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This study explores how innovations surrounding supply
chain communication systems (SCCS) affect channel rela-
tionships and market performance. Drawing on the
resource-based view of the firm, the study hypothesizes
that certain SCCS innovations can be viewed as firm re-
sources that enhance channel capabilities, which in turn
affect a firm’s market performance. The empirical re-
search is based on 184 responses from a survey with U.S.
supply chain and logistics managers using structural
equation modeling as the analytic method. The results
suggest that the effect of applied technological SCCS inno-
vations on channel capabilities is mediated by interfirm
systems integration. In contrast, administrative SCCS in-
novations enhance information exchange and coordina-
tion activities directly. Furthermore, the influence of ap-
plied technological innovations for SCCS is not strong
enough to affect either responsiveness of the partnership
or firm performance, whereas administrative innovations
Sfor SCCS affect both.
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Since the 1970s, information technology (IT) produc-
tivity has been debated from the economy level to the
industry, firm, and activity levels (Brynjolfsson 1993).
Some researchers find a positive relationship between IT
investment and firm productivity (Brynjolfsson and Hitt
1996). In a narrower scope, IT also enhances efficiency in
various firm activities (Stank, Crum, and Arango 1999)
and processes (Mukhopadhyay, Rajiv, and Srinivasan
1997).

Nevertheless, a few scholars report either no effect or
even a negative influence of IT on productivity (Kettinger,
Grover, Guha, and Segars 1994). In a study by Kettinger
et al. (1994), for instance, 24 firms out of 30 experienced
negative consequences for market share or profits within 5
years of IT deployment, and only 3 of those 24 firms
gained both market share and profits after 5 years. Powell
and Dent-Micallef (1997) also found no relationship
between IT deployed and overall store performance in
their survey of retailers. Disappointing outcomes of IT
investment raise questions about its vital role in the con-
temporary organization (Taylor 2003).

Despite the contradictions in the literature, scholars and
consultants still tout the importance of IT in enabling com-
panies to achieve more efficient and effective communica-
tion with their channel partners (Bowersox, Closs, and
Stank 1999). Manufacturers need to work closely with
suppliers and distributors to reduce unnecessary inven-
tory, which usually cuts costs and helps make product




pricing more competitive (Porter and Millar 1985). In
addition, active information exchange among partners
speeds up reaction to market and/or environmental
changes, as well as competitive development of new prod-
ucts (Clemons and Row 1992). Likewise, distributors
must work closely with inbound suppliers and outbound
retailers to postpone the point of sale to consumers as
much as possible to reduce inventory cost. Retailers need
to share information about customer preferences so that
these can be incorporated into products.

The present study explores the roles of IT and, thus,
information systems (ISs) in channel relationships and
firm market performance (e.g., sales growth, market
development, product development) in the context of sup-
ply chain communication systems (SCCS), a key element
of supply chain management systems (SCMS). We define
an SCCS as an IS shared by channel partners in order to
carry out electronic transactions, quality and cost cali-
bration, and collaborative forecasting and planning
(Bowersox et al. 1999). An SCMS is defined as an inter-
nally and externally integrated corporate system that
enables channel members to carry out supply chain ac-
tivities, including strategic management functions
(Bowersox, Closs, and Cooper 2002; Bowersox et al.
1999).

A typical SCCS incorporates elements of, and inter-
faces with, various corporate IS within SCMS, such as
enterprise resource planning, customer relationship man-
agement, advanced planning, transportation management,
and warehouse management systems. One element of a
typical SCCS is electronic data interchange (EDI), which
has played a key role in SCMS (Rogers, Daugherty, and
Stank 1993), although future success will depend on such
emerging elements of SCCS as radio frequency exchange
and satellite technology, meeting the information needs
within the supply chain. It is worth noting that an IS (e.g.,
SCCS) is distinct from IT. An IS is a bundle of IT software
and hardware with context incorporated to achieve organi-
zational goals, whereas IT is a combination of computer
hardware and software that is used for communication.

We pursue three objectives in this research. First, we
explore whether and in what way a firm’s internal channel
capabilities are enhanced by SCCS innovations. We assess
the empirical relationship between those innovations (as a
resource) and channel capability (as a mediator). Second,
we examine how SCCS innovations influence the firm’s
market performance (e.g., sales growth, market develop-
ment, product development) through enhanced channel
relationships. Both the literature (e.g., Kettinger et al.
1994) and the recent convoluted experience with IT by
Fortune 500 firms (e.g., Taylor 2003) suggest little or no
link between IT investment and firm performance. We
attempt to refute that view by identifying the conditions
that lead to the failure of IT investment for IS innovations.
Third, we investigate the extent to which SCCS innovation
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is a source of competitive advantage for firms. Through
SCCS innovations, firms are likely to gain a sustainable
competitive advantage resulting from improved channel
functions (e.g., information exchange, coordination,
responsiveness of the partnership).

The focal firm’s market performance is adopted as the
ultimate outcome variable in this study since it is likely to
reflect the benefits from improved channel functions ade-
quately. That is, as channel functions include not only
transactions but also quality and cost calibration, and shar-
ing plans for new products and market development, mar-
ket performance is expected to reflect outcomes of
enhancements in channel functions well. Subsequently, it
will be measured by sales growth rate and effective devel-
opment of new markets and products (Sarkar, Echambadi,
and Harrison 2001).

MODEL AND HYPOTHESES

Conceptual Framework

Drawing on the resource-based view (RBV) of firms,
we propose the model that consists of IS resources, chan-
nel capabilities, and firm performance, as depicted in Fig-
ure 1. We postulate that IS resources, such as applied tech-
nological innovations and administrative innovations,
enhance internal channel capabilities, which in turn influ-
ence firm market performance (Barney 1991; Collis
1994).

IS Innovations as Resources of the Firm

According to the RBYV, firm resources include “all
assets, capabilities, organizational processes, firm attrib-
utes, information, knowledge, etc. controlled by a firm
that enable the firm to conceive of and implement strate-
gies that improve its efficiency and effectiveness” (Barney
1991: 101). Resources can be classified into three types of
capital: physical, human, and organizational (Barney
1991). The RBV assumes that resources are distributed
heterogeneously and are not perfectly mobile across firms
(Barney 1991), which can be a source of sustainable com-
petitive advantage (Collis 1994). Nonetheless, not all
physical, human, and organizational capital contributes
to competitive advantage (Barney 1991). Therefore, it is
critical to understand the conditions under which firm
resources can serve as such a source in order to receive
their full benefits. This study examines three types of IS
resources cited in the literature as potential sources of
competitive advantage: applied technological innova-
tion and administrative innovation for SCCS (Swanson
1994), and interfirm systems integration (Bowersox et al.
1999).
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FIGURE 1
Operational Model and Hypotheses
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Applied Technological Innovation for SCCS

Applied technological innovation for SCCS is the
extent to which a firm adopts or uses the most advanced
information technology to improve its SCCS (Swanson
1994). The literature discusses technological process
innovations that focus on technical IS improvements in
general (Swanson 1994), but we are concerned primarily
with deployment of I'T, particularly the degree of proactive
adoption or use of the most advanced IT for SCCS.

Applied technological innovations for SCCS are likely
to be an important firm resource because firms with
advanced technology outperform their competitors (Closs
and Savitskie 2003). From the RBV perspective, one way
to make SCCS unique and imperfectly mobile across firms
is to adopt new technology proactively and receive its
benefits before it is fully diffused across the industry
(DiMaggio and Powell 1983). That is, proactive adoption
of new SCCS technologies through applied technological
innovations, especially before they are fully adopted by
competitors in the industry, can be a source of competitive

advantage enhancing efficiency in channel activities both
within the firm and with its partners. Therefore, applied
technological innovations are expected to affect a firm’s
channel capabilities (e.g., information exchange, interfirm
coordination) positively to the extent it makes the activi-
ties of a firm more efficient (Barney 1991) than those of its
competitors.

Administrative Innovation for SCCS

Another way to gain benefit from SCCS is to increase a
firm’s ability to appropriate SCCS through administrative
innovations (Swanson 1994). Firms vary in the degree of
SCCS use. Some receive the full benefits, while others
materialize limited gains. Grant (1996) argued that firms
have different levels of ability to derive benefits from their
resources. Incorporating this notion, administrative inno-
vation for SCCS in this study refers to the extent to which
the firm possesses the necessary knowledge and skills to
exploit or use its SCCS in a way that competitors cannot
imitate easily.
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Firms can seek administrative innovations for SCCS in
various ways. For example, SCCS deployment can be tai-
lored to the firm’s core competencies or capabilities.
Because IT alone cannot be a source of competitive advan-
tage, due to its wide availability in the market (Powell and
Dent-Micallef 1997), the RBV stresses that these technol-
ogies must be embedded in a firm’s managerial process.
Such SCCS customization through administrative innova-
tions improves its heterogeneity (Barney 1991), making
the systems a source of competitive advantage. Therefore,
only when a firm integrates the advanced technology with
its core strengths, assets, or capabilities, such as strong
channel and customer relationships through administra-
tive innovations, will it gain an enduring competitive
advantage (Barney 1991).

Effective administrative innovations also require the
accumulation of internal SCCS skills and knowledge
rather than outsourcing of them (Powell and Dent-
Micallef 1997) because a source of advantage residing
outside the organization means low heterogeneity and
high mobility of the source. Reflecting this, more firms are
investing in IT for their SCCS than ever before, building IS
departments in an effort to develop the internal skills nec-
essary to make full use of advanced technology. In sum,
when SCCS technology is embedded into a firm’s core
competencies through internally accumulated skills and
knowledge, the system is more likely to be deployed in a
unique way within the organization, enhancing its immo-
bility and heterogeneity. Such enhancements in immobil-
ity and heterogeneity of SCCS should improve a firm’s
channel capabilities (Barney 1991).

Interfirm Systems Integration

Firms are integrating their activities both internally and
across channel partners. We focus on the integration with
channel partners and view it as a two-dimensional process:
interfirm systems integration and interfirm activity inte-
gration. The literature does not explicitly consider these as
separate dimensions. We believe the distinction is impor-
tant because the effect of SCCS innovations on both sup-
ply chain activities and market performance can be
explored more effectively through interfirm systems inte-
gration than activity integration. Furthermore, we con-
sider systems integration as another type of IS resource
that indirectly reflects the technological connectivity
between channel partners (Bowersox et al. 1999). A high
degree of systems integration allows two proprietary sys-
tems to reduce technical barriers and incompatibility so as
to communicate more effectively during collaborative
activities (Bowersox et al. 1999).

Interfirm systems integration could cover a wide spec-
trum of interfirm channel activities, including but not lim-
ited to order placement and tracking; exchange of data on
performance, point-of-sale information, and inventory
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data; and planning and forecasting (Bowersox et al. 1999).
In this study, we confine the scope of interfirm systems
integration to important collaborative channel activities,
such as planning and forecasting with other channel mem-
bers, essential parts of collaborative planning, forecasting,
and replenishment (CPFR) activities that the supply chain
literature discusses recently (Bowersox et al. 1999; Esper
and Williams 2003).

Although the literature does not address interfirm sys-
tems integration explicitly, it discusses how IS in general
has driven channel partners toward closer (activity) inte-
gration (Clemons and Row 1992). As a channel member
undergoes technological and administrative innovations,
there can be more active sharing of planning, strategies, re-
sources, and competencies among partners. As a result,
SCCS innovations, whether technological or administra-
tive, facilitate the development of stable, close relation-
ships among channel partners (Clemons and Row 1992).
That is, IS innovations facilitate supply chain integration
and eventually enhance firm performance through im-
proved channel capabilities by “‘cementing relationships
with customers, enabling integration forwards or back-
wards in the industry value chain or in establishing a tech-
nical lead” (Roberts and Mackay 1998: 176). And, such
interfirm integration for collaborative channel activities
should reflect interfirm systems integration (Bowersox
et al. 1999). Therefore, we propose the following:

Hypothesis la: Applied technological innovations for
SCCS facilitate interfirm systems integration.
Hypothesis 1b: Administrative innovations for SCCS

facilitate interfirm systems integration.

Channel Capabilities of Firms

Organizational capability is an outcome of knowledge
and resource integration within and across firms (Collis
1994). In this study, channel capability refers to the exploi-
tation of resources and other capabilities to derive effi-
ciency in channel activities and, ultimately, sustainable
competitive advantage (Collis 1994). We investigate inter-
firm information exchange and transaction-related co-
ordination activities with the partner for whom SCCS is
deployed for, and responsiveness of the partnership as
channel capabilities.

information Exchange

Information exchange is the sharing of knowledge with
channel partners to serve downstream customers effec-
tively and efficiently. Such knowledge would include any
changes in the business environment, such as market and
customer preferences. Among the multiple dimensions of
information exchange are timeliness, accuracy, adequacy,
completeness, and credibility of information (Mohr and
Sohi 1995). In order for channel partners to use the
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information effectively and efficiently, it should be
exchanged when it is needed, in an adequate format, with-
out any missing elements (completeness) (Mohr and Sohi
1995), and it should come from a credible partner or
source.

Information exchange is the most obvious and immedi-
ate outcome of SCCS innovations (Clemons and Row
1993). Both applied technological innovation and admin-
istrative innovation help partners share more information,
as SCCS improves their efficiency in gathering accurate,
necessary, and timely data (Rogers, Daugherty, and Stank
1993). In addition, the information domain expands be-
yond channel members to partners of partners (Clemons
and Row 1993), allowing them to share timely and accu-
rate information via SCCS (Bowersox et al. 1999). There-
fore, the more innovations for SCCS, the better should be
the quality of information exchange with the channel part-
ner SCCS is deployed for.

Hypothesis 2a: Applied technological innovations for
SCCS facilitate information exchange with the focal
firm’s channel partner.

Hypothesis 2b: Administrative innovations for SCCS
facilitate information exchange with the focal firm’s
channel partner.

Interfirm Coordination

Interfirm coordination refers here to transaction-
related activities between channel partners (Clemons and
Row 1993). These range from the collection of product-
related information to order follow-up. Thus, the identifi-
cation and articulation of customer needs as well as the pur-
suit of new customers or buyers also can be coordinated
across partners (Clemons and Row 1992). SCCS innova-
tions help channel partners coordinate transaction-related
activities more efficiently at less cost or can achieve better
coordination for the same cost (Roberts and Mackay
1998).

The literature offers several possible effects of SCCS
innovations as firm resources on interfirm coordination
activities. Both applied technological innovation and ad-
ministrative innovation help channel members reduce
communication errors and delays under the electronic hi-
erarchy (Malone, Yates, and Benjamin 1987), facilitating
effective electronic coordination. Furthermore, SCCS in-
novations reduce transaction costs in logistics because of
enhanced communications between channel partners and
ultimately coordination costs (Lewis 2001). According to
Clemons and Row (1993: 76, 88), “A proposition that un-
derlies much of the work in the area of strategic informa-
tion systems is that IT reduces the cost of coordination,
leading firms to coordinate more,” and “for some seg-
ments of the retail market this increased coordination [be-
cause of IS innovations] was observed.”” Therefore, a
better SCCS from applied technological and administra-
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tive innovations can improve interfirm coordination with
the partner that SCCS is deployed for (Clemons and Row
1992).

Hypothesis 3a: Applied technological innovations for
SCCS enhance interfirm coordination with the focal
firm’s channel partner.

Hypothesis 3b: Administrative innovations for SCCS en-
hance interfirm coordination with the focal firm’s
channel partner.

Information exchange by itself does not offer much
benefit. Instead, it contributes to such channel capabilities
as coordination and responsiveness of the partnership
(Bowersox et al. 1999). Truman (2000) argues that chan-
nel partners exchange more information in an effort to en-
hance coordination. The purpose of an SCCS is to collect,
interpret, filter, store, and share data through effective in-
formation exchange within and across partners to improve
efficiency in coordination activities (Truman 2000). Thus,
itis plausible to argue that information exchange enhances
coordination (Lewis 2001).

Hypothesis 3d: Information exchange facilitates inter-
firm coordination.

Interfirm Systems Integration as a Partial Mediator

We maintain that interfirm systems integration partially
mediates the influence of SCCS innovations on a firm’s
channel capabilities, including interfirm information ex-
change and coordination. Using the term connectivity,
Bowersox et al. (1999) discusses how a firm’s efforts to
maintain a good interfirm channel system affect channel
activities through interfirm systems integration. More-
over, Clemons and Row (1992) contend that

often environmental and technological factors will
make it possible to increase the overall efficiency of
production or exchange through closer integration
of decisions and operations. However, the supplier
must invest in information systems to accumulate
the information and in decision processes to utilize
that information for production scheduling and
delivery. (P. 14)

The literature further claims that supply chain partners are
integrating systems to obtain better information (Lewis
and Talalayevsky 1997). Therefore, SCCS innovations are
likely to improve interfirm coordination and information
exchange activities through closer systems integration
(Stank et al. 1999). Thus,

Hypothesis 2c: Interfirm systems integration facilitates
information exchange.

Hypothesis 3c: Interfirm systems integration facilitates
interfirm coordination.
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Responsiveness of the Partnership

The responsiveness of the partnership is defined as the
extent to which the firm, collectively with the channel
member for whom SCCS is deployed, reacts to environ-
mental changes or new market developments. Today’s
complicated marketplace requires reliable, efficient, and
collaborative response from the supply chain as a collec-
tion of partners, and an advanced SCCS and interfirm sys-
tems integration are expected to be critical factors (Rob-
erts and Mackay 1998). Thus, this study focuses on the
role of SCCS innovations in enhancing responsiveness of
the supply chain partnership.

In a discussion of how technology affects firm capabil-
ity, Clemons and Row (1993) contend that “just-in-time
inventory techniques with key suppliers or customers are
reducing channel inventories and improving system re-
sponsiveness” (p. 73). That s, an efficient SCCS enhances
responsiveness of the partnership for which the system is
deployed by helping channel partners accommodate mar-
ket changes or customer requests in a timely manner
through efficient information exchange and coordination
activities (Clemons and Row 1992). Therefore, we argue
that information exchange and coordination that are im-
proved by SCCS innovations facilitate responsiveness of
the partnership.

Hypothesis 4a: Information exchange facilitates respon-
siveness of the partnership.

Hypothesis 4b: Interfirm coordination facilitates respon-
siveness of the partnership.

Market Performance as the Ultimate Outcome

The firm’s market performance is adopted as the ulti-
mate outcorne variable in this study. It is measured by sales
growth, market development, and product development
(Sarkar et al. 2001). SCCS innovations are expected to af-
fect market performance positively through their influence
on channel capabilities. A good communication system
should help firms respond to customer requests (Rogers
et al. 1993) and outperform in the market through on-time
delivery, efficient ordering procedures, customer alertness
(Stank et al. 1999), timely assessment of customer needs
(Stank et al. 1999), and more broadly market orientation
(Hernandez-Espallardo and Arcas-Lario 2003). Lewis
(2001) argues that interfirm channel systems improve
market performance of firms because they permit “large
scale tracking of customer preferences” (p. 7), which
should be associated with stronger channel capabilities,
including information exchange, coordination activities,
and responsiveness of the partnership. Therefore, we ar-
gue that interfirm coordination, information exchange,
and responsiveness of the partnership as channel capabili-
ties contribute to firm market performance through
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improved sales growth and development of new markets
and products (Stank et al. 1999).

Hypothesis 5a: Information exchange facilitates market
performance.

Hypothesis 5b: Interfirm coordination facilitates market
performance.

Hypothesis Sc: Responsiveness of the partnership facili-
tates market performance.

Partner Criticality as a Moderator

Although a firm may have numerous channel partners,
not all are equally important for the success of the firm
(Anderson, Havila, and Salmi 2001). Depending on the
criticality of the partner, the level of information exchanged
and/or the degree of strategic integration should vary,
because sharing and integrating more than necessary with
channel partners could result in a leakage of competencies.

Moreover, commitment and trust between partners de-
pend on “‘shared values” and “relationship benefits” (Mor-
gan and Hunt 1994: 22). That is, the importance of one
channel partner may affect the other partner’s commit-
ment to the relationship in terms of information exchange,
coordination, and strategic integration. Firms are willing
to share information and integrate systems and activities
especially with key partners in order to strengthen the rela-
tionship (Anderson et al. 2001). Therefore, when a chan-
nel partner is not at all crucial to the success of a focal firm,
SCCS innovations have a less effect on channel activities
with the partner than with a very critical channel partner.

Hypothesis 6: The effect of applied technological inno-
vations and administrative innovations on informa-
tion exchange and interfirm coordination is greater
when the partner is more critical to the firm.

RESEARCH METHOD

The Sampling Frame

This study examines supply chain partnerships at the
business unit level, from the perspective of both selling
and buying firms. Ideally, informants need to have some
knowledge of SCCS innovations, the degree of system and
activity integration with channel partners, any enhance-
ment of channel capabilities the firm has experienced, and
the firm’s market performance. Thus, the most appropriate
informant is the supply chain manager, but not all firms
have a combined position. Some organizations still sepa-
rate procurement functions from logistics activities.
Therefore, qualified respondents are supply chain
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TABLE 1
Characteristics of Responding Firms
Number of
Respondents  Percentage
Industry
Automotive 17 9.2
Computer and communication 24 13.0
Consumer products 33 17.9
Chemical 9 4.9
Electronic equipment 17 9.2
Industrial machinery 29 15.8
Medical equipment 12 6.5
Other 39 212
Not reported 4 2:2
Total 184 100.0
Annual sales
< $100 million 52 28.3
$101 million to $499 million 43 234
$500 million to $999 million 20 10.9
$1 billion to $4.99 billion 30 16.2
> $5 billion 21 11.5
Not reported 18 9.8
Total 184 100.0
Number of employees
<500 67 36.4
500 to 999 24 13.1
1,000 to 4,999 41 22.3
5,000 to 10,000 16 8.7
> 10,000 26 14.1
Not reported 10 54
Total 184 100.0

managers, logistics managers, or procurement/purchasing
managers.

After considering various trade associations, we sought
cooperation from the Council of Logistics Management,
which provided a list of member companies. We elimi-
nated consultants, freight forwarders, and third-party
logistics companies, which left a pool of 1,949 managers.
A preliminary request with a URL link to the Web survey
was e-mailed to these managers, asking their participation.
There were 223 undeliverable e-mails, and another 5 man-
agers indicated that they were not interested. Ten days
later, a reminder with a URL link was sent out. From these
two requests, 264 responses were received within our 3-
week deadline, for an effective response rate of 15.3 per-
cent (264/1,726). Only 184 responses were included in the
final analysis because of missing variables, so the usable
response rate with listwise deletion is 10.7 percent.

Respondents are from various major industries, such as
consumer products (17.9%), industrial machinery
(15.8%), computer and communication (13.0%), automo-
tive (9.2%), electronic equipment (9.2%), medical equip-
ment (6.5%), chemical (4.9%), other (21.2%), and not
reported (2.3%). Table 1 provides information about re-
sponding firms.

WINTER 2006

In an effort to assess nonresponse bias in the sample,
we compared industry distribution (i.e., manufacturing vs.
retailing) of the population with that of the respondents. In
the total membership of the Council of Logistics Manage-
ment, the manufacturer-retailer ratio is 6.17 to 1, whereas
among our respondents, itis 5.96 to 1. We conducted a chi-
square test, and the result reveals a chi-square value of
.027 (p > .05). This indicates that our respondents are not
significantly different from the sampling frame in terms of
industry distribution. Therefore, it appears that
nonresponse bias does not pose a problem for the current
study.

It is always possible that some degree of common
method bias may exist given the nature of perceptual data
using a single source of information. Consequently, we
conducted a test for potential common method bias using
the hierarchically nested covariance structure model (e,g.,
Cote and Buckley 1987). According to the results, as re-
ported in Table 2, variances from both construct items (or
traits) and method are present. This suggests that a portion
of the covariance originates from the method used in data
collection. However, the mean percentages of variance
explained by the construct items (70.9%) and by the com-
mon method factor (4.1%) indicate that common method
bias is relatively minor (Lee, Sirgy, Brown, and Bird
2004). Therefore, we conclude that common method bias
is not posing a major threat to the study.

Measures

We adopted measures from the literature whenever
possible, but some scale development was necessary. The
procedure suggested by Churchill (1979) was used for
scale development. First, the domain of each construct was
clearly defined in terms of what would be included or
excluded. Second, the literature was searched to locate any
relevant scales. If none were available or appropriate, new
measures were developed. Multiple items were used for
each construct to increase reliability.

The scales for applied technological innovation for
SCCS are adapted from Gatignon and Xuereb (1997).
None were available for administrative innovation for
SCCS, so we developed this measure. Interfirm systems
integration scales are adapted from Bowersox et al. (1999)
and capture the degree of systems integration for collabo-
rative forecasting and planning.

Measures from Mohr and Sohi (1995) are used to
assess information exchange between channel partners.
Scales for partner coordination were developed. Respon-
siveness of the partnership measures are adapted from
Bello and Gilliland (1997) and McGinnis and Kohn
(1990), with adjustments from the firm to the partnership
level. For market performance, scales are adopted from
Sarkar et al. (2001): sales growth, market development,
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TABLE 2
Assessment of Common Method Bias

Model xz df p CFI NNFI RMSEA
M1: Null model 3,383.627 231 .00 NA NA NA
M2: Trait-only model 252.832 188 .00 979 975 044
M3: Method-only model 1,807.669 209 .00 493 440 .205
M4: Trait and method model 193.038 166 .07 991 .988 .030
Model comparison sz Adf 4 Conclusion
Testing for the presence of trait factors

M1-M2 3,130.795 43 <.01 M1 >M2

M3-M4 1,614.289 43 <.01 M3 > M4
Testing for the presence of a method factor

MI1-M3 1,575.958 22 <.01 M1 >M3

M2-M4 59.452 22 <.01 M2 > M4

NOTE: CFI = Comparative Fit Index; NNFI = Non-Normed Fit Index; RMSEA = root mean square error of approximation; NA = not applicable.

and product development. Finally, measures for partner
criticality were developed to assess the partner’s impor-
tance in terms of meeting customer requirements, long-
term benefits, and the focal firm’s core competency.

Assessment of Measures

Confirmatory factor analysis (CFA) was carried out as
part of a two-step approach (Anderson and Gerbing 1988)
to investigate the validity of each construct. Particular
attention was given to the scales we developed. A nested
CFA was performed for applied technological innovation
and administrative innovation for SCCS and for interfirm
systems integration to evaluate their structural relation-
ships alone, using EQS for Windows 5.7b. In the purifica-
tion process, some items that were weakly loaded on their
respective constructs were eliminated. Furthermore, items
that were cross-linked to multiple constructs were deleted
for discriminant validity, based on the multivariate
Lagrange multiplier (LM) test. At least three purified
items for each construct remained and were included in the
CFA model. The CFA results revealed an excellent fit
between the model and the data set (x* = 44.593 on 32 df,
Comparative Fit Index [CFI] =.992, and root mean square
error of approximation [RMSEA] =.047). Items loaded on
each hypothesized construct significantly, as expected,
and the findings for convergent and discriminant validity
were acceptable, as all correlations between constructs
were significantly different from 1 (Bagozzi, Yi, and
Phillips 1991).

Another CFA model was estimated for channel capabil-
ities (information exchange, coordination, and respon-
siveness of the partnership) and market performance. The
same purification process was employed, and the CFA
results indicated a very good fit between the CFA model
and the data set (x*> = 61.891 on 48 df, CFI = .990, and

RMSEA = .040). Again, all items loaded significantly on
the respective constructs, and no problems with conver-
gent and discriminant validity emerged.

Based on the two models, another CFA with all con-
structs was carried out. The results yielded excellent fit
indexes (*=252.832 with 188 df, CFI =.979, Normed Fit
Index [NFI] = .925, and RMSEA = .044). As part of a
unidimensionality assessment, convergent and discrim-
inant validity at both the item and the construct level was
evaluated. For convergent validity, the standardized load-
ing of each item must be greater than .5 (Fornell and
Larcker 1981). For discriminant validity, all correlations
between two constructs should be significantly less than 1,
and item-level correlations between constructs are expected
to be insignificant (Bagozzi et al. 1991). According to the
results, items were loaded appropriately on their respec-
tive constructs, and no standardized loading was less than
.5, which indicates an adequate level of convergent valid-
ity for each construct.

Moreover, in terms of discriminant validity, all correla-
tions between constructs were significantly different from
1 (Bagozzi et al. 1991). Thus, construct-level discriminant
validity for the model was established. Subsequently,
discriminant validity at the item level was assessed using
primarily the LM test. The assessment was important
because scales for administrative innovation and systems
integration were developed, among others, for the current
study. The LM test results indicated that no item from one
construct is correlated with items from other constructs
significantly. Therefore, item-level discriminant validity
for the CFA model was also established.

As a final step to assess the unidimensionality of each
construct (Churchill 1979; Fornell and Larcker 1981),
composite reliability was calculated using the formula
suggested by Fornell and Larcker (1981). As shown in
Table 3, all figures are above .8, which indicates that
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TABLE 3
Measures and Composite Reliabilities
Composite
Construct Measure® Loading Reliability
Applied Technological ~ Please circle the number that best reflects your agreement with the following statements 9304
Innovation regarding information technology at your business unit (BU) for supply chain com-
munication systems (SCCS).
My BU uses the most advanced information technology (IT) for SCCS. .894
Our IT for SCCS is always state-of-art technology. .903
My BU is very proactive in adopting or developing advanced IT for SCCS. 914
Administrative Please circle the number that best reflects your agreement with the following statements .8904
innovation regarding the ability to receive benefits from SCCS in your BU.
Relative to competitors, our technical knowledge for SCCS is clearly superior. .852
My BU uses IT for SCCS in a way that competitors cannot imitate easily. 172
My BU exploits IT for SCCS better than competitors. .934
Interfirm systems Please circle the number that best reflects your agreement with the following statements .9283
integration regarding the functionality of your SCCS.
Our SCCS has built-in functions to collaborate on forecasting and planning with 766
our partner.
My BU can forecast and plan collaboratively with our partner through SCCS. 941
Our SCCS allows us to project and plan future demand collaboratively with our 902
partner.
Collaboration in demand forecasting and planning with our partner is always 928
possible through our SCCS.
Information exchange  Please circle the number that best reflects your agreement with the following statements .8910
regarding your information exchange with your primary partner.
To what extent is your information exchange with your primary partner:
Inadequate — Adequate 919
Incomplete — Complete .909
Not credible — Credible 728
Interfirm coordination  Please circle the number that best reflects your agreement with the following statements .8865
regarding your efficiency of transaction coordination activities.
My BU is more efficient in coordination activities with our partner than are our
competitors with theirs. .868
My BU conducts transaction follow-up activities more efficiently with our 964
partner than do our competitors with theirs.
My BU spends less time coordinating transactions with our partner than do our 702
competitors with theirs.
Responsiveness of the ~ Please circle the number that best reflects your agreement with the following statements .8680
partnership regarding the responsiveness of your supply chain (i.e., your BU and your partners
together).
Compared to our competitors, our supply chain responds more quickly and 872
effectively to changing customer or supplier needs.
Compared to our competitors, our supply chain responds more quickly and .880
effectively to changing competitor strategies.
Compared to our competitors, our supply chain develops and markets new 728
products more quickly and effectively.
Market performance Please circle the number that best reflects your agreement with the following .8680
statements.
My BU performs much better than competitors in sales growth. 771
My BU performs much better than competitors in market development. .904
My BU performs much better than competitors in product development. .807
Partner criticalityb Please circle the number that best reflects your agreement with the following statements .8470
regarding your primary partner.
Our partner is important for meeting customer requirements NA
Our partner is critical for our BU’s long-term benefit NA
Our partner is important for our BU’s core competency. NA

CFA model goodness-of-fit indexes:
x2=252.832 0n 188 df

CFI=.979
NFI =.925
RMSEA =.044

90% confidence interval of RMSEA (.028, .057)

NOTE: CFA = confirmatory factor analysis; CFI = Comparative Fit Index; NFI = Normed Fit Index; RMSEA = root mean square error of approximation;
NA = not applicable.

a. For all measures, 7-point Likert-type scales were used (1 = strongly disagree, 7 = strongly agree).

b. Partner criticality, a moderator, was not included in the CFA, as the moderating effect was assessed with a nested model. The reliability report is
Cronbach's alpha.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permissionyz\w\w.manaraa.com




measures adopted for each construct are reliable (Fornell
and Larcker 1981). Table 3 also lists items covered in the
CFA model and their standardized loadings.

STRUCTURAL MODEL RESULTS

With the acceptable measurement model, we pro-
ceeded to estimate the structural model. A full latent vari-
able model with items adopted from the overall CFA
model was estimated (Anderson and Gerbing 1988), as the
nature of the research strongly favors the use of structural
equation modeling (SEM). The results revealed a very
good fit between the theoretical model and the empirical
covariances provided by the sample ()}’ = 264.394 on 194
df, CFI = .978, NFI = .922, and RMSEA = .045). These
indexes are well above acceptable levels, so it can be con-
cluded that hypothesis testing based on this model is
reliable.

According to the results, applied technological innova-
tion for SCCS has a positive effect on interfirm systems
integration (p < .05), as stated in Hypothesis 1a. Hypothe-
sis 1b postulates that administrative innovation for SCCS
has a positive effect on interfirm systems integration, and it
is also supported (p < .05). The mediating role of informa-
tion exchange is predicted in Hypotheses 2a, 2b, and 2c.
Specifically, the positive effect of applied technological
innovation for SCCS on information exchange as pro-
posed in Hypothesis 2a is not empirically supported (p >
.05). We found, however, that administrative innovation
for SCCS facilitates information exchange (p < .05) as
claimed in Hypothesis 2b. Furthermore, interfirm systems
integration affects information exchange positively (p <
.05), as Hypothesis 2c postulated.

Unlike the claim of Hypothesis 3a, applied technologi-
cal innovation for SCCS does not enhance interfirm co-
ordination directly (p > .05). In contrast, administrative
innovation for SCCS affects interfirm coordination posi-
tively (p < .05), as stated in Hypothesis 3b. Also, there is a
positive effect of interfirm systems integration on inter-
firm coordination (p < .05), as stated in Hypothesis 3c.
Information exchange between channel partners has a pos-
itive influence on interfirm coordination (p < .05), as
anticipated by Hypothesis 3d.

We tested a positive effect of information exchange and
interfirm coordination on responsiveness of the partner-
ship with Hypotheses 4a and 4b. According to the results,
information exchange facilitates responsiveness of the
partnership (p < .05), as expressed in Hypothesis 4a.
Interfirm coordination is also expected to affect respon-
siveness of the partnership positively (H4b), and it is sup-
ported (p <.05).

Hypotheses 5a, 5b, and 5c¢ relate firm channel capabili-
ties to market performance of the firm. We found a positive
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effect of information exchange on market performance
(p < .05), as stated by Hypothesis 5a. However, interfirm
coordination facilitates market performance only indi-
rectly. That is, the results reveal the positive effect of
responsiveness of the partnership on market performance
(p < .05), as posited in Hypothesis 5c, but not the direct
positive effect of interfirm coordination on market perfor-
mance that is claimed in Hypothesis 5b (p > .05). Table 4
summarizes the results of hypothesis testing.

The moderating influence of partner criticality on the
effect of applied technological and administrative innova-
tions for SCCS on channel capabilities (i.e., information
exchange and coordination) was assessed by a two-group
analysis with the same EQS version. To minimize sample
size issues, a model with fewer constructs was employed.
That is, responsiveness of the partnership and market per-
formance were dropped, since the primary objective of the
two-group model is to investigate any moderating effects
of partner criticality on the relationship between SCCS
innovations as firm resources and channel capabilities.

The results indicate a very good fit of the two-group
model with the covariances provided by the data (}* =
221.733 on 197 df, CFI =.990, NFI = 915, and RMSEA =
.026), but we found no significant difference at the 5 per-
cent level across the two groups for any of the constrained
paths. Therefore, Hypothesis 6 is not supported. Table 5
reports the results of the two-group analysis.

DISCUSSION

We postulated that both applied technological and
administrative innovations for SCCS will facilitate chan-
nel capabilities: information exchange, coordination, and
responsiveness of the partnership. However, it appears
that applied technological innovation for SCCS does not
facilitate information exchange or coordination directly,
as Hypotheses 2a and 3a were not supported. Applied
technological innovation is only helpful when its effect is
mediated by interfirm systems integration, as suggested
by Hypotheses la, 2c, and 3c. That is, only when applied
technological innovation enhances interfirm systems inte-
gration for effective collaborative forecasting and plan-
ning does it affect interfirm information exchange and
coordination positively. Therefore, firms should consider
applied technological innovation to the extent they need to
improve systems integration with partners.

Some results confirm the importance of a strategy for
SCCS. First, the effect of applied technological innovation
for SCCS on channel capabilities is mediated by interfirm
systems integration, which implies strategic IS adoption
(Swanson and Ramiller 1997). In other words, interfirm
systems integration can be viewed as an outcome of IS
innovations aimed strategically at improving the channel
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TABLE 4
Proposed Hypotheses and Test Results
Standardized
Parameter

Hypothesis Estimate Conclusion
Hypothesis la: Applied technological innovations facilitate interfirm systems integration. .394* Supported
Hypothesis 1b: Administrative innovations facilitate interfirm systems integration. 223% Supported
Hypothesis 2a: Applied technological innovations for SCCS facilitate information exchange with the focal firm’s

channel partner. 067 Not supported
Hypothesis 2b: Administrative innovations for SCCS facilitate information exchange with the focal firm’s

channel partner. 259¥ Supported
Hypothesis 2c: Interfirm systems integration facilitates information exchange. .235% Supported
Hypothesis 3a: Applied technological innovations enhance interfirm coordination with the focal firm’s

channel partner. =175 Not supported
Hypothesis 3b: Administrative innovations enhance interfirm coordination with the focal firm’s

channel partner. 434* Supported
Hypothesis 3c: Interfirm systems integration facilitates interfirm coordination. .308* Supported
Hypothesis 3d: Information exchange facilitates interfirm coordination. .289% Supported
Hypothesis 4a: Information exchange facilitates responsiveness of the partnership. A57* Supported
Hypothesis 4b: Interfirm coordination facilitates responsiveness of the partnership. .610* Supported
Hypothesis 5a: Information exchange facilitates market performance. .202* Supported
Hypothesis 5b: Interfirm coordination facilitates market performance. -.024 Not supported
Hypothesis 5c: Supply chain responsiveness facilitates market performance. 458* Supported

Structural model goodness-of-fit indexes:
% = 264.394 on 194 df

CFI=.978
NFI = .922
RMSEA =.045

90% confidence interval of RMSEA (.030, .057)

NOTE: SCCS = supply chain communication systems; CFI = Comparative Fit Index; NFI = Normed Fit Index; RMSEA = root mean square error of

approximation.
*p <.05.

network. Applied technological innovation without such a
focus would deliver no additional value in terms of inter-
firm information exchange and coordination. Second, the
direct influence of administrative innovation on channel
capabilities also suggests the importance of a clear strate-
gic objective with SCCS innovations (Swanson and
Ramiller 1997). These advocate that firms should intro-
duce SCCS innovations with clear objectives in mind.

The ability to make use of SCCS through administra-
tive innovation adds value directly to channel capabilities,
as suggested by Hypotheses 2b and 3b. In addition, the
effect of administrative innovation on channel capabilities
is mediated by interfirm systems integration, since Hypoth-
esis 1b was supported. Obviously, administrative innova-
tion does not play the same role as applied technological
innovation. Actually, it reveals the relative importance of
administrative innovations that reflect a firm’s managerial
processes better than applied technological innovations.
Finding administrative innovations more important than
applied technological innovations for channel activities is
in line with what both RBV literature (Barney 1991) and
IS literature (Swanson and Ramiller 1997) claim.

In terms of interfirm systems integration, several inter-
esting findings emerge from this study. It appears that such
integration is a necessary accompaniment to derive an

adequate return from applied technological innovation.
Similarly, the effect of applied technological SCCS inno-
vation on responsiveness of the partnership may be ques-
tionable without the mediation of interfirm systems inte-
gration. The omission of such a key mediating variable
may explain why some researchers warn that IT invest-
ments yield little or no improvement in firm productivity
(Kettinger et al. 1994), since favorable returns are less
likely to be explained in the absence of a key mediator.

We examined the total effects of SCCS innovations on
both responsiveness of the partnership and market perfor-
mance from the EQS output. According to the results, the
total effects of applied technological innovation on
responsiveness of the partnership and market performance
are not significant in statistical terms (p > .05). In contrast,
administrative innovation plays an important role, as its
total effects on both responsiveness of the partnership and
market performance are significant (p <.05). These results
clearly show that applied technological innovations and
administrative innovations have distinctive effects on
channel capabilities as well as market performance.

We found no support for the moderating role of partner
criticality in the effect of IS resources (applied technologi-
cal innovation, administrative innovation, and interfirm
systems integration) on channel capabilities. This result
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TABLE 5
Two-Group Analysis of the Moderating Effects of Partner Criticality

Hypothesis 6: The effect of applied technological innovations and administrative innovations on information exchange and interfirm coordination is
greater when the partner is more critical to the firm. (not supported)

a
Standardized Parameter Estimate

Low Partner High Partner Univariate
Criticality Group Criticality Group Chi-Square
Individual Path (73 Cases) (110 Cases) Difference Conclusion
Applied Technological Innovation — Interfirm Systems Integration 410 .392* .001 Not supported
Applied Technological Innovation — Information Exchange -.004 065 044 Not supported
Applied Technological Innovation — Interfirm Coordination -.107 -.144 234 Not supported
Administrative Innovation — Interfirm Systems Integration .094 .283* 1.562 Not supported
Administrative Innovation — Information Exchange 317 .238 282 Not supported
Administrative Innovation — Interfirm Coordination 259 .501* 1.311 Not supported
Interfirm Systems Integration — Information Exchange .047 .336* 1.913 Not supported
Interfirm Systems Integration — Interfirm Coordination 352% .233* .868 Not supported

Structural model goodness-of-fit indexes:
x> =221.733 on 197 df

CFI =.990
NFI = 915
RMSEA = .026

NOTE: CFI = Comparative Fit Index; NNFI = Non-Normed Fit Index; RMSEA = root mean square error of approximation.

a. Two-tailed test for the difference from zero.
*p <.05.

suggests that IS resources have the same influence on
information exchange and interfirm coordination regard-
less of the importance of the partners. The result may
imply that the importance of a channel partner does not
dictate how IS resources are deployed in current manage-
ment practices. According to the results, it is possible the
importance of effective information exchange and inter-
firm coordination across all channel members dominates
channel relationships.

MANAGERIAL IMPLICATIONS

One valuable insight for managers is that reliance on
applied technological innovations alone does not improve
supply chain capabilities directly, both in terms of in-
formation exchange and interfirm coordination activities.
Yet generation of internal knowledge and skills in an effort
to use SCCS better than competitors through administra-
tive innovations renders direct improvements in channel
capabilities. This conclusion is further supported by the
total effects of applied technological innovation and
administrative innovation on both responsiveness of the
partnership and firm market performance. For responsive-
ness of the partnership, the total effect of applied techno-
logical innovation is not significant (p > .05), whereas that
of administrative innovation is significant (p < .05). Simi-
larly, for market performance, there is no significant total
effect of applied technological innovation (p > .05), but we

find a significant total effect of administrative innovation
(p < .05). These results suggest that managers need to be
aware of the differences in the way these two types of IS
innovations influence performance.

These results suggest that advanced technology, by
itself, does not lead to competitive advantage. Rather, a
firm’s IS with contexts built in facilitates competitive
advantage. Only when the SCCS is customized to the sup-
ply chain’s needs through administrative innovations,
does it become unique and inimitable and does it offer
competitive advantage. These findings shed light on the
growing contention that not all IT innovations enhance
productivity or firm performance. Managers ought to
invest in internal knowledge and skill accumulation, or
administrative innovations, to improve channel capabil-
ities and, ultimately, market performance.

The study also reveals the critical role of interfirm sys-
tems integration in identifying the effect of applied tech-
nological innovation. Interfirm systems integration medi-
ates the effect of applied technological innovations on
channel capabilities, while applied technological innova-
tion does not affect channel capabilities directly. These
results suggest that applied- technological innovations
should be accompanied by interfirm systems integration.
Consequently, managers should be aware that applied
technological innovation for SCCS should address inter-
firm connectivity (Bowersox et al. 1999), such as system-
aided collaborative planning or forecasting.

Information exchange seems to be a cornerstone for
other channel capabilities and market performance. Our
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results indicate that its influence on coordination, respon-
siveness of the partnership, and market performance is sig-
nificant. That is, high-quality information exchange not
only helps coordinate with channel partners but also im-
proves responsiveness of the partnership and market per-
formance. Yet we also found that effective interfirm co-
ordination improves responsiveness of the partnership but
not market performance directly. Therefore, it is important
for managers to understand the different role of key chan-
nel activities in improving responsiveness of the partner-
ship and market performance.

The study findings also suggest that partner criticality
does not moderate the effects of IS resources on channel
capabilities. That is, the effects of IS resources on infor-
mation exchange and coordination are independent of the
criticality of the channel partner. These insignificant mod-
erating effects could result from the possibility that firms
are striving for the most effective interfirm information
exchange and coordination activities with all channel part-
ners regardless of the importance of the partners. Firms
deploy SCCS innovations for all channel partners rather
than selectively with critical partners only. Most likely, it is
cost-effective to introduce the same innovations for all
channel partnerships since customizing the innovations
according to the criticality of the partners requires addi-
tional financial and human resources. However, the result
could also imply that firms are exchanging information
and coordinating channel activities more than necessary
with less critical partners, which could result in compe-
tence leaking.

THEORETICAL IMPLICATIONS

The study offers several implications for theory. First,
the findings confirm the RBV argument (Barney 1991) in
the context of IS resources and supply chain relationships.
We empirically examined applied technological innova-
tion as distinct from administrative innovation (Swanson
1994). Although the IS literature distinguishes these con-
cepts, the extent to which they operate differently was yet
to be explored. Therefore, this study makes a valuable con-
tribution to the literature by investigating different types of
IS innovations empirically in the context of an important
area of firm activities, supply chain management.

Second, this study bridges the IS and RBV literature.
Applied technological innovation, obviously a more imi-
table resource by competitors than administrative innova-
tion, has no significant direct or indirect influence on firm
market performance, as claimed by the RBV literature
(Barney 1991). In contrast, administrative innovation,
which relies on a firm’s internal knowledge and use of IS,
and cannot be easily imitated by competitors, has a greater
effect on firm performance than applied technological
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innovation, as argued by the RBV. By comparing and con-
trasting those two types of innovations for SCCS
empirically and by pointing out their distinctive roles, we
connect two major streams of research.

Third, another finding is that coordination facilitates
responsiveness of the partnership but not market perfor-
mance directly. This is interesting, because the literature
discusses coordination as a possible antecedent of firm
performance (Mohr and Nevin 1990). Instead, it appears
that its influence is totally mediated by responsiveness of
the partnership.

Although we found no direct link between applied
technological innovation and information exchange and
coordination, the indirect path through interfirm systems
integration reveals a significant connection. Our media-
tion model explains the reports of weak or no link between
IT investments and firm performance or productivity
(Kettinger et al. 1994).

LIMITATIONS AND FUTURE RESEARCH

Several limitations of the study should be acknowl-
edged. First, the study employed perceptual data from a
single informant in each of the firms surveyed. This raises
an issue of possible biases. Although we did not find any
significant evidence for common method bias, it is possi-
ble that other types of bias including social desirability
bias could have influenced the results of the current study.
In addition, because of the perceptual nature of the data,
the reported results may have been inflated. Therefore, we
recommend several alternative research designs for future
research. These would include the use of objective data
(e.g., firm performance), multiple informants, and lon-
gitudinal data. Such alternative research designs should
provide more concrete evidence for the effects of IS
innovations.

In the present research, we viewed interfirm integration
as two separate processes—systems integration and activ-
ity integration. That is, this study adopted interfirm sys-
tems integration as a distinct type of IS resource. However,
the relationship between them is yet to be explored. Inter-
firm systems integration may be an antecedent to activity
integration, or the latter may evoke the former. Future re-
search should explore this possibility.

This study found no support for the moderating effect
of partner criticality on the influence of IS resources on
channel capabilities. Future research may consider other
variables, including industry and stages of technology
deployment, as possible moderators. For instance, a sup-
ply chain for consumer goods may not receive as much
benefit from advanced IT as a chain in the construction
industry. The deployment of new technology may be a suf-
ficient condition for deriving competitive advantage in
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one industry, but only a necessary condition in another.
Likewise, the stages of technology adoption (e.g., early,
intermediate, or advanced) may affect how IT deployment
influences channel activities.

The role of IT in contemporary business cannot be
overemphasized, but it is equally important to understand
how ISs affect business activities. This study attempted to
clarify the conditions under which firms are more likely to
receive returns from their IS innovations in the context of
supply chain relationships, linking the view of RBV with
that of the IS literature. The findings suggest that man-
agers need to focus on appropriate types of IT innovations
to enhance supply chain activities and organizational
performance.
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