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Antecedents and Consequences of Smaller SupplieElectronic Integration with

International customers: Effect of Communication Cuture

ABSTRACT:

Literature suggests that advances in informatiod aommunication technologies have been a
major driver in restructuring MNEs and their crobsrder supply chain management. In response
to this claim, this study examines determinants am@domes of electronic integration of small
suppliers with their international customers. Dragi on an empirical base of 240
Taiwanese-based electronics equipment manufactuserexamine the effect of culture, internal,
interorganizational and environmental dimensionsead@actronic integration and its impact on
supplier performance. Findings on the pertinenceet#ctronic integration in international
suppliers-customer relationships are presenteddindussed.
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1 Introduction and motivation

Changes in the landscape of international businsgsgifically key globalization
dynamics such as growing liberalization and advanice information and communication
technologies (ICT), have facilitated shifts in 8teategy and structure of MNEs. There is now an
increasing emphasis on specialized ‘slivers’ oivaats, i.e. the disintegration and stretching of
MNESs’ value-adding activities with suppliers arouthé world (Buckley and Ghauri, 2004). The
literature agrees that ICT advances have been armi@yer in restructuring MNEs (Birkinshaw,
Toulan, and Arnold, 2001; Nolan, Sutherland, andrif)) 2002) and effective coordination and
management of cross-border supply chain activdiescritical elements of firm performance.
However, how to effectively deploy these systemati@rnational supplier-customer relationships
and thus how to leverage internal, interorganizeticand environmental dimensions to obtain

higher levels of performance, is empirically undglered.

The progressive and more prominent importance ehmckd information systems in the
coordination of channel partners across nationahtaries is demonstrated by a variety of firms.
Companies such as Dell, GM and Wal-Mart have régem@mmitted significant resources to
supply chain management systems (SCMs) in an attéonpnprove coordination with their
suppliers (Subramani, 2004). The literature hakqucup on this trend and pointed at the
increasing importance of interfirm systems inteigratn international buyer-supplier relationship
management (Jean, Sinkovics, and Kim, 2008). Cotltlve SCM systems enhance information
processing capabilities and help in solving coaation problems through electronic integration
across borders. Advancements of electronicallygnatied applications involve collaborative
planning, forecasting, and replenishment (CPFR)dfAski and Haedicke, 2003), but a crucial

conceptual challenge that pertains is to identify $pecific conditions under which electronic



integration can provide better support for inteigral exchange relationships and improve

expected outcomes.

The bulk of studies on the adoption of interorgatianal information systems (I0S) has
focused on the context of electronic data intergeaeDI) (Grover and Saeed, 2007), however,
technological innovation has resulted in contempoil®S shifting from EDI toward more
Internet-based, open standard 10S which incorpofatetionalities such as collaborative
forecasting beyond the ones provided by traditidiial (Zhu et al., 2006). Moreover, earlier
studies have mostly examined the adoption of I0Sh& context of domestic exchange
relationships. Furthermore, more work is requiredunderstand how cultural characteristics
shape the implementation and deployment of 10Sifors in an international channels context
(Erumban and de Jong, 2006; Jean et al., 2008hoidth the increase in outsourcing and
offshoring activities has driven a profusion oferiirm partnerships across national border
(Hatonen and Eriksson, 2009), our understandingedérminants and outcomes of electronic
integration as a coordination and integration maidm of cross-border exchange relationships
remains limited. What is more, the extant literathas documented a positive link between I0S
and firm performance, however, the study of IT mmfperformance is still incomplete in some
aspects. First, a few scholars report either necefér even a negative effect of IT on firm
performance (Jean, 2007). Moreover, empirical ewdeon the impact of SCMs on firm
performance is mostly restricted to the customégsv and there has been limited research from

a supplier’s perspective (Sanders, 2008).

In an attempt to move beyond the state of exikimmgwvledge, this study seeks to develop
and test a model to understand how electronic fatem in international supplier-customer

relationships can improve performance outcomesippléers. Specifically, electronic integration



is conceptualized in terms of coordination andatmfative arrangements via electronic media
between suppliers and their international custonfersajor contribution to our understanding of
electronic integration is the investigation of ae@ent factors. We posit internal,
interorganizational and environmental dimensionsraviing from existing literature,
innovativeness is considered a key dimension, nateto the organization. Trust, is an
interorganizational relationship dimension and @rnts of environmental dimensions we
explicitly consider environmental volatility andlture. While the IB literature has for long been
considering cultural distance as a factor relevamiternational exchange relationships, we also
consider the context of communication culture. Tiiseen as critically important to our context
of electronic integration where 10S and IT reseahds found communication culture as
antecedent of electronic integration in internatiosupplier-customer relationships. By testing
the antecedents and performance consequences dfoele integration in international
supplier-customer relationships comprehensivelypre model, we are able to investigate the
conditions for electronic configurations that hepppliers in promoting the development of

successful international arrangements.

The context of our investigation is provided by emmational supplier-customer
relationships between Taiwanese original equipmmainufacturing (OEM)/original design
manufacturing (ODM) suppliers and their internatibcustomers in the electronics industry. This
is an ideal context for our study, as customer§afvanese OEM/ODM suppliers are from
different cultural contexts and exchange coordoratind collaboration relationships are strongly
relying on electronic media. The survey methodolegs conducted and structural equation

modeling was employed to analyze the data.



The reminder of this article is organized as fobow conceptual model is developed that
delineates the relationships among key constriitis literature from transaction cost economics
(TCE), relational exchange and resource based RBVY) is reviewed to provide support for
each construct. Predictions regarding the ante¢edar consequences of electronic integration
are offered. These hypotheses are tested empyricaild the results are presented. The paper

concludes with a discussion of findings and diatdifor future research.
2 Conceptual framework and hypotheses

Prior research in interorganizational informatigstems (I0S) adoption has extensively
drawn on organizational, relational technologicatl &nvironmental variables to examine the
determinants of I0S adoption. Merging this stredmesearch with international business and
culture literature, the proposed conceptualizatibantecedents and consequences of electronic
integration in international supplier-customer tielaship is proposed in Figure 1. As shown in
Figure 1, drawing from TCE, resource-based view, r&fational exchange theory, environmental
turbulence (based on TCE), innovativeness (basedRBW) and trust (based on relational
exchange) are incorporated as key determinantteofrenic integration for supplier with their
international customers. Further, drawing from tieoal development of international business
and culture theories by Hofstede (1984) and H&IB7), two cultural factors that are unique to the
international B2B context- cultural distance and dontext of communication culture- are also
included into the conceptual framework. Culturadtdnce underscores the interaction between
partners from different cultural environments. Qudd distance has been linked to the
implementation and utilization of electronic intagion in international context. Contexts of
communication culture highlight the communicationlteral which could also affect the

configuration of electron integration for suppliers relationships with their international



customers. These antecedents are thought to #ffeckegree to which the supplier would like to
employ electronic integration with the internatibsastomer. Further, the framework aims to
determine under what condition electronic integrattan be in the best configuration which can
be a source of competitive advantage for smallppksers in international exchange relationships.
Thus, the relationships between electronic intégmatinnovativeness, trust, environmental
volatility and their impacts on supplier's relatginp performance will be discussed. The
proposed conceptualization provides a general mdtusl can serve as the theoretical and
empirical foundations for future research on ofbems of I0S such as online reverse auction in

the international market.

Insert Figure 1 about here

2.1 Role of electronic integration in inter-organizati@al relationships

Electronic integration, in this study, refers te #xtent to which firms use supply chain
communication systems (SCCS) to conduct specifipplyu chain activities ranging from
operational levels such as tracking order, deafingice to strategic levels such as collaborative
demand planning and forecasting (Wang, Tai, and @846). TCE (Williamson, 1975) contends
that vertical integration is preferred over mark@thange when the sum of transaction and
production cost of market exchange exceed thosa@esérchy. According to TCE, electronic
integration is seen as an alternative form of goaece and coordination mechanisms which
provide benefits such as reduction of coordinatbmst and transaction risk which vertical
integration can provide (Kim and Mahoney, 2006bng/at al., 2006). Thus, it has been argued
that IT-enabled integration could be seen as e¥iegovernance mechanism without involving

common ownership for exchange parties (Zaheer arkatraman, 1994). Moreover, electronic



integration constitutes a mechanism which relatiogavernance could provide because
electronic integration requires both exchange esaitvest in relationship-specific investments
and mutual commitment (Kim and Mahoney, 2006b). sThitihas been argued that electronic
integration can facilitate joint decision makingdazollaborations in exchange relationships and
thus give firms better capability in managing thefirannel relationships (Kim, Cavusgil, and

Calantone, 2006).

In order to opertationalize electronic integratioasearchers have proposed different
approaches. Earlier research only focuses on E®lausd integration as the proxy of electronic
integration. Recently, some studies have tried xterel the conceptualization of electronic
integration and operationalize it as a multidimenal constructs. Subramani (2004) identify
electronic integration as two patterns of IT useclhncluding IT use for exploitation and IT use
for exportation. Kim et al. (2005) refers to specdfomains: electronic integration for monitoring
and electronic integration for coordination. Intgrg both Subramani (2004) and Kim et al.’s
(2005) work, this study employ two independent disien to conceptualize electronic
integration- electronic integration for coordinatiand electronic integration for collaboration

according to the intentionality of use for elecimimtegration.

Electronic integration for coordination includesndacting coordination and control
channel activities such as checking inventory armtyct quality information through SCCS
(Kim et al., 2005; Wang et al., 2006). Electromtegration thorough specific IOS such as EDI
has been conducted by channel partners to suppormon operation execution and control
which help firms reduce their coordination coseditonic integration for collaboration refers to
conducting collaborative planning, forecasting gmwduct design for partners via SCCS

(Subramani, 2004). The internet-based open starl@8dsuch as Extensible Markup Language



(XML) facilitates higher level of electronic integgion which helps firms conduct more

collaborative activities with their channel parséKim et al., 2006).

2.2 The influence of cultural distance on electronic tegration

The present study adopts Hofstede (1984)'s conabp#ion of cultural distance.
Previous studies have shown that cultural distdrasea unique influence on the way a company
govern their international partners (Zhang, Causgid Roath, 2003). Further, some earlier
work has also discussed culture’s impact on th@talo of IT, both at firm (van Everdingen and
Waarts, 2003) and country level (Erumban and deg,J@906). The suppliers and their
international customers in this study are assurodektong to diverse culture, as they are from
different countries. Thus, these cultural differemienay result in different attitudes toward the use

of electronic integration in governing their excharmelationships.

It is logical to argue that the more distant thétuwes, the greater the uncertainty and
asymmetric information the two organizations mugtezience, and the greater the reliance on
electronic integration for exchange parties to eeskacoordination and information process
capabilities in international channel relationship®r example, as the Chinese and North
American cultures are considered distant, it shdvddmore common to exercise electronic

integration to support transactions between thnpes.

On the other hand, some may argue that differamoational culture may lead managers
to more rely on relational, trust based governaneehanism to coordinate their transactions due

potential loss and misuse of proprietary infornmatiorough IT-based coordination mechanisms.

According to relational exchange theory, relationatms such as bilateral information
exchange and harmonious conflict resolution, camesas better governance mechanisms in

international channel relationships. Higher lexadlglectronic integration could allow partners to



exchange bilateral information for forecasting,npieng and joint product development. Thus, it
has been argued electronic integration in collaibmracan serve as a relational contract. In
dealing with partners from higher distant cultdiens may prefer to more electronically integrate
with their international partners to coordinate itheusiness processes in order to mitigate
transaction risk. Consequently, it is suggested ¢hectronic integration will more likely to be

observed when supplier in relationships with indédional customers from higher distant culture.

H1: The greater the cultural distance between thygpsier and the international
customer, the greater will be the extent to whiegupplier is electronically
integrated with its international customer.

2.3 The influence of the context of communication culs on electronic integration

The second dominant culture theory included incmnceptual framework is the context
of communication culture proposed by Hall (1976)xllHocuses on the characteristics of
communication and classified culture in differeatiotries into high versus low context culture.
According to Hall (1976), people in a high-conteatlture (e.g. Japan, China) rely on the
communication context more than low culture confexg. US, Germany). That is, people from
high culture context try to obtain information migifrom their personal information network. On
the other hand, people from low cultures conteeksaformation from a research base or use
information sources such as databases and thenénteBiven the main power of electronic
integration is to facilitate communication betwee&xchanges partners, the context of
communication culture may be a critical determinahelectronic integration in international
channel relationships. However, only limited reshdnas applied Hall's classification into the
investigation of B2B innovation adoption such asc&bnic integration in international channel

relationships.



Based on Hall's theory, it is logical to argue tbhasinesses in high-context culture are
likely to prefer in-person contacts to carry ouesuay B2B activities and such preference will
reduce the need for IT-supported coordination dnti@ast, businesses in low-context culture may
prefer to use codified information source gainimanf electronic coordination and collaboration
in international channel relationships. Conseqyentve follow Hall's classification of
communication culture contexts and hypothesizefdhewing effect of communication culture
on electronic integration:

H1: With customers from low-cultural contexts, éxtent to which the supplier is
electronically integrated with its international stomer will be greater.

2.4 The impact of innovativeness on electronic integoat

Prior researchers have tried to link some orgaiozat factors as determinants of 10S
adoption. According to a recent review by Groved &aeed (2007), organizational factors such
as top management support, organizational slacganmational readiness to accept new
technology and IT capability are considered as mnhgeterminants of EDI use. It is logical to
argue that organizational with more innovative wi@ion, it is more likely will be ready to accept
new technology. Consequently, this research focaeaanovativeness as a key determinant of
supplier’s electronic integration with the interioatl customer. According to Hult et al. (2004),
innovativeness refers to a firm’s capability to @gg in innovation; that is, the introduction of
new process, products, or ideas in the organizaliorovativeness is among the most important

organizational capability which links to firm susse

Innovativeness constitutes the key impetus for Beipp electronic integration for the
following reasons: First, innovative suppliers arere likely develop better product and service

for their customer in exchange relationships. Iratwe suppliers would perceive greater benefits



provided by IT-enabled coordination and collabanasiin international channel relationships. For
example, in the context global electronics suppigic, branded MNEs such as Dell and HP are
collaborating with Original Design Manufacturingl®™) suppliers through B2B IT applications
to develop advanced electronics products. Moreovemvative suppliers are porn to adopt
advanced technology solution in order to enhanee thusiness process. Therefore, innovative
firms are more likely to possess greater IT cajtgbiThe compatibility and readiness of IT
capability between exchange parties has been anesicdy prior researchers for the success of
IOS integration (Chwelos, Benbasat, and Dexter120Recently, Kim et al (2006) highlighted
empirical work that shows that firm’s IT capabilitpntributes to electronic integration in supply
chain relationships. Accordingly, we hypothesize,

H3: The greater the supplier’s innovativeness,gheater will be the extent to which
the supplier is electronically integrated with itdernational customer.

2.5 The impact of trust on electronic integration

In this study, trust is defined as the confiderna exchange parties have for each other’s
reliability and integrity (Zhang et al., 2003). Axding to the relational exchange theory, a
significant level of trust can be viewed as a reftal governance mechanism which helps deter
opportunistic behavior because it lessens the pedteulnerability between partners (Cavusgil,
Deligonul, and Zhang, 2004). Prior studies haventified trust as one of the most important
interorganizational factors for the adoption of I8fh as EDI (e.g. Hart and Saunders, 1997; Lee
and Lim, 2005; Zaheer and Venkatraman, 1994). Eeit integration involves sharing of
confidential information for coordination and cdltaation between exchanges parties.
Therefore, it has been argued that electronic raten has potential risk of the misuse of
proprietary information for the partners. For exéeanps Andraski and Haedicke (2003) noted, the

main concerns of many suppliers with different bmyis that if they share too much information



then, when there are meeting unexpectedly high ddnthose with the greater bargaining power
and information will demand preferential treatmanthe expense of others. Moreover, electronic
integration may create a lock in effect for thensaction party and lose an investing party’s
flexibility in exchange relationships. Given thatdrnational exchange relationships are more
cultural diverse than domestic ones, exchangegsamniay be more skeptical and unwilling to use
electronic integration as a coordination and calftabon mechanism to share confidential

information. Further, there is a significant bargag power imbalance for suppliers with their

international customers. Thus, trust is particylamhportant for suppliers to be electronically

integrated with their international customers. gnglicant level of trust may be able to deter the
risk of opportunistic behaviors by transact parnar international exchange relationships.

Accordingly, we hypothesize,

H4: The greater trust in international supplier-¢amer relationships, the greater will
be the extent the supplier is electronically intggd with its international
customer.

2.6 The impact of environmental volatility on electranintegration

Environmental volatility is defined as the extemtvthich environment changes quickly
(Klein, Frazier, and Roth, 1990; Skarmeas, Katskaad Schlegelmilch, 2002). In a competitive
environment such as the global electronics industpid fluctuations in demand and supply
conditions aggregate a level of uncertainty becafigidficulties associated with making accurate
predictions. According to TCE, prior research sisgge that one way to deal with environmental
uncertainty is vertical integration with channettpars in order to reduce transaction cost (Klein
et al., 1990). However, vertical integration incac®rdination cost and loses firm’s flexibility in

channel structures.



Electronic integration provides an alternative fowoh vertical integration without
ownership. IT-enabled coordination and collaboratienhances information processing
capabilities of the transaction parties and hasnbemarded as a more efficient vertical
coordination mechanism in coping with environmentatertainty (Wang et al., 2006). Thus,
prior researchers argued that firms are more willmelectronically integrated with their partners

in order to reduce transaction cost under envirortad@ncertainty (Wang et al., 2006).

On the other hand, a volatile physical and econ@nigronment may present a barrier to
the supplier to rely on electronic coordination adlaboration with the international customer.
The reasons are related to the difficulty assodiatéth obtaining necessary and accurate
information in order to effectively electronic cdarate and monitor the other partner’s activities.
Under a volatile environment, product and marké&irimation changes quickly and thus makes it
more difficult to exchange timely information. Maoreer, an uncertain environment is likely to
undermine a firm’s intention to conduct informatibased collaboration such as CPFR due to the
concerns of’ inaccurate forecast and planning. &ebers suggested that greater environmental
volatility is associated with looser electronic angzational form like electronic brokerage in
order to permit ongoing adaptations to changingketaconditions (Grover and Saeed, 2007). In
an international exchange relationship where enwivental uncertainty is exacerbated due to
geographical and cultural distance between exchaagtners (Skarmeas et al., 2002), the
supplier may not be willing to closely electronlgahtegrate with the international customer in
order to maintain its adaptation and flexibilitypadility under the volatile environment. Thus, we

predict:

H5: The greater environmental volatility faced bgwpplier, the less will be the extent
to which the supplier is electronically integratedh the international customer.



2.7 The impact of electronic integration on relationghiperformance

Viewed as an effective form of governance, eledtrantegration provides better
information processing capabilities in helping @tem and coordination processes for
suppliers with their international customers. Thene it is expected that electronic integration
enhances suppliers’ performance through reducargsiction cost. Moreover, higher levels of
electronic integration in IT-enabled collaborataetivities like CPFR can serve the role of a
relational contract which helps suppliers to mirdentransactional cost and create governance
value through self enforcing agreements (Kim andhdfeey, 2006a). In a similar way, Kim and
Mahoney (2006balso argued that electronic integration as a miatips specific investment
which enhances mutual commitment to support exahatgcording to Dyer and Singh (1998),
effective governance and relationships specifiegtment are valuable resources and could be
sources of firm’s competitive advantage in inteegnigational relationships. Further, in the case
of OEM suppliers-international customer relatiopshisupplier’'s use of electronic integration
can enhance their own reputations and IT capaslaind thus help ensure existing and attract
more international procurement arrangements (Kafahoney, and Tan, 2009). Therefore,

electronic integration can enhance a firm’s ref&lop performance in international market.

Drawing from RBV, some prior studies investigatétedent attributes of IT resources
and their contributions to firm performance (e.gd&aand Hulland, 2004). Electronic
integration is regarded as a more valuable outsid€-source which can generate higher firm
performance (Jean et al., 2008). Kim et al. (2@d86pirically show that electronic integration is
positively related to market performance in supgigin relationships. Therefore, despite of the
mixed results on IT-business value in the extaetdiure, we argue that electronic integration is

expected to reap benefits for suppliers in relatmos with their international customers.



H6: The greater the extent to which suppliers deeteonically integrated with
international customers, the greater suppliersatednship performance.

2.8 The impact of innovativeness, trust and environmaiolatility on relationship
performance

An innovative supplier firms is expected to perfowell in its relationship with the
international customer. Innovative firms are aldeatlopt innovative ideas and provide better
solutions to their customers and thus allow thenadbieve competitive advantage, thereby
contributing to their performance (Hult et al., 200For example, in the context of OEM/ODM
suppliers and their international customer relaiops, a Taiwanese electronics, HTC, worked
as an ODM supplier with the international teleconstomer like O2 and Orange to design
innovative mobile phones. HTC’s innovative capdiedi put them in a niche position in the
globalizing industry and constituted great compatitadvantage in the international market.
Thus, we argue:

H7a: The greater the supplier’'s innovativeness,greater the supplier’s relationship
performance.

Regarding the relationship between trust and sepmerformance, trust has been
considered to be critical to enhancing firm’s periance in interorganizational relationships.
Trust may be particularly important in cross-bordaationships because vertical integration
and market incentives are not always viable alterea (Zhang et al., 2003), specifically for
suppliers which are in a weaker bargaining positagainst international customers. A
significant level of trust may serve a self-enfanemt contract to deter opportunistic behaviors
between exchange partners (Cavusgil et al., 2004.trustworthy business relationship, the
supplier will put more resource and concrete eftortthe existing collaborative relationships.

Moreover, suppliers can be motivated to improveranir operation processes which could



provide better product and service for the inteamati customers, which ultimately enhance
suppliers’ market performance. Therefore the folfaphypothesis is postulated:

H7b: The greater trust in the international suppleistomer relationship, the greater
the supplier’s relationship performance.

With respect to the relationship between envirortadewolatility and relationships
performance, we argued that environmental volatiihay be detrimental to supplier's
performance. The major challenge that environmemalatility imposed on interfirm
relationships is the increased coordination cogari@eas et al., 2002). In a volatile and
unpredictable market, everything changes quicklg ans difficult for suppliers to capture
accurately customer's demand forecast and buildcoltaborative interfirm relationships
(Skarmeas et al., 2002). This results in increasimgplier's inventory and coordination cost
with their customers. Further, suppliers also neetbpe with rising distributions cost, on-time
delivery, or delays in getting new products to nearkor their customers. Therefore the
following hypothesis is postulated:

H7c: The greater the environmental volatility iretimternational supplier-customer
relationship, the less the supplier’s relationshgrformance.

3 Methodology

3.1 Research context and sample

The unit of analysis in this study is the specBigbcontracting relationship between
Taiwanese suppliers and their international MNEBauers. The focus on Taiwanese suppliers as
unit of analysis is deliberate as their culturattext is significantly different from the majoriof
their international customers, there is culturataince and the industry context is signified by
environmental volatility which makes id difficulb imake accurate sales forecasts, monitor trends

in the industry or predict accurately business dserFurthermore, the Taiwanese electronics



industry pioneers in terms of the development ffration technology and industry contributes
significantly to the global industry structure andrld economy (Dedrick and Kraemer, 2007).
To this end the examination of the Taiwanese edaats industry captures industry leaders from
the suppliers’ perspective as well as the contiigMNE partners which include Intel, IBM, HP,
and Dell which dominate this market. Most of tharmted electronic companies outsource their
product development as well as manufacturing tealed original design manufacturers or

ODMs, thus disintegrating their supply chain.

Key informants in this study are senior OEM/ODM @act managers who are directly
involved in international subcontracting relatioipsiwith branded firms and have knowledge

about IT.

The study uses survey methodology to collect tha.dde sampling frame for the survey
comprises of all electronic companies from the €Y7 directory of th&op 5000 Largest Firms
in Taiwan published by China Credit Information Service #dtotal of 1069 companies). All
firms in the database were contacted to assegssdigbility and locate appropriate informants

for the study.

The data collection followed a two-step approaditidlly, qualitative interviews were
conducted with 15 senior OEM/DOM account managewdirectors to frame the context of the
study and obtain conceptual input necessary todifpliconstruct development and
contextualization of the survey instrument. Althbugpt designed as a dyadic study, care was
taken to counter-balance perspectives provided MNE partners. Hence, two interviews were
recorded with branded electronics MNE buyers. Iseaond step, a large-scale survey was
undertaken. To maximize response from Taiwaneseebaectronics companies who have been

‘over-used’ as information providers for managensutlies in recent years, we followed Yu and



Cooper’s (1983) suggestion to combine telephonegambnal contact survey. Moreover, we also
sent questionnaires through e-mail for respondehtspreferred to answer questionnaires in this
way. For the telephone and e-mail surveys, eadhnmdnt who agreed to participate in this study
was faxed or emailed a questionnaire packet. 2é@hls questionnaires were returned, resulting
in an effective response rate of 22.72% (240/10B@spondent characteristics are presented in

Table 1.

Non-response bias was assessed by classifyingmespoto two groups, early responses
and late responses (Armstrong and Overton, 197d)th&more, independent t-tests on
demographic variables such as revenue and employeder were performed. No significant
difference was identified. We also ran other tgemt key variables such as IT advancements in
the proposed conceptual model between these twopgroAgain, no significant difference
emerged, hence non-response bias did not prespridbéem in our database (Armstrong and

Overton, 1977).

Insert Table 1 about here

3.2 Measurement

Multi-item scales and seven-point response fornvegése used to operationalize all
variables. The measurement approach for each tiereonstruct in our model is described

briefly below.



3.2.1 Electronic integration

Electron integration of the supplier with the imational customer was viewed as a
higerh-order construct and operationalized on tasisoof Kim et al. (2005) and Kim et al.
(2006)'s work, tapping electronic integration foootcdination and electronic integration for
collaboration. The electronic integration for caoation was assessed employing a four -item
scale, which gauges the coordination and contrge@s of electronic integration. The
collaboration facet of electronic integration waesasured using three items that captures the

degree to which collaborative channel activitiesexanducted through SCMs.

3.2.2 Cultural distance

We operationalized cultural distance as a compasitee based on the commonly used
procedure in international business literature tpex by Kogut and Singh (1988), where
distance score is calculated for each internationsiomer country based on a variance-weighted
average of Hofstede’'s four dimensions includes viddialism, uncertainty avoidance,
masculinity and tolerance of power distance (Hafstel984). High and low cultural distance

groups are formed by median split of cultural dis&scores.

3.2.3 Communication culture context

According to Hall’'s (1976) approach, countries che classified into high and
low-context culture based on the way messagesoanencinicated within a society. We form high
and low-context culture groups of the supplierseinational customer in our study based on

Hall's classification.



3.2.4 Innovativeness

OEM/ODM supplier innovativeness was based on Hualed Hult (1998), and modified
to the customer-supplier context. It is operatia®al as a construct comprising five measures.
These address the suppliers’ abilities to introdecénology new to the industry as well as to the

company and the service’s uniqueness and innovessse
3.2.5 Trust

A four-item scale was used to measure trust. Ittatsn from Doney and Cannon (1997)
and adapted to our context. These items measurgufi@ier’s perception of the credibility and

benevolence of international customers in the pastrips.

3.2.6 Environmental volatility

The four-item construct taps the variety of the kaafor the focal supplier’s product, in
comparison with other products in general. The g@apture the changeabilty of market shares,
difficulty in monitoring trends, stability of indtry volume, and accuracy of sales forecasts, and

are borrowed from Skarmeas et al. (2002).

3.2.7 Relationship performance

Relationship performance is defined as the extntttich the suppliers consider their
relationships with international customers worthehequitable, productive and satisfying. We
developed a scale consisting of eight items onbtmas of previous work by Selnes and Sallis

(2003) and Kim et al (2006).



4  Analysis and results

4.1 Common method bias

All measures in this study were collected via g&rquestionnaire, which opens up the
threat of common method bias. Survey data is alyaysntially threatened by common method
bias, as such data rely on respondents’ percepsimg a single source of information. We used a
two step approach to elucidate this issue. Firélgrman’s one-factor test was used (Podsakoff
and Organ, 1986; Wu et al., 2006). A principal comgnt analysis of all the items included in
this study was performed. No dominant factor enei(gjee first factor explains only 13% of the
total variance), which indicated that there is madence suggesting the presence of common
method bias in this study. Secondly, we pursuedeemgorous approach to assess the extent to
which common method bias is affecting the data yamalby conducting a test for potential
common method bias using hierarchically nested manee structure model offered in the
literature (e,g., Cote and Buckley, 1987). Therditere suggests that we estimate three models:
trait only model (M2), method only model (M3), aindit and method model (M4). Table 2 reports
the results of our estimations along with the ressof testing for the presence of trait factors and
testing for the presence of a method factor (Lesd.eR004). According to the results, variances
from construct items (or traits) are significanbowever, variances from the method are present at
1% construct items are considered as in M2 and s suggests that only an insignificant
portion of the covariance originates from the mdtheed in data collection. To further assess the
extent to which such method variances are presémceur data, we calculated the mean
percentages of variance explained by the consiteros and by the common method factor. The
results show that the mean percentage of variaxudaieed by the construct items is 67.1% while

that of the common method factor is only 3.5%, ¢ating that common method bias is minor (Lee



et al., 2004). Therefore, we conclude that commethod bias is not posing a major threat to the

study.

Insert Table 2 here

4.1.1 Measurement Model and Construct Validity

We carried out confirmatory factor analysis (CFAing EQS for Windows 6.1 to
evaluate the measurement model. The CFA modeldeslall five study constructs. To purify the
measures, items with a loading less than .5 wengrelted in an effort to increase convergent
validity. Furthermore, item scales linked to madnart one construct were removed to improve
discriminant validity. The purification process lged at least three items for each construct. As
Table 3 shows, the CFA model revealed an exceflemtith the covariances provided by the
dataset with(? = 390.05 on 194 d.f., NNFI = .935, CFI = .946, SRM .049, and RMSEA = .064

(Bentler and Chou, 1987).

Subsequently, the unidimensionality of construcss @wssessed by assessing convergent
validity, discriminant validity, and construct ralility. According to the results, all items are
significantly loaded on their corresponding fagiok .01) and their loadings are greater than .5 as
shown in Table 3, suggesting that all study comstrinave an adequate level of convergent
validity (Nunnally and Bernstein, 1994). For disemant validity, average variance extracted
(AVE) of each construct should be greater thasli@red variances (Fornell and Larcker, 1981).
As reported in Table 4, the average variance eteda@VE) for each construct ranged from .55 to
.71 while the shared variances among constructgerhfrom .02 to .66, as reported in the upper
triangle of Table 4. However, no shared variancesewgreater than AVE of the respective

construct. These results demonstrate a good ldvdisariminant validity between our study



constructs (Fornell and Larcker, 1981). Finally tomposite reliability of each construct and
standardized parameters of measurement items@oded in Table 3. All composite reliabilities
are greater than .86, far above the acceptablé déveé suggested in the literature (Nunnally and

Bernstein, 1994).

Insert Tables 3 & 4 here

4.1.2 EIC as a second order construct

Before estimating the structural model with EIGasecond order construct, we estimated
another CFA with EIC specified as a second-ordastract to assess its validity as a second-order
construct. All other constructs remained the samim @he previous CFA. The results were=
390.62 with 196 d.f., NNFI = .936, CFI = .946, SRMR049, and RMSEA = .064. While NNFI
shows a minor fit improvement, most other fit indexremained pretty much the same.
Furthermore, the chi-square difference confirmawweCFA models are not statistically different.
To assess the model fit improvement between thesenasted models, we examined CAIC index
reported. In order for a non-nested model fit tarbproved, CAIC index should be decreased.
According to the results, there was a slight fiprowement from the first order model (CAIC =

-871.987) to the second order model (CAIC = -888)42

Subsequently, the validity of the second-order tros was assessed by examining the
loadings of the two dimensions of EIC first for gengent validity. As shown in Table 5, the
loadings were .70 for electronic coordination a@d for electronic collaboration indicating a
good level of convergent validity. For discriminasatlidity, we examined the AVEs and shared
variances. The shared variances ranged from .@®D{avhich is much less than the AVE of .65 for

EIC. It shows a good level of discriminant validityr EIC as a second order construct. The



composite reliability of EIC, the second order domst, was .79, which is greater than .70,
suggested in the literature (Nunnally and Bernste@94). These results suggest good construct

validity for EIC as a second-order construct.

Insert Table 5 here

4.2 Structural model

To test our hypotheses, the proposed model witmalisurement items from the CFA
model with EIC as a second order construct is edathusing EQS for Windows 6.1. The results
reveal an excellent fit of the model with the eriggit covariances provided by the data withe
463.60.975 on 240 d.f., NNFI = .927, CFIl = .937 M#R= .052, RMSEA = .062. Based on the

excellent fit of the structural model, the propobggotheses are tested.

In Hypothesis 1, we claimed that the differencé®m communication cultures (e.g., high
vs. low context of cultures) would affect EIC posly. That is, if the buyer is from a high
context culture, EIC will be lower. According tcetiesult, it is supported (b =-.120, p <.05). We
also maintained in Hypothesis 2 that a greater leveultural distance between the international
buyer and supplier will result in a higher levelEIfC. However, it is not supported by the result
(b=.-.032, p > .05). In Hypothesis 3, we claimedtth supplier’s innovativeness will affect EIC
positively, which is supported by the result (b=23p < .01). It is further argued in Hypothesis 4
that a supplier’s trust in the international buyef result in a high level of EIC. The results als
support this hypothesis (b=.181, p < .01). Theltedurther lend support for Hypothesis 5 that

argues a negative impact of environmental turbidencEIC (b= -.152, p <.05).

In regard to the impact of EIC on relational pemfance, we expected in Hypothesis 6

that EIC influences relational performance poslitivelThe results provide support for this



hypothesis (b =.143, p <.05). In Hypothesis 7acantend that innovativeness of the spplier will
have a direct impact on relational performanceciis supported by the result (b =.312, p < .01).
It is also expected in Hypothesis 7b that trusti$e® relational performance directly, which is
supported by the result (b = .393, p < .01). Finadhvironmental turbulence was expected to
have a negative impact on relational performancectdy. We did not find support for the

hypothesis (b = -.029, p > .05). We summarize theselts in Figure 2.

Insert Figure 2 here

5 Discussion

With the growing of international outsourcing adtes, managing interorganizational
relationships becomes critically important. Elentoointegration via advanced IT has been
increasingly adopted in interfirm relationshipsaaseffective coordination mechanism. This study
seeks to understand the antecedents and conseguEnelectronic integration in international
customer-supplier relationships. Drawing from T&BV and relational exchange perspectives,
we investigate environmental volatility, innovatness and trust as key drivers of electronic
integration. More specifically, based on Hall (19@6d Hofstede’s (1984) conceptualization, we
examine the impact of communication culture anducaldistance on the degree of electronic
integration in international exchange relationship®reover, we examine the performance
outcome of electronic integration in internatioagthange relationships. The results of this study

have some implications for both theoretical develept and managerial practice.

Conceptualizing electronic integration as a secortr construct including electronic
coordination and electronic collaboration, eleciron integration in international

customer-supplier relationships in this study hassitive and significant impact on relationship



performance for suppliers. The results demonsthatieelectronic integration in terms of effective
use IT in coordination and collaboration channeivdes can work as an effective governance
mechanism. Supplying firms with greater extent dceonic integration with international
customers can enhance information processing ddpabiand reduce coordination costs
cross-border which ultimately improve performanogécome. This is consistent with TCE which
argues that effective governance mechanism canneehfam value in exchange relationships.
This is also consistent with the RBV perspectivachtargues that IT alone is not sufficient for
enhancing firm’s performance. Only by integratingthwspecific firm activities such as
coordination and collaboration in international lexege relationships, IT can be a source of
firm’'s competitive advantage. Therefore, electromitegration in international exchange
relationships can be seen as both effective gomemanechanism and a contribution to the
enhancement of firm capabilities. This is in linéhvan emerging view that argues that firm
resources and capabilities can span across firrndavies and be embedded in interfirm
relationships. Electronic integration in internatibexchange relationships can thus be viewed as
an effective governance mechanism which also seaseffrm capability and creates value for

suppliers in international exchange relationships.

In terms of the antecedents of electronic integratn international customer-supplier
relationships, the results show that communicatigture has a significant impact on the degree
of electronic integration. When a high context erét supplier is in relationships with an
international customer from high context cultutas tsupplier will tend to be more reluctant to
use interorganizational information systems forrdowtion and collaboration activities. This
finding verifies communication culture between exiope parties in international exchange
relationships plays a crucial role in determinirtie tdegree of electronic integration in

international customer-supplier relationships. Camiwation culture, which emphasized the



context in which exchange parties communicate e#fuér, has a significant impact on electronic
IT integration. Some earlier studies have arguedpibtential impact of culture on IT adoption.
However, limited empirical work has focused on camimation culture and in fact empirically

establishes its impact on the degree of electrantegration in international exchange

relationships.

On the contrary, in our study, cultural distancehioh is conceptualized based on
Hostede’s (1984) culture dimensions, does not tmlelectronic integration. This finding is
interesting and consistent with recent argumentshenmisleading role of cultural distance in
international business. That is, recent studie® ltaicized on using Kogut and Singh (1988)’s
composite scores of cultural distance as a proxpational cultural difference. For example,
driven by globalization and a significant crosshpaltion effect of culture (Ralston et al., 2008),
more and more global managers have a global mindss® similar culture value. Therefore,
using a composite score of cultural distance immerang cross-border activities has become more
challenging for international business studies @fuB008). This study finds that using
communication culture in measuring national cultuddference seems more appropriate in

examining the adoption electronic integration iternational exchange relationships.

The results also show that innovative culture gipdiers can facilitate the development
of electronic integration in international exchamgtationships. This finding demonstrates that
innovativeness orientation plays a crucial roledeveloping a supplier's IT capability that is
conducive to higher firm performance. Innovativenesentation serves a signaling function in
that it shows the ability and strategic orientatiointhe supplier to engage in cross-border
e-commerce activities. This is consistent with phtrature which proposed the crucial role of

innovativeness culture in the diffusion of innoweati Moreover, the finding demonstrates that



innovativeness has strong direct impact on relatign performance. The results highlight the
importance of supplier innovativeness in developingre productive international exchange

relationships with the customers.

The strength of the impact of trust on electromtegration is consistent with prior
findings and thus reinforces the importance of tiyag healthy, trust-based relationships as key
antecedents of electronic integration in interfretationships. For electronic integration to pan
out successfully between exchange partners, terges as a key foundation function. It is an
inter-organizational tool that facilitates effe@ivcoordination and collaboration between
exchange partners. This is specifically pertinarthe context of international supplier-customer
relationships, where customers enjoy largely a phweole, due to the smaller suppliers’
dependency on their business partners. Customerssarally more reluctant to share critical
knowledge, specifically if trust has not yet beeaveloped between exchange partners.
Furthermore, trust also serves as an effective amesi in terms of improving outcomes of the

relationship.

The findings also show that environmental volatijiresents a barrier and hinders the
willingness to utilize electronic integration asedational exchange and coordination mechanism
between international suppliers and customers. $pecific international context which
exacerbates the geographical and cultural distahexchange partners obviously implicates a
reduced willingness to integrate closely via elagic forms. While this could potentially allow
exchange partners to maintain adaptive responssgea@d flexibility capability, it seems

environmental volatility reduces this exchange apti

In line with our expectations our findings supptiré direct and positive relationship

between electronic integration and relationshiggrarance. Electronic integration serves as a



governance enabler in that it provides better mition processing capabilities and in helping
operation and coordination process for internaticugpliers with their customers. It reduces
transaction costs and helps suppliers to reaplngewards in terms of increased sales growth,
increased market share and profitability as well@a#ributes to the creation of new products and

learning about customers and markets for products.

From a managerial perspective, the findings sugtpedtsmall electronic suppliers are
well advised to invest in electronic integratioe, icoordination and collaboration processes with
their customers. Electronic integration offers adjooute for channeling internal mechanisms
such as innovativeness and it also leverages tamsinterorganizational mechanism. A major
contribution of this study is the explicit considgon of electronic integration in terms of
coordination and collaboration and its impact ilatienship performance of suppliers. Electronic
integration features positive impacts on perforngar®y incorporating context of culture in our
study which shows significant negative impact ecebnic integration, it is also highlighted that
culture play an important role in the relationsbirhange via electronic means. While cultural
distance does not show any significant results, dbetext of culture is a very important

consideration for electronic integration in intefanal supplier-customer relationships.
6 Limitations

The findings need to be seen against a set ofdiions. Firstly, when examining
electronic integration and its associated antedsdand performance outcomes, this study
considered the perspective of suppliers. Whileehsra paucity of studies taking the supplier
perspective and thus this viewpoint is an importanttribution, it may be valuable to compare
whether the findings are equally applicable frora gerspective of the international customer.

Dyadic perspectives in this context pose the specifallenge of asking respondents about the



identity and contact details of their counterpale have been unsuccessful in eliciting
appropriate response from our research partnetsfubure avenues are wide open for this
challenge. Secondly, the specific context was gl&mpsample in Taiwan, suggesting that an
extension of the study to other countries is desa/Ne hope that this study will inspire further
research to address issues pertaining to theatnibte electronic integration plays in internatbn

supplier- customer relationships.
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8 Appendix — Figures and tables

Figure 1: Proposed conceptualization of electronimtegration in international
supplier-customer relationships.
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Table 1. Demographic characteristics of the resporeghts firms (n=240)

Product Distribution Percentage Sales Revenue Pesntage
Communication Products 12.1% NT100M-NT500M (US $3M 19.6%
Systems 6.3% NT501-NT1B 15.8%
Computer Peripherals 14.2% NT1B-NT5B 39.2%
Optoelectronics 14.6% NT5B-NT10B 7.5%
Semiconductors 15.8% More than NT10B (US $300M) .9%

Computer Components 37.1%

Employee Numbers Percentage
Less than 100 20.0%
100-199 21.7%
200-499 26.7%
500-999 13.3%
1000-4999 14.6%
5000-9999 1.7%

10000 and above 2.1%




Table 2: Assessment of Common Method Bias

Model X df CFI NNFI SRMR
M1: Null model 3841.14 231 .000 n/a nl/a
M2: Trait only model 390.05 194  .000 .935 .94649
M3: Method only model 235241 209 .000 .344 .40659
M4: Trait and method model 257.14 172 .000 .96F6 .036

Model Comparison Ax? Adf Conclusion

Testing for the presence of trait
factors

M1-M2 3451.09 37 <.01 M1>M2

M3-M4 2095.27 37 <.01 M3>M4
Testing for the presence of a method
factor

M1-M3 1488.73 22 <.01 M1>M3

M2-M4 132.91 22 >01 M2>M4




Table 3: Measures and composite reliabilities

Constructs and Measures Composite
Reliability

Innovativeness .87
Our firm’s management actively seeks innovativagle .87
Innovation is readily accepted in program/ projaeinagement. 91
Technical innovation is readily accepted in oumfir .69
Trust .88
We believe the information that our internationastomer provides us. | .78
Our international customer is genuinely concerinad dur business

succeeds. .89
When making important decisions, our internatiarnustomer considers our

welfare as well as his own. 74
Our international customer is trustworthy. .80
Environmental Volatility .92
Sale forecasts in your business are quite inaceurat 91
It is very difficult to monitor the trends in ourdustry .99
Sales volume in our industry is very volatile 75
Electronic Integration-Coordination .89
Our international customer monitors our qualitypodduct electronically. | 70
We exchange product price and market informatiah wur international

customer electronically. 73
We and our international customer coordinate prodnglans with each

other electronically. 91
We and our international customer coordinate inmgnlevels with each

other electronically. .93
Electronic Integration-Collaboration .88
Relying on our information system we collaboratdanecasting and

planning with our international customer. .93
Collaboration in demand forecasting and plannintwur international

customer is always possible through our informagsipstem. .89
We collaborate with our international customer ewmproduct design and

development through our information system. .69
Relationship Performance .86
Increased sales growth. 73
Increased market share. .66
Enhance product quality. .75
Improvements to current processes or creationwfprecesses 72
Learning about customers and markets for our prisduc .84




CFA Model Goodness of Fit Indexes:
Chi-square: 390.05 on 194 d.f., NNFI: .935, CF469SRMR: .049, RMSEA: .064

@ All items were measured using a 7-point Likeriscanging from 1=strongly disagree to 7=strongly
agree




Table 4: Intercorrelations and Shared Variances oMeasures (n=246)

F1 F2 F3 F4 F5 F6

Innovativeness (F1) 69 .13 .02 .09 .16 .25
Trust (F2) 36 .65 .07 .07 .12 .44
Environmental Turbulence (F3) -14 -2679 .04 .06 .05
Electronic Integration (F4) 30 .26 -.2068 .66 .11
Electronic Integration-Coll (F5) 40 34 -25 8171 .15
50 .66 -22 .33 .395

Relationship Performance (F6)

Note: The correlations are in the lower triangle of thetnmaShared variances are in the upper triangle

of the matrix. The average variance extracted is in thgatials.



Table 5: Electronic Integration - Second Order Consuct

First-Order Construct Loadings
Electronic Coordination .70
Electronic Collaboration .90

Note: Average Variance Extracted = .65; composli@bility = .79.



Figure 2: Role of electronic integration in internaional buyer-seller relationships
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