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中 文 摘 要 ： 過去文獻對於關係管理以及創新間的關係探討仍然充滿不一至，因
此試圖彌補過去文獻缺失，本論文主要探討關係資本以及創新間的
關係，以台灣製造業資料為例，本研究發現關係資本以及創新間的
關係會受到兩個能力的中介影響包括客戶導向能力以及聯合學習能
力。此外，本研究也發現廠商間相互依賴程度以及設計能力會干擾
此一中介關係。
中 文 關 鍵 詞 ： 關係管理。全球供應鏈。創新。
英 文 摘 要 ： Global supply chains offer a range of expertise to
suppliers interested in generating innovative new products
through capitalizing on the closeness of their working
relationships with other firms. However, current knowledge
on whether and how relational capital between firms can be
leveraged for innovation is equivocal, conceptualizing
little of the underlying processes responsible for
mobilizing relational capital, as well as yielding mostly
contradictory empirical results. This study proposes and
tests the intermediate mechanisms of proactive customer
orientation and joint learning capability as two
distinctive capabilities that may account for how
relational capital drives relationship-based innovation.
Our conceptual model posits that the relational
capital–innovation link is neither simple nor direct. An
empirical test on 204 Taiwanese suppliers demonstrates the
complexity of the innovation generation process. Two
pathways from relational capital to innovation are
revealed: joint learning capability fully mediates the
link, whereas the role of proactive customer orientation is
moderated by aspects of the suppliers' ties to their
international customers; our theory is thereby largely
confirmed. Finally, implications for the theory and
practice of innovation in global supply chain relationships
are drawn.
英 文 關 鍵 詞 ： Relationship management, Global supply chains, Innovation
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Relationship-Based Innovation: Evidence from the Global Supply Chain
ABSTRACT
Global supply chains offer a range of expertise to suppliers interested in generating innovative new products
through capitalizing on the closeness of their working relationships with other firms. However, current
knowledge on whether and how relational capital between firms can be leveraged for innovation is equivocal,
conceptualizing little of the underlying processes responsible for mobilizing relational capital, as well as
yielding mostly contradictory empirical results. This study proposes and tests the intermediate mechanisms of
proactive customer orientation and joint learning capability as two distinctive capabilities that may account
for how relational capital drives relationship-based innovation. Our conceptual model posits that the relational
capital–innovation link is neither simple nor direct. An empirical test on 204 Taiwanese suppliers
demonstrates the complexity of the innovation generation process. Two pathways from relational capital to
innovation are revealed: joint learning capability fully mediates the link, whereas the role of proactive
customer orientation is moderated by aspects of the suppliers’ ties to their international customers; our theory
is thereby largely confirmed. Finally, implications for the theory and practice of innovation in global supply
chain relationships are drawn.

KEYWORDS
Relationship-based innovation; relational capital; global supply chains, proactive customer orientation; joint
learning capability.
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Relationship-Based Innovation: Evidence from the Global Supply Chain

Developing leading-edge innovations through collaboration with supply chain partners from other
parts of the world is often feasible for firms. Global supply chains expose suppliers to a diverse customer base
in which close relationships can facilitate suppliers’ acquisition and creation of knowledge, enhancing the
discovery and development of innovative products (Soosay, Hyland, and Ferrer, 2008). For instance, the most
successful Apple products incorporate multiple innovations from Apple’s global supply chain partners,
including Samsung and LG in South Korea and TPK in China; in turn, those partners gain market knowledge
and innovative ideas from Apple (Dedrick, Kraemer, and Linden, 2010). To compete effectively, more firms
are relying on relationships with their global supply chain partners (Doz and Wilson, 2012); strong supply
chain relationships possess the relational capital necessary for suppliers to deeply engage with customers in
order to discover unexpressed customer needs and jointly create innovative knowledge (Dedrick et al., 2010).
In particular, suppliers from emerging markets (EMs) can benefit greatly by offering innovative
products, yet their focus on low-value assembly and contract manufacturing critically limits their knowledge
base, restricting their ability to develop innovative products (Bello et al. 2016). In addition, suppliers from
EMs such as China and Taiwan are usually in an asymmetric bargaining power position with their
international customers (Jean, Sinkovics, and Cavusgil, 2010). These multinational customers hesitate to share
their core knowledge with EM suppliers, and seek to avoid potential risks of knowledge leakage. Moreover,
geographic and cultural distance render social interaction more difficult in global supply chain relationships
than in interorganizational relationships in domestic settings (Blocker, Flint, Myers, and Slater, 2011). Thus,
EM suppliers face particular challenges in leveraging their relational capital and relationships with
international customers to develop radical innovations.
Current theories argue that organizations with strong relational networks and tight communities bounded by
shared norms, trust, and reciprocity are more willing to collaborate and attempt risky ideas, which can
enhance innovation (Inkpen and Tsang, 2005; Nahapiet and Ghoshal, 1998). However, the available empirical
evidence is equivocal: some studies have found that relational capital has positive effects on
relationship-based innovation because relational capital enhances knowledge sharing and learning in
collaborative relationships (Tsai, 2001); others report no or negative effects, suggesting that strong relational
capital may result in organizations becoming complacent and insulated from outside influences, thereby
stifling innovation. For example, Fang (2008) shows that sharing information with close customers in EMs
can lead to undesirable new product outcomes because close ties can narrow and homogenize market
information. Noordhoff et al. (2011) argue that embedded ties may stifle innovation because of opportunism
and knowledge redundancy.
Such contradictory findings suggest the relational capital–innovation link is neither simple nor direct;
rather, if novel concepts and breakthrough ideas are to emerge from a supply chain, complex processes and
mechanisms embedded in strong relationships likely come into play. However, only a few, limited studies
have examined the processes and context through which relational capital generates relationship-based
innovation in the context of global supply chains (e.g Sivakumar, Roy, Zhu, and Hanvanich, 2010). The
purpose of this study is to develop a better understanding of the mechanisms and the conditions under which
3

relational capital can efficiently and effectively influence EM firms’ innovative outcomes. Drawing on the
resource-based view (RBV) (Glavas, Mathews, and Bianchi, 2016) and capabilities building literature (Barney,
1991), this study extends relational capital–innovation research by investigating the mediating roles of
proactive customer orientation and joint learning capability as distinctive capabilities that can transform the
potential benefits of relational capital into desirable innovation outcomes within global supply chain
relationships ((Lu, Zhou, Bruton, and Li, 2010; Teece, Pisano, and Shuen, 1997).
Because the context of global supply chains varies across markets, this study also assesses a possible
moderating effect of supplier characteristics related to innovation capability in terms of design responsibility
and the degree of supplier dependence. Supplier design responsibility refers to whether suppliers take
responsibility for a design, rather than just the assembly of products supplied to international customers
(Teece et al., 1997). Supplier design responsibility indicates suppliers possess technical capacity and are
involved in creative design tasks. Previous research indicates that supplier design responsibility may enhance
innovation generation in exchange relationships (Petersen, Handfield, and Ragatz, 2005). In turn, supplier
dependence refers to whether the power–dependence structure in the exchange relationship favors the supplier
or customer. Prior research indicates that supplier dependence may moderate innovation generation in
interorganizational relationships (Petersen et al., 2005). Hence, we investigate the moderating effects of
supplier design responsibility and supplier dependence on the link between relational capital and radical
innovation.
This study considers the relationships of Taiwanese suppliers with global buyers in the electronics industry.
Global supply chains present these EM suppliers with unique opportunities and challenges regarding engaging
their downstream customers in radical innovation. Although cross-border, customer-supplier relationships
possess a rich diversity of resources and skills, suppliers may find it difficult to mobilize relational capital and
fully exploit the generative capabilities of close, cooperative relationships. Furthermore, many contracting
suppliers, particularly those from EMs, often compete through low-cost, standardized production, and are
highly dependent on their international original equipment manufacturer (OEM) customers due to their
limited resources and organizational capabilities (Jean, Kim, and Sinkovics, 2012). Nevertheless, new product
development is a critical growth opportunity for EM suppliers; capitalizing on relationships with major
international customers offers the potential to develop radically new innovations that can broaden suppliers’
product lines for other customers, enhancing their international market competitiveness. For example, some
Taiwanese suppliers have recently taken on more responsibility for product design for their international
customers and have transitioned from the role of assembly-oriented OEMs to that of original design
manufacturers (ODMs). For example, ASUS, a Taiwanese electronics firm, has evolved its business model
from OEM to ODM and now takes responsibility for new product development for many leading global
customers (Doz and Wilson, 2012). Hence, the empirical context of this study offers an excellent opportunity
to examine the ability of suppliers to generate innovations from customer relationships in global supply
chains.
This study strives to make three contributions to the international business literature on innovation in
international buyer–supplier relationships. First, whereas prior studies focus on the drivers of innovation
activities in individual firms, this study investigates the mechanisms of innovation generation in
buyer–supplier relationships in global supply chains, referred to as relationship-based innovation in this study.
Few studies are conducted with integrated models to coherently investigate the mechanisms that account for
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innovation from interfirm relationships (Berger and Lester, 2015). Recent studies call for additional research
to understand the capabilities required for successful radical innovation in business-to-business (B2B) markets
(Roy and Sivakumar, 2010; Roy, Sivakumar, and Wilkinson, 2004). Our contribution lies in addressing the
gap in the literature regarding relationship-based innovation (Griffin, Josephson, Lilien, Wiersema, Bayus,
Chandy, Dahan, Gaskin, Kohli, Miller, Oliva, and Spanjol, 2013) by focusing on radical innovation in the
context of global supply chains. Second, this study empirically examines the processes through which
relational capital affects the radical innovation that emerges from international customer–supplier
relationships. We advance conceptual understanding of the relational capital–innovation link by analyzing
alternative paths and mechanisms. We contribute by identifying distinctive capabilities including proactive
customer orientation and joint learning capability as key enablers that help realize the potential benefits of
relational capital in the process of radical innovation generation. Third, this study explores the contextual
moderating effects of supplier design responsibility and supplier dependence on the linkages between
relational capital and innovation generation. Thus, we contribute by offering an alternative, context-based
explanation for the conflicting and occasionally contradictory empirical evidence regarding the relational
capital–innovation link.

1 Theory and hypotheses
Relationship-based Innovation in Global Supply Chains
In line with (Story, Daniels, Zolkiewski, and Dainty, 2014), in this study radical innovation refers to the
propensity of a supplier to introduce novel products in the marketplace that incorporate substantially different
technology and can fulfill customer needs better than existing products. Relationship-based innovation is
defined as generating radical innovations through engagement with a supply chain partner, often an
international customer; these innovations enable a supplier to offer new products to other customers,
enhancing its overall competitiveness (1998).
Prior studies use different approaches to identifying the drivers of radical innovation. In recent reviews, (Roy
and Sivakumar, 2010; Roy et al., 2004) synthesize different drivers of radical innovation including
organizational culture, senior leadership, process, organizational characteristics, and product launch strategy.
However, previous conceptual and empirical studies do not fully examine the process of radical innovation
generation based on relationships in an international B2B context (2014). To address this gap, we focus on
relational capital as a key driver of radical innovation in international customer–supplier relationships. Unlike
incremental improvements, radical innovation involves high risk, uncertainty, and complexity. Relational
capital is characterized by trust, congruent goals, and a harmonious atmosphere between exchange partners
oriented toward the long term (Dyer and Singh 1998). Importantly, relational capital can enhance the amount
and quality of knowledge and information-sharing between partners, and curtail the risks and complexity that
can hinder radical innovation in global supply chains (Soosay et al., 2008).

1.1 Relational Capital and Innovation
Previous research identifies the important role of relational capital in managing interorganizational
relationships (Griffin et al., 2013). Following prior literature (Tsai and Ghoshal, 1998), we define relational
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capital as the extent to which long-term oriented relationships between suppliers and their international
customers are based on trust and goal congruence. Whereas trust involves confidence in the benevolence and
reliability of a partner (De Clercq and Sapienza, 2006), goal congruence is the extent to which suppliers and
international customers share similar goals and values (Das and Teng, 2001). The RBV treats organizations as
unique bundles of accumulated tangible and intangible resource stocks, including specific internal capabilities,
processes, and procedures, and routines that are linked to or are controlled by the organization (De Clercq and
Sapienza, 2006). Relational capital theory extends the RBV to the interorganizational context, and highlights
relational resources that can be a source of competitive advantage (Barney, 1991).
The relationship between relational capital and innovation is empirically examined in previous studies (Dyer
and Singh, 1998; Xueming, Griffith, Liu, and Yi-Zheng, 2004). However, most studies focus on a direct link
between relational capital and innovation (e.g.Cuevas-Rodríguez, Cabello-Medina, and Carmona-Lavado,
2014; Pérez-Luño, Cabello Medina, Carmona Lavado, and Cuevas Rodríguez, 2011). Few studies examine the
organizational mechanisms that mediate the relational capital–to–innovation link. Furthermore, empirical
studies on the relational capital–innovation link present equivocal results. Some empirical studies reveal that
strong relationship ties and embeddedness can enhance innovation (e.g. Pérez-Luño et al., 2011), whereas
others caution that there may be a potential dark side to embedded relationships and relational capital. For
example, Villena et al. (Tsai, 2001) argue that relational capital may also become a source of blindness by
restricting information flows and increasing the risk of opportunistic exploitation. Noordhoff et al. (2011) note
that embedded relationships may be detrimental to innovation due to knowledge redundancy and potential
risks of opportunism. Likewise, strong ties can lead to inertia and complacency, creating over-embeddedness,
which may insulate firms from novel ideas. In line with these contradictory findings, more research is
necessary to understand the organizational mechanisms through which relational capital in global supply
chains can deliver positive innovation outcomes.

1.2 Conceptual model
To address this gap, building on RBV (Barney 1991) and the capability-building perspective (2011), we
develop a conceptual framework that examines the distinctive capabilities of suppliers that transform
relational capital into relationship-based radical innovation. Capabilities can translate resources into an
innovation-based, competitive advantage because capabilities are embedded in organizational processes that
facilitate knowledge development and deployment (Eisenhardt and Martin, 2000; Teece et al., 1997).
According to this perspective, firms must develop capabilities to acquire, integrate, reconfigure, and release
resources that are embedded in their social and relationship contexts to stay ahead of competition (Rai,
Patnayakuni, and Seth, 2006). Following this logic, we argue that potential benefits from relational capital are
realized through leveraging distinctive capabilities in the process of generating innovation in global supply
chains. The generative capabilities a supplier gains from its relationship with an international customer are
derived from knowledge acquisition and sharing, the two knowledge integration mechanisms that affect a
supplier’s knowledge base and generate radical innovation (Zhou and Li 2012).
Generative Capabilities Based on the extant literature (Teece et al., 1997), we focus on proactive customer
orientation and joint learning capabilities as two vital organizational capabilities crucial for suppliers to
generate novel ideas and innovations from supply chain relationships. These are generative capabilities
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because they are critical for knowledge acquisition and sharing between supply chain partners, thereby
mediating the relational capital–innovation link. Customer proactive orientation and joint learning are
separately identified in previous literature as critical organizational capabilities that can generate innovation
(Blocker et al., 2011). Proactive customer orientation is proposed by Blocker et al. (2011) and defined as the
“capability to continuously probe existing and potentially new customers’ latent needs and uncover future
needs” (p. 217). Proactive customer orientation plays a crucial role in generating innovation because it helps
firms to acquire information regarding future trends, and assists in obtaining a better understanding of existing
and new customers’ current and future requirements (Narver, Slater, and MacLachlan, 2004). With this
generative capability, a supplier is able to probe and uncover a customer’s unexpressed needs, exercise
strategic foresight, and generate innovative solutions and products. Another knowledge-based generative
mechanism is joint learning capability, which Fang and Zou (2010) define as “the ability of the partners to
develop relationship-specific organizational infrastructure and communication channels to integrate the
partners’ knowledge, [and] create a new knowledge base for relationships” (p. 908). With joint learning
capability, suppliers and international customers are able to utilize their relationship to acquire and share the
new knowledge necessary to generate innovative solutions and products.
Supplier-based Contingencies In addition, we argue that the effects of these generative capabilities may be
contingent on, and contextually moderated by, supplier design responsibility and dependence. According to
the RBV and capabilities-related research (Narver et al., 2004), the effective use of a firm’s capabilities relies
on its organizational characteristics. Reflecting the nature of a supplier’s tie to its customer, our model
examines the moderating effects of a firm’s organizational capability (supplier design responsibility) and
power-dependence in the exchange relationship (supplier dependence) on the effect of proactive customer
orientation and joint learning on relationship-based innovation. Supplier design responsibility refers to
whether suppliers take responsibility for the design role in the products supplied to international customers
(Petersen et al. 2005). Supplier dependence refers to power-dependence in an exchange relationship in which
a supplier is highly reliant on a customer that is difficult to replace (Jean et al., 2012).

Insert Figure 1 here

1.3 Generative Capabilities for Relationship-Based Innovation
Mediating role of proactive customer orientation
Proactive customer orientation describes the extent to which suppliers are capable of discovering and
addressing their customers’ latent and future needs (Fang and Zou, 2009). In contrast to responsive customer
orientation, which focuses on addressing customers’ current and expressed needs, proactive customer
orientation is a critical capability that aids suppliers in sensing and uncovering the emerging needs and market
trends among customers. We argue that relational capital is a critical resource that enables a supplier’s
proactive customer orientation towards an international partner. Relational capital triggers proactive customer
orientation through the development of a shared vision between trusted supply chain partners; this shared
vision encourages a customer to collaborate with its supplier, enabling the supplier to probe its business and
acquire deep insights into its operations (Dyer and Singh 1998).
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Relational capital is, as noted, characterized by trust, manifested as a firm’s belief in its partner’s goodwill,
competence, capabilities, benevolence, and openness (Blocker et al., 2011). In the supply chain context, trust
is defined as one partner relying on the other to protect its business interests, thereby mitigating fear of
opportunism and enabling information exchange and knowledge sharing (Nahapiet and Ghoshal, 1998). Trust
creates a platform for a supplier to build its ability to probe latent customer needs and market opportunities by
supporting an environment conducive to search and sense activity without fear of information leakage or
misappropriation (Dyer and Singh 1998). Proactive customer orientation in the innovation generation process
involves certain risks and uncertainties due to the unconstrained nature of exploratory engagement with a
customer in the exchange of customer-related information. However, trust and the expectation of a long
lasting relationship enable customers to feel secure in permitting suppliers to learn and understand their latent
needs.
Relational capital reflects a sense of mutual understanding and shared vision among exchange partners,
which can reinforce customer-focused organizational culture and capabilities. When the goals of supply chain
partners converge, mutual understanding and communication are enhanced, supporting a supplier’s access to
its customer’s organization and operations (Dyer and Singh 1998). Furthermore, a relationship characterized
by long-term vision is more adaptable and focused on future customer trends and preferences (Nahapiet and
Ghoshal, 1998). Therefore, a trusted customer that shares a long-term vision with a supplier is more willing to
permit activities related to understanding and addressing the customer’s future needs. As a consequence, we
suggest relational capital operates through proactive customer orientation to generate relationship-based
radical innovations from the interactions of supplier and customer. According to the market orientation
literature, proactive customer orientation is potentially linked to firm innovation (Grinstein, 2008). This
literature views customer orientation as a critical element of organizational culture and as a strategic
orientation supporting firm innovation (Narver et al., 2004). A proactive customer orientation is a creative
capability that enables a supplier to probe and evaluate a customer’s business, uncovering latent and future
needs. As exploratory behavior, it involves searching for a customer’s untapped or unrealized opportunities
and for new ideas that challenge and improve upon the customer’s conventional practices.
In this way, the orientation permits the supplier to exercise strategic foresight and enhance its
problem-solving skills, facilitating novel and meaningful insights into its customer’s business (Narver, Slater,
and MacLachlan 2004). In contrast to suppliers lacking this orientation, a supplier having a proactive
customer orientation has an increased ability to conceive and develop innovative products, moving the firm
beyond the scope of its experience and increasing its receptivity to unconventional and radical ideas. Such a
supplier not only better understands its customer’s latent needs, but also has superior insight into its
customer’s market context and technological issues, thereby enhancing the supplier’s ability to produce
innovative, new products (Atuahene-Gima, Slater, and Olson 2005). Hence, relational capital encourages a
supplier’s proactive customer orientation towards its international customers that, in turn, facilitates the
supplier’s ability to develop innovations due to its in-depth familiarity with its customer.
H1: Suppliers’ proactive customer orientation mediates the positive impact that relational capital
has on relationship-based radical innovation from global supply chain relationships.
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Mediating role of joint learning capability
Joint learning capability (Fang and Zou, 2010) is a relationship-level construct that captures the degree of
partner cooperation and involvement in developing relationship-specific organizational infrastructures (i.e.,
systems, rules, routines, and processes) and communication channels aimed at creating, integrating, and
institutionalizing knowledge for exchange relationships. Researchers (e.g. Gatignon and Xuereb, 1997; Han,
Kim, and Srivastava, 1998) differentiate joint learning capability from absorptive learning capability in
collaborative relationships. Joint learning capability is a firm’s ability to learn collectively with its channel
partner in creating value through new knowledge for both parties in a relationship. In contrast, absorptive
learning capability refers to a learning competition where a party unilaterally attempts to acquire knowledge
and benefits from the exchange relationship. The concept of joint learning is similar to that of relationship
learning (2010) and of collective learning in the extant literature, and highlights the importance of learning at
the alliance and relationship level, rather than one party gaining knowledge unilaterally.
Radical innovation features breakthrough concepts that require questioning prevailing norms and determining
fundamentally different solutions to existing problems (Selnes and Sallis, 2003). As a generative capability,
joint learning is collaborative, helping firms access and expose themselves to diverse knowledge domains, and
enlightening organizations on novel approaches by which existing problems can be solved through joint
deployment of various organizational resources (Chandy and Tellis, 1998). By integrating knowledge from
relationships into their existing knowledge bases, suppliers can detect future market trends and implement
breakthrough ideas in commercial technology (Subramaniam and Youndt, 2005). Accordingly, joint learning
capability is a key capability that can help generate relationship-based radical innovation.
Although joint learning capability potentially enhances innovation, developing it is difficult because of the
uncertainty and risks inherent in knowledge-sharing and creation processes (Taylor and Greve, 2006). A
partner may attempt to exploit novel knowledge, resulting in a loss of intellectual property. Relational capital
mitigates opportunism through relational means that allay apprehensions, encouraging knowledge sharing and
information exchange (Dyer and Singh 1998). In terms of relational safeguards, trust can create a transparent
context that may reduce opportunistic behavior and facilitate knowledge-sharing. (Kale, Singh, and Perlmutter,
2000) suggest that relational capital can enhance the extent of knowledge acquisition in new ventures.
Likewise, a recent study shows that trust is a relational means to facilitate learning and knowledge discovery
in international joint ventures (2001).
Shared values and understanding between parties in an exchange relationship can further facilitate
meaningful communication, which is essential in both the exchange and integration required for knowledge
creation. (Nielsen and Nielsen, 2009) state that shared goals raise the level of mutual understanding among
organizational members, which acts as a factor influencing both the anticipation of potential value through
collaboration and the motive to combine and share knowledge. Nahapiet and Ghoshal (1998) further
emphasize that shared goals and vision can enhance the knowledge assimilation process in the exchange dyad,
allowing firms to develop and apply shared knowledge.
We suggest that relational capital operates through joint learning to generate relationship-based radical
innovations from the interactions of supplier and customer. Joint learning capabilities entail combining and
integrating different knowledge sets provided by the exchange partners that create novel knowledge sets.
Therefore, relational capital encourages joint learning between supply chain partners, facilitating the
9

generation of breakthrough concepts and leading to relationship-based radical innovation.
H2: Joint learning capability mediates the positive impact relational capital has on
relationship-based radical innovation for global supply chain relationships.

1.4 Supplier-Based Contingencies for Relationship-based Innovation
Generating relationship-based innovations with one customer and making these innovations available to
others is likely constrained by the nature of the originating customer-supplier relationship. Consistent with the
relational capital literature (2001), the nature and strength of a supplier’s tie to a focal customer are important
boundary conditions, potentially affecting the impact of relational capital on relationship-based innovation.
That is, the innovation generation capability of relational capital with one customer to yield relationship-based
radical innovations is contingent on the tie-related issues of the supplier’s design responsibility and
dependence on the original customer. These tie-related aspects of the relationship are critical because, as RBV
and the capability building literature suggest, the effective use of the supplier’s capabilities is influenced by
the nature of inter-firm characteristics (Acquaah, 2007). Thus, we suggest the impact of proactive customer
orientation and joint learning on relationship-based innovation is contextually moderated by the supplier’s
organizational capability (supplier design responsibility) and the nature of the relationship (supplier
dependence).
Moderating effects of supplier design responsibility on relationship-based innovation
Reflecting the nature of a supplier’s tie to its customer, design responsibility refers to whether the business a
supplier has with its customer emphasizes the creation and design of new items (Zheng Zhou, Yim, and Tse,
2005). A supplier without design responsibility engages in simple contract manufacturing, focusing on
providing processed materials, delivering components or assembling parts. By contrast, a supplier with design
responsibility requires competencies that emphasize creative tasks, including product design, product
development, and strategic and facility planning. Examples of suppliers with design responsibility are those
that provide ODM (original design manufacturer) services to their customers. With the trend toward
outsourcing design, more contractual manufacturers have shifted from simply delivering components from
specifications to ODM, thereby engaging in more design and development responsibility in global supply
chains (Bello, Lothia, and Dant 1999).
Recent studies show supplier design responsibility requires technical competency that may affect capability
development, learning, and innovation in inter-organizational relationships (Azadegan and Dooley, 2010). As
for proactive customer orientation, a supplier with design responsibility may focus more on exploring detailed
knowledge and assessing complex knowledge sets. That is, a supplier with design responsibility has the
technical ability to transform the customer insights and market trends obtained through proactive customer
orientation into radical new products. In terms of joint learning, such a supplier may be more likely to
recognize the technical importance of new knowledge developed from joint learning, therefore such a supplier
may find it easy to transform knowledge into new products. Supply chain relationships characterized by joint
learning can develop organizational procedures and systems that nurture new knowledge (Fang and Zou,
2010); suppliers with design responsibilities are better able to selectively apply this new knowledge to
innovation. Thus, we present the following hypotheses:
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H3a: The relationship between proactive customer orientation and relationship-based radical
innovation is stronger when a supplier has design responsibility.
H3b: The relationship between joint learning capability and relationship-based radical innovation is
stronger when a supplier has design responsibility.
Moderating effects of supplier dependence on relationship-based innovation
Supplier dependence refers to the extent of the difficulty a supplier would have in replacing a focal
international customer; if, for example, a supplier lacks alternative customers capable of replacing its focal
customer’s purchase volume and contribution to profits, then supplier dependence exists (Pfeffer and Salancik,
1978). The impact of firm dependence on innovation generation has not received a great deal of research
attention in the literature, although dependence plays an important role in the level of control and power one
party has over another (Gulati and Sytch, 2007). Whereas high dependence means a supplier faces great
difficulty and cost to replace a customer, low dependence means replacement is easy, which provides a
supplier with a degree of independence, strengthening its bargaining power with the focal customer (Zhuang
and Zhou, 2004). Based on power-dependence theory (Heckathorn, 1983), we suggest that supplier
dependence is a key feature of relationships, potentially influencing the effect a supplier’s generative
capabilities have on relationship-based innovation (Azadegan and Dooley, 2010; Azadegan, Dooley, Carter,
and Carter, 2008).
This study proposes that the impact of a supplier’s proactive customer orientation and joint learning capability
on innovation is moderated by the degree of supplier dependence. Yli-Renko and Janakiraman (2008) find
that dependence is detrimental to supplier innovation due to the inability of suppliers to control the nature and
direction of innovation when faced with dominant customers. A highly dependent supplier lacks alternatives
and is locked in to its relationship with its focal customer; this reduces the supplier’s bargaining power,
thereby lessening the customer’s motivation to attend to and comply with supplier initiatives to commercialize
new ideas (Jean et al., 2012). By contrast, a less dependent supplier can gain the attention and engagement of
customers due to its bargaining power (Yli-Renko and Janakiraman 2008). If a focal customer recognizes that
its supplier is not very dependent on it, the customer is increasingly motivated to attend to supplier initiatives
and requests; this occurs because ignoring a partner who is not locked in may jeopardize the trading
relationship (Kim and Hsieh, 2003). Thus, low dependence empowers a supplier to gain the attention and
engagement of the customer in applying novel insights and ideas revealed through its proactive customer
orientation, enhancing relationship-based innovation.
A lack of dependence characterized by a low degree of supplier reliance on a focal customer is expected to
influence the impact joint learning capability has on radical innovation. Low dependence on a focal customer
suggests the supplier has access to alternative customers, exposing the supplier to additional sources of novel
information and knowledge (Yli-Renko and Janakiraman 2008). This can enhance the supplier’s breadth and
depth of its knowledge base and help it overcome potential knowledge overlap in close relationships (Jean et
al., 2012). Diverse knowledge lessens the cognitive inertia that may result from knowledge redundancy that
partners may experience in close relationships (Zhou and Li, 2012), thereby facilitating the effective
application of joint learning to innovation. For example, given the limited and narrow knowledge base of
many Taiwanese contracting suppliers, we expect that those in low-dependence relationships engage with a
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wider set of alternative customers, enriching their knowledge base in a way that enhances their ability to
innovate. Accordingly, a less-dependent supplier is better able to leverage, combine, and integrate novel
information from joint learning, fostering the development of radical new products derived from its focal
customer relationships (Corine S. Noordhoff et al., 2011). Hence, we predict that the effects of joint learning
and proactive customer orientation on innovation generation are stronger with low supplier dependence.
H4a: The relationship between proactive customer orientation and relationship-based radical
innovation is stronger when supplier dependence is low.
H4b: The relationship between joint learning capability and relationship-based radical innovation is
stronger when supplier dependence is low.
R&D Scale and Absorptive Learning Capability as Control Variables
To increase confidence in our model, we adopt a supplier’s R&D scale, measured by the current
number of R&D employees, and absorptive learning capability as control variables. In this way, our model
accounts for their potential effects in facilitating a supplier’s ability to develop innovative, new products.
Absorptive learning capability may directly enable some suppliers to introduce innovations (Kotabe, Jiang,
and Murray, 2014), apart from the effects of proactive customer orientation and joint learning. Likewise, a
supplier with a large in-house R&D staff is likely to have the direct capability to introduce new products,
independent of study variables. The R&D scale was log-transformed before being specified as a control
variable to alleviate univariate non-normalities and account for nonlinear effects (Zhou and Li, 2012)

2 Method
This research examines the specific cross-border relationships between Taiwanese suppliers and their
international OEM customers in the global supply chain for electronics. This was a deliberate choice because
Taiwanese suppliers tend to be smaller than their international OEM customers; thus, their relationships
usually demonstrate contextual variety regarding supplier design responsibility and dependence. Furthermore,
the Taiwanese electronics industry offers a valuable empirical context because its industry members have
served as pioneers in IT development, have championed cross-border relationships with U.S. and European
industry leaders, and are active participants in the global economy (Wooldridge, 2009). Taiwanese suppliers
compete fiercely for contracts and cross-border exchange relationships with leading micro- and
nano-engineering firms such as IBM, Hewlett Packard, and Dell. Subcontracted activities include assembly,
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component manufacturing, and advanced product innovation and design (Dedrick, Kraemer, Linden, Brown,
and Murtha, 2007). For those customers, this move toward outsourcing traditional value-chain activities is
significant due to potential performance benefits and competitive advantages.
Sampling frame and data collection
Data collection in this study was conducted in two stages. First, in-depth interviews were conducted
with 15 senior product and marketing managers, and directors of Taiwanese suppliers. This initial qualitative
and exploratory approach provided valuable input for the refinement of the questionnaire and the adaptation
of key constructs in the industry context. The interviews served as an a priori test of the usefulness and
appropriateness of the key constructs. Second, the final survey instrument was mailed to Taiwanese
electronics companies. The questionnaire was originally prepared in English, and translated into and
back-translated from Chinese by scholars competent in both languages and with substantial research
experience in Taiwan.
To enhance the response quality, we designed the questionnaire to include two parts. Part I contained
questions on industry-related variables including demand, R&D, and technological uncertainty. Part II
contained questions on relationship variables, including proactive customer orientation, electronic integration,
long-term orientation, joint learning, and innovation in relationships. For each Taiwanese electronic supplier,
we invited two senior managers to participate. Part I of the questionnaire was completed by the general
managers. General managers are more familiar with industrial and general information in the company. Part
Part II of the questionnaire was completed by the senior product and account managers in charge of managing
relationships with their key customers. Senior product and account managers are more familiar with new
product development and key account management management issues. Each respondent was only required to
complete a part of the questionnaire, thus reducing the response burden and improving response accuracy.
The sampling frame consisted of all the electronics companies from the 2010 directory of the Top
5,000 Largest Firms in Taiwan published by China Credit Information Service Ltd. (1,020 electronic
companies). All of the 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 largest sales volume. This was considered critical to our investigation of the asymmetric
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nature of cross-border relationships. In our sample, on average 75% of the suppliers’ sales were derived from
their single most important foreign OEM customer.
Suggestions from a relevant study (Pete, Einhorn, and Reinhardt, 2005; Quinn, 2000) for maximizing
response rates were applied, and multiple contact points recommended by Yu and Cooper (1983) were
established by telephone and personal contact to solicit responses for the study. Questionnaires were also sent
by e-mail to accommodate participant preferences for this particular response option. For telephone and
e-mail surveys, each informant who agreed to participate in the study was faxed or e-mailed a questionnaire
packet. The data collection was conducted from April 2011 to August 2011.
Survey response and informant evaluation
In total, 204 usable questionnaires were returned, resulting in an effective response rate of 20%
(204/1,020). International OEM customers in the data set were from the United States, Japan, Germany, China,
and France. Taiwanese electronics suppliers in the sample are engaged in the supply of computer components,
semiconductors, communication products, computer peripherals, and optoelectronics. Over 67% of Taiwanese
suppliers are of small to medium size, with fewer than 250 employees.
We assessed non-response bias by classifying the responses in terms of the following two groups:
early respondents (the first quartile) and late respondents (the last quartile) (Dillman, 2000). Independent t
tests were performed on demographic variables such as revenue and employee numbers. No significant
differences for these descriptive variables were identified between the early and late respondents of our mail
survey. In addition, t-tests were performed between the two groups on key variables for the proposed
conceptual model such as trust, shared vision, proactive customer orientation, joint learning capability, and
innovation; these results showed no significant differences (Armstrong and Overton, 1977). In addition, we
identified a group of randomly selected non-respondents and contacted them to obtain their explanations for
their lack of response to obtain a reliable assessment because non-response bias can only be achieved through
direct feedback from the non-respondents themselves. In all cases, the reasons provided to us for the lack of
response were related to a lack of time to complete the questionnaire, the general belief that the questionnaire
was too demanding, and that other requests for feedback should be prioritized. These findings imply that
non-response bias does not pose a significant threat to this study.
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Measurement scales
Multiple-item scales and a 7-point response format were used to operationalize most constructs and
variables in the study. The measures were adapted from existing studies and refined based on feedback from
experienced researchers and practitioners in the area of inquiry. Relational capital was measured using a
four-item scale adapted from Pérez-Luño et al. (2011). The scale assessed the relational dimension of
relational capital in terms of the extent of supplier perceptions of long-term, trustworthy relationships with
their international customers (Dyer and Singh 1998).
For proactive customer orientation, we measured the extent to which the supplier was able to identify
and address the latent needs of their business customers. The scales for proactive customer orientation were
adopted from Blocker et al. (2011) and adapted for the current investigation. The joint learning capability
scale was measured using items adapted from Fang and Zhou (2011) that measured the extent to which a
supplier was capable of developing a relationship-specific organizational structure and communication
channels that integrate a partner’s knowledge, create new knowledge sets for the relationship, and
institutionalize new knowledge for the relationship. We measured a supplier’s design responsibility by
assessing whether that supplier had a design-based ODM business (= 1) relationship with a key international
customer involving creative design and development tasks or has a non-design OEM (= 0) relationship
providing materials, components from specification, or assembling parts. We obtained a measure of the
supplier’s dependence on the customer by using three items adapted from Ryu and Eyuboglu (2010). The
relationship-based radical innovation scale was measured using three items adapted according to the context
of the current study from Atuahene-Gima (2007), assessing the degree of technological advancement and
revenue performance from radical innovation associated with focal international customer relationships. For
absorptive learning capability, a scale was adopted from Fang and Zhou (2005) that captured a firm’s ability
to understand, assimilate, and apply its customers’ knowledge and skills. Table 1 shows individual scale items.
Measurement model results
In conducting the model estimation, we followed the two-step approach suggested by (2010). First, to
evaluate the measurement model, we conducted confirmatory factor analysis (CFA) by using IBM SPSS
Amos 20.0. The CFA model (M2) included all provided study constructs. In the measurement purification
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process, items with an unacceptable loading (i.e., less than 0.5) were eliminated to increase convergent
validity, following Anderson and Gerbing (1988). For discriminant validity, any measure loaded on more than
one construct was removed. As shown in Table 1, after this process, at least three items remained for each
construct. The final CFA model demonstrated that the measurement model has a good fit with the covariances
provided by the data set: c2 = 242.951 on 155 d.f., TLI = .967, CFI = .973, and SRMR = .060 (Bagozzi and Yi,
1988; Bollen, 1989).
With the good fit of the measurement model, we evaluated the construct validity of every construct by
investigating its unidimensionality, convergent and discriminant validity, and reliability for internal
consistency (Bentler and Chou, 1987; Hu and Bentler, 1999). First, for unidimensionality, standardized
residuals should not be greater than 4.0. Our results showed that no residuals were greater than 4.0, indicating
no significant threat existed to the unidimensionality of the constructs (Fornell and Larcker, 1981; Gerbing
and Anderson, 1988). Moreover, all items were significantly loaded on their corresponding factors (p < .01),
and their loadings were all greater than .5, as shown in Table 1. These loadings indicated an adequate level of
convergent validity (Fornell and Larcker, 1981). For discriminant validity, average variance extracted (AVE)
should be greater than the shared variances of each construct (Nunnally and Bernstein, 1994). As shown in
Table 2, the AVEs ranged from .53 to .90, and the shared variances among the constructs ranged from .00
to .42, as reported in the upper triangle of Table 2. These indicated a good level of discriminant validity
among the constructs in our study (Fornell and Larcker, 1981). Finally, to assess the internal consistency of
our measurements, the composite reliability of each construct was calculated using the formula suggested in
the literature (Bagozzi and Yi, 1988; Fornell and Larcker, 1981), and the results are presented in Table 1. All
composite reliabilities were greater than .80, which was above the widely recognized acceptable level of .7
discussed in the literature (Fornell and Larcker, 1981).
---------------------------------------------------Insert Tables 1 and 2 About Here
---------------------------------------------------Common method bias assessment
We assessed the level of common method bias present in our study using the marker variable
technique suggested in the literature (Nunnally and Bernstein, 1994). As a proxy variable for common method
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bias, the study used firm size as operationalized by the number of employees at its inception; its correlations
with the study constructs are reported in Table 2. Specifically, we estimated the smallest correlation, RM, in the
correlation matrix, a well-accepted technique (Lindell and Whitney, 2001; Malhotra, Kim, and Patil, 2006).
However, to use a more conservative measure, we implemented the second smallest correlation, RM2, instead
of the smallest one, RM1, as discussed in the literature (Lindell and Whitney, 2001; Malhotra et al., 2006). The
second smallest correlation in the correlation matrix, RM2=.01, between the marker variable and study
constructs/variable was used to adjust the correlations among the study constructs and control variable
(Lindell and Whitney 2001). According to the results, none of the significant correlations among the study
constructs/variable became insignificant. Consequently, we concluded that common method bias does not
pose a major threat to the study (Lindell and Whitney, 2001; Malhotra et al., 2006).

3 ANALYSIS AND RESULTS
To test our hypotheses, the proposed structural model was estimated (IBM SPSS Amos 20.0). The
control variables, R&D scale and absorptive learning, were included in the analyses.
Mediating Effects of Proactive Customer Orientation and Joint Learning
---------------------------------------------------Insert Figure 2 About Here
---------------------------------------------------We proceed formally to test for the mediating effects of customer orientation and joint learning on the
relational capital–innovation relationship. Methodologists (Lindell and Whitney, 2001; Malhotra et al., 2006)
state that several conditions must be met to identify a partial or full mediation. First, the independent variable
should affect the mediators significantly. We estimated a model using relational capital as the independent
variable and proactive customer orientation and joint learning as dependent variables to test this. As shown in
Figure 2 (Model 1), the results indicated the significant effects of relational capital on proactive customer
orientation (b = .47, p < .01) and joint learning capability (b = .57, p < .01). The model fit indices included c2
= 100.153 on 41 d.f., TLI = .958, CFI = .957, and SRMR = .078. The second condition required is a
significant impact of mediators on the dependent variable. In our results (Model 2), both joint learning
capability (b = .38, p < .01) and proactive customer orientation (b = .15, p < .05) significantly influence
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relationship-based innovation. The model fit indices included c2 = 100.104 on 71 d.f., TLI = .985, CFI = .988,
and SRMR = .035, showing an excellent fit. The third condition is a significant direct effect of the
independent variable on the dependent variable without specified mediators. In our analysis (Model 3),
relational capital affected relationship-based innovation significantly (b = .14, p < .01), and the model fit
indices showed an excellent fit with c2 = 51.014 on 41 d.f., TLI = .992, CFI =.994, and SRMR = .056. Thus,
the third condition was met.
Finally, in testing the mediation hypotheses (H1, H2), the significant impact of the independent
variable on the dependent variable should be diminished in a partial mediation or become non-significant in a
full mediation when the mediators are added to the third model. Regarding our control variables, it should be
noted that the R&D scale (b = .14, p < .01) had a significant impact on the dependent variable, whereas that of
absorptive capability (b = .10, p > .05) did not.
According to our results (Model 4), the coefficient of the independent variable, relational capital, on the
dependent variable, relationship-based innovation, decreased from .14 (p < .05) to -.009 (p > .10) with an
excellent model fit, including c2 = 205.977 on 125 d.f., TLI = .965, CFI = .972, and SRMR = .061. As
summarized in Figure 2, these results support Hypotheses 1 and 2 in this study.
Moderation Effect of Supplier Design Responsibility and Dependence
Hypotheses 3a-b and 4a-b posit that a supplier’s design responsibility and low dependence on the
international customer enhance the positive effects of proactive customer orientation and joint learning on
relationship-based innovation. To test these moderating effects, we performed multi-group analyses according
to the participants’ design responsibility (i.e., yes vs. no) and by median-splitting the sample according to
supplier dependence, according to Baron and Kenny (1986). Two-group analysis was then conducted.
However, the literature suggests that measurement invariance should be assessed when multiple groups are
involved in statistical analyses (Bentler, 2005; Bollen, 1989; Johnsen and Ford). Specifically, the literature
requires both configurable invariance and partial metric invariance to be supported so that a comparison of
standardized path coefficients can be performed across groups, as in our study (Steenkamp and Baumgartner,
1998). Therefore, we followed the procedure presented by Steenkamp and Baumgartner’s (1998) for
performing measurement invariance tests.
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According to the results of the measurement invariance tests, the configural invariance was supported
for both two-group analyses because the combination of significantly loaded items was consistent for both
groups, all factor loadings were significantly and substantially different from zero, and the factor correlations
were significantly below unity across all groups for both two-group analyses (Steenkamp and Baumgartner,
1998). Subsequently, metric invariance was assessed. For both two-group analyses, all of the measurement
items were metrically invariant (p > .05) among the groups. Because partial metric invariance is a sufficient
condition for a two-group comparison of standardized coefficients (Steenkamp and Baumgartner, 1998), we
proceed with the multiple-group analysis.
---------------------------------------------------Insert Table 3 About Here
---------------------------------------------------Table 3 shows tests for our final hypotheses. We first estimated a two-group model based on the
supplier’s design responsibility by adding and dropping an equal constraint for each hypothesized path (see
upper panel, Table 3). The Chi-square difference tests showed that the impact of proactive customer
orientation on relationship-based innovation was moderated by supplier design responsibility (Dc2 = 4.28, p
< .05), but not by joint learning on relationship-based innovation (Dc2 = .05, p > .10). The results supported
Hypothesis 3a, but not Hypothesis 3b; supplier design responsibility moderated the impact of proactive
customer orientation (byes = .384, p < .01 and bno = .028, p > .10) on relationship-based innovation, but not the
impact of joint learning on relationship-based innovation (byes = .324, p < .01 and bno = .394, p < .01). With
the equality constraint on the moderated path removed, the model showed a good fit (c2 = 184.334 on 140 d.f.,
TLI = .977, CFI = .982, and SRMR = .042).
The moderating effects of supplier dependence were evaluated by performing another two-group
analysis based on the level of supplier dependence, which was determined by adding and dropping an equal
constraint on each hypothesized path (see lower panel, Table 3). The model estimation results showed that the
effects of proactive customer orientation on relationship-based innovation is moderated by supplier
dependence (Dc2 = 2.76, p < .10), but not by joint learning on relationship-based innovation (Dc2 = .09, p
> .10). Specifically, supplier dependence moderated the impact of proactive customer orientation on
relationship-based innovation (blow = .275, p < .05 and bhigh = .005, p > .05), but not by joint learning on
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relationship-based innovation (blow = .351, p < .01 and bhigh = .377, p < .01), supporting Hypothesis 4a but not
Hypothesis 4b. With the equality constraint on the moderated path removed, the model estimation results
revealed a good model fit (c2 = 230.578 on 140 d.f., TLI = .953, CFI = .964, and SRMR = .051). Table 3
presents a summary of our hypothesis-testing results.
The results of multi-group analyses suggest that proactive customer orientation has a fully moderated
mediation effect (Steenkamp and Baumgartner, 1998) between relational capital and relationship-based
innovation. This orientation only mediates the impact of relational capital on relationship-based innovation
when the supplier has either design responsibility or has low dependence on the international customer.
Reflecting this complexity, our Hypothesis 1 is only supported under specific conditions, namely when the
supplier has design responsibility or low dependence on the international customer. By contrast, Hypothesis 2
is fully supported because the mediating role of joint learning on innovation is not contingent on our
contextual moderators.

4 Discussion and implications
This research examines whether and how suppliers can develop innovative, new products based on
their relationships with customers in global supply chains. In particular, many EM suppliers are less able to
innovate independently due to limited knowledge and internal resources. However, their close working
relationships with international customers may offer opportunities to innovate. Problematically, prior research
on the relational capital-innovation link is equivocal, with contradictory empirical findings and limited
conceptual explanation of how close relationships trigger innovation. Furthermore, much innovation research
focuses on the way individual firms marshal internal resources to generate innovations, leaving
relationship-based innovation less understood. In an era of global supply chains, it is important to expand
knowledge regarding relationship-based innovations, because suppliers may greatly enhance competitiveness
by leveraging their relational capital with supply chain partners.
Our research contributes to this field by conceptualizing the pathways and boundary conditions
through which relational capital with an international customer enables a supplier to develop new, innovative
products. Drawing on the RBV and capability building literature, we theorize that proactive customer
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orientation and joint learning are key relationship mechanisms that transform the potential benefits of
relational capital into innovations. Furthermore, we posit that the innovation capabilities of supply chain
relationships are constrained by the nature of suppliers’ ties to their international customers. A supplier’s
design responsibility and dependence appear to be crucial in moderating innovation outcomes from relational
capital. Overall, this study broadens and deepens our understanding of how and through what mechanisms
relational capital can lead to innovation by suppliers in international customer–supplier relationships. We
discuss the theoretical and managerial implications of the results of our study in the following section.
Role of proactive customer orientation and joint learning capability
Unlike innovation within an individual firm, innovations derived from global supply chain
relationships are not well understood because innovative knowledge results from aspects of the relationship
itself. Although the relevant literature specifies little regarding the way a supplier’s engagement with a partner
generates innovation, we identify two key capabilities that facilitate innovation by uncovering needs and
creating new knowledge. Our research hypothesizes that the process of relationship-based innovation occurs
as a supplier actively probes a customer’s business to reveal latent needs and as the partners organize to create
and share knowledge. Our empirical findings suggest that relational capital creates a supportive supply chain
environment that facilitates proactive customer orientation in identifying unexpressed needs and joint learning
to develop new knowledge. In this way, innovations emerge from global supply chains as relational capital
enables key processes leading to the acquisition and sharing of new knowledge.
For proactive customer orientation, a long-term trusting relationship reduces concerns of
opportunistic exploitation, enabling a supplier to gain deep insight into a customer’s operations, thereby
facilitating an understanding of latent needs and key trends. Consequently, relational capital between supply
chain members supports an environment conducive to search and sensing activities without fear of
information misappropriation, enabling a supplier to proactively uncover the emerging needs of a customer.
Our conceptualization of this mechanism receives empirical support from our sample of Taiwanese suppliers,
in which relational capital is positively related to proactive customer orientation. This finding is consistent
with our notion that relational capital enables innovative ideas to surface by providing suppliers with access to
customer operations, permitting the proactive probing that reveals new possibilities for innovation. Suppliers
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can benefit by recognizing that current business operations with a customer may be the basis for future
innovations. To the extent that supply chain partners can nurture a long-term trusting relationship, their
relational capital may enable a supplier to engage in an exploratory process of discovery, uncovering needs
not yet recognized by its international customer. In this way, relational capital can enhance the competitive
advantage of both parties: the customer benefits by having its unanticipated needs identified and addressed,
and the supplier gains deep insights into customer requirements that lead to innovative, new products.
Regarding joint learning, innovation also relies on the partners’ ability to develop and sustain
relationship-specific routines and processes that stimulate collective learning. Learning at the
relationship-level requires the parties to engage with each other and freely communicate, collaboratively
creating and integrating new knowledge (Fang and Zou 2010). As we theorize, relational capital underpins the
knowledge-sharing process by allaying the uncertainties and risks associated with information exchange,
thereby mitigating fears of opportunistic exploitation by the partner. Empirical results support our hypothesis,
indicating that relational capital is positively related to joint learning. Our research highlights that supply
chain partners benefit by focusing on their routines and processes to ensure that their interaction and
communication facilitates, rather than inhibits, collective learning. Relationships based on trust and shared
goals have a relational climate that not only motivates collaboration but also supports organizational
arrangements that institutionalize joint learning.
Overall, this study demonstrates that both proactive customer orientation and joint learning capability
mediate the relationship between relational capital and innovation, indicating the twin pathways to innovation
activated by relational capital. By finding that the relational capital–innovation link operates through our
proposed mediators, our research highlights the utility of long-term, trustworthy relations between supply
chain partners. That is, partners that lack relational capital forgo important sources of competitive advantage
because unexpressed needs are not revealed and joint learning does not emerge, hindering relationship-based
innovation.
Role of supplier design responsibility and dependence
Although our results demonstrate that the link between relational capital and innovation is mediated,
our findings suggest that the link is complex because it is also influenced by the nature of a supplier’s tie to its
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key customer. Specifically, we find that a supplier’s design responsibility and dependence on its customer
alter the impact that proactive customer orientation has on relationship-based innovation. Our results indicate
that proactive customer orientation is a context-specific capability, meaning that it yields relationship-based
innovation when a supplier has design responsibility and low dependence on its key customer. By contrast, we
find that joint learning capability has a robust influence on innovation because its influence is unaffected by
the nature of a supplier’s tie in terms of design responsibility and dependence.
Complexity in the relational capital-innovation link may help to address the equivocal nature of the
extant empirical literature on this topic. As noted, various conflicting studies have found that relational capital
is positively, negatively, or not related to the development of innovative new products (Tsai, 2001; Yli-Renko
et al., 2001; Zheng, 2010). Our research accommodates such mixed findings by recognizing that our mediator,
a supplier’s proactive customer orientation, is sensitive to the context of certain supply chain conditions,
specifically when a supplier has design responsibility or is less dependent on the key customer. In such supply
chain contexts, a supplier has technical design competency and a diverse knowledge base derived from
alternative customers, by which the supplier can exploit latent needs revealed by its proactive customer
orientation. A supplier with these contextual ties to its key customer is shown to innovate based on its deep
engagement with its customer’s operations and business situation. Such ties create a supportive supply chain
context; relational capital is positively related to innovation due to the favorable impact design responsibility
and low dependence have on proactive customer orientation. By contrast, when a supplier lacks design
responsibility and is highly dependent on its key customer, the supply chain context does not support
innovation because proactive customer orientation is less easily leveraged for innovation. An unsupportive
supply chain context weakens the capacity to innovate from discovered needs, breaking the relational
capital–innovation link and potentially accounting for equivocal empirical findings.
Regarding supplier design responsibility, our empirical findings are consistent with recent arguments
that supplier task responsibility may shape inter-organizational interactions and innovation generation
(Azadegan and Dooley, 2010). A supplier with design responsibility may effectively engage in more
explorative activities with its key customer and be more likely to leverage information related to both
addressed and unexpressed customer needs. Thus, design responsibility gives suppliers the creative and
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technical capability to translate the discovery of the latent needs of one customer into innovations that can be
marketed to other customers. By contrast, suppliers merely providing basic materials and assembled
components are less able to utilize information about hidden needs and to apply insights to develop
innovations.
Regarding dependence, our findings reveal that low dependence has an important role in managing
supply chain relationships, and can shape firms’ control of the strategic resources necessary to generate
innovative activities. Despite the presumed impact of dependence on innovation generation and performance
in the customer–supplier relationship (Tangpong, Michalisin, and Melcher, 2008), the literature does not
closely examine these links. Our results demonstrate the moderating role of supplier dependence on the
innovation generation process in terms of proactive customer orientation. Our findings suggest that a less
dependent supplier may leverage more information and knowledge resources that are generated from a
proactive customer’s orientation, which can yield relationship-based radical innovation. Less dependent
suppliers are more autonomous with respect to key customers, having a pool of alternative customers and
being exposed to a wider and deeper stock of knowledge, thereby facilitating the creative development of
insights gained from latent needs. By contrast, a highly dependent supplier is tied to its dominant customer,
focusing on a narrower and less diverse knowledge stock and being less able to creatively develop and extend
novel insights. These findings extend those of Tsai (2009) on the role of a network position within an
intra-firm network to the inter-organizational context.
Importantly, joint learning is found to have a direct effect on relationship-based innovation because
neither moderator impacts the learning–innovation link. Regardless of supplier’s design responsibility or
dependence, joint learning leads to greater innovation. This finding implies that supply chain partners who are
capable of organizing their procedures in a way that develops and shares new knowledge can directly facilitate
innovation without requiring the supportive ties of supplier design and low dependence. That is, joint learning
capability is a critical inter-organizational competence that has a stable ability to leverage relational capital,
regardless of the nature and strength of the supplier’s tie to the customer. Such a robust finding for the
innovative potential of joint learning highlights the potency of collaborative learning in generating innovative
ideas from supply chain relationships. Thus, joint learning capability is shown to be a fundamental process
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underlying relationship-based innovation that is unaffected by the two contextual aspects of tie strength
examined in this research.
However, the joint learning-innovation relationship may be moderated by other contextual aspects of
global supply chains even when suppliers lack design responsibility and are dependent. For example,
technological uncertainty may be a moderator that, while not examined in this research, may be an important
boundary condition for the impact of joint learning. In confronting novel problems due to uncertain
technological change, suppliers and customers may apply unconventional and innovative approaches to
supply chain issues. To illustrate, the modern electric car industry provides a technologically uncertain context.
Suppliers to Tesla Automotive, such as Hota Industrial Corporation of Taiwan, encounter ample opportunities
to exploit joint learning for innovation (Wilmot, 2016). Rapid technological developments in electric batteries,
gearing and drivetrains, and other subsystems prompt suppliers such as Hota to overcome engineering
difficulties with its customer. In this way, newly acquired engineering knowledge enables the supplier to
innovatively improve and expand its product line, enhancing its competitiveness.

Managerial Implications
This research offers further insights for managers working with customers in global supply chains:
innovations based on relationships can enhance competitive advantage for suppliers. Specifically, the results
of this study show that suppliers can employ relational capital to generate innovations from their international
customer–supplier relationships. Developing a trustworthy, long-term, and goal-congruent relationship with
an international customer enables a supplier to leverage relational capital to discover hidden needs and jointly
create the knowledge necessary to develop radical, innovative new products. However, relevant literature
(Villena et al. 2011) indicates that embedded ties have a dark side that may inhibit innovation generation in
exchange relationships due to redundant knowledge and cognitive inertia. Hence, it is crucial for managers to
understand the processes and conditions under which the relational capital of strong relationships can lead to
innovation. Our research indicates that managers should be aware of the important roles that developing
specific organizational capabilities play to further leverage the potential of relational capital in the innovation
generation processes. In particular, suppliers should recognize that developing proactive customer orientation
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and joint learning capability is crucial to transform and mobilize relational capital and thereby generate
relationship-based innovations.
Proactive customer orientation plays an important role for a supplier in developing innovations by
sensing and identifying future customer and market needs. By probing a customer’s business, a proactive
customer orientation can transform information access through embedded ties into relevant knowledge,
revealing novel ideas for radical innovation. Because mere access, in and of itself, to a customer’s business
may not yield radical innovation, managers should be aware that developing a proactive customer orientation
to the exchange relationship may be necessary to actively reveal latent needs. Furthermore, joint learning
capability is another organizational capability that helps to shape the impact of relational capital in the process
of generating relationship-based innovation. It assists both supplier and customer in learning from each other
and creating new knowledge sets that can inform the development of radical innovation. Joint learning further
facilitates improving a supplier’s understanding of market and customer trends, creating knowledge necessary
for radical new products. Hence, managers should recognize the importance of developing joint learning
capability in supply chain relationships.
Managers should realize that the effect of proactive customer orientation on radical innovation is
shaped by supplier design responsibility and dependence. That is, managers should be aware of the boundary
conditions that shape the effect of proactive customer orientation on radical innovation. We find that suppliers
moving to a design-based business model can better leverage relationship-based innovation benefits from their
relational capital through a proactive customer orientation. Managers should be aware of the implications of
upgrading their business model from an assembly-based, contract manufacturing model to an ODM model.
An ODM business model can help suppliers develop better technical and innovative capabilities that facilitate
leveraging the potential market and customer information created through proactive customer orientation.
Furthermore, managers should realize that the power-dependence structure in an exchange relationship can
shape innovation generation processes. Suppliers can benefit from less dependent exchange relationships,
thereby gaining a diverse customer portfolio that helps suppliers gain access to a diverse and novel knowledge
base, enhancing their ability to generate innovative ideas. By contrast, a narrow, high-dependence customer
portfolio mainly consisting of a dominant customer may create knowledge redundancy in which an inflow of
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overlapping knowledge can yield ideas that only make minor enhancements or extensions from existing
knowledge, thereby impeding innovation.
Managers should be aware of the importance of managing their customer portfolio in global supply
chains to achieve sufficient exposure to a diverse and varied base of knowledge. Moreover, suppliers
interested in cultivating relationship-based innovations should prioritize customers with whom they can
develop trusting, long-term relationships. To achieve the benefits of proactive customer orientation and joint
learning with a supply chain partner, suppliers should seek likeminded customers that offer a high potential
for a positive relational climate to emerge during the course of their business interactions (Dyer and Singh
1998).
LIMITATIONS AND FURTHER RESEARCH
Several inherent limitations should be considered regarding the results of this study. First, supplier
innovation was measured using subjective measurements, and focused only on radical innovation. Future
studies should also include objective measures of supplier innovation such as patents or the number of new
products developed. In addition, previous studies have shown that different conceptualizations of the
innovation process may have various 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.
This study tested only the moderating effects of dependence and supplier design responsibility on the
drivers and outcomes of innovation. Future research should explore other moderators such as the cultural
differences among international exchange partners engaged in supply chain relationships (Rosenbusch,
Brinckmann, and Bausch, 2011).
Regarding methodology, this study relies on data collected from Taiwanese OEM suppliers. Because
of the limited scope of this sample, generalizing our findings to other international customer–supplier
relationships is difficult, especially in other industrial and geographic contexts. Future research should
consider obtaining data from other industries, from both the customers and their suppliers, to cross-check the
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validity of our proposed model. This may prove challenging because the identities of customers are sensitive
in these types of international relationships. Overcoming these obstacles would contribute to the thorough
understanding of innovation generation in global supply chains. Another related limitation of this study is its
cross-sectional design. Although the results of this study reveal the drivers and performance outcomes of
supplier innovation generation, their causality can only be inferred. Future studies could overcome this
limitation by using experiments or longitudinal data collection, although such studies might only be possible
for relatively short periods and limited geographic areas.

28

REFERENCES
Acquaah M. Managerial social capital, strategic orientation, and organizational performance in an emerging economy.
Strategic Management Journal 2007;28(12):1235-1255.
Anderson JC, Gerbing DW. Structural equation modeling in practice: A review and recommended two-step approach.
Psychological Bulletin 1988;103(3):411-423.
Armstrong JS, Overton TS. Estimating nonresponse bias in mail surveys. Journal of Marketing Research
1977;14(3):396-402.
Atuahene-Gima K. Resolving the capability-rigidity paradox in new product innovation. Journal of marketing
2005;69(4):61-83.
Azadegan A, Dooley KJ. Supplier innovativeness, organizational learning styles and manufacturer performance: An
empirical assessment. Journal of Operations Management 2010;28(6):488-505.
Azadegan A, Dooley KJ, Carter PL, Carter JR. Supplier innovativeness and the role of interorganizational learning in
enhancing manufacturer capabilities. Journal of Supply Chain Management 2008;44(4):14-35.
Bagozzi RP, Yi Y. On the evaluation of structural equation models. Journal of the Academy of Marketing Science
1988;16(1):74-94.
Barney JB. Firm resources and sustained competitive advantage. Journal of Management 1991;17(1):99-121.
Baron R, Kenny D. The moderator-mediator variable distinction in social psychological research: Conceptual, strategic,
and statistical considerations. Journal of Personality and Social Psychology 1986;51(6):1173-1182.
Bentler PM. Eqs 6 structural equations program manual. Encino, CA: Multivariate Software Inc.; 2005.
Bentler PM, Chou C-P. Practical issues in structural modeling. Sociological Methods Research 1987;16(1):78-117.
Berger S, Lester RK. Global taiwan: Building competitive strengths in a new international economy: Routledge; 2015.
Blocker C, Flint D, Myers M, Slater S. Proactive customer orientation and its role for creating customer value in global
markets. Journal of the Academy of Marketing Science 2011;39(2):216-233.
Bollen KA. Structural equations with latent variables. New York: John Wiley & Sons; 1989.
Chandy RK, Tellis GJ. Organizing for radical product innovation: The overlooked role of willingness to cannibalize.
Journal of Marketing Research (JMR) 1998;35(4):474-487.
Corine S. Noordhoff, Kyriakos Kyriakopoulos, Christine Moorman, Pieter Pauwels, Dellaert BGC. The bright side and
dark side of embedded ties in business-to-business innovation. Journal of Marketing 2011;75(5):34-52.
Cuevas-Rodríguez G, Cabello-Medina C, Carmona-Lavado A. Internal and external social capital for radical product
innovation: Do they always work well together? British Journal of Management 2014;25(2):266-284.
Das TK, Teng B-S. Trust, control, and risk in strategic alliances: An integrated framework. Organization Studies
2001;22(2):251-283.
Davis DF, Golicic SL. Gaining comparative advantage in supply chain relationships: The mediating role of
market-oriented it competence. Journal of the Academy of Marketing Science
2009;forthcoming:doi:10.1007/s11747-11008-10127-11748.
De Clercq D, Sapienza HJ. Effects of relational capital and commitment on venture capitalists' perception of portfolio
company performance. Journal of Business Venturing 2006;21(3):326-347.
Dedrick J, Kraemer KL, Linden G. Who profits from innovation in global value chains?: A study of the ipod and
notebook pcs. Industrial and Corporate Change 2010;19(1):81-116.

29

Dedrick J, Kraemer KL, Linden G, Brown C, Murtha T. Organizing global knowledge networks in the electronics
industry. Irvine, CA: Personal Computing Industry Center; 2007.
Dillman DA. Mail and internet surveys: The tailored design method. New York, NY: John Wiley & Sons; 2000.
Doz YL, Wilson K. Managing global innovation: Frameworks for integrating capabilities around the world: Boston,
MA: Harvard Business Review Press; 2012.
Dyer JH, Singh H. The relational view: Cooperative strategy and sources of inteorganizational competitive advantage.
Academy of Management Review 1998;23(4):660-679.
Eisenhardt KM, Martin JA. Dynamic capabilities: What are they? Strategic Management Journal
2000;21(10-11):1105-1121.
Fang E. Customer participation and the trade-off between new product innovativeness and speed to market. Journal of
Marketing 2008;72(4):90-104.
Fang E, Zou S. The effects of absorptive and joint learning on the instability of international joint ventures in emerging
economies. Journal of International Business Studies 2010;41(5):906-924.
Fang EE, Zou S. Antecedents and consequences of marketing dynamic capabilities in international joint ventures.
Journal of International Business Studies 2009;40(5):742-761.
Fornell C, Larcker DF. Evaluating structural equation models with unobservable variables and measurement error.
Journal of Marketing Research 1981;18(1):39-50.
Gatignon H, Xuereb J-M. Strategic orientation of the firm and new product performance. Journal of Marketing Research
1997;34(1):77-90.
Gerbing DW, Anderson JC. An undated paradigm for scale development incorporating unidimensionality and its
assessment. Journal of Marketing Research 1988;25(2):186-192.
Glavas C, Mathews S, Bianchi C. International opportunity recognition as a critical component for leveraging internet
capabilities and international market performance. Journal of International Entrepreneurship 2016:1-35.
Griffin A, Josephson B, Lilien G, Wiersema F, Bayus B, Chandy R, Dahan E, Gaskin S, Kohli A, Miller C, Oliva R,
Spanjol J. Marketing’s roles in innovation in business-to-business firms: Status, issues, and research agenda.
Marketing Letters 2013;24(4):323-337.
Grinstein A. The effect of market orientation and its components on innovation consequences: A meta-analysis. Journal
of the Academy of Marketing Science 2008;36(2):166-173.
Gulati R, Sytch M. Dependence asymmetry and joint dependence in interorganizational relationships: Effects of
embeddedness on a manufacturer's performance in procurement relationships. Administrative Science Quarterly
2007;52(1):32-69.
Han JK, Kim N, Srivastava RK. Market orientation and organizational performance: Is innovation a missing link?
Journal of Marketing 1998;62(4):30-45.
Heckathorn DD. Extensions of power-dependence theory: The concept of resistance. Social Forces
1983;61(4):1206-1231.
Hu L-t, Bentler PM. Cutoff criteria for fit indexes in covariance structure analysis: Conventional criteria versus new
alternatives. Structural Equation Modeling: A Multidisciplinary Journal 1999;6(1):1-55.
Inkpen AC, Tsang EWK. Social capital, networks, and knowledge transfer. The Academy of Management Review
2005;30(1):146-165.

30

Jansen JJP, Van Den Bosch FAJ, Volberda HW. Exploratory innovation, exploitative innovation, and performance:
Effects of organizational antecedents and environmental moderators. Management Science
2006;52(11):1661-1674.
Jean R-JB, Kim D, Sinkovics RR. Drivers and performance outcomes of supplier innovation generation in
customer–supplier relationships: The role of power-dependence. Decision Sciences 2012;43(6):1003-1038.
Jean R-JB, Sinkovics RR, Cavusgil ST. Enhancing international customer-supplier relationships through it resources: A
study of taiwanese electronics suppliers. Journal of International Business Studies 2010;41(7):1218-1239.
Johnsen RE, Ford D. Exploring the concept of asymmetry: A typology for analysing customer-supplier relationships.
Industrial Marketing Management;In Press, Corrected Proof.
Kale P, Singh H, Perlmutter H. Learning and protection of proprietary assets in strategic alliances: Building relational
capital. Strategic Management Journal 2000;21(3):217-237.
Kim SK, Hsieh P-H. Interdependence and its consequences in distributor-supplier relationships: A distributor
perspective through response surface approach. Journal of Marketing Research 2003;40(1):101-112.
Kotabe M, Jiang CX, Murray JY. Examining the complementary effect of political networking capability with
absorptive capacity on the innovative performance of emerging-market firms. Journal of Management 2014.
Lindell MK, Whitney DJ. Accounting for common method variance in cross-sectional research designs. Journal of
Applied Psychology 2001;86(1):114.
Lu Y, Zhou L, Bruton G, Li W. Capabilities as a mediator linking resources and the international performance of
entrepreneurial firms in an emerging economy. Journal of International Business Studies 2010;41(3):419-436.
Malhotra NK, Kim SS, Patil A. Common method variance in is research: A comparison of alternative approaches and a
reanalysis of past research. Management Science 2006;52(12):1865.
Nahapiet J, Ghoshal S. Social capital, intellectual capital, and the organizational advantage. The Academy of
Management Review 1998;23(2):242-266.
Narver JC, Slater SF, MacLachlan DL. Responsive and proactive market orientation and new-product success. Journal
of Product Innovation Management 2004;21(5):334-347.
Nielsen BB, Nielsen S. Learning and innovation in international strategic alliances: An empirical test of the role of trust
and tacitness. Journal of Management Studies 2009;46(6):1031-1056.
Nunnally JC, Bernstein IH. Psychometric theory. New York: McGraw-Hill; 1994.
Pérez-Luño A, Cabello Medina C, Carmona Lavado A, Cuevas Rodríguez G. How social capital and knowledge affect
innovation. Journal of Business Research 2011;64(12):1369-1376.
Pete E, Einhorn B, Reinhardt A. Outsourcing innovation. Businessweek 2005(3925):84.
Petersen KJ, Handfield RB, Ragatz GL. Supplier integration into new product development: Coordinating product,
process and supply chain design. Journal of Operations Management 2005;23(3-4):371-388.
Quinn JB. Outsourcing innovation: The new engine of growth. Sloan Management Review 2000;41(4):13-28.
Rai A, Patnayakuni R, Seth N. Firm performance impacts of digitally enabled supply chain integration capabilities. MIS
Quarterly 2006;30(2):225-246.
Rosenbusch N, Brinckmann J, Bausch A. Is innovation always beneficial? A meta-analysis of the relationship between
innovation and performance in smes. Journal of Business Venturing 2011;26(4):441-457.
Roy S, Sivakumar K. Innovation generation in upstream and downstream business relationships. Journal of Business
Research 2010;63(12):1356-1363.

31

Roy S, Sivakumar K, Wilkinson IF. Innovation generation in supply chain relationships: A conceptual model and
research propositions. Journal of the Academy of Marketing Science 2004;32(1):61-79.
Ryu S, Eyuboglu N. The environment and its impact on satisfaction with supplier performance: An investigation of the
mediating effects of control mechanisms from the perspective of the manufacturer in the u.S.A. Industrial
Marketing Management 2007;36(4):458-469.
Selnes F, Sallis J. Promoting relationship learning. Journal of Marketing 2003;67(3):80-95.
Sivakumar K, Roy S, Zhu J, Hanvanich S. Global innovation generation and financial performance in
business-to-business relationships: The case of cross-border alliances in the pharmaceutical industry. Journal of
the Academy of Marketing Science 2010;39(5):1-20.
Slater SF, Mohr JJ, Sengupta S. Radical product innovation capability: Literature review, synthesis, and illustrative
research propositions. Journal of Product Innovation Management 2014;31(3):552-566.
Soosay CA, Hyland PW, Ferrer M. Supply chain collaboration: Capabilities for continuous innovation. Supply Chain
Management: An International Journal 2008;13(2):160-169.
Steenkamp J-B, Baumgartner H. Assessing measurement invariance in cross-national consumer research. Journal of
Consumer Research 1998;25(1):78-90.
Story VM, Daniels K, Zolkiewski J, Dainty ARJ. The barriers and consequences of radical innovations: Introduction to
the issue. Industrial Marketing Management 2014;43(8):1271-1277.
Subramaniam M, Youndt MA. The influence of intellectual capital on the types of innovative capabilities. The
Academy of Management Journal 2005;48(3):450-463.
Tangpong C, Michalisin MD, Melcher AJ. Toward a typology of buyer–supplier relationships: A study of the computer
industry. Decision Sciences 2008;39(3):571-593.
Taylor A, Greve HR. Superman or the fantastic four? Knowledge combination and experience in innovative teams.
Academy of Management Journal 2006;49(4):723-740.
Teece D, Pisano G, Shuen A. Dynamic capabilities and strategic management. Strategic Management Journal
1997;18(7):509-533.
Tsai W. Knowledge transfer in intraorganizational networks: Effects of network position and absorptive capacity on
business unit innovation and performance. Academy of Management Journal 2001;44(5):996-1004.
Tsai W, Ghoshal S. Social capital and value creation: The role of intrafirm networks. Academy of Management Journal
1998;41(4):464-476.
Villena VH, Revilla E, Choi TY. The dark side of buyer–supplier relationships: A social capital perspective. Journal of
Operations Management 2011;29(6):561-576.
Wilmot S. Suppliers in the fast lane as cars electrify. Wall Street Journal 2016;Eastern edition; New York, N.Y.
December 22: B.9.
Wooldridge JM. Introductory econometrics: A modern approach: South-Western Pub; 2009.
Xueming L, Griffith DA, Liu SS, Yi-Zheng S. The effects of customer relationships and social capital on firm
performance: A chinese business illustration. Journal of International Marketing 2004;12(4):25-45.
Yli-Renko H, Autio E, Sapienza HJ. Social capital, knowledge acquisition, and knowledge exploitation in young
technology-based firms. Strategic Management Journal 2001;22(6-7):587-613.
Yu J, Cooper H. A quantitative review of research design effects on response rates to questionnaires. Journal of
Marketing Research 1983;20(1):36-44.

32

Zheng W. A social capital perspective of innovation from individuals to nations: Where is empirical literature directing
us? International Journal of Management Reviews 2010;12(2):151-183.
Zheng Zhou K, Yim CK, Tse DK. The effects of strategic orientations on technology- and market-based breakthrough
innovations. Journal of Marketing 2005;69(2):42-60.
Zhou KZ, Li CB. How knowledge affects radical innovation: Knowledge base, market knowledge acquisition, and
internal knowledge sharing. Strategic Management Journal 2012;33(9):1090-1102.
Zhuang G, Zhou N. The relationship between power and dependence in marketing channels: A chinese perspective.
European Journal of Marketing 2004;38(5/6):675-693.

33

Table 1: Measures and Composite Reliabilities
Construct (Composite Reliability: CR ); Item (Loading)
Relational Capital (CR = .81) (1 = strongly disagree; 7 = strongly agree)
Our key international customer is trustworthy. (.60)
The goals and objectives of both parties in the relationship with our international customer are compatible.
(.60)
We expect the relationship with our major international customer to continue for a long time. (.81)
Our relationship with our major international customer is a long-term alliance. (.85)
Proactive Customer Orientation (CR = .89) (1 = strongly disagree; 7 = strongly agree)
We excel at anticipating changes in what our key international customer needs before they even ask. (.77)
We are able to successfully anticipate changes in our international customers’ needs. (.81)
We are able to present new solutions to our international customer that they actually need but did not think to
ask about. (.91)
We are always looking for clues that might reveal changes in what our international customers value beyond
what they currently ask of us. (.77)
Joint Learning Capability (CR = .92)
Our relationship with our key international customer has established strong capacity and organizational
procedures to develop new knowledge sets. (.85)
Our relationship with key international customers very effectively enables the development of rules, directives,
formulas, and expert systems to create new knowledge bases for our relationship. (.93)
Our relationship with key international customer has developed superior capability for making appropriate
changes to organizational structure to incorporate and distribute the developed knowledge and skills. (.90)
Relationship-based Innovation (CR = .96) (1 = strongly disagree; 7 = strongly agree)
Our relationship with this international customer has helped increase sales from radical new products
introduced by our firm in the last three years. (.92)
Our relationship with this international customer has helped our company frequently introduce radical new
products into new markets in the last three years. (.96)
Compared with our major competitors, our relationship with this international customer has helped introduce
more radical new products in the last three years. (.96)
Supplier Dependence (CR = .88) (1 = strongly disagree; 7 = strongly agree)
Our company is strongly dependent on this key international customer. (.79)
It would be very difficult for our company to replace sales and profits realized from this international
customer. (.93)
Our international customer would be costly to replace. (.79)
Absorptive Learning Capability (CR

= .94) (1 = strongly disagree; 7 = strongly agree)
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We have developed a superior capability in understanding our customer’s knowledge and skill. (.92)
We have developed a superior capability in assimilating our customer’s knowledge and skills. (.91)
We have developed a superior capability in applying our customer’s knowledge and skills. (.93)
_________________________
Fit Indexes:
Chi-square = 242.951 on 155 d.f.
TLI = .967
CFI = .973
SRMR = .060
________________________________________________________________________
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Table 2: Intercorrelations, Shared Variances, and Average Variances Extracted
F1

F2

F3

F4

F5

F6

F7

F8

Relational capital F1)
0.53
0.22
0.34
0.07
0.26
0.11
0.00
0.00
Customer Orientation (F2)
0.47
0.67
0.42
0.20
0.10
0.30
0.00
0.00
Joint Learning Capability
(F3)
0.58
0.65
0.80
0.28
0.10
0.38
0.00
0.00
Rel.-based Innovation (F4)
0.27
0.45
0.53
0.90
0.08
0.17
0.03
0.01
Supplier Dependence (F5)
0.51
0.31
0.32
0.28
0.70
0.00
0.00
0.00
Absorptive Learning (F6)
0.33
0.55
0.62
0.41
0.05
0.85
0.00
0.00
R&D Scale (F7)
0.06
0.05
0.03
0.15 -0.03 0.03
-0.00
Initial Firm Size* (F8)
-0.03 -0.01 -0.06 -0.08 0.05 -0.04 0.00
-Note: Correlations are included in the lower triangle of the matrix and shared
variances are included in the upper triangle of the matrix. Average variance extracted for
each construct is reported in the diagonal.
* = Marker Variable
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Table 3: Results of Multi-Group Analyses
Relationship-based Innovation
ODM-Yes
Proactive Customer
Orientation

.384**

Joint Learning Capability

.324**

ODM-No
.028

(Dc2 = 4.28, p <.05)
.394**
2

(Dc = .05, p >.10)
Model Fit
c2 = 184.334/ 140df
TLI=.977
CFI=.982
SRMR=.042
Low Sup. Dep.
Proactive Customer
Orientation

.275**

Joint Learning Capability

.351**

High Sup. Dep.
.005

2

(Dc = 2.76, p <.10)
.337**

2

(Dc = .09, p >.10)
Model Fit

c2 = 230.578/ 140df
TLI=.953
CFI=.964
SRMR=.051
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Figure 1: Conceptual Framework
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Figure 2: Results of Mediation Tests

Model 1
.47**

Model 2

Proactive
Customer
Orientation

Proactive
Customer
Orientation

Relational
Capital
.57**

** Significant at 1%

Rel.-based
Innovation

Joint
Learning
Capability

Fit Indexes:
Chi-square= 100.153 on 41 d.f.
TLI= .958
CFI= .957
SRMR= .078

Model 4

Rel.-based
Innovation

Relational
Capital
.58**

* Significant at 5%

Fit Indexes:
Chi-square= 100.104 on 71 d.f.
TLI= .985
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** Significant at 1%
* Significant at 5%
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.14*
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Joint
Learning
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Relational
Capital

.15*
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Chi-square= 51.014 on 41d.f.
TLI= .992
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Proactive
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-.009
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Fit Indexes:
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Note: Control variables (i.e., absorptive learning capability and R&D capability) not depicted
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、獲得獎項、重要國際合作、研究成果國
際影響力及其他協助產業技術發展之具體
效益事項等，請以文字敘述填列。）

人次

科技部補助專題研究計畫成果自評表
請就研究內容與原計畫相符程度、達成預期目標情況、研究成果之學術或應用價
值（簡要敘述成果所代表之意義、價值、影響或進一步發展之可能性）、是否適
合在學術期刊發表或申請專利、主要發現（簡要敘述成果是否具有政策應用參考
價值及具影響公共利益之重大發現）或其他有關價值等，作一綜合評估。
1. 請就研究內容與原計畫相符程度、達成預期目標情況作一綜合評估
■達成目標
□未達成目標（請說明，以100字為限）
□實驗失敗
□因故實驗中斷
□其他原因
說明：
2. 研究成果在學術期刊發表或申請專利等情形（請於其他欄註明專利及技轉之證
號、合約、申請及洽談等詳細資訊）
論文：■已發表 □未發表之文稿 □撰寫中 □無
專利：□已獲得 □申請中 ■無
技轉：□已技轉 □洽談中 ■無
其他：（以200字為限）
3. 請依學術成就、技術創新、社會影響等方面，評估研究成果之學術或應用價值
（簡要敘述成果所代表之意義、價值、影響或進一步發展之可能性，以500字
為限）
過去文獻對於關係管理以及創新間的關係探討仍然充滿不一至，因此試圖彌補
過去文獻缺失，本研究發現關係資本以及創新間的關係會受到兩個能力的中介
影響包括客戶導向能力以及聯合學習能力。此外，本研究也發現廠商間相互依
賴程度以及設計能力會干擾此一中介關係。本研究對於關係管理以及國際供應
鏈管理及創新間的關係做出顯著貢獻。
4. 主要發現
本研究具有政策應用參考價值：□否 ■是，建議提供機關科技部,
（勾選「是」者，請列舉建議可提供施政參考之業務主管機關）
本研究具影響公共利益之重大發現：□否 ■是
說明：（以150字為限）

