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ABSTRACT

While innovations generated by supply channel relationships, as opposed to individual
partners, play an increasingly important role in the success of all supply chain partners,
there has been a dearth of research in the literature on how supply chain relation-
ships cultivate the process of such innovation generation. We explore supplier market
knowledge acquisition, relationship learning, systems collaboration, and technological
uncertainty as antecedents of supplier innovation generation, which is in turn hypoth-
esized to positively affect the relationship performance of the supplier. Furthermore,
supplier dependence on the buyer is investigated as a moderator of the effects of such
antecedents on supplier innovation generation. Empirical tests, which used a sample of
236 Taiwanese executives, supported most of the hypotheses, and some implications of
the results are discussed. [Submitted: April 28, 2011. Revised: September 19, 2011;
March 1, 2012; April 15, 2012. Accepted: April 20, 2012.]
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INTRODUCTION

Innovation is considered to be a key to firms’ success in the competitive business
environment. Recently, innovation outsourcing has become a megatrend and has
helped many companies, such as IBM, HP, and Dell, to reduce their research and
development (R&D) budgets, while relying on their external suppliers to take more
responsibility for design and product development (Azadegan & Dooley, 2010).
This trend is turning suppliers into an increasingly important source of product
and process innovation. However, developing effective supplier-driven innovation
involves many challenges. Henke and Zhang (2010) recently showed that cus-
tomers’ exploitation of power in the exchange relationship with their suppliers is
detrimental to supplier innovation activities. In addition, geographical or cultural
separation between exchange partners increases coordination costs and business
risks, creating significant obstacles to innovation generation in the supply chain
relationship.

Furthermore, in terms of the outcomes of innovation generation within supply
chains, it has been debated whether delegating more responsibility for innovative
activities to suppliers leads to benefits for both suppliers and buyers in the supply
chain relationship. On the one hand, innovation outsourcing allows companies to
focus more precisely on their core competence and reduce costs. On the other
hand, the outsourcing of high-value-adding activities entails risks, such as the loss
of critical knowledge, and ultimately can erode a firm’s internal capabilities.

While researchers have studied extensively how to manage and facilitate
innovative activities and discussed the implications, the literature has focused
largely on intrafirm rather than interfirm contexts. Roy, Sivakumar, and Wilkinson
(2004, p. 61) note that there is a “dearth of research” on innovation generation
in buyer–seller relationships. It can be argued that the conditions that facilitate
innovation in intra- and interorganizational contexts may differ. For example,
the literature suggests that because of the physical and psychological distance
between exchange parties, knowledge-sharing routines might be more important
for stimulating innovation generation in supply chains (Cheung, Myers, & Mentzer,
2010).

Further, power plays a central role in business-to-business exchange rela-
tionships (Zhao, Huo, Flynn, & Yeung, 2008). In an exchange relationship charac-
terized by significant power asymmetry, the less dependent party can exert power
to exploit the other. While the literature suggests that power-dependence may af-
fect firms’ innovative activities, empirical evidence on the issue is sparse, with
the exceptions providing mixed results. For example, Yli-Renko and Janakiraman
(2008) find that dependence is detrimental to supplier innovation. However, Wang,
Bradford, Xu, and Weitz (2008) find no significant relationship between power
and creativity in interfirm relationships. Accordingly, the relationship between
power-dependence and innovation in channel relationships needs further empiri-
cal investigation. Finally, another deficiency in the literature is that most studies
concentrate on the benefits to customers of suppliers’ innovative activities within
supply chain relationships (e.g., Hult, Hurley, Giunipero, & Nichols, 2000; Azade-
gan & Dooley, 2010). Very little is known about the performance implications for
suppliers.
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This study contributes to the existing knowledge in three ways. First, while
prior research has focused on the drivers of innovation activities in individual
firms, we investigate the drivers of innovation generation in customer–supplier re-
lationships. Drawing on the knowledge-based view (KBV) (Grant, 1996a, 1996b),
we identify three firm aspects that influence the process of innovation generation:
specifically, organizational (the generation of supplier market information and
relationship learning), technological (systems collaboration), and environmental
(technological uncertainty) factors that affect innovation in customer–supplier ex-
change relationships. Second, we empirically examine innovation generation and
how it is linked to supplier–customer relationship performance—an important, but
still equivocal issue. Third, we explore the moderating effects of supplier depen-
dence on the relationships between the drivers of innovation generation and its
customer–supplier relationship performance outcomes. For this, we integrate re-
source dependence theory (RDT) (Pfeffer & Salancik, 1978) with network theory
(Rowley, 1997).

The empirical setting of this article consists of cross-border customer–
supplier relationships between Taiwanese contract manufacturers (suppliers) and
their international original equipment manufacturer (OEM) customers in the elec-
tronics industry. International OEM customer–supplier relationships in the Tai-
wanese electronics industry offer an excellent setting for this study for the follow-
ing reasons: (i) Taiwanese suppliers strongly depend on their international OEM
customers and exhibit significant power asymmetry in their exchange relation-
ships (Jean, Sinkovics, & Cavusgil, 2010a); (ii) Taiwanese suppliers have recently
taken on more responsibility for product innovation for their international OEM
customers and have transitioned from the role of OEMs to that of original design
manufacturers. New product development is a critical and particularly challenging
task for these types of firms because they operate with limited resources and or-
ganizational capabilities. Taiwanese suppliers have been striving to enhance their
innovative capabilities by providing better products and services to their interna-
tional OEM customers, in order to increase their bargaining power.

CONCEPTUAL FRAMEWORK AND HYPOTHESES

Relying on the definition of Nielsen and Lielsen (2009), innovation in this study
consists of product and process innovation, generated through customer–supplier
relationships. According to the relationship view (Dyer & Singh, 1998) and orga-
nizational learning theory (Hult et al., 2000), the customer–supplier relationship,
or the interfirm relationship in general, is the locus of innovation through effective
learning (Powell, Koput, & Smith-Doerr, 1996). Hence, innovation in customer–
supplier relationships refers to the application (or utilization) of external knowledge
to generate new products or processes in exchange relationships. This is consis-
tent with the KBV, which highlights the importance of knowledge integration and
application in innovation generation (Grant, 1996a, 1996b). However, we focus
primarily on the supply side of innovation, rather than the demand-side issue of
the diffusion of innovation among organizations (or innovation adoption). The
rationale is that the literature to date has focused largely on innovation adoption,
but there is currently a tremendous shift in focus taking place, from the adoption of
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innovation toward understanding the drivers and outcomes of innovation generation
(Vincent, Bharadwaj, & Challagalla, 2004). Product and process-related innovative
activities contribute to the overall innovation so that continual improvements in
manufacturing processes help firms not only to maintain product-innovation-based
competitiveness, such as product quality enhancement and new product develop-
ment, but also to improve their future innovation capabilities. To this end, in our
research we differentiate between innovation and organizational innovativeness,
because innovation is typically an outcome-oriented measure, as in “new product
and process innovation,” while innovativeness captures the firm-level orientation
toward, and culture of, innovation (Provan & Gassenheimer, 1994; Hurley & Hult,
1998).

We draw on the KBV and identify technological, organizational, and envi-
ronmental factors as antecedents of innovation in customer–supplier relationships.
According to the KBV, innovation is the output of knowledge acquisition, shar-
ing, and accessing, within and between organizations (Grant, 1996b; Grant &
Baden-Fuller, 2004). The literature suggests that product and service innovation
require different types of knowledge, including knowledge of markets and tech-
nology (Sullivan & Marvel, 2011). In addition, the KBV argues that innovation
generation in the supply chain context includes the processes of knowledge ex-
ploration and exploitation. First, knowledge exploration and generation require
supply chains as vehicles of learning, in which each member firm uses the supply
chain to transfer and absorb their partners’ knowledge bases. Second, knowledge
exploitation and application point to a form of knowledge sharing in which each
member firm accesses its partners’ stocks of knowledge in order to exploit com-
plementarities, but with the intention of maintaining their own distinctive bases of
specialized knowledge (Grant & Baden-Fuller, 2004). Accordingly, the conceptual
model of the study, as shown in Figure S2, postulates that innovation generation
in customer–supplier relationships is enhanced by supplier market knowledge
acquisition, relationship learning, systems collaboration, and technological uncer-
tainty, as the KBV suggests. The research model incorporates different contexts
of knowledge exploration and exploitation, including market knowledge acquisi-
tion, knowledge accessing processes (relationship learning), virtual and IT-enabled
learning (systems collaboration), and technological knowledge-intensive environ-
ments (technological uncertainty) (Brockman & Morgan, 2003; Nielsen & Nielsen,
2009).

The literature argues that market knowledge acquisition, in terms of both
customer and competitor information, is an external knowledge integration mech-
anism. According to Zhou and Li (2012), market knowledge acquisition represents
an external knowledge integration mechanism that can help capture, interpret, and
deploy a firm’s knowledge base. In addition, market knowledge acquisition facili-
tates the absorption of critical knowledge from external market sources, including
customers and competitors. Hence, the concept of market knowledge integration
as a knowledge integration mechanism enhances firms’ absorptive capacity re-
lated to the identification of knowledge from the environment through explorative
learning (Cohen & Levinthal, 1990). In addition, we add an interorganizational
context through the use of relationship learning (Jean, Sinkovics, & Kim, 2008;
Jean & Sinkovics, 2010). This refers to a joint activity between a supplier and a
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customer in which the two parties share market information. Such information is
then jointly interpreted and integrated into a shared relationship-domain-specific
memory that changes the range or likelihood of relationship behavior (Selnes &
Sallis, 2003). Because of this, such information sharing is considered a crucial
collective learning process through which firms can access other members’ market
knowledge and drive innovations in customer–supplier relationships.

Regarding interorganizational learning, the literature also maintains that or-
ganizational absorptive capacity plays a role in efficient learning (Grant, 1996b;
Malhotra, Gosain, & Sawy, 2005). Absorptive capacity refers to an organization’s
ability to add new knowledge to existing knowledge (Grant, 1996b, p. 111) and
such a capacity involves a set of organizational routines and processes that orga-
nizations use to acquire, assimilate, transform, and exploit knowledge to produce
organizational capabilities (Malhotra et al., 2005). For Grant (1996b), absorptive
capacity is one of the important organizational characteristics that help transform
knowledge into value in the process of knowledge management. Reflecting this,
we integrate absorptive capacity into our framework implicitly. Specifically, we
expect relationship learning to affect the level of organizational innovation to the
extent that both the supplier and the customer have absorptive capacity. In other
words, relationship learning is conceptualized so as to capture the knowledge ac-
quisition, assimilation, and transformation (e.g., absorptive capacity), through the
development of an interorganizational culture that cultivates the interorganizational
integrative process mechanism (e.g., interactions and collaborations between the
supplier and the customer), as discussed by Selnes and Sallis (2003) and Malhotra
et al. (2005).

In addition, prior studies have extended absorptive capacity to the inter-
organizational context, and discuss the impact of absorptive capacity between
exchange partners on interorganizational learning (e.g., Lane & Lubatkin, 1998).
Although the absorptive capacity perspective stresses the necessity of overlaps in
the knowledge bases of exchange parties so that they may engage in interfirm
learning, this argument is developed in the context of single-loop learning (Lane,
Koka, & Pathak, 2006). As a result, according to this view, absorptive learning
is characterized as a learning race. In contrast, in our study relationship learning,
a form of reciprocal and double-loop learning, emphasizes the reciprocal nature
of the learning process as an effective knowledge integration mechanism that
helps develop new knowledge through colearning and joint discovery. This helps
relationship learning to overcome the limitation of dissimilar knowledge bases
and enhance relationship-specific absorptive capacity through the development
of mutual understanding and joint sense-making between two parties (Lubatkin,
Florin, & Lane, 2001). In sum, relationship learning depends not only on the
similarity of the partners’ general knowledge bases, but also on differences in the
partners’ knowledge domains (Grant & Baden-Fuller, 2004). As pointed out by
Lubatkin et al. (2001, p. 1367), “reciprocal learning requires no such information
domain constraints, and indeed are better served when the overlap in knowledge
is minimal.”

The conceptual framework of the study also includes systems collabora-
tion, as a technological driver of innovation. Systems collaboration is defined
as the extent to which supply chain partners strive to make their supply chain
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systems compatible with each other and therefore ready for interfirm forecasting,
planning, and collaborative product development (Kim & Lee, 2010). The extant
literature shows that advanced IT systems, used in a supply chain context, can
facilitate interorganizational learning processes and ultimately lead to new market
knowledge (Malhotra et al., 2005). Thus, systems collaborations can be viewed
as interorganizational knowledge exchange processes, carried out through virtual
interactions between exchange parties, via supply chain systems. Accordingly, it is
logical to incorporate systems collaboration as a technological driver of innovation
in our model.

Technological uncertainty is adopted in the model as an environmental vari-
able. Environmental uncertainty has been identified in the literature as a driver
of firms’ innovative behaviors (e.g., Koufteros, Vonderembse, & Jayaram, 2005).
However, the unique technological environments of each industry could potentially
have different impacts on firms’ ability to innovate. For instance, in the context
of the high-tech industry, technological uncertainty, manifested as the extent of
unpredictable changes in the technological environment, which may quickly ren-
der existing technology obsolete, can drive a firm to develop better innovation
capabilities in its exchange relationships in order to stay ahead of the competition.
In addition, an uncertain and turbulent technological environment tends to cre-
ate an abundance of technological knowledge, helping to develop innovative firm
offerings (Sullivan & Marvel, 2011).

In terms of innovation–performance relationships, the literature offers con-
flicting results. While some studies show that innovation generation is beneficial
for firm performance (e.g., Han, Kim, & Srivastava, 1998), others find no rela-
tionship or even a negative impact on financial performance (Hauser, Tellis, &
Griffin, 2006). In an effort to provide more concrete empirical insights into this
debate, this study relies on the KBV (Grant, 1996a, 1996b) and links innovation
generation in customer–supplier relationships to relationship performance. The
KBV argues that knowledge is the most strategically important resource that firms
possess. Furthermore, according to the KBV, innovation generation is the outcome
of knowledge integration, application, and reconfiguration (Grant, 1996a), which
can drive sustainable competitive advantage and eventually lead to better firm
performance.

In addition, dependence, or power as its flip side, has been argued to play
a central role in supply chain management (Tangpong, Michalisin, & Melcher,
2008; Zhao et al., 2008). According to the RDT (Pfeffer & Salancik, 1978), de-
pendence refers to the degree to which a firm relies on its counterpart for access to
scarce resources (Pfeffer & Salancik, 1978). Those who control critical resources
have power. Research suggests that power-dependence structures in exchange rela-
tionships can affect firms’ innovative activities (Tangpong et al., 2008). However,
empirical evidence on this issue is still limited. Given the importance of power-
dependence in the supply chain, the current study, as shown in Figure S1, examines
the moderating effects of supplier dependence on the relationships between the key
drivers and performance outcomes of innovation generation in customer–supplier
relationships.

Network theory argues about how the interdependence of actors and their
positions in networks influence their opportunities, constraints, and behaviors
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(Granovetter, 1973; Zaheer & Bell, 2005), offering a good theoretical basis for
our study in terms of understanding the impact of power-dependence on firms’
strategic behaviors. Prior studies have applied network theory in innovation and
new product development research in the context of intra- and interfirm rela-
tionships (e.g., Ahuja & Lampert, 2001; Rindfleisch & Moorman, 2001; Wuyts,
Stremersch, & Dutta, 2004). According to such studies, a firm’s network position
can influence whether or not a unit accesses new knowledge that is critical for
developing new products or innovative ideas (Tsai, 2001). Furthermore, a firm oc-
cupying a better position in a network has more power and is more likely to access
desired strategic resources, such as information and knowledge. Consequently, we
expect that the links between the drivers of innovation, innovation itself, and the
resulting performance will be shaped by the extent of a supplier’s dependence on
its customer–supplier relationships.

Supporting this view, the RDT highlights the importance of control over
critical resources within the organization (Pfeffer & Salancik, 1978). That is, a less
dependent supplier has more power to control and appropriate knowledge, as a
critical resource, from its exchange partners, and thus to enhance its resource base
in its exchange relationships. A supplier can leverage the power-dependence rela-
tionship to facilitate the flow and distribution of knowledge between its exchange
partners, stimulating and supporting innovative activities (Davis & Golicic, 2010).

Influence of Supplier Market Knowledge Acquisition on Supplier
Innovation Generation

According to Zhou and Li (2012), supplier market knowledge acquisition refers
to a supplier’s strategy for acquiring information about customers’ expressed and
latent needs, and competitors’ product and service offerings and market strategies.
The supplier’s market knowledge acquisition provides a focus for its product devel-
opment and sales growth efforts by enabling it to develop strong relationships with
key customers and gain insights into opportunities for market development. The
market orientation literature views customer and competitor orientation as critical
elements of organizational culture and as strategic orientations for supporting firm
innovation (e.g., Gatignon & Xuereb, 1997; Han et al., 1998). A customer-oriented
firm that monitors its customers’ needs closely tends to improve its creativity by
producing novel and meaningful new products and processes that, in turn, en-
hance its innovation potential through its entire business system. In addition, a
competitor-oriented firm tends to continually monitor its progress against that of
other key firms, which can lead to opportunities to create products or processes that
are differentiated from those of its competitors. Thus, it tends to facilitate inno-
vations in order to stay abreast of its competitors. Supporting this view, Song and
Thieme (2009) show that a supplier’s involvement in market intelligence gathering
can facilitate radical and incremental innovation.

The KBV also suggests that market knowledge pertaining to customers and
competitors plays a crucial role in developing better product innovation (Sullivan
& Marvel, 2011). Zhou and Li (2012) indicate that knowledge acquisition is a
knowledge integration mechanism that can enhance the width of suppliers’ knowl-
edge bases. Market knowledge acquisition helps expand the scope of information
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search beyond existing customers or markets. In addition, market information
acquisition helps enhance knowledge identification through explorative learning
(Cohen & Levinthal, 1990). The infusion of new information from external sources
likely generates new ideas for innovations. This is particularly true for suppliers
with limited and narrow knowledge bases. Such suppliers have to rely on external
sources in order to generate innovations. Hence,

H1: In customer–supplier relationships, a supplier’s market knowledge
acquisition is positively related to its innovation generation.

Influence of Relationship Learning on a Supplier’s Innovation
Generation

Following Selnes and Sallis (2003, p. 85), we define relationship learning as
“a joint activity between a supplier and a customer in which the two parties
share information, which is then jointly interpreted and integrated into a shared
relationship-domain specific memory that changes the range or likelihood of po-
tential relationship-domain-specific behavior.” According to this view a typical
organizational learning process may include multiple facets, such as the exchange
of information, joint sense-making, and knowledge integration (Cheung et al.,
2010). The literature shows that interorganizational learning enhances innovation
by increasing the willingness to explore new ideas and develop new products
and processes. Exposure to different knowledge and perspectives enhances the
inclination to consider different alternatives, and thus increases creativity.

Exchange of information between the customer and the supplier in the buyer–
supplier relationship enables the parties to coordinate their plans and discuss oper-
ational and strategic issues as a part of interorganizational learning. This involves
firms making an effort to go beyond the exchange of day-to-day operational in-
formation by sharing long-term information such as market trends, changes in
customer preferences, new product introductions and future product plans. In sum,
information exchange as a part of relationship learning in a customer–supplier
relationship enables the firms to increase their knowledge base and, in turn, create
new knowledge to facilitate innovation (Malhotra et al., 2005).

Joint sense-making between the customer and the supplier is also expected
to enable a firm’s innovative capability. When both parties jointly interpret infor-
mation through cross-firm teams and frequent meetings, this can enable the firms
to come to a more efficient consensus and avoid confusion and conflict in the
exchange relationship. Only by joint sense-making can firms filter the information
they receive from their exchange partners and transform it into their own firm’s
way of doing business, thus enabling innovation to take place. Moreover, frequent
joint sense-making is expected to establish knowledge-sharing routines and thus
facilitate the interaction between buyer and seller, further enhancing the propensity
to innovate in the relationship (Roy et al., 2004; Wang et al., 2008).

As outlined above, according to the KBV absorptive capacity refers to an
organization’s ability to add new knowledge to existing knowledge (Grant, 1996b,
p. 111) and such capacity involves organizational routines and processes that
organizations use to acquire, assimilate, transform, and exploit knowledge to pro-
duce organizational capabilities (Malhotra et al., 2005). In our study, this KBV
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definition is included implicitly. It is suggested that relationship learning affects
the level of organizational innovation to the extent to which both the supplier and
customer have absorptive capacity. That is, relational learning is conceptualized
to capture the knowledge acquisition, assimilation, and transformation through
the development of an interorganizational culture that cultivates interorganiza-
tional mechanisms such as interactions and collaborations between the supplier
and customer (Selnes & Sallis, 2003; Malhotra et al., 2005).

The absorptive capacity perspective, developed in the context of absorptive
and single-loop learning (Lane et al., 2006), suggests the necessity of the overlap of
knowledge bases between exchange parties wishing to engage in interfirm learning.
Rather than highlighting the learning-race, we focus on relationship learning, a
form of reciprocal and double-loop learning that highlights the reciprocal nature
of the learning process and is an effective knowledge integration mechanism that
can help to develop new knowledge through colearning and joint discovery. Hence,
relationship learning can overcome the limitation of dissimilar knowledge bases
and enhance relationship-specific absorptive capacity through developing mutual
understanding and joint sense-making between two parties (Lubatkin et al., 2001).
Relationship learning depends not only on the similarity of the partners’ general
knowledge bases, but also on differences in the partners’ knowledge domains
(Grant & Baden-Fuller, 2004).

The concept of relationship learning is supported by the knowledge accessing
theory (Grant & Baden-Fuller, 2004), which is grounded in the KBV. Knowledge
accessing theory focuses on knowledge application, a form of knowledge sharing
in which each member firm accesses its partner’s stock of knowledge in order to
exploit any complementarities. Thus, a supplier engaged in relationship learning
is expected to generate new combinations from the existing knowledge, leading to
better product and process innovations.

Based on these arguments, we propose:

H2: In customer–supplier relationships, relationship learning is positively
related to supplier innovation generation.

Influence of Systems Collaboration on Supplier Innovation Generation

The systems collaboration dimension in this study is defined as the extent to which
customers and suppliers strive to make and keep their supply chain systems com-
patible with each other. As Kim and Lee (2010) suggest, this compatibility allows
partners to collaborate in forecasting, planning, and new product development.
It has been argued that systems collaboration can eliminate potential integration
barriers between exchange parties, which can arise from incompatibilities in sup-
ply chain communication technology (Frohlich, 2002). The integration of supply
chain systems can facilitate interaction and coordination between customers and
suppliers, increasing the likelihood that they will exchange ideas and opportu-
nities (Kim & Lee, 2010). According to the absorptive capacity perspective, the
innovation outcome is a function of a firm’s absorptive capacity to identify, as-
similate, and exploit knowledge from the environment (Zahra & George, 2002).
Malhotra et al. (2005) assert that absorptive capacity can be enhanced through
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“common language” (p. 111) between partners and its efficient use through ad-
vanced communication tools such as information technology. Hence, systems col-
laboration can facilitate absorptive capacity related to knowledge acquisition, dis-
semination, and exploitation, which in turn leverage knowledge bases and enhance
suppliers’ innovation outcomes (Malhotra et al., 2005).

The literature also shows an association between IT systems, learning, and
innovation. For instance, in the context of new product development, Ettlie and Paul
(2006) find that IT can enable rapid, accurate, and reliable knowledge sharing and
can increase the accessibility and availability of new knowledge for innovation.
Further, Roy et al. (2004) imply that systems collaboration could facilitate the
generation of innovation in the supply chain because any previously redundant
knowledge can be captured through advanced IT systems that electronically link
routine buyer–seller information, such as that related to production, forecasting,
and planning. Supporting this view, our preliminary interviews showed that HTC,
a Taiwanese mobile phone producer, has adopted advanced IT systems, such as
product-design-manage systems, in order to link with foreign customers in its
innovation process. The application of such systems has enabled organizations to
reduce learning barriers and improve their product and process innovations. Thus,
we predict:

H3: In customer–supplier relationships, systems collaboration is positively
related to supplier innovation generation.

Influence of Technological Uncertainty on Supplier Innovation
Generation

Technological uncertainty in this study is defined as the extent to which volatil-
ity, change, and unpredictability of technology exist in a supplier’s cross-border
customer–supplier relationships with its international customers (Lee, Chen, Kim,
& Johnson, 2008). The importance of the organization’s innovation environment is
generally well acknowledged in the literature (Souder, Sherman, & Davies-Cooper,
1998). Building on this, the current study argues that suppliers adopt more innova-
tive actions in order to adapt to, and take advantage of, opportunities that emerge
from technological uncertainty in supplier–customer relationships. Unpredictable
changes in the technological environment quickly render existing technology obso-
lete which is targeted at a certain customer, resulting in a shorter product life cycle.
To minimize the threat of obsolescence, firms must introduce innovations that
depart from their existing products, services, and markets. Firms that pursue such
innovations can capitalize on changing circumstances by creating new products
and services or meeting the needs of emerging markets (Jansen, Van Den Bosch, &
Volberda, 2006). For example, during our preliminary interviews with HTC, which
manufactures Smartphones, a senior manager stated “in the Smartphone industry,
technological uncertainty is quite significant, and we have to cultivate emerging
technology trends like cloud computing and keep developing innovative products
and services in order stay ahead of the competition.”

Further, according to the KBV, firms are more likely to acquire technolog-
ical knowledge to respond to changing markets via rapid product developments
(Sullivan & Marvel, 2011). The acquisition of such knowledge can enhance the
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firms’ absorptive capabilities and compress their learning curves, while avoiding
the need to expend scarce internal knowledge resources (Autry, Grawe, Daugh-
erty, & Richey, 2010). Some empirical evidence shows that a turbulent environment
makes technological firms adopt more innovative strategies, implying that techno-
logical uncertainty leads to more innovation (Li & Atuahene-Gima, 2001), even
in the context of supplier–customer relationships. Hence, we make the following
prediction:

H4: In customer–supplier relationships, technological uncertainty is posi-
tively related to supplier innovation generation.

Impact of Supplier Innovation Generation on Relationship Performance

Relationship performance in our study refers to the perceived economic perfor-
mance of jointly acting parties in exchange relationships, relative to expectations
and competitors’ performance, in terms of measures such as sales growth, market
share, and profitability (Sinkovics, Jean, Roath, & Cavusgil, 2011). A supplier that
generates more innovation should have the ability to create a relationship with its
customer that contributes to its market and financial performance. It should be able
to provide better product quality or deliver better products and services in a timely
manner, which should enhance the effectiveness and efficiency of the exchange
relationship. It should also gain more business opportunities to work with interna-
tional customers, because its innovations will build its reputation. This, in turn, will
enhance its sales or profits. For example, HTC, which is known for its innovation
through the new generation of smartphones, has been able to build relationships
with a variety of international customers as a result of its enhanced market and
financial performance.

In line with this argument, the KBV suggests that innovation generation
is an outcome of knowledge integration, application, and reconfiguration (Grant,
1996a) and can lead to sustainable competitive advantage and, eventually, better
firm performance.

H5: In customer–supplier relationships, supplier innovation generation is pos-
itively related to relationship performance.

Moderating Effect of Supplier Dependence on the Innovation Generation
Process

The literature explores how the power-dependence structure influences a firm’s
innovation generation. However, little empirical work has been done to examine
how power-dependence shapes the links between the drivers of innovation and
innovation itself, and between innovation and firm performance. In order to fill
this research gap, we explore the moderating effect of supplier dependence on the
innovation generation process and its outcomes. According to the RDT (Pfeffer
& Salancik, 1978), an organization can be viewed as dependent on another if the
latter controls an important resource or if there are no alternatives to that resource.
Furthermore, when a party is dependent on another party, the latter has more power
and controls more resources (Pfeffer & Salancik, 1978).
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Network theory links power-dependence with network position and ar-
gues that network centrality can be regarded as an additional source of inter-
organizational power, over and above an actor’s ability to generate dependencies
through resource exchange (Astley & Sachdeva, 1984). An actor in a more central
network position is expected to control more resources. Complementing both the
RDT and network theory, we argue that asymmetric dependence in the exchange
relationship leads to asymmetry in the network structure between the actors in-
volved. A dependent supplier lacking control of desired strategic resources is likely
to occupy a less central network position. In contrast, a less dependent supplier
is more likely to generate greater network centrality in its exchange relationship
network, which leads to the control of critical resources.

The literature indicates that network centrality can facilitate information ex-
change and generation (Burt, 1997; Tsai, 2001). When a supplier is less dependent
on the customer, the supplier has more autonomy and more opportunities to work
with other customers. This enables it to gain access to different views about the
market from different customers, which in turn provides it with a higher quality
and quantity of information. In addition, a less dependent supplier is more likely
to occupy a central network position, helping it to gain access to intelligence from
diverse and multiple customers and competitors. That is, its network serves as an
information-processing or screening mechanism (Ahuja, 2000). The strong–weak
ties theory also argues for the brokering effect of less dependence and working
with more customers (Hargadon & Sutton, 1997; Hansen, 1999), which helps
firms to gain more diverse information, which can help them in the development
of new products and processes. In contrast, a more dependent supplier will be in
a weaker network position and thus will lack the information advantage gained
through gathering broad and diverse customer and competitor information. Thus,
we expect that the degree of supplier dependence could moderate the influence
of market knowledge acquisition on supplier innovation generation. A less depen-
dent supplier is more likely to utilize the generated market knowledge in a way
that supports its product and process innovation. This is consistent with the RDT,
which suggests that a less dependent party can leverage its power to gain access to
information or knowledge resources.

Similarly, a power-dependence structure characterized by a low degree of
supplier dependence is expected to influence relationship learning processes. The
literature shows that network position affects learning (Gulati, 1999). A less depen-
dent supplier is likely to work with a broader scope of customers, which will help
it to gather redeployable knowledge—knowledge gleaned from one customer that
can be used to enhance the supplier’s performance with other customers (Nobeoka,
Dyer, & Madhok, 2002). This redeployable knowledge can facilitate the knowl-
edge transfer and integration process, and reduce learning costs. In addition, the
presence of different sets of customers leads to a lower level of knowledge redun-
dancy and is thus more likely to facilitate learning. In contrast, a highly dependent
supplier must focus on dealing with its dominant customers and thus loses opportu-
nities to gain novel ideas from diverse customer pools (Yli-Renko & Janakiraman,
2008). In addition, relationships with a greater degree of asymmetry of dependence
can induce more opportunistic behaviors, reducing joint learning while increasing
learning costs, as argued by the RDT. That is, the more dependent party will try
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to engage in absorptive learning so as to gain knowledge from the dominant party
and reduce its power asymmetry. In contrast, in less asymmetric exchange rela-
tionships, where suppliers are less dependent on their customers, partners are more
willing to participate in joint learning activities to generate new combinations of
existing knowledge. Accordingly, we predict that the effect of relationship learning
on innovation generation is stronger under low supplier dependence.

Prior work also links systems collaboration with power-dependence struc-
tures (Seggie, Kim, & Cavusgil, 2006). A dependent party is more likely to integrate
its information systems with those of a dominant party in order to adapt to its needs
and demands. Research shows that dependent suppliers will try to leverage systems
collaboration as a strategic resource to enhance their bargaining power (Byrd &
Turner, 2001). However, there are some drawbacks to systems collaboration: it
requires the commitment of a lot of resources, including IT infrastructures and
human skills. Also, sharing too much critical information through systems collab-
orations with less important customers may incur the risk of the appropriation of
sensitive knowledge. Thus, a less dependent supplier will wish to keep its auton-
omy and freedom, and will be less likely to accrue benefits in terms of innovation
through systems collaboration with its key customer.

In terms of the moderating effect of supplier dependence on the link between
technological uncertainty and supplier innovation generation in exchange rela-
tionships, we expect suppliers to generate more innovative outputs when they are
less dependent on their customers, even in markets in which technology changes
rapidly. The literature shows that the effect of technological uncertainty on in-
novation can be shaped by a firm’s network position and dependence structure
(Lee, 2010). Unpredictable changes in the technological environment can increase
uncertainty and make the firm’s existing technology obsolete. In order to keep up
with frequently changing technology trends, a firm has to collect a wide scope
of knowledge. Thus, we expect that a less dependent supplier will be able to oc-
cupy a more central network position and gather diverse technological information
and knowledge to help it identify new product concepts and technology devel-
opments emerging from a turbulent technological environment. The RDT argues
that a dependent party lacks control over critical resources such as the technologi-
cal knowledge emerging from an uncertain technological environment (Pfeffer &
Salancik, 1978). In contrast, a less dependent party is more likely to leverage its
power to manipulate the flow of knowledge and appropriate innovative outputs in
an uncertain environment.

We sum up the hypotheses regarding the moderating effects of supplier
dependence on the relationships between the drivers and outcomes of innovation
generation, in the context of the customer–supplier relationship, as follows:

H6a: In customer–supplier relationships, the positive relationship between sup-
plier market knowledge acquisition and supplier innovation generation is
stronger when supplier dependence is low.

H6b: In customer–supplier relationships, the positive relationship between re-
lationship learning and supplier innovation generation is stronger when
supplier dependence is low.
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H6c: In customer–supplier relationships, the positive relationship between sys-
tems collaboration and supplier innovation generation is stronger when
supplier dependence is high.

H6d: In customer–supplier relationships, the positive relationship between
technological uncertainty and supplier innovation generation is stronger
when supplier dependence is low.

Moderating Effect of Supplier Dependence on the Link between
Innovation and Relationship Performance

The impact of dependence on innovation and performance has been discussed
previously (e.g., Tsai, 2001; Lee, 2010). A supplier who is less dependent on
a given customer can gain more resources from other customers and access the
supplier knowledge or practices of those customers. Such a central network position
may enhance its profitability and sales by allowing it to apply other customers’
knowledge or practices to its products and processes in order to meet market
needs, respond to emerging market trends, or deal with competitive challenges.
In addition, less dependent suppliers have more power and autonomy to pursue
innovative activities by creating new products and processes to meet the needs
of emerging markets and consumers. As a result, they may be able to create
opportunities for above-normal returns by targeting premium market segments
and creating new niches (Jansen et al., 2006). Thus,

H7: In customer–supplier relationships, the positive relationship between sup-
plier innovation generation and relationship performance is stronger
when supplier dependence is low.

Control Variables

In the literature, a firm’s organizational innovativeness has been associated with
its innovation generation and performance (Azadegan, Dooley, Carter, & Carter,
2008; Azadegan & Dooley, 2010). Thus, a supplier’s organizational innovative-
ness, defined as the extent to which it is inclined to engage in innovative behavior,
such as adopting new ideas or processes (Deshpandé, Farley, & Webster Jr., 1993;
Hurley & Hult, 1998), is included in our model as a control variable. Firm size
and length of relationship, common control variables of firm performance, are
also included. Firm size is a well-recognized factor in a firm’s strategic moves
and performance (Aiken & West, 1991). Larger firms could, ceteris paribus,
derive greater synergies from various resources, helping them to perform bet-
ter in the markets or to implement different strategies (Aiken & West, 1991;
Wooldridge, 2000). The length of the relationship is viewed as a factor that re-
sults in stable interfirm relationships, cultivating an environment in which better
relationship performance can be expected (Ganesan, 1994; Ryu, Park, & Min,
2007).
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METHOD

Unit of Analysis

We chose to examine the specific cross-border relationships between Taiwanese
suppliers and their international OEMs because Taiwanese suppliers tend to be
smaller than their international OEM customers, and thus their relationships usu-
ally show power asymmetry. Furthermore, the Taiwanese electronics industry of-
fers a valuable empirical context because its industry members have served as
pioneers in information technology development, have championed cross-border
relationships with U.S. and European industry leaders, and are actively participat-
ing in the world economy (Dedrick, Kraemer, Linden, Brown, & Murtha, 2007).
Taiwanese suppliers compete fiercely for contracts and cross-border exchange re-
lationships with leading multinational enterprises (MNEs), such as IBM, HP, and
Dell. Subcontracted activities include product development, manufacturing, and
advanced product innovation and design (Quinn, 2000). For MNEs, this move
toward outsourcing traditional upstream value chain activities is significant as it
promises performance benefits and advantages over competitors. Hence, the dis-
integration of international supply chains is an important strategic feature in this
market.

Sampling Frame and Data Collection

Senior account and marketing managers directly involved in international OEM
relationships with branded firms were chosen as the key informants for this study.
A survey methodology was used to collect the data. The sampling frame consisted
of all electronic companies from the 2007 directory of the Top 5000 Largest Firms
in Taiwan, published by China Credit Information Service Ltd (1,069 companies).
All firms in the database were contacted to assess their eligibility and to locate
appropriate informants for the study. Respondents were asked to specify their most
important international OEM customers in terms of the largest sales volume. We
considered this to be critical to our investigation of the asymmetric nature of cross-
border relationships. In our sample, approximately three-quarters of the suppliers’
sales were derived from their single most important OEM customer.

Data collection was conducted in two stages. First, in-depth interviews were
conducted with 15 senior account and marketing managers or directors of Tai-
wanese suppliers. This initial qualitative and exploratory approach provided valu-
able inputs for the refinement of the questionnaire and the adaptation of the key
constructs to the industry context. The interviews in fact served as an a priori test
of the key constructs with respect to their usefulness and appropriateness. Second,
the final survey instrument was mailed out to Taiwanese electronics companies
from the directory. Yu and Cooper’s (1983) suggestions for maximizing response
rates were applied and multiple contact points, via telephone and personal contacts,
were established to solicit responses to the study. Questionnaires were also sent via
e-mail to accommodate respondents’ preferences for this format. For the telephone
and participation requests via e-mail, each informant who agreed to participate in
the study was faxed or e-mailed a questionnaire packet.
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Survey Response and Informant Evaluation

A total of 246 useable questionnaires were returned, resulting in an effective re-
sponse rate of 23.01% (246/1,069). Table S1 shows the respondent characteristics.
The international OEM customers in the dataset are from the USA, Japan, Ger-
many, China, and France. The Taiwanese electronics suppliers in the sample are
involved in the supply of computer components, semiconductors, communication
products, computer peripherals, and optoelectronics. Over 67% of the Taiwanese
suppliers are small to medium-sized (i.e., with less than 250 employees). The sur-
vey instrument used made it possible for us to identify the level of each supplier’s
dependence on its main international OEM customer, both in terms of resource
endowment and the potential to replace it with another customer.

We assessed nonresponse bias by classifying the responses into two groups,
early respondents (the first quartile) and late respondents (the last quartile) (Arm-
strong & Overton, 1977). Independent t-tests were performed on demographic
variables such as revenue and employee numbers. No significant differences were
identified for these descriptive variables between the early and late respondents to
our mail survey. T-tests were also run between these two groups on key variables
in the proposed conceptual model, such as technological uncertainty, supplier
innovativeness, innovation generation, and relationship performance. Again, no
significant differences emerged.

A reliable assessment of nonresponse bias can only be achieved via feedback
from the nonrespondents themselves. Therefore, we identified a selection of non-
respondents and called them to obtain explanations for their lack of response. In
all cases, the reasons provided to us regarding the lack of response were related to
time pressures in filling out the questionnaire, the general notion that the question-
naire was too demanding and the fact that other requests for feedback had to be
prioritized. These findings imply that nonresponse bias does not pose a significant
threat to the study.

Measurement Scales

Multi-item scales and a seven-point response format were used to operationalize
all constructs and variables in the study. The measures were adapted from ex-
isting studies and refined based on feedback from experienced researchers and
practitioners in the area of inquiry.

The supplier market knowledge acquisition scales were adapted from Slater
and Narver (2000) to measure the extent to which the organizational culture fo-
cuses on acquiring knowledge about customers’ expressed and latent needs, and
competitors’ capabilities and strategies. For relationship learning, we measured the
joint activities between exchange partners, through which they share information
and jointly interpret it in order to generate mutual behavior (Selnes & Sallis, 2003;
Cheung et al., 2010; Jean, Sinkovics, & Kim, 2010b). The scales for relationship
learning were borrowed from Jean et al. (2010b) and adapted for the current study.

Systems collaboration was conceptualized as the extent to which the sup-
plier’s and customer’s information systems are integrated with each other so as to
be ready for potential interfirm collaborative activities, such as planning, demand
forecasting, and new product development. We measured systems collaboration
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using three items adapted from Kim and Lee (2010). Technological uncertainty
was conceptualized to capture product complexity, technological innovation, and
the rate of technological change in the industry (Celly, Spekman, & Kamauff,
1999). It was adapted from Celly et al.’s (1999) and Jaworski and Kohli’s (1993)
technological turbulence scales. Supplier innovation generation was operational-
ized as the supplier’s application or utilization of knowledge, measured as the
outcome in terms of modifications and/or innovative improvements to products
or processes (Nielsen & Nielsen, 2009). Supplier dependence was measured as
the supplier’s perception of the extent to which it depends on its key customer.
The scale was taken from Lusch and James (1996) and adapted for this study. For
relationship performance, we adopted Selnes and Sallis’ (2003) conceptualization,
namely the effectiveness and efficiency of business relationships between suppli-
ers and customers. Finally, to measure the control variables, we adapted the scale
developed by Hurley and Hult (1998) for supplier’s organizational innovativeness,
and developed a single item for the length of the relationship.

Measurement Model Results

To evaluate the measurement model, we conducted confirmatory factor analysis
(CFA) using EQS for Windows 6.1. In the CFA, we specified all constructs as
reflective. In specifying measures for constructs, the literature suggests that no
clear causality, interchangeable and covarying measures, or shared antecedents
and consequences should be used to determine whether or not a construct is reflec-
tive (Petter, Straub, & Rai, 2007, pp. 633–634). A careful examination revealed
that some constructs, including relationship learning, have measures that may po-
tentially exhibit a level of causality from the measures to the latent construct.
However, those measures also suggest that they are interchangeable and covary-
ing, and share the same antecedents and consequences. Therefore, in our case
all the measures seem to meet the conditions for reflective scales. Furthermore,
the current state of the literature reveals that specifying measures as reflective
offers operational advantages, including the use of CFA and advanced statistical
software in the data analysis process. Particularly, considering that this study is
directed toward theory testing, we specified our constructs as reflective, following
suggestions in the literature (Diamantopoulos & Siguaw, 2006; Hair, Ringle, &
Sarstedt, 2011).

The CFA model includes all eight study constructs. In the measurement
purification process, items with an unacceptable loading (i.e., less than 0.5) were
eliminated to increase convergent validity (Bagozzi & Yi, 1988; Bollen, 1989). For
discriminant validity, item scales linked to more than one construct were removed
as well. After this process, at least three items remained for each construct. The
final CFA model shows a good fit of the measurement model with the covariances
provided by the dataset: χ2 = 458.711 on 271 d.f., NNFI = 0.939, CFI = 0.949,
and RMSEA = 0.053 (Bentler & Chou, 1987; Hu & Bentler, 1999).

Subsequently, we assessed the validity of each construct by evaluating their
unidimensionality, convergent and discriminant validity, and reliability for internal
consistency (Fornell & Larcker, 1981). First, for unidimensionality, we examined
the largest standardized residual reported. This was 0.18, indicating that there is
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no significant threat to the unidimensionality of the constructs (Fornell & Larcker,
1981). Moreover, all items are significantly loaded on their corresponding factors
(p < .01) and their loadings are all greater than 0.5, as shown in Table 1. These
loadings indicate an adequate level of convergent validity (Nunnally & Bernstein,
1994). For good discriminant validity, average variance extracted (AVE) should be
greater than the shared variances of each construct (Fornell & Larcker, 1981). As
shown in Table S2, the AVEs range from 0.58 to 0.73, and the shared variances
among the constructs range from 0.00 to 0.56, as reported in the upper triangle of
the table. These results demonstrate a good level of discriminant validity among
our study’s constructs (Bagozzi & Yi, 1988; Dyer & Singh, 1998). Finally, the
composite reliability of each construct is calculated using the formula suggested
in the literature (Fornell & Larcker, 1981); these values are reported in Table 1.
All composite reliabilities are greater than 0.80, above the acceptable level of 0.7
discussed in the literature (Nunnally & Bernstein, 1994).

Common Method Bias Assessment

When a survey method is used to collect data from a single source, common
method bias is always a potential threat. To assess the extent to which common
method bias affects our results, we pursued a rigorous approach using hierarchically
nested covariance structure models (e.g., Cote & Buckley, 1987). We estimated
three models: a trait-only model (M2), a method-only model (M3), and a trait-and-
method model (M4). According to the results, variances from the construct items
(or traits) exist but those from the method are only weakly present (p > .01), as
is shown in Table S3. Subsequently, to assess the extent to which such method
variances are present, we calculated the mean percentages of variance explained
by the construct items and by the common method factor. The results show that
the mean percentage of variance explained by the construct items is 59.5%, while
that of the common method factor is only 7.3%, indicating that common method
bias is minor. Therefore, we conclude that common method bias does not pose a
major threat to the study.

ANALYSIS AND RESULTS

To test our hypotheses, the proposed structural model with all measurement items
from the CFA model was estimated using EQS 6.1 for Windows. According
to the results, the proposed structural model fits very well with the empirical
covariances from the data, with χ2 = 477.54 on 260 d.f., NNFI = 0.927, CFI =
0.937, and RMSEA = 0.058, as reported in Figure 1. Based on the good fit of
the structural model, the proposed hypotheses are tested. In H1, we maintained
that a supplier’s market knowledge acquisition positively affects its innovation
generation. According to the results, this is supported, with b = 0.248 (p < .01).
In H2, we proposed that a supplier’s relationship learning enhances its innovation
generation. The results lend support to this hypothesis, with b = 0.160 (p <

.05). Regarding a supplier’s systems collaboration with its international buyer, we
suggested in H3 that such collaboration results in improvements in the supplier’s
innovation generation, which the results support, with b = 0.156 (p < .05). H4
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Table 1: Measures and composite reliabilities.

Construct (Composite Reliability: CRη), Item (Loading)
Market knowledge acquisition (CRη = 0.89) (1 = strongly disagree; 7 = strongly

agree)
In your relationship with the key international customer
We use multiple methods to gather information about our main international customer’s

products, services, and strategies. (0.82)
We frequently collect information about our main international customer’s operations

that is relevant to our business (e.g., purchasing, marketing, R&D). (0.95)
We continually review the likely effects of changes in the business environment that may

affect our international customer management practices. (0.81)
We regularly collect information about our competitors’ products, services, and

strategies. (0.67)
We regularly analyze information about our competitors.a

We regularly monitor information about our competitors’ products, services, and
strategies.a

Relationship Learning (CRη = 0.89) (1 = strongly disagree; 7 = strongly agree)
In your relationship with the key international customer
It is common to establish joint teams to solve operational problems in the relationship.

(0.70)
It is common to establish joint teams to analyze and discuss strategic issues. (0.92)
The atmosphere in the relationship stimulates productive discussion encompassing a

variety of opinions. (0.93)
Systems Collaboration (CRη = 0.84) (1 = strongly disagree; 7 = strongly agree)
In your relationship with the key international customer
Relying on our information system, we collaborate on forecasting and planning with our

international customer. (0.96)
Collaboration in demand forecasting and planning with our international customer is

always possible through our information system. (0.88)
We use the Internet and our information system in conjunction with our international

customer to create our new business opportunities. (0.51)

Technological Uncertainty (CRη = 0.87) (1 = strongly disagree; 7 = strongly agree)
Please indicate your agreement with each of the following statements with respect

to your firm’s environment
The technology in our industry is changing rapidly. (0.68)
Technological changes provide big opportunities in our industry. (0.73)
There is a high level of technological innovation in our industry. (0.90)
More complex products are provided in our industry. (0.85)

Supplier Innovation Generation (CRη = 0.89) (1 = strongly disagree; 7 = strongly
agree)

Please think of the benefits in your relationship with the key international customer
Creation of new products, product enhancements. (0.74)
Enhance product quality. (0.91)
Improvements to current processes or creation of new processes. (0.89)

Relationship Performance (CRη = 0.89) (1 = strongly disagree; 7 = strongly agree)
Please think of the benefits in your relationship with the key international customer
Our relationship with our customer helps to increase sales growth. (0.88)
Our relationship with our customer helps to increase our market share. (0.80)
Our relationship with our customer helps to increase our profitability. (0.71)

Continued
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Table 1: Continued

Supplier Dependence (CRη = 0.84) (1 = very poor; 7 = outstanding)
In your relationship with the key international customer
Our company is strongly dependent on this major international customer. (0.65)
It would be very difficult for our company to replace the sales and profits realized

from this major international customer. (0.86)
Our major international customer would be costly to replace. (0.86)

Organizational Innovativeness (CRη = 0.87) (1 = strongly disagree; 7 = strongly
agree)

Please answer the following with respect to your firm’s innovativeness.
Our firm’s management actively seeks innovative ideas. (0.88)
Innovative ideas are readily accepted in program/project management. (0.90)
Technologically innovative thoughts are always welcomed in our company. (0.69)

Measurement model fit indices: Chi-Square = 458.711 on 271 d.f.
NNFI = 0.939
CFI = 0.949
RMSEA = 0.053

aItem deleted after scale purification process.

states that technological uncertainty has a positive impact on supplier innovation
generation, which is supported by the results, with b = 0.201 (p < .01). H5 proposes
that supplier innovation generation positively influences relationship performance.
The results provide support for this, with b = 0.750 (p < .01).

In terms of the moderating effects, we expected that high supplier dependence
would decrease the effects of supplier market knowledge acquisition, relationship
learning, and technological uncertainty on supplier innovation generation, as stated
in Hypotheses 6a, 6b, and 6d, but increase the effect of systems collaboration (H6c).
In addition, we expected that high supplier dependence would decrease the impact
of supplier innovation generation on relationship performance (H7). To test these
moderating effects, we carried out a multi-group analysis by median-splitting the
sample according to supplier dependence (Bollen, 1989; Bentler, 2005; Johnsen &
Ford, 2008). Then the two-group analysis was carried out with equal constraints
on all eight paths. However, the literature suggests that measurement invariance
should be assessed when multiple groups are involved in the statistical analyses
(Steenkamp & Baumgartner, 1998). Furthermore, the literature requires both con-
figural invariance and partial metric invariance to be supported in order for a com-
parison of standardized path coefficients to be made across groups, as in our study
(Steenkamp & Baumgartner, 1998). Therefore, the study followed Steenkamp and
Baumgartner’s (1998) procedure for carrying out measurement invariance tests.
According to the results, configural invariance is supported, as the combination
of significantly loaded items is consistent across the two groups (Steenkamp &
Baumgartner, 1998). In addition, metric invariance was assessed. According to
the chi-squared difference test, two of the measurement items are not invariant
(p < .01) between the groups, one item each of relationship learning and innova-
tion generation, indicating partial metric invariance for those constructs. Because
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Figure 1: Results of model estimation.

Figure 2: Results of two-group analysis.

partial metric invariance is a sufficient condition for a two-group comparison to
be made (Steenkamp & Baumgartner, 1998), we proceeded with the multi-group
analysis (Figure 2).

We estimated a two-group model with eight equal constraints—the five hy-
pothesized paths and three control variables. We added an equal constraint on all
control variables as well, because there is no theoretical reason why they should
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be different between the two groups. The chi-squared difference test of the multi-
group analysis suggested that four of the paths were significantly different for the
two groups. Thus, the constraints on those four paths were released and the model
was estimated again. The results showed that there were no significantly different
paths according to the chi-squared difference test. Furthermore, the final results
reveal a good model fit, with χ2 = 848.49 on 522 d.f., NNFI = 0.897, CFI =
0.910, and RMSEA = 0.072. Furthermore, the chi-squared difference tests show
that supplier dependence moderates the impacts of supplier market knowledge
acquisition (�χ = 8.66, p < .01), relationship learning (�χ = 6.03, p < .05), and
technological uncertainty (�χ = 5.39, p < .05) on supplier innovation generation.
However, the impact of systems collaboration on supplier innovation generation is
not moderated by supplier dependence (�χ = 1.73, p > .05). Finally, the effect
of supplier innovation generation on relationship performance is moderated by
supplier dependence (�χ = 4.16, p < .05). Therefore, H6a, H6b, H6d, and H7 are
supported by the results but H6c is not.

DISCUSSION

With the increase in global innovation outsourcing and a significant shift toward
supplier-driven innovation networks and open innovation, suppliers are now play-
ing key roles in innovation generation in global supply chains. Research on inno-
vation in supply chains is burgeoning (Roy et al., 2004; Sivakumar, Roy, Zhu, &
Hanvanich, 2010), yet our understanding of the antecedents and consequences of
innovation generation in supply chains remains rather unclear. Moreover, empirical
research that explores the moderating effect of power-dependence on the effects of
the drivers and outcomes of innovation in supply chain contexts is rather sparse.
Our objective is to explore how suppliers can enhance the innovation generation
in their customer–supplier relationships with international OEM customers, and
the influence of such innovation generation on the relationship performance. In
addition, we explore how supplier dependence moderates such effects. Drawing on
the KBV and learning theory, we develop and empirically test an integrative model
that delineates the antecedents and performance outcomes of supplier innovation
generation in customer–supplier relationships. Further, this study applies network
position and RDT to examine the moderating effects of supplier dependence on the
links between drivers and innovation and between innovation and performance.
This study broadens and deepens our understanding of how innovation by suppli-
ers can be generated in customer–supplier relationships and how it increases the
competitiveness of these suppliers. Next, we discuss our results.

Drivers of Innovation Generation

Following the KBV and organizational learning literature, this study identifies
technological, organizational, and environmental drivers of innovation genera-
tion by suppliers in customer–supplier relationships. We include supplier mar-
ket knowledge acquisition and relationship learning as organizational context
drivers. Systems collaboration is included in the model as a technological context
driver. Technological uncertainty is incorporated as an environmental variable. The
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results show that supplier market knowledge acquisition has the strongest effect on
supplier innovation generation, followed by systems collaboration, technological
uncertainty and relationship learning. Consistent with prior work, which highlights
the importance of market knowledge capabilities in facilitating firm innovative-
ness (Li & Calantone, 1998; Jay, 2003), this finding suggests that market learning,
in terms of the generation of information about both customers and competitors,
is crucial in helping the supplier create new knowledge about new products and
processes.

The findings also demonstrate that relationship learning can foster innovation
generation in customer–supplier relationships. We provide empirical evidence of
the link between interorganizational learning and innovation—an important, but
underexplored issue in the literature (Easterby-Smith, Lyles, & Tsang, 2008). Re-
lationship learning has been associated with different performance outcomes in the
literature, such as market performance and relationship value (Cheung et al., 2010;
Jean et al., 2010b). However, our results extend our understanding of these links by
relating relationship learning to innovation outcomes such as product and process
innovations. In addition, recent studies have highlighted the importance of research
that simultaneously examines both absorptive and joint learning capabilities in col-
laborative ventures (Medlin, 2006). Our findings make substantial contributions
to this stream of research by demonstrating how market knowledge acquisition
(absorptive learning) and relationship learning (joint learning) can contribute to
innovation in exchange relationships.

The results further demonstrate that systems collaboration can contribute to
supplier innovation generation. While prior work has indicated the importance
of interorganizational systems to organizational learning and innovation (Scott,
2000; Roy et al., 2004), empirical evidence of this is still sparse. Our findings
show that when supply chain systems are compatible with each other and enable
interfirm collaborative activities they can foster knowledge sharing, which facil-
itates the achievement of beneficial innovation outcomes in customer–supplier
relationships. This is consistent with Malhotra et al. (2005) and Ettlie and Pavlou’s
(2006) recent arguments and findings about the critical role played by IT in the
supply chain, in facilitating the creation of new knowledge and the generation of
innovation.

Our results further demonstrate that technological uncertainty may actually
enhance supplier innovation and that an unpredictable and changing technological
environment provides an ideal learning platform through which firms can identify
emerging market opportunities and discover niche market segments. This finding
is in line with the results of earlier organizational innovation research, which
suggested that environmental uncertainties shape innovation (Damanpour, 1991;
Frambach & Schillewaert, 2002). These results confirm the importance and value
of supplier-driven innovation in the presence of frequent technological changes
and updates in an industry.

Outcomes of Innovation Generation

Our results show that supplier innovativeness can enhance relationship perfor-
mance. This finding sheds light on the interrelationships between the innovation
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and performance of the two parties in an exchange relationship. Supplier inno-
vation, following the logic of the KBV, is regarded as a critical organizational
resource and capability, which can drive firm value in interfirm relationships. Our
finding provides empirical evidence of the link between innovation and perfor-
mance in the context of interfirm relationships, an important but underexplored
stream of research (Calantone, Cavusgil, & Zhao, 2002). The results suggest that
a creative firm can meet the changing needs of its customers by generating highly
innovative and superior products and processes, which in turn will enhance its
relationship performance.

Role of Supplier Dependence

Power-dependence structures play an important role in managing supply chain
relationships and can shape firms’ control of the strategic resources needed to
generate innovative activities. Despite the presumed impact of power-dependence
on innovation generation and performance in the customer–supplier relationship
(Tangpong et al., 2008), the literature does not pay a great deal of research at-
tention to these links. Our findings demonstrate the moderating role of supplier
dependence on both the links between drivers and innovation and those between
innovation and performance within the exchange relationship. As the literature
argues, the nature of social relationships and dependence structures plays an im-
portant role in the organizational innovation-performance link. For example, in
the context of organizational units, Tsai (2009) examines the impact of network
centrality on firm innovation and performance. Our study extends this research to
the interorganizational and supply chain context, offering substantial support for
his arguments.

The results show that the degree of supplier dependence affects the supplier’s
power in terms of controlling critical resources in its exchange relationships, and
thus influences its network position. A supplier with a lower level of dependence
on its customer can occupy a more central network position and this facilitates
relationship learning. This strengthens the positive effect of market information
generation and relationship learning on innovation generation. Prior studies have
indicated that a firm’s structure can influence innovation within the firm. For
example, Brockman and Morgan (2003) argue that a less formalized and centralized
organization can acquire knowledge more easily. This study extends their work to
the interorganizational level and suggests that a less dependent structure can also
offer learning opportunities and ultimately, innovations.

However, we do not find a significant moderating effect of supplier de-
pendence on the impact of systems collaboration on innovation generation. One
plausible reason for this may be that the IT-enabled exchange of ideas and opportu-
nities is more codified and structured and, therefore, less likely to be influenced by
the power-dependence structure in the customer–supplier relationship. This result
is consistent with Kim et al.’s (2006) recent finding that firms generally try to
deploy systems collaboration and integration with all of their channel partners,
rather than only with dependent partners.

Regarding the moderating effect of supplier dependence on the link between
technological uncertainty and supplier innovation generation, our results indicate
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that technological uncertainty can drive greater supplier innovation when there
is less supplier dependence. The learning environment provided by technological
unpredictability can have a greater effect in power-dependence structures. The
results support network theory, which suggests that firms can be motivated to
obtain more diverse information and resources for innovation generation through
less dependent structures and tend to hold stronger network positions under higher
environmental turbulence (Hansen, 1999; McEvily & Zaheer, 1999).

Although prior studies have examined the innovation-performance link in
different contexts, the empirical results have been mixed (Hult, Hurley, & Knight,
2004; Vincent et al., 2004). The current research finds that supplier dependence has
a negative effect on the link between organizational innovation and performance
in supply chain relationships. Hence, our empirical findings make a substantial
contribution to the literature by revealing the importance of considering contingent
effects such as power-dependence structures on the innovation-performance link
(Rosenbusch, Brinckmann, & Bausch, 2011).

Contributions of the Study

This study makes some unique contributions. First, it is rare to find studies in the
literature that provide an overarching theory of innovation. Our work draws on
different theoretical lenses and offers an integrative model to answer the questions
of how suppliers can generate innovation in customer–supplier relationships, and
what are the ultimate performance implications of such innovation. Second, the fo-
cus of the majority of innovation research has been either the relationship between
innovation and its antecedents or between innovation and associated performance
outcomes. Very few studies have attempted to model the entire relationship while
focusing on the role of innovation as a mediator and discussing its drivers and
outcomes simultaneously, particularly in the supply chain context. This study em-
pirically tests a model and supports the role of innovation as a mechanism through
which different types of drivers can create a competitive advantage for a firm in
the supply chain. Finally, very few studies have examined the impact of the power-
dependence structure as a moderator that shapes innovation generation processes
and performance outcomes. Our study is distinctive in examining the moderating
effect of supplier dependence on the links between drivers and innovation and
innovation and performance in the supply chain context.

Managerial Implications

This research offers further insights to practitioners. In particular, our results show
that innovation generation is a key driver for suppliers’ success in their relationships
with powerful industrial buyers. The innovative supplier can generate a competi-
tive advantage and customer value through advanced and improved products and
processes. This is the case particularly for suppliers who shift from traditional
manufacturing roles to take more responsibility for innovative activities within the
supply chain. An innovation strategy can help suppliers to deal with dominant
buyers and stay ahead of the competition.
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With respect to the drivers of supplier innovation generation in customer–
supplier relationships, the results show that it can be affected by market knowl-
edge acquisition, relationship learning, systems collaboration, and technological
uncertainty. Thus, the managers of supplying firms who are trying to increase
their innovative activities should assess these technological, organizational, and
environmental aspects. Successful supplier innovation relies on appropriate orga-
nizational, technological, and environmental circumstances to create an effective
and efficient learning environment.

Furthermore, managers need to realize that power-dependence structures
can shape innovation generation and performance outcomes. A highly dependent
and asymmetric relationship structure can create relationship stress, which can
potentially impede a supplier’s innovative ideas (Henke & Zhang, 2010). A supplier
with more autonomy and less dependence can occupy a central network position
and access more diverse information and knowledge from its customers, which
in turn facilitates innovation generation. In addition, a less dependent structure
can help enhance the ultimate performance outcomes of supplier innovation. Our
results may also have implications for managers working in firms that are dominant
customers, who should pay more attention to creating a collaborative environment
by reducing their exercise of power over their key customer and instead creating
a trusting relationship, which will enable innovative activities to thrive within the
exchange relationship.

LIMITATIONS AND FURTHER RESEARCH

Our results should be interpreted in light of several inherent limitations. First,
supplier innovation was measured using subjective measurement and focused on
product and process innovation only. Future studies should also include objective
measures of supplier innovation, such as patents or R&D expenditure. In addition,
prior studies show that different conceptualizations may have different antecedents
and outcomes. Hence, future research could examine other innovation types, such
as incremental versus radical innovation, or technological versus administrative
innovation, and identify their antecedents and performance outcomes in the supply
chain. For example, Jansen et al. (2006) develop and test a model of antecedents,
moderators, and performance outcomes of exploratory and exploitative innovation
in the intra-organizational context.

Future studies could apply our theoretical framework in the context of ex-
ploratory and exploitative innovation in supply chains (Davis & Golicic, 2010;
Hsieh, Yeh, & Chen, 2010). Although research on exploration versus exploitation
in the organizational context is well developed in the literature (e.g., Benner &
Tushman, 2003; Liu, 2006; Gómez-Limón, Gómez-Ramos, & Sanchez Fernan-
dez, 2009), our understanding of how this plays out in the context of supply chain
relationships and innovation generation is limited and therefore future research on
the topic would be likely to contribute to the literature. In addition, we have only
tested the moderating effects of power-dependence on the drivers and outcomes
of innovation. Future research could explore other moderators such as the cultural
differences between international exchange partners engaged in supply chain re-
lationships (Rosenbusch et al., 2011). While we adopt social network theory and
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ascertain the network centrality in the exchange relationship, we only use the bi-
modal relationship as the unit of analysis. Future research could extend the level of
analysis and use a more expanded social network to examine the impact of network
ties on innovation generation in supply chains (Brian & Ryon, 2003; Echols &
Tsai, 2005).

In terms of methodology, this study relies on data collected from Taiwanese
OEM suppliers. Due to the limited scope of this sample, it is difficult to generalize
our findings to other international customer–supplier relationships, especially in
other industrial contexts. Future research should thus consider obtaining data from
other industries, and from both customers and their suppliers, to cross-check the
validity of the proposed model. This may prove very challenging, as the identity of
customers is considered highly sensitive information in this type of international
relationship. Yet overcoming these obstacles would provide a contribution to our
thorough understanding of innovation generation in international supply chains.
Furthermore, we adopted a single respondent strategy for our survey, which could
potentially produce a common method bias. While we have carefully assessed such
possible biases, future research should collect data using multiple respondents from
each organization, so as to minimize common method bias.

Another limitation of this study is its cross-sectional design. Although our
results reveal the drivers and performance outcomes of supplier innovation gen-
eration, their causality can only be implied. Future studies could overcome this
limitation by using longitudinal data collection, even if it were only over relatively
short periods.

In addition, we measure systems collaboration based on three items only.
Because collaboration among supply chain partners at various information system
levels requires individual systems to have flexible and compatible infrastructures,
future studies could explore the multinational nature of systems collaboration,
including IT infrastructure integration constructs such as cross-functional applica-
tion integration (Rai, Patnayakuni, & Seth, 2006) or IT flexibility (Byrd & Turner,
2000, 2001). Further, the market knowledge acquisition construct in our study only
includes one item to measure competitor information acquisition. Further work is
warranted to advance the operationalization of this construct.

Finally, while the criteria used to determine whether the measures of a con-
struct are reflective or formative are still under development in the literature (Petter
et al., 2007), the measures of some constructs in our study, such as relationship
learning and relationship performance, may deserve further investigation in future
studies. Although we assessed their potential as formative constructs using the cri-
teria offered in the literature (e.g., Petter et al., 2007), there is still some uncertainty
as to whether their conceptualization is reflective or formative. Recognizing this,
future studies are encouraged to investigate some of our study constructs as possi-
ble formative constructs, clarifying their theoretical and practical implications as
formative versus reflective constructs.

CONCLUSION

As global competition intensifies, industrial buyers continue to develop new prod-
ucts more quickly and add sophisticated innovation through collaborations with
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external suppliers. This trend poses great challenges for the suppliers, who must
enhance their innovative capabilities in an attempt to serve their international
customers. Overall, this study provides a strong theoretical and empirical foun-
dation for understanding how suppliers can augment their innovation capabilities
by working with their customers in cross-border exchange relationships, and thus
improve performance outcomes.

Supporting Information

Additional supporting information may be found in the online version of this
article:

Table S1: Demographic characteristics of the respondent firms (n = 246).
Table S2: Intercorrelations and shared variances of measures (n = 246).
Table S3: Assessment of common method bias.
Figure S1: Conceptual framework.

Please note: Wiley-Blackwell is not responsible for the content or functionality of
any supporting materials supplied by the authors. Any queries (other than missing
material) should be directed to the corresponding author for the article.
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