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Abstract
To explain the large disparity between the potential and practice of

interorganizational information systems (IOSs), this study investigates

asymmetric information transparency in an IOS from a dyadic perspective.
When there is asymmetric dependency in a dyad, an IOS may not completely

eliminate asymmetric information transparency between supply chain (SC)

partners but may change the nature of information asymmetry. Consistent with
resource dependence theory, this study includes joint dependence and

dependence asymmetry as antecedents of information transparency in an IOS.

The data used in this study were collected from 111 matched pairs of intermediate

component manufacturers and their immediate suppliers in heavy manufacturing
industries. The results show that asymmetric information transparency in an IOS is

prevalent in SC relationships. Regarding the antecedents of information

transparency in an IOS, both joint dependence and each partner’s dependence
advantage are significant. Furthermore, information transparency in an IOS

positively influences SC performance measured by SC relationship quality and

relationship-specific performance, whereas asymmetric information transparency
negatively influences joint profit performance.
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Introduction
Information sharing among supply chain (SC) partners that is enabled by
information technology (IT) is widely acknowledged to be a critical success
factor for SC performance (Dedrick and Kraemer, 2010; Kang et al, 2010;
Liu et al, 2013; Rai et al, 2012; Wei & Wang, 2010; Wong et al, 2011; Youn
et al, 2014). However, few corporations have fully exploited their SC
partners’ information resources, and there is often a large disparity
between the potential and practice of interorganizational information
systems (IOSs) (Mentzer et al, 2000; Simatupang et al, 2004; Zhang et al,
2016). An IOS is a network-based system that transcends legal enterprise
boundaries (Hong, 2002). Despite the clear benefits of information sharing
among SC partners, why are only a few firms able to benefit from their
partners’ information? Part of the answer may lie in the asymmetric
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information transparency (AIT) in IOSs that undermines
the plausibility of symmetrical information sharing
among SC partners. Zhu (2004) defines information
transparency as the degree of visibility and accessibility
of information. Then, AIT in an IOS refers to the
imbalance in the degree of visibility and accessibility of
an SC partner’s internal information that is required for
SC cooperation through an IOS.

This study differentiates itself from existing studies on
interorganizational information sharing through IOSs in
two ways: (1) it challenges the implicit assumption that
an IOS naturally decreases information asymmetry
between SC partners and (2) it extends the analysis of
interorganizational information transparency from a firm
perspective to a dyadic perspective by collecting data
from both sides of a supply channel.

Most IOS studies are based on the untested assumption
that an IOS is a neutral technological input into an
interorganizational relationship (Dedrick & Kraemer,
2010; Wang et al, 2013). Without considering the poten-
tial of asymmetric use of IOS, such studies assume that an
IOS works as a channel for substantial information
exchange, thereby decreasing information asymmetry
between SC partners (Zhu, 2004). Although an IOS does
not inherently favor any one party, either a supplier or a
buyer, the IOS itself is not neutral in SC relationships
(Giddens, 1979; Orlikowski & Baroudi, 1991). An IOS is
the system manifestation of interorganizational relation-
ships, and it institutionalizes asymmetric interdepen-
dence between organizations (Kumar & van Dissel, 1996).
Then, owing to the power imbalances between SC
partners, an IOS may not decrease relationship-specific
information asymmetry, but it can change the nature of
information asymmetry (Lamming et al, 2004). For
example, when SC partners have their own information
advantages but asymmetric interdependence exists
between them, the information advantage of a depen-
dent supplier may disappear owing to an IOS to favor the
buyer who can maintain its information advantage (Lin
et al, 2005). Thus, how the IOS is exploited determines
whether it decreases information asymmetry between SC
partners. Despite the significance of this phenomenon in
SC performance, it has never been formally investigated
in academic literature. Thus, the first objective of this
paper is to investigate the impact of interorganizational
dependence on information transparency in IOSs. Our
results show that a high level of joint dependence
contributes to a high level of SC information trans-
parency through an IOS. However, under a low level of
joint dependence, the logic of power significantly influ-
ences SC relationships, thus increasing AIT for those with
relative power.

Regarding the second contribution, few empirical
studies have investigated asymmetric SC relationships
including AIT and their performance impacts (e.g.,
Casciaro & Piskorski, 2005; Klein et al, 2007). Further-
more, empirical tests of such relationships have primarily
focused on the perspective of one party rather than

examining the reciprocal relationship (for exceptions, see
Klein & Rai, 2009; Kim et al, 2011). An asymmetric SC
relationship is a property of an interorganizational dyad
rather than an attribute of a single party (Emerson, 1962).
This premise implies that investigations into the effect of
asymmetry require simultaneous consideration of both
partners’ perspectives for a single construct (Casciaro &
Piskorski, 2005). Furthermore, interorganizational infor-
mation sharing has two components (Reinholt & Peder-
sen, 2011), i.e., the acquisition of information and the
provision of information. Each SC participant’s motiva-
tion and background for these information-sharing
activities can differ. For example, each participant’s risk
assessment for engaging in the provision of information
to a specific partner differs on the basis of the partner’s
characteristics, including the partner’s opportunism,
relative power, assets specific to the relationship, and
other factors (Williamson, 1985). Thus, the second
objective of this paper is to investigate the impact of
interorganizational information transparency in IOSs on
SC performance from both partners’ perspectives. Our
results show that overall SC information transparency is
positively associated with joint profit performance. How-
ever, it turns out that AIT in an IOS significantly
decreases joint profit performance.

Our research model was examined using a sample of
111 matched pairs of buyers and suppliers in heavy
manufacturing industries. A matched pair consists of a
first-tier manufacturer of intermediate components
(buyer) and the immediate supplier (seller). The final
outputs from the intermediate component manufacturer
are sold to original equipment manufacturers (OEM) who
integrate them into final products. The dyad’s manufac-
turing activities need to be coordinated effectively
because modular components must be assembled by
following an integrated design. Thus, these upstream
dyads provide a good context in which to study interor-
ganizational information transparency in IOSs.

In the following sections, we briefly discuss the
conceptual background for interorganizational informa-
tion transparency in IOSs and present our research
framework and hypotheses. We then describe the
research methodology used in our study. We conclude
the paper by discussing the contributions of this research.

Conceptual background

Interorganizational information transparency in IOS
Interorganizational information transparency in IOSs is
related to information asymmetry in that the content
that flows through an IOS is information, and AIT in IOSs
can be considered to be a special case of information
asymmetry. Information asymmetry refers to a situation
in which one party in a transaction has more or better
information regarding the products, characteristics, and
selling practices than the other party (Pavlou et al, 2007).
However, the general notion of information asymmetry
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can take many different forms in terms of directions (e.g.,
sender advantage vs. receiver advantage), the amount of
information (e.g., limited information related to a speci-
fic transaction vs. unrestricted information on an ongo-
ing basis), and the quality of information (e.g., protected
internal information vs. public information). Thus, to
scrutinize the impact of information transparency in IOSs
on SC relationships, we must clarify the concept of
information asymmetry by explaining the unique aspects
of AIT in IOSs.1

First, AIT in IOSs refers to asymmetry in access privileges
to the SC partner’s private internal information on an
ongoing basis through an IOS, whereas general informa-
tion asymmetry refers to the asymmetry of information
regarding uncoupled events. The information assets (e.g.,
strategic and customer information) residing in an IOS
are company-specific, and a firm would not reveal such
assets to outsiders. Making protected internal informa-
tion available to outside firms instantly in detail through
an IOS may allow private information to become public,
thereby decreasing the firm’s competitive advantage (Kim
et al, 2011). Furthermore, an IOS comprises mission
critical systems, such as SC execution software, that are
deeply intertwined with interorganizational processes.
Therefore, AIT in an IOS may result in much higher
business risk and enduring negative impacts on SC
performance than general information asymmetry, in
which the content, frequency, and nature of information
exchange are relatively limited.

Second, interorganizational information transparency
through an IOS expands the scope of information’s
empirical referents from that of general information
asymmetry, which typically refers to asymmetry of
information regarding the same empirical referent. As
an example of general information asymmetry, a supplier
may possess private information on the quality of a
product that the buyer does not have. Conversely, in a
manufacturer–supplier relationship with an IOS, each
party needs to see information regarding the other’s
situation (i.e., different empirical referents) through the
IOS. For example, the manufacturer requires access to the
information on the supplier’s (finished goods) inventory
status, whereas the supplier requires the information on
the manufacturer’s (raw material) inventory status. The
distinction between the two different empirical referents

in a supply channel introduces two different types of
information asymmetry (manufacturer-related and sup-
plier-related) that must be investigated separately.

Distinguishing the direction of information asymmetry
in a dyad, Lin et al (2005) introduced the dimension of
information structure that describes a characteristic of the
partner relationship in a dyad. They explored the impact
of the differential properties of the information structure
on knowledge transfer. In particular, in the sender-
advantage asymmetric information structure, information
asymmetry may lead to a malfunctioning, or even failed,
knowledge market ‘‘because the receiver cannot distin-
guish between different types of senders and has to make
the same offer to all … a knowledge seeker may fail to
find a potential sender with high expected value of
knowledge’’ (p. 16). In the receiver-advantage asymmetric
information structure, the receiver can identify a sender
with highly valuable knowledge, and as a result, the
receiver can always choose the best source from which to
acquire knowledge.

In an upstream manufacturer–supplier relationship,
the manufacturer delegates work to the supplier, who
performs the work according to a contract (Eisenhardt,
1989). Typically, there is a supplier-advantage asymmetric
information structure because the supplier has more infor-
mation on the product’s quality and the internal oper-
ations related to the delivery of the promised quality.
Here, an IOS can work as a mechanism to mitigate
information asymmetry problems that are consequent to
the supplier’s information advantage (Kumar et al,
1998a). Exchanging information regarding the supplier’s
product design, manufacturing schedules, quality inspec-
tion, inventory status, and forecasting through an IOS
may decrease information asymmetry, thereby lowering
the incentive of a supplier to behave opportunistically
(Weill & Vitale, 2002).

However, due to the imbalance of power among SC
participants, an IOS may not completely eradicate the
information asymmetry problems in a dyad. An IOS can
only mitigate the information asymmetry that favors the
party with relative dependence. In the context of manu-
facturer–supplier relationships, the more powerful party
can assume the leadership position and introduce asym-
metry in terms of the scope and depth of the partner
information that can be seen through the IOS. For
example, in the automobile manufacturing industry, a
few manufacturers dominate the market (Maloni &
Benton, 2000) and thus use their power to obtain internal
information of the supplier as required while behaving
opportunistically. Thus, in an asymmetric power rela-
tionship between upstream SC partners, the information
advantage of the supplier may disappear, whereas the
information required for SC collaboration may not flow
from the manufacturer to the supplier. When the supplier
has relative power, as in the case of Intel, the ‘‘supplier-
advantage asymmetric information structure’’ persists and
the necessary information does not flow from the supplier
to the buyer. Recent research suggests that an IOS can be

1Theoretically, it is possible to compare interorganizational
information sharing between two different channels, i.e., elec-
tronic (e.g., IOS) and non-electronic (e.g., face-to-face). However,
in today’s networked environments, SC firms of all sizes are
interconnected through electronic channels in order to improve
the efficiency and effectiveness of their business processes.
Further, considering the sheer volume of information exchange
between upstream SC partners in heavy manufacturing indus-
tries, it is practically impossible to maintain a close SC partner-
ship without an IOS. Hence, we limit our discussion to
environments where SC partners are interconnected via an IOS.
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used by dominant parties in SCs to consolidate their
dominance in the chain, which remains a key feature in
real SC relationships. For example, in a study of cooper-
ative positioning versus competitive positioning in busi-
ness-to-business logistics relationships, Klein et al (2007)
described how a logistics vendor occupying a central
position within the industry uses its logistics systems to
influence information flows between SC partners, thus
giving rise to resource asymmetries. In particular, ‘‘cen-
trality provides the vendor with the power to establish
standards for services … clients are likely to assume a
disproportionate amount of effort to integrate sourced
services with their internal systems’’ (p. 613).

Research model and hypothesis development

Resource dependence theory
Resource dependence theory (RDT) views organizations
‘‘as open-system structures that seek to manage their
levels of dependence on the environment’’ (Gulati & Sytch,
2007, p. 35) and focuses on understanding the power
dynamics in interdependent exchange relationships.
Because the central theme of RDT is interorganizational
dependency and its consequences, it is an appropriate
reference theory that can be used to identify the
antecedents of interorganizational information trans-
parency. A review of prior studies based on RDT reveals
that their theoretical backgrounds are rooted in one of
two different views of interorganizational relationships,
i.e., the logic of power and the logic of embeddedness
(Gulati & Sytch, 2007).

Logic of power According to the logic of power, sourcing
inputs from outside a firm makes the firm dependent on
other firms for critical resources. Pfeffer & Salancik (1978,
p. 52) assert that ‘‘to the extent that the interests of one
party cannot be achieved without other parties,
concentration is necessary.’’ The level of dependence on
a partner is construed as a source of the partner’s power.
From this perspective, interdependence between actors is
considered to be a liability that must be managed because
unequal dependence would cause power imbalances
(Pfeffer, 1972).

Human agents in SC transactions tend to behave
opportunistically when there is asymmetric dependency
between the parties (Williamson, 1975). Furthermore, the
party that has relative power is more likely to exercise its
power as the asymmetry increases (Lawler & Bacharach,
1987). The logic of power suggests the differences in their
relative abilities to appropriate value; the dependence-
advantaged firm will attempt to appropriate more value
from the relationship at the expense of the weaker
partner (Gulati & Sytch, 2007). In the context of an
IOS, the powerful party attempts to have a formal IOS
that guarantees as much access to the partner’s internal
information as it requires, while limiting the dependent
party’s access to its internal information.

In manufacturer–supplier relationships in heavy man-
ufacturing industries, it is reasonable to expect most
buyers (manufacturers) to have relative power (Gulati &
Sytch, 2007). However, in the case of supply concentra-
tion (e.g., Intel), it is conceivable that the supplier holds
the dependence advantage. Each SC partner’s informa-
tion-sharing behavior can differ depending upon which
party has the dependence advantage. To capture the
unique perspectives of buyers and suppliers who have
power, each party’s dependence advantage is hypothe-
sized separately rather than taking the average of the
buyer’s and supplier’s responses as is common in previ-
ous research on dependence asymmetry. Thus, we pro-
pose the following hypotheses:

H1a: The manufacturer’s dependence advantage increases
information transparency in an IOS for the
manufacturer.

H1b: The supplier’s dependence advantage increases infor-
mation transparency in an IOS for the supplier.

Logic of embeddedness The existing literature on
interorganizational dependence that is based on RDT
(Kumar et al, 1998a; Pfeffer & Salancik, 1978) includes the
other dimension of dependence, i.e., joint dependence,
which refers to the sum of dependence between the
actors in a relationship. Gulati & Sytch (2007) emphasize
the importance of joint dependence in that ‘‘if two
separate relationships are each perfectly balanced in
terms of their actors’ dependence levels, they may have
different behavioral implications if they are balanced at
different levels of dependence’’ (p. 37). In particular,
under a high level of joint dependence, parties will pay
significant attention to the responses and attitudes of the
other such that the SC relationship produces desirable
outcomes. In addition, a high level of mutual
dependence may generate a high level of commitment
to the relationship, thus leading to mutualistic
orientation (Rusbult et al, 1991). Conversely, under a
low level of joint dependence, firms can operate
independently and do not need to pay much attention
to each other’s responses.

The logic of embeddedness suggests that higher levels
of joint dependence necessarily increase the depth of
economic interaction between SC partners (Zaheer &
Venkatraman, 1995). The increased levels of joint action
also result in a more advantageous information exchange
in the dyad. Highly interdependent SC partners have
little incentive to institute AIT in an IOS. A partner’s
opportunistic behavior may result in a short-term infor-
mation advantage; however, this exploitation is likely to
invite the other partner’s opportunism (Park & Ungson,
2001). Thus, interdependent SC partners tend to develop
a norm of information sharing through an IOS to secure
the greatest benefit from the relationship (Lusch &
Brown, 1996). Thus, we propose the following
hypothesis:
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H2: Joint dependence increases overall SC information
transparency through an IOS.

Interorganizational information transparency through
an IOS and SC performance
SC performance consists of the two dimensions of an SC
relationship’s outcome, i.e., relationship-specific perfor-
mance and relationship quality (Jap & Anderson, 2003;
Klein & Rai, 2009; Kumar et al, 1992). Making a firm’s
internal information available to SC partners is a signif-
icant effort that is made with the expectation that the
information will be used for mutually beneficial out-
comes (Kim et al, 2011). Thus, an SC relationship’s
outcome is an appropriate level of specificity for our
research context.

Relationship quality refers to the extent of close
working relationships that a firm maintains with its
partners (Lages et al, 2005). By nature, relationship
quality is not only a close proxy for the perceived
effectiveness of an SC but may also be predictive of
long-term ramifications (Anderson & Narus, 1990). Rela-
tionship quality is an important dimension of the
outcome because it enables SC partners to engage in
activities that do not give rapid and certain payoffs.
When SC partners have on-demand access to the infor-
mation required for SC cooperation, they would be
willing to maintain close working relationships with
their partners. Conversely, the relative withholding of
information by a partner may discourage the focal firm
from maintaining the SC partnership. Thus, we propose
the following hypotheses:

H3a: Information transparency in an IOS for the manufac-
turer increases the manufacturer’s view of the rela-
tionship quality.

H3b: Information transparency in an IOS for the supplier
increases the supplier’s view of the relationship
quality.

Relationship-specific performance refers to the perfor-
mance gains that are specifically attributable to relation-
ship participation (Dyer & Singh, 1998). In particular, it
represents the financial outcomes that each partner
achieves from the interdependence of effort and invest-
ments residing within the dyad (Jap & Anderson, 2003).
Relationship-specific performance is an appropriate
dependent variable for this study because the unit of
analysis is a dyad and the performance outcomes are
directly attributable to participation in the relationship
(Klein & Rai, 2009). When the information required for
addressing environmental changes is readily visible and
accessible to each SC partner, each partner in the dyad
can adapt effectively to the changing environment and
increase relationship-specific SC performance. Accord-
ingly, we state two hypotheses related to outcomes from
information transparency through an IOS that reflect
each SC partner’s perspectives:

H4a: Information transparency in an IOS for the manufac-
turer increases the manufacturer’s relationship-specific
performance.

H4b: Information transparency in an IOS for the
supplier increases the supplier’s relationship-specific
performance.

Firms participating in an SC with a highly transparent
IOS can have real-time access to the information required
to support decision-making. In addition, when informa-
tion regarding environmental changes is readily shared
with SC partners through an IOS, the entire SC can be
prepared to deal with environmental uncertainty effec-
tively. Conversely, an SC relationship with AIT in an IOS
can work to the disadvantage of both buyers and
suppliers because the relevant information does not flow
to upstream partners and all members throughout the SC
cannot synchronize their operations. This may cause the
SC participants to encounter increased overall SC inven-
tory and costly duplicate practices, such as inaccurate
forecasting by multiple participants, which decreases the
joint profits of the SC participants. The expectation of
better joint profits is considered to be a major motive for
sharing internal information through an IOS (Jap &
Anderson, 2003). Thus, the following hypothesis is
proposed:

H5: Overall SC information transparency in an IOS increa-
ses joint profit performance.

Control variables: joint governance structure,
interorganizational trust, and IOS integration
Because an IOS grants access privileges to the focal firm’s
up-to-the-minute internal information to the SC part-
ner, the potential risk resulting from a partner’s oppor-
tunism is much higher. Thus, the SC partners
interconnected through an IOS require strong mecha-
nisms to cope with opportunism. Dyer & Singh (1998)
describe the two types of control mechanisms used by
SC partners, i.e., formal safeguards, such as a joint
governance structure (Williamson, 1975), and informal
safeguards, such as interorganizational trust (Zaheer
et al, 1998).

A joint governance structure refers to ‘‘the structures,
processes, and associated arrangements that IOS man-
agement must have in place to fully account for the
management of systems and the services delivered’’ (Lee
et al, 2014, p. 287). A joint governance structure is
necessary to keep opportunistic behavior under control
so that ongoing information exchange through the IOS
can be sustained. The primary motive for forming an IOS
is the reduction of uncertainties in the SC, thereby
gaining cost, cycle time, and quality advantages over
competing SCs in the industry (Kumar & van Dissel,
1996). With an appropriate IOS governance structure in
place, investments into relation-specific capital can ben-
efit SC performance.
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With regard to interorganizational trust, Zaheer et al
(1998) assert that interorganizational trust supplements
formal controls and is ‘‘the most effective and least costly
means of safeguarding specialized investments and facil-
itating complex exchange’’ (p. 669). Morgan & Hunt
(1994) define interorganizational trust as conviction
regarding the certainty and honesty of a trading partner.
It decreases concerns on sharing internal information
with trustworthy partners. Particularly, in high-trust
relationships, organizations tend to be more open to
the potential for value creation through the exchange
and combination of information resources (Ryoo & Kim,
2009). Therefore, mutual IOS transparency is promoted
spontaneously; thus, AIT should be decreased. Further-
more, interorganizational trust is necessary to easily
dissolve potential conflicts related to an IOS (Anderson
& Weitz, 1992) and reinforce long-term orientation with
partners, thereby leading to high SC performance (Ryu
et al, 2007).

IOS integration refers to ‘‘the extent to which the systems
shared by two or more firms are integrated to facilitate
access to information residing in either firm’’ (Grover &
Saeed, 2007, p. 194). When the information systems for SC
partners have compatible software and database structures,
information can be exchanged efficiently without techni-
cal problems or major conversion processes. Thus, IOS
integration works as an enabler for interorganizational
information transparency. In addition, IOS integration
creates the potential for an agile SC through the rapid

exchange of information between SC participants (Weill &
Vitale, 2002). For our empirical investigation, we propose
the following research model (Figure 1).

Research methods

Sample and data collection
Because a supply channel is a dyadic environment, this
research examines the phenomenon from the perspec-
tives of both the manufacturer and its supplier in the
dyad, i.e., a matched pair of a manufacturer and its
supplier. The data required for this study were collected in
three different industries (automobile manufacturing,
shipbuilding, and electronics manufacturing) from two
distinct sources, i.e., (1) the intermediate component
manufacturers and (2) their immediate suppliers. The
intermediate component manufacturers were identified
from a major financial database of South Korean compa-
nies using (1) industry code and (2) size. Consequently,
220 manufacturers were identified in the sample. A
questionnaire was administered to the respondents pri-
marily via face-to-face meetings. If they preferred other
methods, phone or email channels were used to collect
the data. Of the 220 manufacturers contacted, data were
collected from 159. For the selection of their suppliers, we
adopted a ‘‘focal supplier’’ collection strategy (Klein & Rai,
2009), i.e., the intermediate component manufacturers
(buyers) were asked to select an important part and a

Figure 1 Research model.
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major supplier for the part who was electronically
connected to the buyer. The contact information of the
chosen supplier was also solicited to collect data regarding
the supplier’s view of the relationship.

Then, of the 159 suppliers contacted, 111 suppliers
participated in our survey, leaving a final sample of 111
matched pairs of manufacturer and supplier firms. Table 1
shows a profile of the respondents. To evaluate any system-
atic differences for nonresponses, analyses of variance
(ANOVAs) were performed to compare the mean differences
between early and late responses for all research variables in
both samples. No statistically significant differences were
found between the two groups in each sample at a 0.05
significance level. In addition, to check for any systematic
differences among the subsamples of the three industries,
ANOVAs were performed to compare mean differences. No
statistically significant differences were found among the
industries; thus, they were combined.

Measures
To measure our research variables, the existing scales were
adapted to the context of the study; all of them were multi-
item, seven-point Likert scales. The specific items for
measuring the constructs are presented in Appendix A.
Information transparency for the manufacturer refers to
the extent to which the supplier’s information required for
effective SC cooperation is visible and accessible to the
manufacturer through the IOS (Saeed et al, 2005). In an
upstream SC context, the manufacturer typically requires
the supplier’s information in the following areas: order
completion status, backorder status, production schedules,
current production capacity, and demand planning infor-
mation (Lee & Whang, 2000). We asked the purchasing
managers at the intermediate component manufacturers to
respond to the questionnaire. When the purchasing man-
agers did not have sufficient knowledge to answer a specific
question, they were encouraged to contact an appropriate
expert inside the firm. Information transparency for the

supplier refers to the extent to which the manufacturer’s
information required for effective SC cooperation is visible
and accessible to the supplier through the IOS. The supplier
typically requires the manufacturer’s information in the
following areas: inventory status, sales order status, pro-
duction schedules, current production capacity, and
demand forecast information. The suppliers’ sales man-
agers were asked to answer these questions. For questions
outside their area of expertise, they were encouraged to
contact appropriate experts inside the firm.

Following the existing literature on interorganizational
dependence (Casciaro & Piskorski, 2005; Gulati & Sytch,
2007; Ryu & Eyuboglu, 2007), joint dependence and
dependence asymmetry were derived from the buyer’s
and supplier’s responses to the interorganizational
dependence items developed by Morgan et al (2007).
Joint dependence refers to the sum total of the two
parties’ dependence on each other (Ryu & Eyuboglu,
2007). Joint dependence for a dyad was calculated by
taking the average of both the buyer’s and its supplier’s
scores. Dependence asymmetry refers to the difference
between the supplier’s dependence on the buyer and the
buyer’s dependence on the supplier (Kumar et al, 1995;
Zhou et al, 2007). For example, if a supplier is more
dependent on its buyer, the buyer has the dependence
advantage and more asymmetric power over the supplier.
To calculate the buyer’s and its supplier’s dependence
advantage scores, we used a spline specification (Kumar
et al, 1998b).2 Rather than using a single dependence

Table 1 Respondent characteristics

Variables Category Manufacturer (%) Supplier (%)

Respondent’s years of work experience 1–4 years 43.2 44.1

5–8 years 33.3 27.0

9–12 years 12.6 17.1

Over 13 years 10.8 11.7

Respondent’s position Executive level 4.5 8.1

Director/General Manager 14.4 16.2

Manager 50.5 44.1

Sub-Manager 21.6 18.0

Other position 9.0 13.5

Primary industry Automotive 34.2 34.2

Electronics 30.6 30.6

Shipbuilding 35.1 35.1

Firm’s 2009 annual sales Less than US $10 million 17.1 17.1

US $10–50 million 33.3 30.6

US $51–100 million 29.7 36.9

Over 100 million 19.8 15.3

2Regression splines are piecewise regression functions between
two variables. The basic logic of a regression spline is to allow the
slope of the regression equation to change at certain points
(known as knots, nodes, or jointpoints). Usually, one regression
will approximate the negative tendency, while the other regres-
sion will approximate the upward tendency. In this instance,
researchers can identify knots in the relationship between x and
y, and then they can perform two piecewise linear estimates
joined at the knots (Johnston, 1984).
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asymmetry variable, we differentiated between the man-
ufacturer’s and its supplier’s dependence advantage. The
spline estimation allowed us to investigate possible
variations in the effects of each party’s dependence
advantage (Gulati & Sytch, 2007). In particular, to
calculate the buyer’s dependence advantage, we sub-
tracted the buyer’s dependence on the supplier from the
supplier’s dependence on the buyer. Then, we recoded
the value to zero if it was negative. Similarly, to calculate
the supplier’s dependence advantage, we subtracted the
supplier’s dependence on the buyer from the buyer’s
dependence on the supplier. Then, we recoded the value
to zero if it was negative (Table 2).

SC performance was operationalized as consisting of
the following two dimensions, i.e., relationship quality
and relationship-specific performance. The measures for
these two dimensions were designed to reflect each
partner’s perception of how the two organizations were
performing together. In particular, relationship quality
entails a comparison of benefits against costs resulting
from the involvement in a collaboration (Kumar et al,
1992), whereas relationship-specific performance refers
to financial outcomes achieved from dyadic effort (Jap &
Anderson, 2003). To calculate joint profit performance,
responses to the relationship-specific performance

measures from the manufacturer and supplier pair were
averaged and the dyad score was obtained (Ryu &
Eyuboglu, 2007; Zhou et al, 2007).3

We included interorganizational trust, IOS integration,
and joint governance structure variables to control their
effects on information transparency in IOS and SC
performance. Interorganizational trust was measured on
the basis of three dimensions – reliability, predictability,
and fairness – using five items adopted from Poppo et al
(2008), which were originally drawn from Zaheer et al
(1998). IOS integration was measured using the following
items developed by Grover & Saeed, (2007): database
management systems, software, and file exchangeability.
A joint governance structure refers to the structures,
processes, and associated arrangements that IOS man-
agement must have in place to fully account for the use

Table 2 Procedures for data recoding

Measures Responses Calculating Recoding Operationalized constructs

Manufacturer Supplier

Dependence DPM DPS DPM - DPS Let keep the original

values, when (DPM[DPS);

be 0 if otherwise

Manufacturer’s

dependence advantage

DPM - DPB Let keep the original

values, when (DPS[DPM);

be 0 if otherwise

Supplier’s dependence

advantage

Mean (DPM, DPS) – Joint dependence

Information

transparency in IOS

ITM – – – Information transparency

for manufacturer

– ITS – – Information transparency

for supplier

ITM ITS Sum (ITM, ITS) – SC information

transparency

Relationship quality RQM – – – Manufacturer’s view of

relationship quality

– RQS – – Supplier’s view of

relationship quality

Relationship-specific

performance

RPM – – – Manufacturer’s

relationship-specific

performance

– RPS – – Supplier’s relationship-

specific performance

RPM RPS Mean (RPM, RPS) – Joint profit performance

Interorganizational trust TRM TRS Mean (TRM, TRS) – Interorganizational trust

IOS integration IIM IIS Mean (IIM, IIS) – IOS integration

Joint governance

structure

JGM JGS Mean (JGM, JGS) – Joint governance structure

3One concern may be regarding respondent knowledge of
relationship-specific performance. Since the majority of our
sample consists of small- and medium-sized companies (80.1%
of the buyer sample and 84.6% of the supplier sample had
revenues of less than $100 million in 2010) working in upstream
SCs, respondents should know what proportion of their business
is conducted with the SC partner and its profitability.
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of resources, management of systems, and services deliv-
ered. For the joint governance structure, eight items were
adopted from Luo (2008).

Analysis and results
We used partial least squares (PLS) Graph version 3.00 to
conduct statistical analyses following the general proce-
dures laid out by Gefen et al (2000). PLS is most
suitable when the assumed cause-and-effect relationships
are not sufficiently explored (Hair et al, 2011). The key
theme of this paper, examining the relationships among
dependence asymmetry, information transparency, and
SC performance, has rarely been explored in the litera-
ture. Moreover, PLS is better suited when the model has
complex relationships with many constructs and indica-
tors (Hensler et al, 2009), which is a characteristic of this
study.

Assessment of measurement model
All of the constructs in this study were modeled to be
reflective because they are indicators that are influenced
by latent variables (Gefen et al, 2000). To assess the
measurement model, a two-step approach was necessary
due to the special nature of the interorganizational
dependence construct: (1) using the raw data in each
sample and (2) using the calculated values for all
constructs from the raw data (Ryu & Eyuboglu, 2007).

First, we tested the measurement model by examining
individual item reliability, internal consistency, conver-
gent validity, and discriminant validity for the items
captured from each side of the dyad. Internal consistency
and convergent validity were evaluated by examining
item-construct-loading, composite reliability, and aver-
age variance extracted (AVE). All factor loadings in both
samples, except for the two items measuring relationship
quality, were each in an acceptable range, and the t values
were all significant at the 0.01 level (see Tables B1, B2 in
Appendix B). These two items of relationship quality
were not considered further. The results also show that
for both samples, the reliability coefficients were all
greater than 0.70 and each AVE was greater than 0.50 (see
Table B3 in Appendix B), which are the frequently cited
threshold values. Discriminant validity was evaluated by
examining (1) the extent to which each measure loaded
more highly on their intended construct than on other
constructs (see Tables B1, B2 in Appendix B) and (2) the
extent to which the square root of AVE was greater than
the interconstruct correlations (see Table B3 in Appendix
B). In summary, confirmatory factor analysis and the
results of the correlation matrix provide sufficient evi-
dence for convergent and discriminant validity.

To assess the threat of common method bias resulting
from the survey-based research design, we conducted
Harman’s one-factor test (Podsakoff et al, 2003). In this
test, the emergence of a single factor that accounts for a
large proportion of the variance in factor analysis
suggests a common method bias. No such single factor

emerged in either sample. Other evidence of common
method bias includes exceptionally high correlations
(r[0.90) among research variables (Pavlou & El Sawy,
2006). The interconstruct correlation matrix (Table B3 in
Appendix B) does not show any unusually high correla-
tions in either sample (highest correlation among prin-
cipal constructs is r = 0.66). Thus, we concluded that
common method bias is not a significant threat to our
data.4

Second, after calculating the scores for each party’s
dependence advantage, we reassessed the measurement
model. The aforementioned tests were performed to
assess the measurement model. As shown in Table 3,
the loadings were each in an acceptable range, and their
t values were all significant at the 0.01 level. All of the
measures exceeded the recommended threshold value of
0.70 for composite reliability and the suggested 0.50
threshold value for AVEs, thereby supporting adequate
convergent validity (Table 4). Furthermore, as shown in
Table 3, all items were loaded more highly on their
hypothesized constructs (all above 0.67) than they were
on the other constructs. Table 5 shows that all AVEs were
much greater than all of the cross-correlations. To address
possible concerns related to multicollinearity, the vari-
ance inflation factor (VIF) values were examined. The
resultant VIF values ranged from 1.17 to 2.18, far below
the recommended threshold of 10 (Chatterjee & Price,
1991). Taken together, these results suggest good mea-
surement properties for all indicators.

Hypothesis testing
The path coefficients and t values for the PLS structural
model were computed using 5000 resamplings with
bootstrapping (Chin et al, 2003). For SC performance,
joint profit performance has an R2 value of 0.34. Regard-
ing relationship-specific performance, our structural
model explains 37% of the variances for the manufac-
turer’s view and 35% of the variances for the supplier’s
view. With regard to relationship quality, our structural
model accounts for 10% of the variances for the sup-
plier’s view and 6% of the variances for the manufac-
turer’s view (Figure 2).

In terms of the structural paths (Table 6), the manu-
facturer’s dependence advantage showed a significantly
positive relationship with information transparency for
the manufacturer (H1a, t = 4.47, p = 0.000), whereas the
supplier’s dependence advantage showed a significantly
positive relationship with information transparency for
the supplier (H1b, t = 4.59, p = 0.000). In addition, joint
dependence had a significantly positive relationship with
the overall SC information transparency (H2, t = 2.33,
p = 0.011).

4For our main analyses, common method variance was not a
concern because the data were collected from two different
sources: (1) intermediate component manufacturers and (2) their
immediate suppliers.
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For the relationship between information transparency
and SC performance, information transparency for the
manufacturer had a significantly positive influence on
the manufacturer’s relationship-specific performance
(H4a, t = 3.34, p = 0.001) as expected, whereas the
manufacturer’s view of relationship quality was not
significantly related to information transparency for the
manufacturer (H3a, t = 0.19, p = 0.423). Information
transparency for the supplier had significantly positive
effects on both dimensions of SC performance, i.e., the
supplier’s view of relationship quality (H3b, t = 2.43,
p = 0.008) and the supplier’s relationship-specific perfor-
mance (H4b, t = 11.35, p = 0.000). In addition, the
overall SC information transparency showed a signifi-
cantly positive relationship with joint profit performance
(H5, t = 2.63, p = 0.005).

With regard to the effects of control variables, Table 6
shows only the significant control paths at p\0.05. The
results show that interorganizational trust had a signif-
icantly positive effect on information transparency for
the supplier (t = 4.34, p = 0.000) and the manufacturer’s
view of relationship quality (t = 2.00, p = 0.024). IOS
integration had a significantly positive effect on overall
SC information transparency (t = 5.69, p = 0.000). Joint
governance structure had significantly positive effects on
information transparency for the supplier’s relationship-
specific performance (t = 2.05, p = 0.021), the manufac-
turer’s relationship-specific performance (t = 6.30,
p = 0.000), and joint profit performance (t = 4.98,
p = 0.000).

Supplementary analysis
Our analysis has so far focused on the positive effects of
dependence advantage on the focal firm’s information
transparency and the firm’s view of the two dimensions
of SC performance. However, when AIT is present in an
IOS, it can contribute to the disadvantage of both SC
participants. The relative withholding of information by
a powerful party may reduce the overall effectiveness of
an SC. For example, the ‘‘bullwhip’’ effect is a core
problem in SC management because it distorts the
demand information transmitted upstream in the SC
(e.g., Lee et al, 1997). This supposedly happens when a
supplier’s demand forecast is based on the order history
of its immediate downstream partner (manufacturer)
without any knowledge of the sales information with
respect to the ultimate customers (Kim et al, 2012). A
remedy for coping with the bullwhip effect is to share the
ultimate sales information with the upstream SC partners
through IOS. When the relevant information does not
flow to the upstream partners because of AIT in an IOS,
the SC performance may suffer from inefficiencies such
as higher overall SC inventories.

In order to check the potentially negative impact of AIT
in an IOS, we conducted a two-step analysis to examine
the following issues: (1) whether dependence asymmetry
leads to AIT in an IOS and (2) whether AIT in an IOS
decreases SC performance. First, to examine the
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relationship between dependence asymmetry and AIT in
an IOS, the latter was calculated by subtracting the
partner’s information transparency from that of the focal
firm, following the methodology in the existing literature
(Ryu & Eyuboglu, 2007; Zhou et al, 2007). For example,
for the buyer-advantage (supplier-advantage) AIT in an
IOS, we subtracted the supplier’s (buyer’s) information
transparency from that of the buyer (supplier). Then, the
buyer-advantage (supplier-advantage) AIT in an IOS was
regressed on the buyer’s (supplier’s) dependence
advantage.

The results show that the buyer’s dependence advan-
tage significantly influenced the buyer-advantage AIT
(b = 0.398, t = 4.531, p = 0.000) and the supplier’s
dependence advantage also significantly influenced the
supplier-advantage AIT (b = 0.413, t = 4.740, p = 0.000).
These results imply that AIT in an IOS is prevalent when

there is dependence asymmetry between SC partners, i.e.,
a powerful firm in a dyad attempts to benefit from
information sharing from its partner without sharing its
own information.

Second, to examine the relationship between AIT in an
IOS and joint profit performance, we conducted a
subgroup analysis by splitting the sample at the median
values of the supplier’s and buyer’s information trans-
parency, which resulted in four different types of buyer–
supplier pairs (Table 7). In this analysis, we focused on
cells 2 and 3, where AIT is present in an IOS. For cells 1
and 4, where information transparency is relatively
balanced at high and low levels (no AIT), respectively,
the SC performance impact of the overall SC information
transparency was tested in H5. We found that high (low)
overall SC transparency is associated with high (low)
joint profit performance. Then, for the sample subjects in

Table 4 Results of construct measurement and validity assessment

Constructs Number of items Mean (SD) Average variance extracted Composite reliability

Manufacturer’s dependence advantage 3 0.87 (0.93) 0.65 0.85

Supplier’s dependence advantage 3 0.74 (1.02) 0.74 0.90

Joint dependence 3 4.25 (1.05) 0.82 0.93

Information transparency for manufacturer 5 3.61 (1.63) 0.79 0.95

Information transparency for supplier 5 3.70 (1.72) 0.79 0.95

SC information transparency 5 7.31 (2.43) 0.81 0.96

Manufacturer’s view of relationship quality 2 4.36 (0.98) 0.79 0.88

Supplier’s view of relationship quality 2 4.63 (1.08) 0.77 0.87

Manufacturer’s relationship-specific performance 3 4.65 (1.16) 0.88 0.96

Supplier’s relationship-specific performance 3 4.19 (1.31) 0.84 0.94

Joint profit performance 3 4.42 (0.81) 0.85 0.94

Interorganizational trust 5 5.03 (0.82) 0.80 0.95

IOS integration 3 3.49 (1.14) 0.87 0.95

Joint governance structure 8 3.61 (0.78) 0.63 0.93

Table 5 Correlation matrix and average variance extracted

MDA SDA JDE ITM ITS SIT RQM RQS RPM RPS JPP ITR IOS JGS

MDA 0.81a

SDA -0.54 0.86

JDE -0.11 0.00 0.91

ITM 0.38 -0.28 -0.41 0.89

ITS -0.32 0.44 0.47 -0.52 0.89

SIT 0.03 -0.11 0.33 0.04 0.13 0.90

RQM -0.09 0.06 -0.03 -0.08 0.06 0.00 0.89

RQS -0.09 0.08 0.13 -0.19 0.27 0.16 0.07 0.88

RPM 0.20 0.03 -0.02 0.23 -0.15 0.32 -0.05 0.09 0.94

RPS -0.38 0.40 0.51 -0.69 0.66 0.15 0.03 0.29 -0.15 0.92

JPP -0.17 0.34 0.40 -0.39 0.43 0.36 -0.01 0.30 0.60 0.70 0.92

ITR -0.22 0.17 0.42 -0.45 0.37 0.29 0.11 0.16 0.12 0.45 0.45 0.89

IOS -0.11 0.04 0.40 -0.20 0.33 0.38 0.04 0.17 0.22 0.29 0.40 0.24 0.93

JGS -0.03 0.17 0.31 -0.05 0.31 0.48 -0.15 0.09 0.36 0.31 0.51 0.30 0.24 0.79

MDA manufacturer’s dependence advantage, SDA supplier’s dependence advantage, JDE joint dependence, ITM information transparency for manu-

facturer, ITS information transparency for supplier, SIT SC information transparency, RQM manufacturer’s view of relationship quality, RQS supplier’s

view of relationship quality, RPM manufacturer’s relationship-specific performance, RPS supplier’s relationship-specific performance, JPP joint profit

performance, ITR interorganizational trust, IOS IOS integration, JGS joint governance structure.
aFigures along diagonal in bold are values of the squared root of the AVE.
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cells 2 and 3, joint profit performance was regressed on
the AIT in an IOS. The results show that AIT in an IOS
significantly decreases joint profit performance

(b = -0.590, t = -5.062, p = 0.000), i.e., the greater the
difference in information transparency in an IOS, the
lower the level of joint profit performance.

Figure 2 Results of partial least squares.

Table 6 Results of PLS analysis

Hypothesis Path

coefficient

t value p value Outcome

Direct effects

H1a Manufacturer’s dependence advantage ? information transparency for manufacturer 0.38 4.47*** 0.000 Supported

H1b Supplier’s dependence advantage ? information transparency for supplier 0.44 4.59*** 0.000 Supported

H2 Joint dependence ? sc information transparency 0.21 2.33* 0.011 Supported

H3a Information transparency for manufacturer ? manufacturer’s view of relationship

quality

-0.02 0.19 0.423 Rejected

H3b Information transparency for supplier ? supplier’s view of relationship quality 0.24 2.43** 0.008 Supported

H4a Information transparency for manufacturer ? manufacturer’s relationship-specific

performance

0.29 3.34*** 0.001 Supported

H4b Information transparency for supplier ? supplier’s relationship-specific performance 0.63 11.35*** 0.000 Supported

H5 SC information transparency ? joint profit performance 0.24 2.63** 0.005 Supported

Paths Path coefficient t value p value Outcome

From To

Control Paths

Interorganizational Trust Information Transparency for Supplier 0.32 4.34*** 0.000 Significant

Manufacturer’s View of Relationship Quality 0.18 2.00* 0.024 Significant

IOS Integration SC Information Transparency 0.47 5.69*** 0.000 Significant

Joint Governance Structure Information Transparency for Supplier 0.16 2.05* 0.021 Significant

Manufacturer’s Relationship-Specific Performance 0.53 6.30*** 0.000 Significant

Joint Profit Performance 0.53 4.98*** 0.000 Significant

Note 1: df = 110, * p\0.05, ** p\0.01, *** p\0.001 in one-tailed tests.

Note 2: Only significant control paths are shown.
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Discussion and conclusions

Theoretical implications and contributions
This study has attempted to make important contribu-
tions to the existing literature on information sharing in
SC relationships. The first aim of this paper was to
investigate the impact of dependence asymmetry on
information transparency in an IOS. Results show that
dependence advantage is a significant predictor of infor-
mation transparency in an IOS. More importantly, this
study challenges the untested assumption that an IOS
facilitates active information sharing. With regard to
information-sharing behavior of SC participants, Gulati
& Sytch (2007) assert that they behave differently
depending on the level of joint dependence. To predicate
this argument, a split-sample test around the mean value
of joint dependence was performed to compare the
impact of dependence asymmetry on information trans-
parency in an IOS between these two groups. The results
show that in the high joint-dependence group (N = 48),
neither of the dependence asymmetry variables (buyer
dependence advantage or supplier dependence advan-
tage) was a significant predictor of AIT in the IOS.
However, in the low joint-dependence group (N = 63),
both the buyer dependence advantage (t = 3.04,
p = 0.002) and the supplier dependence advantage
(t = -2.73, p = 0.004) were significant. The results sug-
gest that under a high level of joint dependence, the logic
of embeddedness, rather than the logic of power, under-
lies the information-sharing behavior of SC partners. In
other words, a high level of joint dependence may bring
unique advantages to dyadic relationships in the form of
symmetrical information transparency (Rusbult et al,
1991). However, under a low level of joint dependence,
the logic of power significantly influences SC relation-
ships, thus increasing AIT for the party with relative
power. This result supports our argument that necessary
information does not flow through an IOS because in
some situations, SC participants are unwilling to make
their internal information visible and accessible to their
SC partners. Thus, the argument in the existing literature
that an IOS decreases information asymmetry naturally
between SC partners must be modified by incorporating
dyadic perspectives.

The second aim of this paper was to investigate the
impact of interorganizational information transparency
in an IOS on SC performance from both partners’
perspectives. This research has extended the analysis of
interorganizational information sharing from a firm
perspective to a dyadic perspective to find meaningful
results. Considering that AIT in an IOS is prevalent in SC
relationships, SC performance can be suboptimal owing
to the lack of bidirectional information flows (Ryu &
Eyuboglu, 2007). An IOS decreases information asymme-
try for both partners when symmetric information
transparency is ensured. Indeed, bidirectional informa-
tion sharing is a key component in advanced SC
management programs, such as collaborative planning,
forecasting, and replenishment, which allows continuous
updating of inventory and upcoming requirements
among SC participants. When this requirement for
bidirectional information flow is satisfied, the SC-wide
performance can be increased (Lee & Whang, 2000). In
support of this argument, our results show that overall SC
information transparency is positively associated with
joint profit performance and that information trans-
parency for each SC partner is positively associated with
its view of the relationship-specific performance. How-
ever, it turns out that AIT in an IOS significantly
decreases joint profit performance.

Contrary to our expectations, the results for relation-
ship quality did not fully support our hypotheses.
Information transparency for the supplier significantly
increases the supplier’s view of the relationship quality
(t = 2.43, p = 0.008), whereas information transparency
for the manufacturer does not increase the manufac-
turer’s view of the relationship quality (t = 0.19,
p = 0.423). A plausible explanation for this nonsignifi-
cant result can be provided with reference to the power
imbalance between the manufacturer and its supplier in
heavy manufacturing industries, in which the upstream
SC is structured in multiple tiers around an OEM. In this
structure, the manufacturer enjoys more power because it
is typically larger and controls more critical resources
(e.g., market information, order allocation, and collabo-
rative relationship with OEMs) than the supplier. Such an
environment puts the manufacturer in a better position
to exploit the resource endowments of the supplier (Hitt
et al, 2002). Thus, the manufacturer can use its superior

Table 7 Results of subgroup analysis

Supplier’s information transparency

Low (B3.4) High ([3.4)

Buyer’s information transparency High ([4.0) Cell 2 Cell 1

23a 33

Low (C4.0) Cell 4 Cell 3

28 27

aNumbers represent the number of pairs in that category.
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bargaining power to direct the supplier as it wishes (e.g.,
ensuring information transparency), and a close working
relationship with the supplier may not matter.

Practical implications
This study offers some implications for practitioners. First,
the results show that SC partners exhibit different infor-
mation-sharing behaviors depending on the level of joint
dependence. Furthermore, information transparency via
an IOS positively influences SC performance. One tactic
that SC partners can use to maximize the effects of
information transparency in an IOS on SC performance
would be to increase the level of joint dependence. As
interdependence between a manufacturer and its supplier
increases, SC partners are more likely to be committed
and are less likely to behave opportunistically (Gulati &
Sytch, 2007; Kumar et al, 1995). High levels of interde-
pendence also signify that each party requires a lot of
information from the other party to fulfill its own tasks in
order to avoid any disruptions in upstream and down-
stream activities. By forming reciprocal, interdependent
relationships, SC participants would benefit from bidirec-
tional information sharing.

Second, an IOS should be used as a channel for bidirec-
tional information exchange to achieve optimal SC per-
formance. However, considering the focal firm’s legitimate
concerns regarding the partner’s opportunism, there
should be appropriate mechanisms that protect the focal
firm’s interests from the misuse of its private information
by the partner. Opportunistic behavior by either party may
jeopardize a difficult-to-replace relationship, which often
outweighs possible short-term gains from opportunism
(Kim et al, 2012). Our results show that a joint governance
structure, interorganizational trust, and IOS integration are
important promoting factors for bidirectional information
transparency. When both partners have appropriate visi-
bility and accessibility to each other’s information required
for SC cooperation, a partner’s opportunism can be
restrained. Thus, SC partners should use these formal and
informal safeguards effectively.

Limitations and future research
Here, we discuss the limitations of our study. The first
limitation of this research is related to the characteristics
of our sample, which was a convenience sample. To
accomplish successful data collection from a sufficient
number of companies to test our research model, we
selected companies (manufacturers) from a major data-
base of South Korean companies on the basis of the
likelihood of cooperation. Furthermore, manufacturers
were asked to select a supplier of an important part
depending on the importance of the relationship. This
process might lead to a potential bias with regard to
supplier selection because the same part can be supplied
by multiple suppliers. Although this is not a random
sample, gathering first-hand data from 270 companies
required significant effort. Nevertheless, the results of
this study should be interpreted with some caution.

The second limitation is related to the scale of
measurement of relationship quality. With regard to the
buyer sample, the empirical results show that two non-
reversed items had very low loadings on its construct and
that the loadings of reversed indicators exceeded the
recommended threshold value of 0.70. However, with
regard to the supplier sample, all measurement items
were loaded on its own construct. Because this study
adopted interfirm dyads as the unit of analysis, we
dropped two non-reversed items of relationship quality
from both samples. Thus, future studies should engage in
further construct development and validation of the
scale.

As an extension of this research, future research could
investigate strategies to deal with AIT in an IOS. The
existing literature has identified signals and incentives to
be used as strategies to cope with the agency problems of
information asymmetry. Generally, signals that reveal
parties’ private information may resolve adverse selection
problems (Mishra et al, 1998). Moral hazard problems can
be managed by incentives that align the agent’s interests
with those of the principal. However, these strategies are
proposed for principals who are in disadvantaged posi-
tions. This paper asserts that an IOS can change the
nature of information asymmetry from a supplier-advan-
tage information structure to a manufacturer-advantage
information structure. In that case, it is the supplier,
rather than the manufacturer, who is in a disadvantaged
position and must take action because of the IOS.
Strategies for a dependent supplier to cope with infor-
mation asymmetry problems may differ from those for a
powerful principal. For example, SC participants may
devise SC performance evaluation systems that tie the
principal’s interests to those of the agent. With the goal
of relieving car dealers of the burden of managing service
parts inventories, Saturn (a subsidiary of General Motors)
holds its managers jointly accountable for the quality of
service that the vehicle owners experience (Narayanan &
Raman, 2004). In the future, it would be beneficial to
examine SC partners’ strategies for dealing with infor-
mation asymmetry problems associated with an infor-
mation structure with the manufacturer in a position of
advantage.

Another area of investigation would be to expand the
scope of the information shared between SC partners.
Our measurement of information transparency via an
IOS focuses mainly on the transparency of internal
information that is directly related to daily operations
(e.g., inventory status and available production capacity),
and which resides within a traditional IOS. However, SC
partners exchange information/knowledge for various
purposes beyond that included in the daily operations we
considered. Future research could be devoted to price
transparency which may not reside in traditional IOS
(Soh et al, 2006; De Corbière & Rowe, 2013). Currently,
with the growth of the ‘‘Internet of Things,’’ SC partners
can use different types of information, including unstruc-
tured information (e.g., image, voice, natural language
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sentences, etc.) and continuous flows of contextual
information from an external environment (e.g.,
weather, traffic, social media, etc.). These new types of
information can be strategic in nature; thus, SC partners
may approach the sharing of information from different
perspectives depending on their own positions in the SC.
Future research could examine how each firm negotiates
with its partner regarding the sharing of new contextual
information, which has certain impacts on SC
performance.

Finally, SC partners can be considered to be a type of
meta-organization, a concept proposed by Gulati et al
(2012), which refers to ‘‘networks of firms not bound by
authority based on employment relationships but char-
acterized by a system-level goal’’ (p. 573). Using the two
dimensions of membership boundaries and stratification,
they proposed a taxonomy comprising four types of
meta-organizations, including a closed community, an
open community, an extended enterprise, and a man-
aged ecosystem. Upstream SC partners in heavy manu-
facturing industries, i.e., the research sample for this

study, can be considered to be an extended enterprise in
which, to enhance its own capacities, a firm contracts
with upstream partners that possess complementary
assets (Aron & Singh, 2005). As a meta-organization
operates in turbulent environments, the lead firm in a
managed ecosystem may change the nature of linkages
among member firms that shapes information sharing
and interorganizational learning. For example, Toyota,
which is famous for encouraging its suppliers to
exchange subassemblies and production plans, also
stimulates its SC partners to share their knowledge of
process improvements and system optimization (Dyer &
Nobeoka, 2000). Thereby, under the lead firm’s influence,
information-sharing patterns and the distribution of
power among member firms may change. Future research
could investigate how changes in the choice of mecha-
nisms for integrating member efforts in a meta-organiza-
tion influence information asymmetry in upstream SC
partners.
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DE CORBIÈRE F and ROWE F (2013) From ideal data synchronization to
hybrid forms of interconnections: architectures, processes, and data.
Journal of the Association for Information Systems 14(10), 550–584.

DEDRICK J and KRAEMER KL (2010) Impacts of internal and interorganiza-
tional information systems on the outsourcing of manufacturing.
Journal of Strategic Information Systems 19(2), 78–95.

DYER JH and NOBEOKA K (2000) Creating and managing a high-
performance knowledge-sharing network: the Toyota case. Strategic
Management Journal 21(3), 345–367.

DYER JH and SINGH H (1998) The relational view: cooperative strategy and
sources of interorganizational competitive advantage. Academy of
Management Review 23(4), 660–679.

EISENHARDT KM (1989) Agency theory: an assessment and review. The
Academy of Management Review 14(1), 57–74.

EMERSON RM (1962) Power-dependence relations. American Sociological
Review 27(1), 31–41.

GEFEN D, STRAUB DW and BOUDREAU M-C (2000) Structural equation
modeling and regression: guidelines for research practice. Communi-
cations of the AIS 4(7), 1–79.

GIDDENS A (1979) Central Problems in Social Theory: Action, Structure, and
Contradiction in Social Analysis. University of California Press, Berkeley.

GROVER V and SAEED KA (2007) The impact of product, market, and
relationship characteristics on interorganizational system integration
in manufacturer–supplier dyads. Journal of Management Information
Systems 23(4), 185–216.

GULATI R and SYTCH M (2007) Dependence asymmetry and joint
dependence in interorganizational relationships: effects of embed-
dedness on a manufacturer’s performance in procurement relation-
ships. Administrative Science Quarterly 52(1), 32–69.

GULATI R., PURANAM P and TUSHMAN M (2012) Meta-organization design:
rethinking design in interorganizational and community contexts.
Strategic Management Journal, 33(6), 571–586.

HAIR JF, RINGLE CM and SARSTEDT M (2011) PLS-SEM: indeed a silver bullet.
Journal of Marketing Theory and Practice 19(2), 139–151.

HENSELER J, RINGLE CM and SINKOVICS RR (2009) The use of partial least
squares path modeling in international marketing. Advances in
International Marketing 20, 277–320.

HITT LM, WU DJ and ZHOU X (2002) Investment in enterprise resource
planning: business impact and productivity measures. Journal of
Management Information Systems 19(1), 71–98.

HONG IB (2002) A new framework for interorganizational systems based
on the linkage of participants’ roles. Information & Management 39(4),
261–270.

JAP SD (1999) Pie-expansion efforts: collaboration processes in buyer–
supplier relationships. Journal of Marketing Research 36(4), 461–475.

JAP SD and ANDERSON E (2003) Safeguarding interorganizational perfor-
mance and continuity under ex post opportunism. Management
Science 49(12), 1684–1701.

JOHNSTON J (1984) Econometric Methods. McGraw-Hill, New York.
KANG S, MOON T and CHUNG Y (2010) An empirical study on the determinants

of supply chain management systems success from vendor’s perspective.
Asia Pacific Journal of Information Systems 20(3), 139–166.

KIM KK, RYOO SY and JUNG MD (2011) Inter-organizational information
systems visibility in buyer–supplier relationships: the case of telecom-
munication equipment component manufacturing industry. Omega
39(6), 667–676.

KIM KK, UMANATH N, KIM J, AHRENS F and KIM B (2012) Knowledge
complementarity and knowledge exchange in supply channel relation-
ships. International Journal of Information Management 32(1), 35–49.

KLEIN R and RAI A (2009) Interfirm strategic information flows in logistics
supply chain relationships. MIS Quarterly 33(4), 735–762.

KLEIN R, RAI A and STRAUB D (2007) Competitive and cooperative
positioning in supply chain logistics relationships. Decision Sciences
38(4), 611–646.

KUMAR K and VAN DISSEL HG (1996) Sustainable collaboration: managing
conflict and cooperation in interorganizational systems. MIS Quarterly
20(3), 279–300.

KUMAR K, VAN DISSEL H and BIELLI P (1998a) The merchant of prato-revisited:
toward a third rationality of information systems. MIS Quarterly 22(2),
199–226.

KUMAR N, STERN L and ACHROL R S (1992) Assessing reseller performance
from the perspective of the supplier. Journal of Marketing Research
29(May), 238–253

KUMAR N, SCHEER LK and STEENKAMP J-BEM (1995) The effects of perceived
interdependence on dealer attitudes Journal of Marketing Research
32(3), 348–356.

KUMAR N, SCHEER LK and STEENKAMP J-BEM (1998b) Interdependence,
punitive capability, and the reciprocation of punitive actions in
channel relationships. Journal of Marketing Research 35(2), 225–235.

LAGES C, LAGES CR and LAGES LF (2005) The relqual scale: a measure of
relationship quality in export market ventures. Journal of Business
Research 58(8), 1040–1048.

LAMMING RC, CALDWELL ND and HARRISON D (2004) Developing the concept
of transparency for use in supply relationships. British Journal of
Management 15(4), 291–302.

LAWLER EJ and BACHARACH SB (1987) Comparison of dependence and
punitive forms of power. Social Forces 66(2), 446–462.

LEE H, KIM MS and KIM KK (2014) Interorganizational information systems
visibility and supply chain performance. International Journal of
Information Management 34(2), 285–295.

LEE HL, PADMANABHAN V and WHANG SJ (1997) Information distortion in a
supply chain: The bullwhip effect. Management Science 43(4),
546–558.

LEE HL and WHANG S (2000) Information sharing in a supply chain.
International Journal of Technology Management 20(3/4), 373–387.

LIN LH, GENG XJ and WHINSTON AB (2005) A sender–receiver framework for
knowledge transfer. MIS Quarterly 29(2), 197–219.

LIU H, KE W, WEI KK and HUA Z (2013) The impact of IT capabilities on firm
performance: the mediating roles of absorptive capacity and supply
chain agility. Decision Support Systems 54(3), 1452–1462.

LUO Y (2008) Structuring interorganizational cooperation: the role of
economic integration in strategic alliances. Strategic Management
Journal 29(6), 617–637.

LUSCH RF and BROWN JR (1996) Interdependency, contracting, and
relational behavior in marketing channels. Journal of Marketing
60(4), 19–38.

MALONI M and BENTON WC (2000) Power influences in the supply chain.
Journal of Business Logistics 21(1), 49–73.

MENTZER JT, FOGGIN JH and GOLICIC SL (2000) Collaboration: the enablers,
impediments, and benefits. Supply Chain Management Review 4(4),
52–57.

MISHRA DP, HEIDE JB and CORT SG (1998) Information asymmetry and
levels of agency relationships. Journal of Marketing Research 35(3),
277–295.

MORGAN NA, KALEKA A and GOONER RA (2007) Focal supplier opportunism
in supermarket retailer category management. Journal of Operations
Management 25(2), 512–527.

MORGAN RM and HUNT SD (1994) The commitment-trust theory of
relationship marketing. Journal of Marketing 58(3), 20–38.

NARAYANAN VG and RAMAN A (2004) Aligning incentives in supply chains.
Harvard Business Review 82(11), 94–102.

ORLIKOWSKI WJ and BAROUDI JJ (1991) Studying information technology in
organizations: research approaches and assumptions. Information
Systems Research 2(1), 1–28.

PARK SH and UNGSON GR (2001) Interfirm rivalry and managerial
complexity: a conceptual framework of alliance failure. Organization
Science 12(1), 37–53.

PAVLOU PA and EL SAWY OA (2006) From it leveraging competence to
competitive advantage in turbulent environments: the case of new
product development. Information Systems Research 17(3), 198–227.

PAVLOU PA, HUIGANG L and YAJIONG X (2007) Understanding and mitigating
uncertainty in online exchange relationships: a principal–agent
perspective. MIS Quarterly 31(1), 105–136.

PFEFFER J (1972) Merger as a response to organizational interdependence.
Administrative Science Quarterly 17(3), 382–394.

PFEFFER J and SALANCIK GR (1978) The External Control of Organizations: A
Resource Dependence Perspective. Harper & Row, New York.

PODSAKOFF PM, MACKENZIE SB, LEE J-Y and PODSAKOFF NP (2003) Common
method biases in behavioral research: a critical review of the literature

Interorganizational dependence, information transparency Bangho Cho et al 201

European Journal of Information Systems



www.manaraa.com

and recommended remedies. Journal of Applied Psychology 88(5),
879–903.

POPPO L, ZHOU KZ and RYU S (2008) Alternative origins to interorganiza-
tional trust: an interdependence perspective on the shadow of the past
and the shadow of the future. Organization Science 19(1), 39–55.

RAI A, PAVLOU PA, IM G and DU S (2012) Interfirm IT capability profiles and
communications for cocreating relational value: evidence from the
logistics industry. MIS Quarterly 36(1), 233–262.

REINHOLT M and PEDERSEN T (2011) Why a central network position
isn’t enough: the role of motivation and ability for knowledge sharing
in employee networks. Academy of Management Journal 54(6),
1277–1297.

RUSBULT CE, VERETTE J, WHITNEY GA and SLOVIK LF (1991) Accommodation
processes in close relationships: theory and preliminary empirical
evidence. Journal of Personality and Social Psychology 60(1), 53–78.

RYOO S and KIM KK (2009) Potential knowledge complementarities and
knowledge exchange in supply channel partners. Asia Pacific Journal of
Information Systems 19(1), 83–111.

RYU S and EYUBOGLU N (2007) The environment and its impact on satisfaction
with supplier performance: an investigation of the mediating effects of
control mechanisms from the perspective of the manufacturer in the
U.S.A. Industrial Marketing Management 36(4), 458–469.

RYU S, PARK JE and MIN S (2007) Factors of determining long-term
orientation in interfirm relationships. Journal of Business Research
60(12), 1225–1233.

SAEED KA, MALHOTRA MK and GROVER V (2005) Examining the impact of
interorganizational systems on process efficiency and sourcing lever-
age in buyer–supplier dyads. Decision Sciences 36(3), 365–396.

SIMATUPANG T, WRIGHT A and SRIDHARAN R (2004) Applying the theory of
constraints to supply chain collaboration. Supply Chain Management:
An International Journal 9(1), 57–70.

SOH C, MARKUS ML and GOH KH (2006) Electronic marketplaces and price
transparency: strategy, information, and success. MIS Quarterly 30(3),
705–723.

WANG ET, TAI JCF and GROVER V (2013) Examining the relational benefits of
improved interfirm information processing capability in buyer–sup-
plier dyads. MIS Quarterly 37(1), 149–173.

WEBSTER J (1995) Networks of collaboration or conflict? Electronic data
interchange and power in the supply chain. Journal of Strategic
Information Systems 4(1), 31–42.

WEI H-L and WANG ETG (2010) The strategic value of supply chain
visibility: increasing the ability to reconfigure. European Journal of
Information Systems 19(2), 238–249.

WEILL P and VITALE M (2002) What it infrastructure capabilities are needed
to implement e-business models? MIS Quarterly Executive 1(1), 17–34.

WILLIAMSON OE (1975) Markets and Hierarchies: Analysis and Antitrust
Implications. Free Press, New York.

WILLIAMSON OE (1985) The Economic Institutions of Capitalism: Firms
Markets, Relational Contracting. Free Press, New York.

WONG CY, BOON-ITT S and WONG CWY (2011) The contingency effects of
environmental uncertainty on the relationship between supply chain
integration and operational performance. Journal of Operations Man-
agement 29(6), 604–615.

YOUN SH, YANG MG, KIM JH and HONG P (2014) Supply chain information
capabilities and performance outcomes: An empirical study of Korean
steel suppliers. International Journal of Information Management 34(3),
369–380.

ZAHEER A and VENKATRAMAN N (1995) Relational governance as an
interorganizational strategy – an empirical test of the role of trust
in economic exchange. Strategic Management Journal 16(5),
373–392.

ZAHEER A, MCEVILY B and PERRONE V (1998) Does trust matter? Exploring the
effects of interorganizational and interpersonal trust on performance.
Organization Science 9(2), 141–159.

ZHANG C, XUE L and DHALIWAL J (2016) Alignments between the depth
and breadth of inter-organizational systems deployment and their
impact on firm performance. Information & Management 53(1),
79–90.

ZHOU N, ZHUANG G and YIP LS-C (2007) Perceptual difference of
dependence and its impact on conflict in marketing channels in
China: an empirical study with two-sided data. Industrial Marketing
Management 36(3), 309–321.

ZHU K (2004) Information transparency of business-to-business electronic
markets: a game-theoretic analysis. Management Science 50(5),
670–685.

Appendix A

Constructs and measures [seven-point (1–7) Likert
scales]
* Item dropped due to poor loadings in a confirmatory
factor analysis with PLS-SEM.

(R) Reverse coded item.

Dependence (Morgan et al, 2007)
The extent to which you agree or disagree with the
following statements as it applies to your firm for this
category:

1. This partner firm would be very difficult to replace.
2. We are dependent on this partner firm.
3. Losing this partner firm would be costly for us.

Information transparency in IOS (Saeed et al, 2005)

• Supplier’s information transparency for the manufac-
turer: the extent to which the supplier’s internal
information in the following areas is visible and
accessible to the manufacturer through the IOS:

1. Order completion status
2. Backorder status
3. Production schedules
4. Current production capacity
5. Demand planning information

• Manufacturer’s information transparency for the sup-
plier: the extent to which the manufacturer’s internal
information in the following areas is visible and
accessible to the supplier through the IOS:

1. Inventory status
2. Sales order status
3. Production schedules
4. Current production capacity
5. Demand forecast information

Relationship quality (Kumar et al, 1992)

1. Our association with this partner has been a successful
one. *

2. The partner leaves a lot to be desired from an overall
performance standpoint. (R)

3. If we had to give the partner a performance appraisal,
it would be outstanding. *

4. Overall, the results of our relationship with the partner
have fallen short of expectations. (R)
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Relationship-specific performance (Jap and Anderson
2003)
The degree to which financial outcomes result from the
interdependence of effort and investments that reside
within the dyad:

1. A high level of joint profits between them
2. A considerable amount of profits together
3. An increase in the joint profits shared between them

Interorganizational trust (Poppo et al, 2008)

1. The relationship with this partner firm can be charac-
terized as mutually trusting.

2. This partner firm keeps the promises it makes to your
company.

3. Your firm is sure that what this partner firm says is
true.

4. This partner firm fulfills its commitments exactly as
specified.

5. When making important decisions, this partner firm is
concerned about your company’s welfare.

IOS integration (Grover & Saeed, 2007)
The extent to which the systems shared by two or more
firms are integrated to facilitate access to information
residing in either firm in the following three dimensions:

1. Databases
2. Applications
3. File formats

Joint governance structure (Luo, 2008)

1. Both parties always work together on establishing and
implementing new policies, rules, and procedures that
govern alliance operations.

2. Both parties always work together formulating and
executing budget control and investment control.

3. Both parties always work together building and exer-
cising various information control systems (in
accounting, sales, production, inventory, etc.).

4. Both parties are always dedicated to establishing a new
corporate culture suitable for alliance growth, relin-
quishing its own corporate culture if necessary.

5. Both parties always work together setting forth
alliance goals and objectives and annual plans, and
monitoring and appraising middle level manager
performance using some of these measures.

6. Whenever the alliance contract needs alternation or
renewal, both parties always work together on all
related terms and clauses and jointly monitor contract
enforcement thereafter.

7. Contract terms on interparty cooperation, sharing,
and exchange are clearly defined and well executed by
both parties.

8. Contract terms on directing, monitoring, and govern-
ing the alliance’s major activities are clearly defined
and well executed by both parties.

Appendix B
Results of measurement models for the manufacturer and
supplier samples.

Table B1 Confirmatory factor analysis results for the manufacturer sample

DPM ITM RQM RPM TRM IIM JGM

DPM1 0.80 0.06 -0.13 -0.06 0.03 0.05 0.08

DPM2 0.88 0.17 -0.08 0.04 0.04 0.13 0.07

DPM3 0.92 0.19 0.02 0.10 0.16 0.07 0.15

ITM1 0.22 0.91 0.02 0.38 0.12 0.51 0.45

ITM2 0.22 0.89 0.04 0.35 0.05 0.58 0.47

ITM3 0.14 0.93 -0.07 0.36 0.10 0.56 0.40

ITM4 0.18 0.93 -0.01 0.30 0.15 0.58 0.41

ITM5 0.07 0.88 0.01 0.38 0.18 0.58 0.37

RQM1 -0.06 -0.11 0.67 -0.17 0.02 0.03 -0.07

RQM2 -0.04 0.02 0.99 0.11 0.22 0.11 0.15

RPM1 0.05 0.33 0.10 0.93 0.28 0.28 0.47

RPM2 0.07 0.34 0.07 0.95 0.34 0.26 0.53

RPM3 0.05 0.42 0.04 0.93 0.25 0.26 0.61

TRM1 0.14 0.05 0.21 0.28 0.78 0.13 0.15

TRM2 0.06 0.12 0.17 0.30 0.90 0.10 0.25

TRM3 0.04 0.10 0.17 0.22 0.85 0.11 0.16

TRM4 0.11 0.18 0.14 0.28 0.87 0.13 0.19

TRM5 0.07 0.07 0.14 0.15 0.67 0.04 0.08

IIM1 0.08 0.57 0.15 0.24 0.14 0.93 0.24

IIM2 0.08 0.53 0.07 0.26 0.11 0.92 0.28

IIM3 0.12 0.60 0.04 0.28 0.11 0.90 0.27

JGM1 0.16 0.39 0.07 0.39 0.19 0.13 0.81
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Table B1 (Continued)

DPM ITM RQM RPM TRM IIM JGM

JGM2 0.16 0.33 -0.11 0.36 0.10 0.14 0.76

JGM3 0.05 0.44 -0.02 0.41 0.05 0.26 0.82

JGM4 0.08 0.30 0.06 0.37 0.02 0.10 0.77

JGM5 0.07 0.46 0.10 0.42 0.12 0.33 0.85

JGM6 0.15 0.35 0.24 0.55 0.24 0.35 0.84

JGM7 0.08 0.41 0.12 0.55 0.24 0.28 0.84

JGM8 0.05 0.35 0.17 0.57 0.32 0.18 0.80

DPM dependence on the supplier, ITM information transparency for the manufacturer, RQM relationship quality, RPM relationship-specific performance,

TRM interorganizational trust, IIM IOS integration, JGM joint governance structure.

Table B2 Confirmatory factor analysis results for the supplier sample

DPS ITS RQS RPS TRS IIS JGS

DPS1 0.88 0.55 0.21 0.64 0.44 0.35 0.47

DPS2 0.90 0.47 0.05 0.56 0.38 0.28 0.48

DPS3 0.91 0.55 0.17 0.58 0.48 0.38 0.48

ITS1 0.52 0.86 0.30 0.51 0.50 0.42 0.52

ITS2 0.50 0.86 0.16 0.61 0.49 0.43 0.55

ITS3 0.53 0.94 0.27 0.59 0.50 0.51 0.57

ITS4 0.57 0.94 0.29 0.60 0.50 0.54 0.60

ITS5 0.54 0.90 0.28 0.47 0.52 0.47 0.52

RQS1 0.20 0.31 0.92 0.29 0.20 0.30 0.14

RQS2 0.07 0.18 0.84 0.21 0.15 0.27 0.09

RPS1 0.62 0.55 0.26 0.92 0.54 0.43 0.54

RPS2 0.63 0.57 0.28 0.92 0.52 0.34 0.52

RPS3 0.58 0.58 0.26 0.92 0.49 0.34 0.52

TRS1 0.43 0.50 0.20 0.55 0.90 0.35 0.43

TRS2 0.46 0.53 0.16 0.52 0.93 0.33 0.46

TRS3 0.42 0.53 0.16 0.50 0.94 0.30 0.46

TRS4 0.49 0.52 0.24 0.53 0.93 0.33 0.45

TRS5 0.45 0.47 0.18 0.50 0.91 0.29 0.40

IIS1 0.34 0.50 0.33 0.38 0.32 0.95 0.30

IIS2 0.40 0.56 0.26 0.43 0.36 0.96 0.41

IIS3 0.33 0.43 0.34 0.34 0.29 0.91 0.32

JGS1 0.22 0.39 0.11 0.26 0.34 0.32 0.65

JGS2 0.44 0.51 0.07 0.48 0.37 0.34 0.85

JGS3 0.51 0.57 0.11 0.54 0.39 0.36 0.88

JGS4 0.50 0.56 0.15 0.49 0.45 0.27 0.86

JGS5 0.49 0.58 0.10 0.52 0.44 0.39 0.91

JGS6 0.48 0.47 0.13 0.47 0.31 0.26 0.85

JGS7 0.48 0.53 0.09 0.56 0.50 0.29 0.88

JGS8 0.44 0.54 0.14 0.51 0.43 0.24 0.87

DPS dependence on the manufacturer, ITS information transparency for the supplier, RQS relationship quality, RPS relationship-specific performance,

TRS interorganizational trust, IIS IOS integration, JGS joint governance structure.
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