only those companies with
sufficient financial and technical resources are using IOSs. Those companies are likely to be
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medium to large-sized companies. More than 60% of the responding companies were either
foreign-invested enterprises (38.6%) or private companies (27.1%) while state-owned
enterprises and collectively owned companies accounted for less than 30%, which reflects the
booming market economy in mainland China. The majority (90%) of the responding
companies had multiple years of association with their chosen business partner. The average
of the length of association is 4.9 years with the minimum 1 year and maximum 15 years. The
majority (about 80%) of the responding companies had three or less years of IOS usage with
the chosen business partner, with the mean 2.6 years, minimum 1 year, and maximum 6 years.
This indicates that IOSs are in fact quite new to companies in mainland China and most
companies began using IOSs only recently.

Table 19 Profile of Organizations that Responded
Demographic/
Control variable

Industry

Firm Size

Ownership

Years of
association with the
chosen business
partner

Category
Manufacturing
IT
Finance
Communication
Trading
Others
Large
Medium
Small
Foreign- invested
enterprises or ventures
Private
State-owned
Enterprise
Collectively owned
Others
1 year
2 years
3 years
4 years

Frequency
(n=70)
29
14
9
5
4
5
31
23
16

41.4%
20.0%
12.9%
7.1%
5.7%
7.1%
44.3%
32.9%
22.9%

27
19

38.6%
27.1%

14
5
1
7
7
9
12

20.0%
7.1%
1.4%
10.0%
10.0%
12.9%
17.1%

Percentage

Missing

4

0

4
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Demographic/
Control variable

Years of IOS usage
with the chosen
business partner

Category
5 years
6 years
8 years
10 years and above
1 year
2 years
3 years
4 years
5 years
6 years and above

Frequency
(n=70)
15
7
7
6
21
17
17
6
2
7

Percentage
21.4%
10.0%
10.0%
8.6%
30.0%
24.3%
24.3%
8.6%
2.9%
10.0%

Missing

0

The information technologies and IOS usage in the responding companies are shown in
Table 20. Most companies (87.1%) have implemented office automation while around half
(48.6%) have implemented ERP. With respect to IOSs, I classify IOSs into various categories.
If a supplier mainly uses some standards to interact with a buyer, then the IOSs would be EDI
or XML-based standards. In mainland China, UN/EDIFACT is the official standard for EDI.
Thus the definition of EDI in mainland China follows that of United Nations, which is
electronic data interchange based on "a set of internationally agreed standards, directories and
guidelines for the electronic interchange of structured data, and in particular that related to
trade in goods and services between independent, computerized information systems" under
the rule of the United Nations. XML-based standards include RosettaNet, Chemical Industry
Data Exchange (CIDX), Petroleum Industry Data Exchange (PIDX), etc. If the supplier uses
IOSs other than standards, then the IOSs would be either in-house developed proprietary IOSs,
or system provided by the buyer such as cnline purchase platform (something like iHaier,
which is an online purchase system used by the suppliers of Haier, one of the most well-know
and prestigious whitegoods manufacturer in mainland China), or purchased from the market
such as EPvP-to-ERP connection supported by middle ware. The results show that 34.3% of the
responding companies used EDI to transfer data with their chosen business partner, while
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17.1% used ERP-to-ERP connection to transfer data. It is interesting to note that almost half
(44.3%) used proprietary IOSs while less than 10% companies used industry standards such as
RosettaNet, AIAG (Automotive Industry Action Group), SWIFTNet, and PIDX. This is not
surprising because while ERP has been introduced to mainland China for more than a decade,
industry standards have their presence in mainland China only recently. For example, not until
late 2004 had RosettaNet Consortium set up its office in mainland China.

With respect to transaction types, I found that, to a large extent, companies use IOSs for
transactional data exchange. More than half (61.43%) of the responding companies transfer
order information with its chosen business partner via IOSs. Other data types that have been
transferred between the responding companies and their chosen business partners are invoice,
shipping information, inventory information, shipping status, remittance, etc. Very few
responding companies use IOSs to interact with production planning and control systems of
their chosen buyer firms. Only one company mentioned that it transferred R&D information
with its chosen business partner. Combining the information regarding the years of IOSs usage,
I see that mainland Chinese companies are at their early stages of IOSs use for business where
the use of IOSs focus on transactional data exchange.

Table 20 Information Technologies and IOS Usage in Companies that Responded
IT

Companies that have
implemented or are
implementing these
technologies

Percentage of

OA
EDI
ERP
SCM
PDM
CRM
EC
CIMS
EDI

Frequency (n=70)
Percentage
87.1%
61
24
34.3%
34
48.6%
18.6%
13
12
17.1%
32.9%
23
38.6%
27
1.4%
1
32.9%
23
76

Missing

0
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companies that are
using these IOSs to
do business with the
selected business
partner

Transaction Types
transferred between
the company and its
business partner

IT
ERP-to-ERP
Proprietary IOSs
Online purchase
platform
Others
Order
Invoice
Shipping
Inventory
Shipping Status
Remittance
Business Data
R&D
Debit Instruction

Frequency(n=70)
12
31

Percentage
17.1%
44.3%

5

7.1%

4
43
34
33
30
25
24
2
1
1

5.7%
61.43%
48.57%
47.14%
42.86%
35.71%
34.29%
2.86%
1.43%
1.43%

Missing

0

Note
1) OA=Office Automation, EDI=Electronic Data Interchange, ERP=Enterprise Resource
Planning, SCM=Supply Chain Management, PDM=Product Data Management,
CRM=Customer
Relationship
Management,
EC=Electronic
Commerce,
CIMS=Computer Integrated Manufacturing Systems
5.2 The Measurement Model

Structural equation modeling (SEM) was used to perform a simultaneous evaluation of
both the measurement model and the structural model. PLS, as implemented in PLS Graph
version 03.00 Build 1126, was chosen and used for hypothesis testing primarily because PLS
Graph provides the ability to model latent constructs that are measured using formative
indicators and because it works well under conditions of small- to medium-sized samples
(Chin, et al. 2003).
The sample of 70 cases is adequate for the PLS analysis. It satisfies the heuristic that the
sample size be at least 10 times the larger of the following two numbers, the largest number of
formative indicators and the largest structural paths directed at any one construct (Chin 1998b).
The largest number of paths to any construct in the research model shown in Figure 3.1 is 7.
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This count also includes the paths from the two control variables to the variable of strategic
performance. Thus, the minimum sample size is 70 for the research model shown in Figure 3.1.
Following the two-step analytical procedures, I first examined the measurement model,
and then the structural model. Psychometric properties of the inter-organizational system
integration and business integration, operational performance, and strategic performance were
assessed in terms of discriminant validity, convergent validity, and internal consistency.
Factor analysis was performed to ascertain that inter-organizational system integration,
inter-organizational business integration, operational performance, and strategic performance
are distinct constructs. One item (IOSI-1) was deleted from the inter-organizational system
integration scale because of its low loading on the target construct and high loading on other
constructs. IOBI-1 was deleted from the inter-organizational business integration, because its
loading on IOBI was low and it also loaded on other construct.
The validity of the measurement model was then assessed by examining the loadings and
cross-loadings of indicators in Table 21. Results in Table 21 indicate that the latent variable
component score predicts each indicator in its block better than indicators in other blocks
because the loadings for the indicators in each block are higher than any other indicators from
other blocks.
Table 21 PLS Results of Loadings and Cross-Loadings

IOSl 2
IOSI_3
IOSI_4
IOSI 5
IOBI_2
IOBI_3
IOBI_4

IOSI
0.88
0.77
0.91
0.84
0.41
0.45
0.43

Loadings and Cross-Loadings
IOBPI
OP
SP
0.35
0.27
0.51
0.23
0.15
0.40
0.41
0.57
0.54
0.17
0.19
0.45
0.31
0.26
0.75
0.84
0.35
0.32
0.17
0.23
0.76
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Loadings and Cross-Loadings

Weights

IOBI_5

IOS1
0.32

IOBPI
0.64

OP
0.26

SP
0.16

RAC
0.27

!OBl_6

0.39

0.72

0.26

0.17

0.15

I0B1 7

0.59
0.29

0.50
0.77

0.49

OP_l

0.88
0.22

0.53

0.36
0.34

OP_2

0.33

0.27

0.73

0.41

0.39

OP_3
OP_4

0.42
0.29

0.43
0.39

0.88

0.52

0.83

0.45

0.39
0.31

SP_1

0.29

0.29

0.61

0.87

0.32

SP_2
SP_3

0.20
0.39

0.35
0.36

0.54
0.41

0.89
0.85

0.44
0.59

SP_4

0.22

0.30

0.49

0.83

0.46

RAC 1
RAC_2

0.38
0.13

0.48
0.30

0.43
0.36

0.50
0.30

0.83
0.71

RAC_3

0.19

0.26

0.38

0.51

0.87

RAC 4
RAC_5

0.24
0.07

0.42
0.28

0.38
0.34

0.38
0.53

0.85
0.87

RAC_6

0.10

0.28

0.40

0.47

0.81

RAC 7
RAC_10

0.32

0.38
0.37

0.36
0.27

0.45
0.35

0.81
0.84

0.36

RBP

RBP_1

0.02

RBP 2
RBP_3

-0.01

RBP_4

0.33

RBP 5
Composite
Reliability

0.23

0.58

0.91

0.9

0.88

0.92

0.94

N.A.

Note
1) IOSI=Inter-Organizational System Integration, IOBI=Inter-Organizational Business
Integration, OP=Operational Performance, SP=Strategic Performance, RBP=Relative
Bargaining Power, RAC=Relative Absorptive Capacity
2) Composite reliability is only applicable for construct with reflective indicators
Discriminant validity was also assessed by calculating the square root of average variance
extracted (AVE) and comparing it to the correlations among constructs. According to Chin
(1998b), AVE measures the amount of variance that a latent variable component captures from
its indicators relative to the amount due to measurement error. And it is only applicable for
reflective models. He (1998b) further recommended that the AVE of a latent variable be
greater than 0.5, which means more than 50% variance of the indicators should be accounted
for and that the AVEs of latent variables be greater than the square of the correlations among
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the latent variables, which means more variance is shared between the latent variable
component and its indicators than with another component representing a different block of
indicators. Table 22 provides this information with the square root of AVE given in the
diagonals. The facts that all square root of AVE is greater than 0.707 and that the square root
of AVE is greater than the correlations among the latent variables suggest discriminant
validity was established. The PLS results confirm that each of these constructs is distinct and
that all items used to operationalize a particular construct load onto a single factor. As a
measure of internal consistency, composite reliability was calculated for all the constructs.
Results show that the composite reliability of all constructs is higher than 0.85.
In sum, these results provide strong empirical support for the reliability, and discriminant
and convergent validity of the scales used in this study. The means, standard deviation,
correlation of constructs are also shown in Table 22.
Table 22 Inter-Construct Correlation and Average Variance Extracted (AVE)

IOSI
IOBPI
OP
SP
RAC
RBP
YrsOflOS
FirmSize
YrsOfRel
Mean
S.D.

IOSI
0.85
0.58
0.42
0.32
0.27
0.16
0.36
0.22
0.29
4.34
1.30

IOBPI
0.77
0.42
0.38
0.41
0.10
0.08
0.21
0.27
4.33
1.08

OP

SP

0.80
0.60
0.45
0.19
0.27
0.02
0.27
5.06
0.84

0.86
0.54
0.43
0.25
0.05
0.16
4.99
1.11

RAC

0.83
0.33
0.10
0.15
0.18
4.74
1.01

RBP

YrsOflOS

N.A.
-0.12
0.11
-0.18
4.39
0.97

N.A.
0.17
0.52
2.61
1.55

FirmSize

N.A.
0.23
N.A.
N.A.

YrsOfRel

N.A.
4.95
2.65

Note
1) IOSI=Inter-Organizational System Integration, IOBI=Inter-Organizational Business
Integration, OP=Operational Performance, SP=Strategic Performance, RBP=Relative
Bargaining Power, RAC=Relative Absorptive Capacity, YrsOfIOS=Years of IOS
Usage, FirmSize=Firm Size, YrsOfRel=Years of Business Relationship
2) Figures in the shaded area are square root of average variance extracted (AVE)
3) AVE is only applicable for construct with reflective indicators
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5.3 The Structural Model

The data were analyzed using PLS Graph Version 03.00 Build 1126 to test the research
model. After I considered the trade-off between computational time and efficiency (Chin
1998b), bootstrap resampling (500 resamples) was chosen since computational time was not a
problem for us and I pursued higher efficiency. The path coefficients and explained variances
for the research model are shown in Figure 3.
Figure 3 shows that inter-organizational business integration is predicted by interorganizational system integration, which explains 33% of the variance of inter-organizational
business integration. Hypothesis 1 is supported and inter-organizational system integration is
found to be positively associated with business integration The results suggest that operational
performance is predicted by inter-organizational business integration but not system
integration, supporting Hypothesis 2b but rejecting Hypothesis 2a. Twenty seven percent of
the variance of operational performance is explained by its predictors. While interorganizational business integration has a significant effect on strategic performance, interorganizational system integration does not, which supports both Hypothesis 3a and 3b. I also
find that relative absorptive capacity and bargaining power have significant effects on strategic
performance, supporting both Hypothesis 4 and 5. Moreover, relative absorptive capacity has a
significant effect on relative bargaining power, with the former explaining 11% of the variance
of the latter, supporting Hypothesis 6. Regarding the three control variables, I find only years
of IOS usage has significant on strategic performance while firm size and years of business
relationship do not. Neither of the three control variables is found to have a significant impact
on operational performance. Overall, the antecedents of strategic performance explain 47% of
the variance. The findings are summarized in Table 23.
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Figure 3 PLS Results
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Table 23 Summaries of Findings

HI
H2a
H2b
H3a
H3b
H4
H5
H6

Hypothesis
Findings
Inter-organizational system integration is positively associated with inter- Supported
organizational business integration
Inter-organizational system integration is positively associated with
Not
organizationa 1 operational performance
Supported
Inter-organizational business integration is positively associated with Supported
organizational operational performance
Inter-organizational system integration is not associated with strategic Supported
performance
Inter-organizational business integration is positively associated with Supported
strategic performance
Higher relative absorptive capacity will be positively associated with Supported
strategic performance for the focal firm
Higher relative bargaining power will be positively associated with Supported
strategic performance for the focal firm
Higher relative absorptive capacity will be positively associated with Supported
relative bargaining power for the focal firm
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5.4 The Power A n a l y s i s

According to Chin and Newsted (1999), the parameter estimates obtained via PLS falls
into three stages. The first stage results in weight estimates to be used to create the latent
variable scores. The second stage results in estimates for the inner model (structural model)
and outer model (measurement model). And the last stage yields the means and location
estimates for indicators and latent variables. Because of the partial nature of the estimation
procedure, only a portion of the model is involved at any one time. Furthermore, either simple
or multiple regressions are performed at one time. As such, only the regression that requires
the largest multiple regression is relevant to the requirements for sample size.
At stage 2 and 3, to calculate the sample size requirement, I only need to find the construct
with the largest number of formative indicators and the latent variable with the largest number
of latent variables impacting it (Chin and Newsted 1999). The only block with formative
indicators in the model consists of 5 indicators impacting relative bargaining power. The
dependent latent variable with the largest number of independent latent variables impacting it
is strategic performance with 6 paths going into it (among which two are from control
variables). Thus, the largest regression at any one time consists of 6 independent variables.
With a medium effect size / = 0 . 1 5 as defined by Cohen (1988), I would need a minimum
sample size of 98 to obtain a statistical power of 0.80 (calculated based on procedures and
tables provided by (Cohen 1988)) at a=0.05. With a large effect size y2=0.35, the sample
requirement drops to 45 to obtain a statistical power of 0.80.
The structural model involves 4 subsets of multiple regression, with strategic performance,
operational performance, inter-organizational business integration, and relative bargaining
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power as the dependent variable respectively. Let's consider the subset of multiple regression
analysis with strategic performance as the dependent variable. In this case, with a level 0.05,
sample size 70, R-=0.47 (i.e. effect size /

=R /(l-R

) =0.89), and number of independent

variables 7, I obtain a statistical power that is greater than 0.995. In other words, given that
these 7 variables together account for 47% of the variance in strategic performance, the odds is
greater than 199 to 1 that the sample of 70 cases will yield a sample R2 that is significant at
a=0.05.
Next, let's consider the subset of multiple regression analysis with operational
performance as the dependent variable. In this case, with a level 0.05, sample size 70, R2=0.27
(i.e. effect size/^O.37), and number of independent variables 5 (among which there are three
control variables), I obtain a statistical power 0.979.
Then, let's consider the subset of multiple Egression analysis with inter-organizational
business integration as the dependent variable. In this case, with a level 0.05, sample size 70,
R2=0.33 (i.e. effect size f=0.49),

and number of independent variables 1, I obtain a statistical

power that is greater than 0.995.
Finally, let's consider the subset of multiple regression analysis with relative bargaining
power as the dependent variable. In this case, with a level 0.05, sample size 70, F?=0.11 (i.e.
effect size /^O.13), and number of independent variables 1,1 obtain a statistical power 0.83.
If I assume that the four subsets of regression are run independently, I have an overall
statistical power that is greater than 0.805, a value slightly larger than the suggested cutoff of
0.8 (Baroudi and Orlikowski 1989).
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At stage I, there are three primary weighting schemes to calculate weight estimates:
centroid, factor, and path weighting (Chin and Newsted 1999). The use of path weighting
scheme requires the same sample size as at stage 2 and 3. With the use of a factor or a centroid
weighting scheme, if all latent variables are measured with reflective items, the entire stage 1
process involves only a series of simple regressions. By consulting the power tables provided
by Cohen (1988), I find that for a medium effect size (Z2—0.15) I need a sample size of 55 to
achieve a statistical power of 0.8 and for a large effect size (f=0.35) I need a sample size of 25
to obtain a power of 0.8. With the use of a factor or a centroid weighting scheme, if some
latent variables are modeled as formative, only the measurement model with the largest
number of formative indicators becomes the critical factor in sample size requirement.
As demonstrated in literature, the minimum sample size required to evaluate component
loadings for reflective indicators is even smaller (Chin and Newsted 1999). Chin and Newsted
showed that for a 0.60 component loading (i.e. effect size / 2 =0.56), I need only a sample size
of 15 to obtain a power of 0.80.
Based on the analysis, I conclude that the study has enough statistical power to detect
worthwhile effects.
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CHAPTER 6 DISCUSSIONS, IMPLICATIONS AND FUTURE
RESEARCH
In this chapter, I review some of the important findings from the data analysis and discuss
several interesting observations. Next, I highlight the limitations of this study. This is followed
by discussions regarding the implications of this study for theory and for practitioners. In the
last few sections of this chapter, limitations of this study and directions to extend the current
study are highlighted.

6.1 Discussions

Motivated by the need to better understand how companies can obtain superior benefits
from IOS deployment, in this study I examine the influences of inter-organizational system
integration and business integration on operational and strategic performance. The findings
present support for the hypothesized relationship of inter-organizational business integration
with operational performance but not for the relationship of system integration with
operational performance. Moreover, this study also suggests that only inter-organizational
business integration has a significart impact on strategic performance. In contrast, companies
would not gain strategic benefits from inter-organizational system integration.
Also motivated to better understand the role of inter-organizational factors in shaping the
strategic benefits obtainable from IOS-enabled inter-organizational relationships, I identify
two inter-organizational factors, i.e. relative bargaining power and relative absorptive capacity,
and empirically test their impacts on the strategic performance. Both relative bargaining power
and absorptive capacity are found to have significant impacts on organizational strategic
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performance. Furthermore, relative absorptive capacity is found to be positively associated
with relative bargaining power.
In the following section, I will discuss our hypotheses one by one.

6.1.1 The Relationship of Inter-Organizational System Integration with Business
Integration

The relationship between inter-organizational system integration and business integration
is quite interesting. Markus (2000) argued that system integration is a prerequisite to business
integration. Although the current study finds that inter-organizational system integration and
business integration is positively associated, further data analysis seems to suggest that interorganizational system integration is not necessarily required to achieve inter-organizational
business integration.
If the median is used to split low and high level of inter-organizational system integration
and business integration, a cross tabulation can be created to display the joint distribution of
the two variables (see Table 24). As can be seen from Table 24, there are 28 cases out of 70
where when the level of inter-organizational system integration is high, the level of business
integration is also high and 24 cases when the level of system integration is low the level of
business integration is also low. In all, 52 out of 70 cases fall into the cells where interorganizational business integration goes in the same direction with system integration, which
indicates that system integration maybe a prerequisite to business integration. The observation
that 8 cases exist where the level of inter-organizational system integration is high while the
level of inter-organizational business integration is low seems to further support Markus
(2000)'s assertion that "it is by no means certain that systems integration will produce the
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kinds of business integration required" (p.36) and that "it [systems integration] is not always
sufficient for business integration" (p.36). For these 8 cases, the mean of inter-organizational
system integration is 5.28 while the mean of inter-organizational business integration is low,
only 3.83.
However, 10 cases do exist where the level of inter-organizational system integration is
low while the level of inter-organizational business integration is high. For those 10 cases, the
mean of inter-organizational system integration is 3.70 while the mean of inter-organizational
business integration is 5.17, which means in certain situations medium to high level interorganizational business integration can be achieved with low level of inter-organizational
system integration. The above analysis indicates that inter-organizational system integration is
not necessarily a prerequisite to business integration.
However, it has also been recommended that business process be reengineered before they
are automated (Hammer 1990). Davenport and Short (1990) proposed 5 steps to redesign
business process with IT. They also recommend that understanding the current processes and
identifying ways to redesign and integrate processes precede the consideration of IT
capabilities although they argue for early consideration of IT in process redesign. They
discussion also includes inter-organizational processes. Accordingly, it is also reasonable to
argue that inter-organizational business integration would be a prerequisite for interorganizational system integration. Data in Table 24 show that when high level of interorganizational business integration has been achieved, it is most likely (28 out 38 in this study,
i.e. 73.7%) that high level of system integration can be achieved and that when the level of
business integration is low, it is also most likely (24 out 32, i.e. 75%) that the level of system
integration is also low. However, the existence of 8 cases where when the level of inter-
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organizational business integration is low, the level of system integration is high also suggests
that inter-organizational business integration is not necessarily the prerequisite to system
integration.
In sum, the current study suggests that neither inter-organizational system integration nor
business integration is necessarily the prerequisite to the other. Nevertheless, they two do have
a significant positive association.
Table 24 Cross Tabulation of Inter-Organizational System Integration and Business
Integration
IOBI

H

IOSI

L

Total

Mean
S.D.
Min
Max

Mean
S.D.
Min
Max

Mean
S.D.
Min
Max

H
Count: 28
IOSI
5.35
0.58
4.75
7.00
Count: 10
IOSI
3.70
0.56
2.75
4.75
Count: 38
IOSI
4.91
0.93
2.75
7.00

IOBI
5.21
0.54
4.33
6.50
IOBI
5.05
0.57
4.33
6.00
IOBI
5.17
0.55
4.33
6.50

L
Count: 8
IOSI
Mean
5.28
S.D.
0.49
Min
4.75
Max
6.25
Count: 24
IOSI
Mean
3.10
S.D.
1.07
Min
1.00
Max
4.75
Count: 32
IOSI
Mean
3.65
S.D.
1.35
Min
1.00
Max
6.25

Total
IOBI
3.83
0.45
2.83
4.17
IOBI
3.17
0.54
1.83
4.17
IOBI
3.34
0.59
1.83
4.17

Count: 36
IOSI
Mean 5.33
S.D.
0.56
Min
4.75
Max
7.00
Count: 34
IOSI
Mean 3.28
S.D.
0.98
Min
1.00
Max
4.75
Count: 70
IOSI
Mean 4.34
S.D.
1.30
Min
1.00
Max
7.00

IOBI
4.91
0.78
2.83
6.50
IOBI
3.73
1.02
1.83
6.00
IOBI
4.33
1.08
1.83
6.50

Note
1) IOSI=Inter-Organizational System Integration, IOBI=Inter-Organizational Business
2) H=High, L=Low
6.1.2 The Relationship of Inter-Organizational System Integration and Business
Integration with Organizational Performance

so
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Regarding the impacts of inter-organizational system integration and business integration
on organizational performance, the relationships between inter-organizational

system

integration and operational and strategic performance deserve further discussion.
Based on the relevant theories of information technologies and findings of prior studies, I
propose that inter-organizational system integration is positively associated with operational
performance (hypothesis H2a). Surprisingly, the hypothesis H2a is not supported by the
current study, that is, higher level of inter-organizational system integration does not
necessarily mean higher level of operational performance. Regarding the influence of system
integration on strategic performance, it is hypothesized that that inter-organizational system
integration will not be associated with strategic performance (hypothesis H3a). Such a
hypothesis has been empirically supported in this study. To summarize, this study confirms
that inter-organizational system integration is neither a predictor of operational performance
nor of strategic performance.
Previous studies (Bergeron and Raymond 1997; Mackay 1993) did find that interorganizational system integration has a positive impact on operational performance.
Furthermore, £>me researchers (Iacovou, et al. 1995; Markus, et al. 2003; Swatman and
Swatman 1992; Swatman, et al. 1994) even argued that inter-organizational system integration
provides strategic advantage. For example, Markus et al. (2003) argued that there is no doubt
about inter-organizational system integration's potential advantages in terms of business
efficiency and competitive advantage. What's more noteworthy is that, some researchers
(Mukhopadhyay and Kekre 2002; Ramamurthy, et al. 1999; Venkatraman and Zaheer 1990)
even found a positive relationship between inter-organizational system integration and
strategic performance.
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One possible explanation of the discrepancy of findings between this study and previous
studies is that previous studies did not partial out the influence of inter-organizational business
integration on operational and strategic performance when the impact of inter-organizational
system integration on organizational performance was examined in previous studies. A quick
review of Table 1 reveals that prior studies seldom examine system integration and business
integration simultaneously. In this study, by incorporating both inter-organizational system
integration and business integration in the same research model and examining their impacts
on organizational performance simultaneously, only inter-organizational business integration
is found to have a positive impact on operational and strategic performance.
With respect to the relationship between inter-organizational system integration and
operational performance, the finding is contradictory to my hypothesis. Such a contradictory
may also be the result of the conceptualization and operationalization of inter-organizational
system integration as well as the current status of IOS use in mainland China. In this study, I
conceptualize inter-organizational system integration as the overall evaluation of a company's
system integration with one of its business partner and the focus of the conceptualization is the
transactional data exchange aspect of the system integration. Consistent with such
conceptualization, the operationalization also focuses on the transactional aspect of interorganizational system integration. Considering the early stage of IOS use in mainland Chinese
companies, such operationalization is appropriate. Results in Table 20 confirm that, in the
current stage of IOS use in mainland China, the responding companies use IOSs mainly to
transfer transactional data and mainly to interact with the purchasing functions of the ir buyer
firms.
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Previous studies (Saeed, et al. 2005; Shah and S.M.; Ward 2002; Swatman and Swatman
1991; Swatman and Swatman 1992) have suggested different levels or stages of interorganizational system integration, often in progressive order. For example, Saeed et al. (2005)
conceptualized and operationalized inter-organizational system integration (in their term,
external integration) as including two levels. At the first level, only the purchasing function of
the buyer firm is interacting with the supplier. At the second level, the planning function also
gets involved. They found that only the second level of inter-organizational system integration
is positively associated with process efficiency while the first level is not. It is likely that interorganizational system integration at the first level with a focus on transactional data exchange,
as the conceptualization and operationalization of inter-organizational system integration in
the current study, may not have a significant impact on operational performance. Thus
Hypothesis 2a is not supported.
Regarding the effect of inter-organizational system integration on strategic performance,
although the Hypothesis 2b is supported, the finding is not consistent with previous studies
that argued for a positive effect between the two (Iacovou, et al. 1995; Markus, et al. 2003;
Swatman and Swatman 1992; Swatman, et al. 1994) and those studies that found a positive
association between the two (Mukhopadhyay and Kekre 2002; Ramamurthy, et al. 1999;
Venkatraman and Zaheer 1990). Other than the explanation that inter-organization business
integration partials out inter-organizational system integration's influence, it may be also due
to the study's specific conceptualization and operationalization of inter-organizational system
integration as well as the current status of IOSs use in mainland China. Because of the focus of
the transactional data exchange of inter-organizational system integration in the current study,
I argue that inter-organizational system integration is common and imitable. Accordingly,
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based on the RBV, I hypothesize that inter-organizational system integration is not associated
with strategic performance. However, as I mentioned early, previous studies have suggested
the level perspective of inter-organizational system integration. The conceptualization and
operationalization of inter-organizational system integration in this study is at the lower level
where the focus is on the transactional data exchange. If inter-organizational system
integration is at the higher level of production planning, scheduling, and modeling as well as
R&D, there maybe a positive relationship between inter-organizational system integration and
strategic performance.
Although this study finds that only inter-organizational business integration has a positive
impact on operational and strategic performance and system integration does not have such
influences on either operational or strategic performance, further analysis suggests that to
derive maximum benefits from the deployment of IOSs, a company should achieve both high
degree of inter-organizational system integration and business integration (see Table 25).
Based on the degree of inter-organizational system integration (high vs. low) and the degree of
inter-organizational business integration (high vs. low), I classify all the cases into four
categories, Category 1 (IOSI=H and IOBI=H), Category 2 (IOSI=H and IOBI=L), Category 3
(IOSI=L and IOBI=H), and Category 4 (IOSI=L and IOBI=L). Results in Table 25 suggest
that organizations can obtain greater benefits (both operational and strategic) when the degree
of both inter-organizational system integration and business integration is high than when
either is low or both are low. In other words, the combination of inter-organizational system
integration and business integration provides greater (operational and strategic) benefits than
does inter-organizational system integration or business integration alone.
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Table 25 Cross Tabulation of the Relationship of Inter-Organizational System
Integration and Business Integration with Organizational Performance
Organizational
Performance
H
IOSI
L

Tn*n1
1O

IOBI
H
Count: 28
OP
Mean
5.42
S.D.
0.57
Count: 10
OP
Mean
4.98
S.D.
0.80
Count: 38
OP
Mean
5.30
S.D.
0.66

SP
5.39
1.03

Mean
S.D.

SP
5.15
0.83

Mean
S.D.

SP
5.33
0.97

Mean
S.D.

L
Count: 8
OP
4.85
0.69
Count: 24
OP
4.73
1.02
Count: 32
OP
4.76
0.94

SP
4.67
0.66
SP
4.55
1.28
SP
4.58
1.14

Total
Count: 36
OP
Mean 5.30
S.D.
0.63
Count: 34
OP
Mean 4.80
S.D.
0.96
Count: 70
OP
Mean 5.06
S.D.
0.84

SP
5.23
1.00
SP
4.73
1.18
SP
4.99
1.11

Note
1) IO SI=Inter-Organizational System Integration, IOBI=Inter-Organizational Business
2) OP=Operational Performance, SP=Strategic Performance
3) H=High, L=Low
To check whether the level of operational and strategic performance statistically differs
across the four categories, I conducted a series of nonparametric tests (nonparametric tests
were chosen because the sample size in each category is different and the size is not very
large). Table 26 presents the comparison of the level of operational performance and strategic
performance across the four categories using the nonparametric Kruskalll-Wallis test. Results
show that the level of operational performance and strategic performance does differ across
the four categories (at the 5% level).
To find which category differs from which category, I opted to run a post hoc Mann
Whitney Utest on all pairs of groups. Results (shown in Table 26) suggest that Category 1 and
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Category 2 differ in terms of the level of both operational performance and strategic
performance, which means when the degree of inter-organizational system integration is high,
it makes a difference whether the degree of inter-organizational business integration is high or
not. The operational and strategic benefit is significant higher when the degree of interorganizational business integration is high than when it is low. Mann Whitney U Test also
suggests that operational and strategic performance differ between Category 1 and Category 4,
which is not surprising.
That operational and strategic performance does not differ between Category 3 and
Category 4 deserves more attention When the degree of inter-organizational system
integration is low, the degree of inter-organizational business integration does not make a
difference. One possible explanation is that for companies to gain operational and strategic
benefits from inter-organizational business integration, a certain degree of inter-organizational
system integration is required. This is reasonable since business integration involves a lot of
coordination that requires at least, to some extent, transactional data can be exchanged
between a company and its business partners in a timely manner and then be integrated with
internal systems. Thus the degree of inter-organizational system integration is low, the degree
of business integration can not be high enough for companies to gain any operational and
strategic benefits.
That operational and strategic performance does not differ between Category 1 and
Category 3 also deserves more attention. This suggests that when the degree interorganizational business integration is high, the degree of inter-organizational

system

integration does not play a very important in gaining more operational and strategic benefits.
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To sum up, results from Mann Whitney U tests confirm the critical role of interorganizational business integration in generating operational and strategic benefits. The results
also lend support to Clark and Stoddard's (1996) argument that a merger of technological and
process change is needed to achieve dramatic performance improvements with business
partners.
Table 26 Nonparametric Tests across Four Categories for OP and SP

OP
SP
Note
1)
2)
3)
4)

Kruska 1-Wallis Test
df Asymp. Sig.
Chi-Square
0.037
3
8.463
0.023
3
9.56

Mann Whitney U Test (2 Tailed)
Significant Contrast Values
Category 1-Category 2*, Category 1-Category 4*
Category 1-Category 2*, Category 1-Category 4*

OP=Operational Performance, SP=Strategic Performance
Category 1: IOSI=H and IOBI=H, Category 2 IOSI=H and IOBI=L
Category 3 IOSI=L and IOBI=H, Category 4 IOSI=L and IOBI=L
*p<0.05

Another point that is worth discussion is the Chinese context. The Chinese business
environment is quite different from North America business environment. For example, the
national business environment of in China and in North America is quite different in terms of
political systems and regulatory systems. On the one side, in China, the government controls
many key economic activities and government intervention is extensive (Davies and Walters
2004). Furthermore, the legal system in China is also not fully established. On the other side,
the company practices between Chinese firms and western firms are also quite different. In
China, relationship building among top management teams of different firms is particularly
critical for business and Guanxi, which means literally a relationship between objects, forces,
or persons (Yang 1994), is an important conduit to nurture business transactions (Luo 2003),
especially for private companies (Xin and Pearce 1996).
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The RBV is employed as the main theoretical foundation for this study. Although there is
no convincing reason why the RBV will not stand in the Chinese business environment, the
great difference in terms of national business environment and company practices between
China and other western countries (Luo and Park 2001) suggests that it is a worthwhile effort
to explore whether western countries oriented theories such as the RBV are applicable in the
Chinese business environment.
According to RBV (1991), in order for a resource to have strategic value, the resource
must be valuable, rare, imperfect imitable, and imperfect substitutable. With respect to interorganizational system integration, although the current study does not support a direct effect of
inter-organizational system integration on operational and strategic performance, it does have
a positive albeit indirect impact on both operational and strategic performance, through interorganizational business integration. Such a finding clearly reveals that inter-organizational
system integration is a valuable asset to a company, though it must be combined with
complements, such as process changes, in order to deliver value. In the current study, the interorganizational business integration has been found to be valuable in terms of its positive
influence on operational and strategic performance. Based on a seven point grading scale, the
responding companies in this study only have slightly positive evaluation of their interorganizational system integration and business integration, with the mean 4.34 and 4.33
respectively. This seems to indicate that both inter-organizational system integration and
business integration are still relatively rare at the current stage of IOSs use in China. With
respect to imitability, due to the comparatively high imitability of IT resources and the lack of
full protection of intellectual property rights in China, companies in China can relatively easily
achieve a certain degree of system integration by imitating each other. As argued in chapter 3,
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inter-organizational business integration has relatively low instability due to unique history
background, social complex, and great changes associated with business integration. However,
as time goes by, the use of IOSs in mainland Chinese companies will migrate to a higher level
where suppliers interact not only with the purchasing function of their buyers but also with the
buyers' production planning and control systems. Such interactions also require extensive
communication as well as coordination. Integration at this level is rare since a company
typically exchanges such information as production planning and scheduling, modeling, and
R&D information with only a few selected partners. It is also hard to imitate since integration
at this level requires a well-developed inter-organizational relationship which may take years
to build. Regarding to substitutability, it is still difficult to evaluate the exact degree of
substitutability of inter-organizational system integration and business integration at this stage
of the study. However, it is very likely that strategic substitutes for both of them are rare,
especially in China where the legal system has not been fully established yet and where the
business competition becomes fiercer and fiercer.
Researchers have implied that gaps exist in the study of Chinese management (Lin and
Germain 2003). This study provides an opportunity to examine how Chinese firms manage
their relationships with business partners. This study suggests that the RBV is also applicable
in the Chinese business environment where the economy is in the process of great transition
from a planned economy to a market economy and where the business settings are quite
different from those in western countries.

6.1.3 The Relationship of Relative Bargaining Power and Absorptive Capacity
with Strategic Performance
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In this study, relative bargaining power and relative absorptive capacity are incorporated
into the research model. Relative absorptive capacity is defined as a firm's ability, relative to
its business partner, to recognize, assimilate and exploit external knowledge. Relative
bargaining power is defined as a company's ability, relative to its business partner, to
favorably change the bargaining set to win accommodations from the business partner and to
influence the outcome of negotiations. The conceptualization of relative bargaining power and
relative absorptive capacity is completely consistent with previous studies (Lavie 2002; Lavie
2005). It has been proposed that both relative bargaining power and relative absorptive
capacity have a positive impact on strategic performance. I further propose that relative
absorptive capacity has a positive influence on relative bargaining power based on reasoning
that a company's relatively higher absorptive capacity will enable the company's business
partners to rely more on the company and thus enhance the company's bargaining power
relative to its business partners.
The propositions are empirically supported by the current study. Specifically, in an IOSenabled inter-organizational relationship, if a company has a higher level of bargaining power
and absorptive capacity relative to its business partner, the company is likely to gain superior
strategic benefits from the relationship. The current study enriches literature in the way that it
empirically exams the influence of a company's bargaining power and absorptive capacity,
relative to its business partner and at a dyadic level, on the company's strategic performance.
For example, Malhotra et al. (2005) propose that absorptive capacity configuration in supply
chains can influence organizational performances in terms of operational efficiency and
market knowledge creation. The results of this study seem to strengthen their arguments.
Empirically, I find that different levels of absorptive capacity configuration in supply chains
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have different implications for organizational strategic performance. For another example,
researchers (Lavie 2002; Lavie 2005; Melville, et al. 2004) have argued that power is
reinforced within electronically connected networks and that power is used by the relatively
powerful partner to extract a disproportionate level of the benefits gained from interorganizational system and business process integration through contract formulation and/or
orchestration of the benefits to be skewed to its own interests. The current study empirically
finds that in an IOS-enabled inter-organizational relationship, the distribution of bargaining
power does have a significant influence on organizational strategic performance.

6.2 Limitations

This study suffers from several limitations. Firstly, an ideal empirical design for testing the
strategic value, especially long-term strategic value, of inter-organizational system integration
and business integration would be a longitudinal study. The cross-sectional nature of this study
restricted the examination of the impacts of inter-organizational system integration and
business integration on long-term strategic performance.
Secondly, the small sample size influences the statistical power of the analysis. Although
the sample size is enough to empirically test the research model, a larger sample size would
have been preferred. Considering I collected data from 3 different departments, it is
understandably difficult for us to increase the sample size.
Thirdly, the study employs a convenience sample. Alternative sampling approaches can be
used in future studies. For example, questionnaire can be administered to a certain number of
randomly selected suppliers of a common buyer, as used in the study by Subramani (2004).
Hopefully, the buyer has a large supplier base, say thousands and there are some relatively
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large and powerful companies in the supplier base. Analysis based on the sample obtained
through such a sampling method would paint a more accurate picture of the relationship
among inter-organizational system integration and business integration, relative bargaining
power and absorptive capacity and operational and strategic performance.

6.3 Contribution to Theory

The study contributes to theory in the following ways. First of all, this study offers a clear
conceptualization of IOS-enabled inter-organizational integration. I go deeper into the concept
of IOS-enabled inter-organizational integration by exploring it through two important
dimensions, i.e. inter-organizational system integration and business integration, to reflect the
broad domain of IOS-enabled inter-organizational integration. Based on previous studies
regarding IOSs and inter-organizational integration, I conceptualize inter-organizational
system integration as a construct including two dimensions, the extent to which various
transaction types are conducted via IOSs, and the extent to which IOSs are integrated with
internal systems. I also conceptualize inter-organizational business integration as a construct
with two dimensions, i.e. communication between interrelated organizations and coordination
of relevant business tasks spanning interrelated organizations. Such conceptualization of interorganizational system integration and business integration not only enables us to investigate
the operational and strategic value of IOS-enabled inter-organizational integration from a
theoretical point of view but also makes operationalization of these constructs and empirical
test of the hypothesized value of IOS-enabled inter-organizational integration possible.
Furthermore, the conceptualization of IOS-enabled inter-organizational integration and of its
two dimensions allows future studies to extend the current study. For example, the
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conceptualization of inter-organizational system integration at the dyadic level can be
extended to the network level since the domain of inter-organizational system integration at
the network level still includes the extent to which various transaction types are conducted
among business partners and the extent to which IOSs are integrated into various internal
systems within business partners.
Secondly, the study employs a strong theoretical lens to examine the business value of
inter-organizational system integration and business integration, which closes the theoretical
gap found in literature on the relationship between inter-organizational system integration and
business integration with organizational performance. As I have discussed in chapter 2, the
theoretical foundation of the impacts of IOS-enabled inter-organizational integration needs to
be strengthened. Researchers seldom investigate whether the four conditions (value, rareness,
imperfect imitability, and non-substitutability) set by the RBV have been satisfied before they
conclude

that

IOS-enabled

inter-organizational

integration

has

strategic

value

for

organizations. The RBV is used as the theoretical lens to close this gap. The theoretical
exploration indicates that while inter-organizational system integration is less likely to bring
strategic value to organizations, inter-organizational business integration has strategic value.
The empirical results confirm the strategic value of inter-organizational business integration.
The finding that inter-organizational business integration is positively associated with strategic
performance is completely consistent with Malhotra et al.'s observation (2005) that the locus
of value creation is no longer within the boundaries of a single firm but rather occurs at the
nexus of relationships among a variety of parties that contribute to the production function
Thirdly, I explicitly acknowledge the influences of inter-organizational factors on
organizational performance in an IOS-enabled inter-organizational relationship. The research
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model has incorporated relative bargaining power and absorptive capacity to show how
companies can derive strategic benefits by exploiting the IOS-enabled inter-organizational
relationship. While some researchers give only token consideration to the environment where
an organization is embedded, this study extends the understanding of the rent appropriation
issue by incorporating important inter-organization factors into the resource-based IS research
model regarding the business value of IT. Melville et al. (2004) identified several industrial,
inter-organizational, and macro environmental variables and argued that these variables may
shape the benefits gained from B resources. They also hypothesized that the focal firm's
power relative to its trading partners will enhance its share of net value from the deployment
of IOSs. This research extended their study by empirically testing how relative absorptive
capacity and relative bargaining help a company gain strategic advantage in an IOS-enabled
inter-organizational relationship.
Fourthly, the study develops two scales to measure inter-organizational system integration
and business process integration and thus it also contributes to literature by providing a
foundation on which empirical studies examining the operational and strategic benefits of
inter-organizational system integration and business process integration can be conducted.
This study is also among the first to operationalize inter-organizational system integration and
business integration at the dyadic level. Most previous studies on business integration are
conceptual. Standard scale development procedures (Moore and Benbasat 1991) were
followed to develop instruments for inter-organizational system integration and business
integration. Every effort has been taken to ensure that the newly developed scales have high
reliability and validity. The results provide strong empirical support for the high reliability and
validity of the two scales. Thus this study provides a foundation on which empirical studies
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examining the operational and strategic implications of inter-organizational system integration
and business integration can be conducted.
Last, the study explores the business value of IT resources in the Chinese business context.
The data used in this study were collected from mainland China to empirically test the
research model, which contributes to the theoretical effort to understand IT phenomena in the
Chinese business context. The RBV originated in the North America. Although a few studies
have been conducted to examine the usefulness of the theory to explore IT phenomena in
North America and Europe (see (Wade and Hulland, 2004) for a review of resource-based
studies in IS research), little research has been conducted to investigate the applicability of the
RBV in understanding IT Phenomena in China. This study confirms that the RBV is also
useful to understand what is happening in the area of IT in organizations located in mainland
China, which is in the process of a major transformation to a market economy. The study thus
enriches the literature with the Chinese experience.

6.4 Implications for Practice

While this study has several interesting implications for theory and research, it is also
relevant for practitioners. Firstly, this study suggests that only inter-organizational business
integration has a positive impact on organizational operational performance while system
integration does not. Furthermore, the combination of inter-organizational system and business
integration provides more operational and strategic benefits to organizations than each alone.
Managers in companies that are using IOSs to do business with partners should invest in
integrating information systems and business across boundaries to expect more operational
benefits. If companies stay at the level of mere IOS adoption and not go further to integrating
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inter-organizational systems and business tasks, IOSs may become just expensive fax
machines and few operational benefits will be derived from the IOS deployment.
Secondly, this study also suggests that only inter-organizational business integration has
strategic value for organizations. Inter-organization system integration does not have a
significant impact on operational performance. Nor does it have an impact on strategic
performance. These findings suggest that companies should strive to integrate interorganization business with business partners. The deployment of IOSs and the integration of
inter-organizational systems have laid foundations of integrating inter-organizational business.
Clark and Stoddard (1996) reported that inter-organizational process innovation provides
greater benefits than inter-organizational technological innovation Combing the findings from
this study and those from Clark and Stoddard (1996), it is very clear that it is advisable for
companies to take into account how IOSs can enable inter-organizational business process
innovation and integration right at the beginning of IOS implementation to harvest strategic
benefits from the deployment of IOSs.
Lastly, companies should enhance their abilities to learn from other organizations since
superior learning abilities relative to business partners result in not only direct strategic
benefits but also indirect strategic benefits through enhanced bargaining power. On the one
side, inter-organizational system integration facilitates greater availability of information
being transferred across organizational boundaries. Superior absorptive capacity allows a
company to transfer and exploit such information and ultimately turn it into concrete products
and applications to gain strategic advantage against competitors. Malhotra et al.'s study (2005)
suggested that those companies that excel at the acquisition, assimilation, transformation, and
exploitation of information have the highest likelihood to gain superior operational efficiency
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and create market knowledge. On the other side, the company that has superior absorptive
capacity relative to its business partner also has an opportunity to enhance its bargaining
power in their inter-organizational relationship. It is because this company can better make use
of the information available through the inter-organizational relationship to offer products
and/or services that can better satisfy its business partner's specific needs. As a result, the
company increases its business partner's dependence on its products and services, and its
bargaining power in their relationship, which in turn leads to more business and strategic
advantage ultimately. This study implies that company can get direct and indirect strategic
benefits from investment in enhancing its learning capability to a level higher than that of its
business partner. Combining their study and ours, I suggest that companies invest in enhancing
absorptive capacity to win superior competitive positions.
Literature has suggested some ways to enhance learning capability. Absorptive capacity
has four dimensions, acquisition, assimilation, transformation, and exploitation (Zahra and
George 2002). Malhotra et al (2005) suggested that a company in an inter-organizational
relationship can enhance its ability to acquire and assimilate by 1) joint decision making (the
company and its business partner make joint decisions regarding their interlinked business
activities), 2) improving inter-organizational process modularity (the company and its business
partner structure their inter-organizational processes to get relatively independent subprocesses with clear interfaces), and 3) using standard electronic business interfaces (the
company and its business partner use common or similar specifications or formats to exchange
and process information at the interface between the two).
Furthermore, according to them (Malhotra, et al. 2005), the company can enhance its
assimilation and transformation ability by 1) setting up memory systems (such as through the
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installation of databases that store and enable retrieval of the history of events related to
interactions with business partner) for inter-organizational activities so that knowledge from
the past can be used to understand and influence current activities, and 2) constructing
interpretation systems (such as the installation of data analysis and mining software) to help
uncover patterns in data and generate insights.
Scott (2000) also suggested ways to use IT to facilitate learning in an inter-organizational
relationship. Firstly, a company can ask its business partner to provide feedback acquired in
inter-organizational collaboration to adjust its own behavior. Email, fax, videoconference,
inter-organizational systems, together with face-to-face meeting, can be used for feedback and
for more efficient use of explicit knowledge (in her terminology, the use of monitoring IT to
facilitate lower level of inter-organizational learning). Secondly, the company can use
computer simulations together with business partner to stimulate reconsideration of current
practices, which may lead to changes in production or design routines and thus knowledge
creation (in Scott's terminology, the use of modeling IT to directly facilitate higher level of
inter-organizational learning). The skills and knowledge gained are often tacit and could
neither be created nor acquired inside the organizational boundaries. Thirdly, the company can
use communication technologies, such as email, videoconference and fax, to enable interorganizational collaboration and virtual integration, which then can lead to reconsideration of
assumptions and routines and ultimately knowledge creation (the use of collaborative IT to
indirectly facilitate higher level of inter-organizational learning in Scott's terminology).
In sum, companies have multiple ways to enhance their acquisition, assimilation, and
transformation abilities and ultimately enhance their absorptive capacity in an interorganizational relationship. They can also use various information technologies to facilitate
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both lower level and higher level of inter-organizational learning in an inter-organizational
relationship. For a supplier, the enhancement of absorptive capacity to the level above its
customer's can positively affect its strategic benefits, directly and indirectly as discussed
above.

6.5 Future Research

Investigating the operational and strategic implications of inter-organizational system
integration and business integration is a first step toward better understanding of IOS-enabled
inter-organizational integration. Future studies can extend this study in the followings ways.
Firstly, researchers may refine the conceptualization and operationalization of interorganizational system integration to incorporate the level perspective (Saeed, et al. 2005; Shah
and S.M.; Ward 2002; Swatman and Swatman 1991; Swatman and Swatman 1992).
Enhancement can be made to incorporate the exchange of such information as production
planning and scheduling information into the conceptualization and operationalization of interorganizational system integration. My understanding is that at the high level of interorganizational system integration where a supplier also interacts with the production planning,
scheduling and control systems of a buyer, inter-organizational system integration can still be
examined through two dimensions, the extent to which various transaction types are conducted
via IOSs and the extent to which IOSs are integrated with internal systems.
Secondly, more studies can be conducted to track the relationship between interorganizational system integration and operational and strategic performance in mainland
China as the use of IOSs become more mature. In the current study, I do not find a direct
association between the inter-organizational system integration and operational performance.
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With respect to its impact on strategic performance, I argue and find that inter-organizational
system integration is not associated with strategic performance. However, if the companies in
mainland China are given more time to devebp higher level of IOS use (such as the suppliers'
interaction of production planning and control system with the buyer for the exchanges about
planning, scheduling, modeling, R&D, etc), the relationship between inter-organizational
system integration and operational and strategic performance maybe also be revisited. Trading
partners do not typically exchange information about planning, scheduling, modeling, and
R&D with all trading partners. Higher level of inter-organizational system integration is
relatively uncommon and requires a well-developed relationship with the trading partner and
thus imperfectly imitable. Thus, strategic performance may have a positive association with
inter-organizational system integration at this level. More studies are needed to clarify the
effect of inter-organizational system integration on organizational performance.
Thirdly, researchers can validate the findings in other business environments. The data of
this study were collected from China where a great economic transition to a market economy
is in progress and where the use of IOSs is at its early stage. The replication of this study in
other business contexts, is necessary before the results can be generalized to other situations.
Specifically, replication of the study in economies where IOS use is at its early stage and
where inter-organizational system integration is mainly at the lower level and in economies
where IOS use is more mature and inter-organizational system integration is typically at the
higher level would allow researchers to better evaluate my arguments presented in previous
sections.
Last but not least, further studies can also be conducted to clarify the relationship between
inter-organizational system integration and business integration. A possible lens to examine
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the relationship is the level perspective of inter-organizational system integration. Considering
the current stage of IOS use in mainland China, this study focuses on the lower level of interorganizational system integration and it finds that neither inter-organizational system
integration nor process integration is necessarily the prerequisite for the other. However, this
may be true only for lower level of inter-organizational system integration where the focus is
on the transactional data exchange. For higher level of inter-organizational system integration,
it is likely that both inter-organizational system integration and business integration are the
prerequisite for each other.
On the one hand, at the higher level of inter-organizational system integration, interorganizational business integration is required to achieve inter-organizational

system

integration. For example, a supplier may transmit its production design and modeling to a
buyer via IOSs. The buyer may provide feedback or make changes to the design to tailor to its
own requirements. Later, the buyer may transfer its production schedules to the supplier. The
supplier then adjusts its production based on the information received from the buyer. Without
ongoing communication and business coordination across the two companies, the buyer or the
supplier may not well understand the data received from the other and this many not integrate
the information with its various internal systems. In other words, no inter-organizational
business integration, no inter-organizational system integration.
On the other hand, if a supplier and a buyer are to coordinate and integrate business across
boundaries, they need real time transactional data as well as data about production planning
and scheduling from the partner. They also need to integrate the data received from each other
with their own various systems to form unified business across the two companies so that they
two, as a supplier buyer dyad, can respond to ongoing changes in business environment timely.
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Nowadays, the vast geographic dispersion of supplier-buyer network also requires companies
to achieve inter-organizational system integration to allow for exchange of transactional data
and production planning and scheduling data before these companies can effectively
coordinate and integration their business. In other words, no inter-organizational system
integration, no inter-organizational business integration. In sum, at the higher level of interorganizational

system integration, inter-organizational system integration and business

integration are highly intertwined and each may be the prerequisite for the other. More study
should be conducted to validate the above argument and clarify the relationship between the
two.

6.6 Conclusions

In summary, I argue that both inter-organizational system integration and business
integration have positive impacts on operational performance. Based on the RBV, I
hypothesize that while inter-organizational business integration has a significant influence on
strategic performance, inter-organizational system integration does not. In addition, I further
argue that relative bargaining power and absorptive capacity both have a positive impact on
strategic performance while at the same time relative absorptive capacity influences relative
bargaining power positively.

The empirically findings confirm the positive impact of inter-organizational business
integration on operational performance. However, I do not find empirical support for the
influence of inter-organizational system integration on operational performance. Interorganizational business integration is found positively associated with strategic performance
while system integration is not, as expected. This study finds that relative bargaining power
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and absorptive capacity do help an organization gain strategic benefits from an IOS-enabled
inter-organizational relationship. Furthermore, relative absorptive capacity has a positive
impact on relative bargaining power, which means a company can gain direct and indirect
strategic benefits from investment in enhancing learning ability to a level higher than that of
its business partners.

I began this research effort by asking two research questions: 1) what are the impacts of
inter-organizational system and business integration on organizational performance and 2)
what are the important inter-organizational factors that influence the benefits obtainable from
an IOS-enabled inter-organizational relationship. The empirical study shows that while interorganizational business integration has a significant and positive impact on operational
performance, inter-organizational system integration has only an indirect impact. While I find
that

inter-organizational

business

integration

is positively

associated

with

strategic

performance, no direct impact of inter-organizational system integration on strategic
performance is found. With respect to the second research questions, the data analysis shows
that relative bargaining power and absorptive capacity are important inter-organizational
factors that shape the benefits gained from an IOS-enabled inter-organizational relationship.

This study has taken the first steps towards understanding how inter-organizational system
integration and business integration influence organizational performance. Considering that
this study has raised many interesting questions that are worthy of further research, I hope that
this study promotes additional theoretical and empirical investigation to better understand the
issue.
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Empirical
(survey)

Beyond Sabre:
An Empirical
Test of Expertise
Exploitation in
Electronic
Channels
(Christiaanseand
Venkatraman
2002)

e-Integration in
the Supply
Chain: Barriers
and Performance
(Frohlich.2002)

level of integration of
EDI examined through
two facets:
• Internal integration:
the variety of the value
chain functions
(orders, shipments,
inventory, etc.)
interconnected through
EDI within the
organization.
• _ External integration:
the variety of trading
partners (clients,
suppliers, distributors,
etc.) with which the
organization interacts
through EDI.
Electronic integration in
the paper means vertical
quasi-integration, which
refers to the fact that
interfirm cooperative
arrangements may, under
certain conditions, be
employed as viable
substitutes for vertical
integration. The term
refers to control without
ownership.
Supplier and Customer eIntegration: the extent of
using web-based
technologies to establish
strong customer and
supplier integration for
inventory planning,
demand forecasting, order
scheduling, and customer
relationship management
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Diffusion of
innovation
theory

Theory

between
and

Didn't differentiate
system
integration
business integration

Z <
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• Found thatE-lntcgration is
positively associated with eBusiness peifonnance and
operational peifonnance.

between
and

Didn't differentiate
system integration
business integration

>

N.A.

Note
• Items measuring operational
performance and strategic
peiformancc form a second
order constmct EDI
advantage.
• Operational performance
and strategic performance
was not examined
separately.

ft.

• In both phase 1 and 2, the
integration of EDI were found to
be positively related to the
attainment of EDI advantages.
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Empirical
(survey/
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study)

Constructs
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Managing EDI
for Coiporate
Advantage: a
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Study (Bergeron
and Raymond,
1997)
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External integration is not
explicitly defined but
implies that external
integration refers to the
effect use of computer
networks for exchanging
infonnation between
firms.

Empirical
(case study)

Empirical
(case study)

InterOrganization
Networks,
Computer
Integration, and
Shifts in
Interdependence:
the Case of the
Semiconductor
Industry (Hart
andEstrin, 1991)

Power and Trast:
Critical Factors
in the Adoption
and Use of
Electronic Data
Interchange (Hart
and Saunders
1997)
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Computer integration
refers to the use of
computer networks,
hardware, and software
that makes it possible for
data generated within a
specific functional area of
an organization to be
processed seamlessly
within that area or
between the area and
other functional areas
internal or external to the
organization.

Arc of supplier customer
integration:
• Inward-facing
• Periphery-facing
• Supplier-facing
• Customer-facing
• Outward-facing

Empirical
(survey)

Constructs

Arcs of
Integration: an
International
Study of Supply
Chain Strategies
(Frohlich and
Westbrook,
2001)

Research
type
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Theory
• Found that companies with the
greatest arcs of supplier and
customer integration will have the
largest rates of peifomiance
improvement;
• Found that there were significant
differences in terms of
perfonnance indicators between
thefivedifferent arcs of supply
chain integration.
• Found that lOSs' potential for
greatest improvement is achieved
when they link organizations who
have achieved internal system
integration because the greater the
internal system integration, the
greater the opportunity for
selecting specific infonnation to
facilitate inter-organization
coordination.
• Found that greater internal
integrat ion provides the
opportunity for greater integration
with external units.
• Found that vulnerability increases
with internal integration in the
same way that opportunities
• Implied that computer integration
may and have labor displacement
effect

Findings
Didn't differentiate between
system integration and business
integration
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Empirical
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The Impact of
EDI on the
Components
Sector of the
Australian
Automotive
Industry
(Mackay, 1993)

EDI Integration
• Internal integration:
the variety of
applications
interconnected through
EDI, such as orderentry, invoicing,
billing, and payment
transfer
• External integration:
the number of trading
partners, such as
suppliers, customers,
governmental units,
and financial
Institutions with which
thefirmcan transact
business through EDI
Integration of EDI with
internal application
systems

Constructs 2
IOBI

Theory

x

O
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• Argued that system integration
will result in enhanced internal
efficiency and tactical and
competitive advantage

• Argued that integration of EDI
with intenial application systems
can reduce re-kcying , improve
data accuracy, etc.
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Interchange and
Small
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Impact of
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(lacovou, etal.,
1995)
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• System integration: the
creation of tighter
linkages between
different computerbased information
systems and databases
(including internal
system integration and
system integration
across organizations).
• Business integration:
the creation of tighter
coordination among
the discrete business
activities conducted by
different individuals,
work groups, or
organizations, so that a
unified business
process is fomied
(including internal
business process
integration and
external business
process integration).
External System
Integration: IT-mediated
transactions between
independent business
entities.

Business process
integration as a dimension
of supply chain
management: the
integration of processes
across time and place in a
supply chain from
sourcing, to
manufacturing, and to
distribution.

Conceptual

Conceptual

Empirical
(survey)

The Future of
Enterprise
Integration:
Strategic and
Technical Issues
in Systems
Integration
(Markus, et al.,
2002)
Developing and
Measuring
Supply Chain
Management
Concepts (Min
and Mentzer
2004)

Constructs 2
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Theory
x
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• Found that supply chain
management is positively
associated with business
performance

PH

• Argued that external system
integration has a potential
advantage in terms of business
efficiency and competitive
advantage.

• Argued that companies can serve
their customers more effectively
with high business integration.
• Argued that system integration is
required for business integration.
• Argued that low system
integration may cause various
problems for companies;
• Argued that companies may have
more system integration than
needed or have the wrong kinds of
system integration

Findings 4
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Paradigm shiftse-business and
business/systems
integration
(Markus, 2000)

Research
type
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>
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Source/Title

• OP was measured
comparatively to
competitors.
• With respect to SP,
competitive growth is a
dimension of the second
order construct: competitive
business performance
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Mathematic
modeling

Organizational
and
Interorganization
al Detenninants
of EDI Diffusion
and
Organizational
Performance: A
causal Model
(Ramamurthy, et
al., 1999)

Examining the
Impact of
Interorganization
al Systems on
Process
Efficiency and
Soureing
Leverage in
Buyer-Supplier
Dyads (Saeed, et
al.2005)

Impact of
electronic data
interchange
technology on
JIT shipments
(Srinivasan, et al.
1994)

>

EDI Diffusion;
• Internal integration
represents the extent to
which EDI interfaces
with and is integrated
into other key internal
IS applications and,
thereby, the work
processes.
• external integration;
integration of the firm
with its trading
partners, both in terms
of scope of services to
them and penetration
of EDI in these
business transactions
External Integration:
• Level 1: the integration
of a supplier with the
purchasing function of
its buyer firms
• Level 2: the integration
of a supplier with both
the purchasing
function and the
production planning
and control system of
its buyer firms
Integration: whether
supplier has integrated EDI
linkage with customer.

Integrated EDI: the
mapping between the
customer' s item ID code
and the supplier's item
code.

IOBI

1
Information
systems and
operations
management

TCE

>
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>

• Found that Supplier-side EDI
integration leads to supplier's
strategic benefits
• Found that suppliers still get
competitive advantage in the long
ran (greater than 3.5 years)
• Found that EDI with full
integration decreases the
frequency of errors in order
processing.
Found that
• External integration of EDI is
positively associated with both
operational and market
performance;
• Internal integration of EDI is
positively associated with
operational performance of the
firm but not with market
performance.

Found that:
• External integration Level 1 is not
positively associated with process
efficiency,
• External integration Level 2 is
positively associated with process
efficiency.

• Suppliers with the ability to
directly map incoming
infonnation to internal production
control systems are found to enjoy
greater benefits in terms of
reduction in shipment discrepancy

CL

>

Findings 4
a,

Empirical
(matched
pairs)

Constructs

1/3

Strategic and
Operational
Benefits of
Electronic
Integration in
B2B Procurement
Processes
(Mukhopadhyay
and Kekre, 2002)

Research
type
ISOI

Source/Title

Process
efficiency
was
measured in terms of the extent
to which the electronic linkages
reduce
transaction
costs,
inventory
costs,
and
uncertainty.
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(case study)

Empirical
(survey)

Empirical
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EDI System
Integration: a
Definition and
Literature Survey
(Swatmanand
Swatman 1992)

Integration in
Electronic
Exchange
Environments
(Truman 2000)

Electronic
Integration and
Strategic
Advantage: A
QuasiExperimental
Study in the
Insurance
Industry
(Venkatraman
and Zaheer 1990)

>
>

Integration in the context
ofEDl:
• Interface integration:
the level of integration
between the EDI and
internal systems
Electronic integration: the
integration of business
processes of two or more
independent organizations
through the exploitation of
the capabilities of
computers and
communication
technologies.

Four stage of EDI
integration:
• Stage 1: stand-alone
PC
• Stage 2: PC
up/download or M/F to
M/F communications
• Stage 3: seamless
software
• Stage 4: stmctural
integration
Four stage of EDI system
integration:
• Stage 1: stand-alone
PC
• Stage 2: PC
up/download or M/F to
M/F communications
• Stage 3: seamless
software
• Stage 4: structural
integration
The
information
processing
model of the
organization

Theory'1

>
>
X

>

o
X

>
>
>

>

• Argued that EDI system
integration would reduce
administrative overheads such as
overtime premiums, overnight
courier charges, late or incoixect
shipments from suppliers, excess
inventories, poor forecasting,
incorrect order entry, and
disniptive production schedules.
• Argued that EDI system
integration is positively associated
with competitive advantage.
• Found that Interface integration
has labor displacement effect.
• Interface integration is not
associated with claim error rate
and claim payment time.
• Electronic integration is positively
associated with only increases in
new business policies but not with
effectiveness-namely, neither
increases in premiums and
commissions nor operating
efficiency.

t/5

• Argued that EDI integration offers
long term strategic benefits.

Findings 4
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A Model of EDI
Integration and
Strategic
Business
Reengineering
(Swatman, et al.,
1994)
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Supplier integration
(connection): electronic
linkages to integration
suppliers via infonnation
sharing

Back-end integration: the
extent to which Web
applications link with
back-office databases and
the extent of infonnation
sharing along the value
chain.

Back-end Integration (as a
dimension of E-commerce
capability): tight electronic
integration to facilitate
coordination, fulfillment,
and inventoiy management
in back offices and with
external partners.

Empirical
(mixed data
collection
method,
including
secondaiy
data
collection,
content
analysis, and
survey;
manufacturin
g industiy)

Empirical
(survey)

Empirical
(primaiy data
collection
and
secondary
database;
retail
industiy)

e-Commerce
Metrics for Netenhanced
Organizations:
Assessing the
Value eCommerce to
Firm
Peifonnance in
the
Manufacturing
Sector (Zhu and
Kraemer 2002)

Post-Adoption
Variations in
Usage and Value
of E-Business by
Organizations:
Cross-Country
Evidence from
the Retail
Industiy (Zhu
and Kraemer
2005)
The
Complementarity
of Information
Technology
Infrastnicture and
E-Commerce
Capability: A
Resource-Based
Assessment of
Their Business
Value (Zhu 2004)

Constructs

Research
type

RBV

Theory

• The authors' argument that
back-end integration is
difficult to imitate may need
re-consideration;
• The authors also failed to
discuss whether back-end
integration has met other
conditions such as value,
rarity, non-substitutability
etc. set by the RBV
• The author failed to discuss
whether back-end
integration has met other
conditions

*

O

>
>

>

• Found that EC capability as a
second order construct is
positively associated with
sales/employee, and inventoiy
turnover, negatively associated
with cost of goods sold/employee,
and not associated with ROA;
• the complementarity between EC
capability and IT infrastructure
positively contributes to firm
performance in terms of sales per
employee, inventoiy turnover, and
cost reduction.

• Argued and found that while both
front-end and back-end
capabilities contribute to ebusiness value, back-end
integration has a much stronger
impact.

• Argued and found that back-end
integration is positively associated
with e-business value (a second
order construct);

*

Found that
• Supplier integration is negatively
associated with cost of goods sold
for both high-tech and traditional
samples;
• Supplier integration is positively
associated with inventory turnover
for both samples;
• The complementarity of EC and
IT is negative for high -tech
sample but positive for traditional
sample when DV is cost of goods
sold;
• The complementarity of EC and
IT is positive for both samples
when DV is inventoiy turnover;
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APPENDIX I: SURVEY --- ENGLISH VERSION
Instructions for the Survey
(January 2005)
The survey is supervised by Professor Christina Soh from Nanyang Technological University and
Professor Huang Lihua from Fudan University. It includes three parts hat will be completed by IT
department manager or CIO, business manager or vice president for business, and financial manager or
CFO respectively.
•
•
•

Parti
Part II
Part III

Survey on your company's IT applications
Survey on your company's business
Survey on your company's organizational performance

The objective of this survey is to understand how a company's IT applications and business
management influence the company's competitive performance. To complete the survey, you and the
respondents need to know inter-organizational systems. We define inter-organizational systems as follows.

Key Terms and Definitions
interorganizational
systems (IOSs)

Inter-organizational systems refer to automated information systems shared by two or more
companies. Examples of lOS include EDI, proprietary inter-organizational systems, industry wide
inter-organizational systems (such as RosettaNet, AIAG, ODETTE, SPEC2000, SWIFTNet, CIDX,
ACORD, PIDX, and PapiNET), online purchase portal, and ERP-to-ERP. It should be noted that
Email and fax do not belong to inter-organizational systems.

In the survey, some questions are designed to be used to evaluate the internal aspects of your company
while others relate to the inter-organizational relationship between your company and one of your
company's customers. Accordingly, we need you, together with the IT manager and business manager, to
identify one of your company's customers. The customer should satisfy the following conditions.
•
•
•

Firstly, the customer must be real customer. Moreover, it is an enterprise customer not an
individual customer.
Secondly, some form of inter-organizational systems are using between the company where the
student woks and the customer.
And lastly, there are regular working relationships between the company where the student works
and the customer.

Then please write down the name of the customer on the label attached to each envelop within the
surve y package. We use firm X to refer to the customer throughout all parts of the survey.
All information that you and your company provide will be kept confidential. Only the researchers
have the access to the information. And the results would only be reported in aggregate. In return for your
company's cooperation, we will send an aggregated report to your company if email address is provided.
Thanks for your cooperation.
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Survey on Your Company's IT Applications
Project Supervisor
Project
Supervisor

Professor Christina Soh , Vice dean, Nanyang Business School, Nanyang Technological
University
Professor Huang Lihua, Vice dean, Management School, Fudan University

Instructions For the Survey
In the survey, some items are designed to evaluate the internal aspects of your company while others are
designed to evaluate the aspects of your company in relation to one of your business partners. Based on the
inter-organizational relationship between your company and firm X, please indicate the degree to which you
agree or disagree with the statements and tick accordingly (v). The seven-point scale includes (1) Strongly
Disagree, (2) Disagree, (3) Slightly Disagree, (4) Neutral, (5) Slightly Agree, (6) Agree, and (7) Strongly
Agree. For example, if you slightly agree with the following statement "My firm has invested in technology
designed to facilitate cross-functional data exchange within my firm", you should choose 5 and tick
accordingly as follows.
1
2
3
4
5
6
7
Stronqly
^
^ Stronaly
Disagree
Agree
My firm has invested in technology designed to facilitate crossV
functional data exchange within my firm

Key Terms and Definitions
interorganizational
systems (lOSs)

Inter-organizational systems refer to automated information systems shared by two or
more companies. Examples of IOS include EDI, proprietary inter-organizational systems,
industry wide inter-organizational systems (such as RosettaNet, AIAG, ODETTE,
SPEC2000, SWIFTNet, CIDX, ACORD, PIDX, and PapiNET), online purchase portal, and
ERP-to-ERP. It should be noted that Email and fax do not belong to inter-organizational
systems.

Announcement
1.
2.

All information that you and your company provide will be kept confidential. Only the researchers have
the access to the information. And the results would only be reported in aggregate.
In return for your company's cooperation, we will send an aggregated report to your company if email
address is provided.
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Would you, or your Firm, like to receive an
electronic copy of the final aggregate
(summarized) survey results?

Fl Yes
(Email:

Your name (Optional):

Your title:

)

n No

Survey Completion Date:

-

Please answer based on your firm's operation—

Section I: Information Systems Used in Your Firm
*In the following statements, firm X refers to the firm on the label attached to the envelope.
Applications & systems implemented or being implemented
n Office Automation
nEDI
1

2

n

ERP
n Product Data Management

n

nEC
Which IOSs are used between you and firm X?
n EDI
n AIAG
n RosettaNet
n SWIFTNet

n CIMS

n PIDX

SCM

nCRM

n ODETTE

n SPEC2000

n CIDX

n ACORD

fl Online purchase platform

n PapiNET

n Proprietary Inter-Org anizational Systems
n ERP to ERP
What data are transferred between your company and firm X using IOSs?
n Shipping status
n Order
n Shipping information
3

4

n Invoice

n Remittance advice

n Inventory

n Other(Please specify
n R&D
n Debit Instruction
How long does your company use IOSs to transfer data with firm X (in years)?
n 4 years
n 1 year
I~l 2 years
n 3 years
n 5 years

fl Other(Please specify

|~1 6 years
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Please answer based on your firm's inter-organizational relationship with firm X

Section II: Inter-Organizational System Integration
l

* Firm X refers to the firm on the label attached to the envelope

5

6

7
8

9

2

3

Strongly ^
Disagree

4

5

6

Stronqly
Agree

Data exchanged with firm X via inter-organizational systems
such as EDI, Internet-based IOSs, etc. are integrated into my
firm's various internal information systems.
For at least some data fields, there are data standards imposed
and enforced across most of the information systems that span
my firm and firm X.
My firm and firm X use inter-organizational systems such as
EDI, Internet-based IOSs, etc. to exchange most of the
transaction sets.
Data from firm X must be rekeyed, as they are used and reused
by different employees within my firm.
A large variety of transaction sets (transaction sets refer to the
data exchanged between trading partners, such as order data,
shipment data, invoice data, remittance advice data, etc.) can be
exchanged between my firm and firm X using interorganizational systems such as EDI, Internet-based IOSs, etc.

This concludes the survey. Thank you for your participation!
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# m **
w• mm-izftm-xx?fSurvey on Your Company's Business Management
Project Supervisor
Project
Supervisor

Professor Christina Soh, Vice dean, Nanyang Business School, Nanyang
Technological University
Professor Huang Lihua, Vice dean, Management School, Fudan University

Instructions For the Survey
In the survey, some items are designed to evaluate the internal aspects of your company while others
are designed to evaluate the aspects of your company in relation to one of your business partners.
Based on the inter-organizational relationship between your company and firm X, please indicate the
degree to which you agree or disagree with the statements and tick accordingly (v). The seven-point
scale includes (1) Strongly Disagree, (2) Disagree, (3) Slightly Disagree, (4) Neutral, (5) Slightly Agree,
(6) Agree, and (7) Strongly Agree. For example, if your slightly agree with the following statement "In my
firm, all the members understand how individual efforts contribute to the whole business processes", you
should choose 5 and tick accordingly as follows.
1
2
3
4
5
6 I 7
Stronqlv
^
^ Stronqly
Disagree
Agree
In my firm, all the members understand how individual efforts
V
contribute to the whole business processes

Key Terms and Definitions
Business
Process

Business process refer to a set of logically related tasks performed to achieve a
defined business outcome

Announcement
1. All information that you and your company provide will be kept confidential. Only the researchers
have the access to the information. And the results would only be reported in aggregate.
2. In return for your company's cooperation, we will send an aggregated report to your company if
email address is provided.
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Would you, or your Firm, like to receive an
electronic copy of the final aggregate
(summarized) survey results?

n Yes
(Emaili—i N

Your name (Optional):

Your title:

)

Survey Completion Date:

-Please answer based on your firm's inter-organizational relationship with firm X
How many years has your company had a business relationship with firm X (Firm X refers to the
firm on the label attached to the envelope)?
Years

Section I: Inter-Organizational Business Process Integration
l

* Firm X refers to the firm on the label attached to the envelope

2

3

4

5

6
7
8

One of us owns one of the inter-organizational processes (e.g.,
manufacturing, transportation, warehousing, distribution,
marketing, etc.) for the rest of us
Members in my firm and firm X understand how individual
efforts contribute to the whole our inter-organizational business
processes
An inter-functional team from our business unit, together with
the teams from firm X, has meetings to figure out how to serve
our mutual customers better
Feedback about the performance and quality at one point in the
inter-organizational business processes across my firm and
company X is communicated to other points in the processes
timely
Redundant activities have been moved from our interorganizational business processes that cross my firm and firm X
My firm and firm X place personnel at the business facilities of
each other to facilitate cooperation.
The performance systems regarding the inter-organizational
business processes across my firm and firm X are consistent
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2

3

Strongly ^
Disagree

4

5

^

6

7

Strongly
Agree
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Section II: Relative Absorptive Capacity
1

* Finn X refers to the firm on the label attached to the envelop
9
10

11
12
13
14
15
16
17
18

| 2

| 3

Strongly ^
Disagree

4

5
>

6

Relative to firm X, we are more effective in transforming
existing information into new knowledge
Relative to firm X, we are more effective in developing new
knowledge or insights that have the potential to influence
product development
Relative to firm X, we can more successfully exploit internal
and external information and knowledge into concrete
applications
Relative to firm X, we are more effective in utilizing knowledge
into new products
Relative to firm X, we can more successfully integrate our
existing knowledge with the new information and knowledge
acquired
Relative to firm X, we are more successful in learning new
things
Relative to firm X, we have more effective routines to identify,
value, and import new information and knowledge
Relative to firm X, we have higher ability to identify and
acquire internal and external knowledge
Relative to firm X, we have more adequate routines to analyze
the information and knowledge obtained
Relative to firm X, we have more adequate routines to
assimilate new information and knowledge

This concludes the survey. Thank you for your participation!
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Survey on Your Company's Organizational Performance
Project Supervisor
Project
Supervisor

Professor Christina Soh, Vice dean, Nanyang Business School, Nanyang
Technological University
Professor Huang Lihua, Vice dean. Management School, Fudan University

Instructions For the Survey
In the survey, some items are designed to evaluate the internal aspects of your company while others
are designed to evaluate the aspects of your company in relation to one of your business partners.
Based on the inter-organizational relationship between your company and firm X, please indicate the
degree to which you agree or disagree with the statements and tick accordingly (v). The seven-point
scale includes (1) Strongly Disagree, (2) Disagree, (3) Slightly Disagree, (4) Neutral, (5) Slightly Agree,
(6) Agree, and (7) Strongly Agree. For example, if you slightly agree with the following statement " My
firm's financial performance exceeds our major competitors'", you should choose 5 and tick accordingly
as follows.
1 2
3
4
5
6
7
Strongly ^ _
_^. Strongly
Disagree
Agree
V
My firm's financial performance exceeds our major competitors'

Announcement
1. All information that you and your company provide will be kept confidential. Only the researchers
have the access to the information. And the results would only be reported in aggregate.
2. In return for your company's cooperation, we will send an aggregated report to your company if
email address is provided.
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Would you, or your Firm, like to receive an
electronic copy of the final aggregate
(summarized) survey results?

r~] Yes
(Email'
^

Your name (Optional):

Your title:

)

Survey Completion Date:

-Please answer based on your firm's operation--

Section I: Demographic Characteristics of Your Company
1

2

Company
name:
Industry of your main business:
n Manufacturing
n Construction
n IT
n Finance
Ownership

4

n Communication, Storage, & Post

n Hotel

n Wholesale and Retailing

n Real Estate
n Government owned
n NPO

PI Collectively owned
Is your company listed?
nYes

n Private

n Others(Please Specify:
n State-owned

)

n Foreign- invested enterprises / ventures

n No
5

6

7

What's the firm size of your company, based on the number of employees adjusted to the industry
of your company's main business and according to standards issued by the National Bureau of
Statistics?
n Large
|~1 Medium
n Small
How many employees does your company have?
(persons)
Your company last year's sales?
n Less than 10 million RMB
n Less than 30 million RMB
n Less than 40 million RMB

n Less than 150 million RMB

n Less than 300 million RMB

|~1 Less than 400 million RMB

n Greater than 400 million RMB
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Section II: Operational Performance
* Finn X refers to the firm on the label attached to the envelop
8
q
10
11

As a result of my firm's relationship
capacity utilization increases
As a result of my firm's relationship
inventory turnover increases
As a result of my firm's relationship
productivity increases
As a result of my firm's relationship
cost efficiency increases

l
2 |3
Strongly A
Disagree

4

| 5

| 6

| 7

Strongly
Agree

with firm X. my firm's
with firm X, my firm's
with firm X. my firm's
with firm X, my firm's

Please answer based on your firm's inter-organizational relationship with firm X

Section III: Competitive Performance
1

* Finn X refers to the firm on the label attached to the envelop
12
13
14
IS

2

Stronalv
Disagree

3

4

| 5

^

4

6

| 7

Strongly
Agree

Firm X's purchases from my firm are increasing
In firm X's purchases in the category of my firm's products,
my firm's market share is increasing
My firm has gained a strategic advantage relative to our major
competitors in the business with firm X
My firm's development of new business opportunities with
firm X exceeds our major competitors' development of new
business opportunities with firm X

Section IV: Relative Bargaining Power
1

* Firm X refers to the firm on the label attached to the envelop
16
17
18

The business between my firm and firm X makes a much
smaller contribution to my firm's sales than to firm X's sales
It is easier for my firm to replace firm X than firm X replace my
firm in doing business.
My firm has more alternative ways of replacing firm X than
does firm X to replace my firm
140

2

| 3

Strongly ^
Disagree

4

5

6

^

Strongly
Agree
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1

* Finn X refers to the firm on the label attached to the envelop
19
20

| 2

3

Stronalv
Disagree

4

4

5
%

6

We are less dependent on firm X than is firm X on my firm.
The business between my firm and firm X makes a much
smaller contribution to my firm's profits than to firm X's profits

This concludes the survey. Thank you for your participation!
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APPENDIX II SURVEY — CHINESE VERSION
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