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ABSTRACT

Theuseof interorganizationalT infrastructuresuch adnternet, EDI, ebXMLWeb Services,
and |OSdetweerfirmsin supplychain hasgivenrise to newform of interfirm relationship,
called electroniccooperation. Based on studies I T infrastructureframework,
interorganizationakelationshipsandmarketing channelghis studydrawsa researchmodel
describing:therelationshipshetweerthreecapabilitiesof interorganizational T
infrastructure(technologicalkapability, structural capability, and informationalcapability)
andtherelationshipsbetween structuraand informationakcapabilityand electronic
cooperation.Theresearch modelvastested basedn thedata collected fromiT managersn
automobileand retail industriesand theresults confirntherelationships inthe model.

Keywords: Interorganizationainformationtechnologyinfrastructurenterfirm relationships,
Electroniccooperation, Supplghain.

INTRODUCTION

Theuseof Internetelectronicdataexchang€EDI), ebXML, Web Servicesand
interorganizational infanationsystemg10Ss)is now becominganincreasinglycommonway of
doing businessamongvarious organizationsn supplychain. Moreover, therere increasing
numbersof studieshatview thesetechnologiessinterorganizationalT infrastructurd4, 5].
InterorganizationalT infrastructurds definedasasetof IT resourcesharedamong
organizations, which includeommunicatiometworks hardware] T applications, standardsr
datatransmission, andumanlIT skills, knowledge, and experiencis. Interorganizationall
infrastructurgorovidesa commonl T foundation forinterfirm businesseand processedt also
offersfirms sharedT serviceshatfacilitatethe exchangef information,goods,and services.
Studiesn both organizatiorandinformationsystemgIS) areafoundthattherehasrecentlybeen
amoveto cooperation betweefirms andinterorganizational T infrastructurehasbeenadriving
forcebehind thistrend[2, 4]. ThisIT-guided cooperation isalled electronicooperation 3].

In this study, weareconcerned with electronimooperation achieved through thseof
interorganizationalT infrastructuran supplychain context. Sinceherehasbeen limited number
of empiricalstudiesdelineatingtherole of IT in the (re)structuringcooperativanterfirm
relationships ], we will empiricallyexaminetherole of threelT capabilities of
interoganizationalT infrastructureon electroniccooperation. Morespecifically, wewill testthe
relationships amonthreecapabilities ofinterorganizationalT infrastructureandthe
contributions ottwo capabilities orelectroniccooperation.
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RESEARCH FRAMEWORK

Interorganizational IT Infrastructure Capabilities and Electronic Cooperation

The primary role of interorganizational IT infrastructure is to provide shared IT
capabilities facilitating information sharing, coordinating business processes across organizations,
and finally establishing cross-organizational integration [11]. Bensaou and Venkatraman [4] and
Choi [7] identify the following three IT capabilities of interorganizational IT infrastructure:
technological, structural, and informational capability. These capabilities refer to IT functionality
provided, electronic linkages established, and richness of information exchange made through
interorganizational IT infrastructure, respectively. They are consistent to the three IT
infrastructure capabilities addressed by Broadbent, et al. [5]: IT services, reach, and range.

Cooperation, by definition, requires joint efforts or actions taken by independent firms to
achieve mutual outcomes or singular outcomes [1]. Cooperative structure is enabled by highly
customized components or integrated subsystems and thus requires high levels of interdependence
between organizations. Likewise, electronic cooperation is described as a tightly coupled interfirm
relationship achieved by IT [24]. This IT-induced cooperation lays the middle between the
electronic markets (transaction-oriented markets such as stock exchanges) and electronic
hierarchies (centrally directed interactions within a single firm) [8] and involves explicit
coordination through high relation-specific investment and information processing capabilities [4,
12]. Electronic cooperation is measured as the level of an organization’s dedication to its partners
[24]. Transaction volume, frequency of contact, and degree of joint decision-making are most
frequently used measures as objective indicators of electronic cooperation in transaction cost
economics, strategic management, and marketing studies [4, 12, 19].

Technological Capability

Technological capability represents provision of shared IT functionality on which interfirm
IT applications are implemented and used [5]. The extent to which interorganizational IT
infrastructure provide shared IT functionality, such as an integrated telecommunication network,
task/team support technologies (e.g., groupware and discussion databases), information-rich
media, and united customer database, determines the nature and scope of technological capability.
For example, a common or third-party IT infrastructure such as Value Added Network (VAN) is
likely to offer more extensive technological capability, while a Private Proprietary Network (PPN)
provide more selective IT functionality for EDI applications.

Based on the extensiveness and selectiveness of IT functionality, technological capability
determines the intensity and scope of IT use among partnering firms for information exchange and
electronic interactions [4]. The greater intensity and scope of IT use tend to make partnering firms
build relation-specific workflows, processes, and human skills [12, 22]. Moreover, the intensity
and scope of IT use delineate the “reach” of partnering firms, which is described as the locations
and degree of electronic linkages supply chain partners can reach [15]. Thus, more extensive
technological capability is likely to support partnering firms to establish multiple and more
intensive interaction structures which link their various functional areas and even customers or
competitors. In addition, the greater intensity and scope of IT use make partnering firms improve
information access and information processing capabilities [23, 18]. Thus, technological
capability also supports partnering firms to exchange a variety of information more completely
and accurately.
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Hypothesis 1a: More extensive technological capability of interorganizational IT
infrastructure will lead to more intensive structural capability.

Hypothesis 1b: More extensive technological capability of interorganizational IT
infrastructure will lead to richer informational capability.

Structural Capability

The structural capability determines the interaction patterns or structures established
among supply chain partners. Interaction structures involves rules and procedures, direct contacts,
task forces, and liaison personnel supporting information exchange between firms and thus are
related to interfirm information processing capabilities [10, 20]. These structures have different
capacity for interfirm coordination, especially due to their contributions to the nature and scope of
electronic linkages established between firms. In general, structural capability determines the
interaction governance mechanisms which carry out organizational duties, through directing the
flow of information, managing the depth, breadth, formality, and centrality of interactions, and
capturing the complex and dynamic interchange between partners [19]. In organization studies, the
structure of interfirm interactions have been widely studied as important factors that influence
interfirm relationships [23] and as direct correspondence to the nature of electronic cooperation
[16]. Indeed, successful partnerships exhibit effective interaction channels. Information
processing view of organizations sees information exchange as a central phenomenon in
organizations, and has contributed greatly to the understanding of information exchange behaviors
that affect the development and quality of interfirm relationships [18].

Daft and Lengel [10] state that structural design can provide information of suitable
richness to reduce equivocality as well as offer sufficient data to reduce uncertainty. More intense
and diverse interaction structure between supply chain partners increases the amount and diversity
of information exchanged between firms in the supply chain [16]. Through such interaction
channels, partnering firms will be able to handle more relation-specific information such as
proprietary data formats which do not directly match to the industry- established document
standards. In this way structural capability also increase the quality of information exchange and
information representation [17].

Hypothesis 2a: More intensive structural capability of interorganizational IT
infrastructure will lead to richer information capability.

Hypothesis 2b: More intensive structural capability of interorganizational IT
infrastructure will lead to higher electronic cooperation.

Informational Capability

Informational capability of interorganizational IT infrastructure refers to richness of
information exchanged between organizations in that it determines the diversity of information
exchange and the quality of information exchange [7, 13]. Informational capability enables
partnering firms to handle a number of distinctive information types (e.g., a variety of data types
and business transaction formats) and helps them to manage diversified information issues that
occurred in exchanging a broad range of information. Without support for diversity of information
exchange, organizations will confront internal information conversion issues, which can
complicate and overwhelm their business transaction processes [19]. Therefore, information
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diversity supports free and frequent communications with minimum obstacles and consequently
facilitates better cooperation between partnering firms.

In general, interfirm relationships loose efficiency when transactions involve highly
embedded organizational and technical resources and capabilities, conditions which require high
quality of information exchange (e.g., credibility of information exchange activities) [21]. Poor
quality of information exchange often causes incomplete and inaccurate information exchanged
and leads to feeling of frustration [10], which leads firms to be reluctant to contact their partners.
Information exchange quality is expected to reduce or eliminate misunderstandings that may arise
on account of errors in information exchange due to inaccurate, incomplete, and late information
transmission of organizations’ intentions. Especially in interorganizational relationships area,
information quality is considered as critical signal for future intentions and interpreted as an overt
manifestation of more subtle phenomena such as trust and commitment [19]. Therefore, it reduces
the extent of conflicts in organizations and improves electronic cooperation between partnering.

Hypothesis 3: Richer informational capability of interorganizational IT infrastructure will
lead to higher electronic cooperation.

RESULTS OF SEM ANALYSIS

To test the research model, we collected data through a self-administered questionnaire
from IT managers in manufacturing and retailing industries and used structural equation modeling
(SEM) for data analysis. The unit of analysis for this study is a dyad, dyadic relationship between
several large buyers and their respective suppliers.

The test of hypotheses consists of two steps: testing measurement and research model [14].
The results of measurement model shown in Table 1 indicate that the residual matrix contains no
values significantly different from zero supporting the adequacy of the model and that the
construct reliabilities are sufficiently high- 0.86 for technological capability, 0.90 for structural
capability, 0.81 for informational capability, 0.88 for electronic cooperation.

Table 1. Parameter Estimates and Reliability Statistics of Constructs

Construct Parameter ML Estimate t-Value** Reliability
TC1 0.79
Technological TC2 0.95 9.79
Capability (TC) TC3 0.70 7.86 0.86
SC1 0.81
SC2 0.89 9.15
Structural SC3 0.68 7.23 0.90
Capability (SC) SC4 0.86 9.78
SC5 0.74 8.00
SC6 0.69 8.64
Informational IC1 0.94
Capability (IC) IC2 0.70 7.02 0.81
Electronic EC1 0.94
Cooperation (EC) EC2 0.82 9.32 0.88

The first item ML estimate in each construct is fixed at 1.00 and does not have a t-value.
** All t-values are significant at p < 0.01.

Figure 1 and Table 2 show the hypothesized model and its path and fit indices. The
observed(? for the hypothesized model is 71.27 (df = 41, p = 0.001). The GFI, AGFI, NFI, CFl,
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and RMSEA are 0.92, 0.86, 0.94, 0.99, and 0.042 respectively. Adjusting for degrees of freedom,
the normed value of? is 1.74. Both the normed value gf and absolute fit (i.e., GFI, AGFI,

RMSEA) and comparative fit indices (i.e., NFI, CFl) indicate that the hypothesized model is a
good-fitting model. As shown in Table 2, most path coefficients are of high magnitude and exhibit
high t-values. These values range from 0.25 to 0.90. The t-value indicates that all path coefficients
are significant at p = 0.05. Furthermore, the coefficient of determination for structural equations is
0.96 for the model, indicating that 96% of variance of electronic cooperation is explained by
indicators.

Figure 1. Hypothesized Model Showing Pdth

Structural

Capability

0.66** 0.29*

Technological
Capability

Electronic
Cooperation

0.90**

0.25* ' 0.48%
Informational
Capability
#TheAs andds are omitted for schematic simplicity
Table 2. Path and Fit Indices for Hypothesized Model
Path Coefficient 3) t-Value
Technological Capability —> Structural Capability 0.66 6.24**
Technological Capability —> Informational Capability 0.25 2.15*
Structural Capability —> Informational Capability 0.90 6.61**
Structural Capability —> Electronic Cooperation 0.29 2.09*
Informational Capability —> Electronic Cooperation 0.48 3.16**
Measures of Model Fit
Xx?=71.27 (df = 41; p = 0.002)%/df = 1.74
GFl =0.92; AGFI = 0.86; NFI = 0.94; CFl = 0.99; RMSEA = 0.042

*significant at p < 0.05
**significant at p<0.01

Cohen [9] recommends the interpretation of size effect of path coeffifs@m ¢(he social
science. Standardized path coefficients with absolute values less than 0.10 may indicate a “small”
effect; values around 0.30 a “medium” one; and “large” effects may be suggested by coefficients
with absolute values of 0.50 or more. According to his recommendation, we argue that all
constructs in the model show moderate or strong association. More specifically, technological
capability has strong and moderate association with technological and informational capabilities
(B =0.66,3 = 0.25), respectively. Structural capability shows strong association with information
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capability and moderate association with electronic coopergdiend(90,3 = 0.29). Information
capability displays strong association with electronic cooperafien@.48). Furthermore, the
t-values of these constructs are significant at p < 0.05 or p < 0.01. Therefqrél;5iH.a Hop and
H3 were supported.

DISCUSSION AND CONCLUSIONS

This paper tests the relationships among three capabilities of interorganizational IT
infrastructure and the contributions of the two on electronic cooperation. Our findings provide a
greater understanding of the roles of interorganizational IT infrastructure on cooperative interfirm
relationships in supply chain. First, our findings indicate that technological capability has impacts
on electronic cooperation through enabling partnering firms to build intensive interaction
structures and to exert rich information exchange activities, instead of having direct relation to
electronic cooperation. This finding is consistent to the research in IS success. The IS success
studies describe that IT capability determines organizational IT use and in turn, IT use affects
organizational performance.

Second, the interaction structures formed through structural capability have impact on
electronic cooperation directly and through information capability. The findings also confirm the
existence of the relationships between structural governance and cooperative relationships in
information systems, organization, and marketing areas [19, 23]. As structural capability increases
the amount of information exchanged between partners, the equivocality and uncertainty
accompanied to interfirm relationships are reduced [10] and the opportunity for taking cooperative
and coordinated actions in the relationships is also enhanced.

We found interesting results in relation to the path to electronic cooperation. The strong
path of technological capabiliy structural capability» informational capability> electronic
cooperation is our potentially most influential finding. This finding indicates that the role of
interorganizational IT infrastructure on interfirm relationship will be better achieved by supporting
a variety of interaction channels for aligning business processes, communicating business
strategies, building trust, and sharing information between supply chain partners. This finding may
give us a guideline for further research. Instead of looking for a direct relationship of structural
capability to cooperation, the influences of structural capability on process integration, trust, and
information sharing behavior and procedures which have been discussed as critical factors of
cooperation in the literature will be worthwhile to investigate.
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