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Abstract Building on relational and resource-based perspec-
tives, this article investigates the indirect effect of interfirm
relational strategies (relational proclivity and capability) on
firm platform innovation, through their association with key
interfirm relational traits (information flows and relational
embeddedness). Given differences in firm usage and deploy-
ment of resources, the authors examine the moderating effects
of two firm-level strategic levers critical to the innovation
process: marketing intensity and R&D intensity. The test of
this conceptual model uses primary and secondary data from
237 firms operating in high-tech industries. The results indi-
cate that relational proclivity and capability positively influ-
ence interfirm relationship traits of information flows and re-
lational embeddedness. These traits then have profound ef-
fects on firm platform innovation. In terms of moderation,
the authors demonstrate that marketing intensity improves
the ability of relational embeddedness to enhance platform
innovation, whereas R&D intensity improves the ability of
information flows to enhance platform innovation. The au-
thors conclude with implications for marketing theory and
practice.
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1 Introduction

Prior literature indicates that close, partner-style interfirm re-
lationships (IFRs) enable the creation of competitive advan-
tages on various fronts, such as through superior innovation
outcomes [84], because they provide the firm with opportuni-
ties to acquire valuable resources and capabilities from its
partners [66]. For example, close, partner-style IFRs can be
critical sources of knowledge, which then can be leveraged to
improve innovation outcomes (e.g., [63, 71]). Certain IFR
factors are essential to innovation outcomes. Strong informa-
tion flows among firms means that knowledge critical for
innovation is more likely to be shared and available
(e.g., [30, 68]), and the level of embeddedness, or
strength of ties between IFR partner firms, also influ-
ences innovation outcomes [63].

In light of the importance of IFRs to a firm’s innovation
efforts, questions logically arise about which firm-specific in-
ternal capabilities and characteristics drive the development of
IFRs with characteristics that enhance innovation. Building
from extant literature (e.g., [24, 47]), we argue that firm-
level relational strategies are important, unexplored drivers
of IFR development. We draw on interfirm relational theory
(e.g., [9, 65]) to propose relational proclivity (willingness to
engage in IFRs) and relational capability (ability to make and
manage strong IFRs) as components of a firm’s relational
strategy that influence IFR development, in terms of informa-
tion flows and relational embeddedness.

Innovation outcomes have been examined from a variety of
perspectives, including the volume of innovation [22, 34] and
radicalness of innovations [13]. We extend those treatments to
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focus on a critically important innovation outcome, namely,
platform innovation [79]. Such innovation provides a basis for
multiple technology forms and has the potential to be com-
mercialized across an array of products. Essentially, it in-
volves the extent to which a firm’s innovation efforts provide
a foundation for future options [74]. A firm realizes strong
efficiencies in its innovation efforts, which makes platform
innovation critical, in which it provides a strong technology
pipeline for a firm.

We expect IFR information flows and relational
embeddedness patterns to affect the extent of a firm’s platform
innovation. However, prior research suggests that relational
embeddedness can sometimes inhibit innovation outcomes,
due to information overload, redundancies, or inertia (e.g.,
[26, 63, 71]). To explicate this complex relationship, derived
from the resource-based view (RBV; e.g., [6, 82]), we suggest
that a firm’s marketing and R&D resources (i.e., marketing
intensity and R&D intensity) function as strategic levers that
interact with IFR information flows and relational
embeddedness to influence a firm’s platform innovation.

To test our research question and the specific relationships
related to it, as detailed in Fig. 1, we surveyed 237 firms in
high-tech industries with regard to their relational strategies
and IFRs with suppliers. High-tech industries are an ideal
setting for our query, because firms in these industries are
characterized by a high degree of relational tendencies, often
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rely on strong IFRs, and must engage in near constant explo-
ration and replenishment of innovations to maintain their com-
petitive advantage (e.g., [61, 80]). We matched these firm
responses with secondary data from the US Patent and
Trademark Office to assess platform innovation and from
CRSP/COMPUSTAT to gauge the moderators and controls.

Our research thus makes several contributions to marketing
theory and practice. First, we provide a rare examination of
how interfirm relational strategic postures work to influence
productive IFR traits. Second, we contribute to an understand-
ing of innovation outcomes by advancing a novel, strategical-
ly important perspective on platform innovation. Because it
pertains to innovations that spawn future innovation and pro-
vide multiple options for commercialization, a firm’s platform
innovation speaks to innovation efficiency, a compelling yet
unexplored perspective. Third, we cast IFR traits as mediators
and explore their implications for innovation outcomes, thus
advancing knowledge of IFRs’ ability to enhance or imperil
innovation outcomes. Fourth, for managers and researchers,
we indicate how firm resources and their uses as strategic
levers interact with IFR traits to enhance innovation outcomes
and ameliorate the potentially detrimental effects of IFR traits
on innovation outcomes.

The remainder of this manuscript is organized as follows:
We first review literature pertaining to our key constructs;
from this literature review, we develop conceptual arguments
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; Intensity

: Innovation Outcome :
H5 [

-~
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Fig. 1 Conceptual model: the effect of relational strategies on platform innovation
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linking our constructs and derive hypotheses. Next, we dis-
cuss our research method, analytical approach, and the empir-
ical tests. Finally, we present an in-depth discussion of our
results and conclude with a general presentation of the mana-
gerial and theoretical implications of the findings.

2 Conceptual Background
2.1 Relational Strategies

Previous research suggests that a firm’s relational strategies
define the role of IFRs in gaining and maintaining strategic
advantage, influence how a firm leverages IFRs, and affect the
development of IFR traits and characteristics, as well as ulti-
mately a variety of firm outcomes [18, 54, 77, 81]. An array of
factors constitutes a firm’s relational strategy, including its
strategic posture toward interfirm relationships and partnering.
Arguably, foremost among these factors are a firm’s relational
proclivity [46] and its relational capability [25].

2.1.1 Relational Proclivity

Relational proclivity refers to a firm’s willingness to seek out,
engage in, and forge closer relationships with selected part-
ners, rather than maintaining arm’s-length transactions [46]. A
firm with strong relational proclivity sees IFRs as beneficial,
generally desires close partner-style IFRs, and actively seeks
to participate in such IFRs. In contrast, a firm with less rela-
tional proclivity does not perceive the benefits of IFR partner-
ships. Instead, it may see hazards in close IFRs, such as
knowledge leakage or appropriation of strategic advantage
[55]. Thus, low relational proclivity means that a firm is not
predisposed toward close, partner-style I[FRs and even gener-
ally avoids them [46]. The degree of relational proclivity
varies across firms, despite the seemingly beneficial conse-
quences of closer relationships [53, 73]. Such variation likely
influences the extent to which positive and productive traits
develop in a firm’s IFRs.

2.1.2 Relational Capability

Relational capability refers to a firm’s ability to forge, devel-
op, and govern partnerships (e.g., [25, 77]). This capability
enables the firm to establish and manage IFRs effectively to
ensure the successful acquisition, use, and dissemination of
internal and external resources, knowledge, and capabilities
[25]. A firm with greater relational capability possesses the
ability to maneuver the quagmire of potential IFRs success-
fully and select a network of partners to facilitate its strategic
objectives [32, 39]. Relational capability derives from the
stores of knowledge that the firm accumulates as it engages
in [FRs (e.g., [47, 57)).
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Specifically, three distinct knowledge stores are critical to
the development of a firm’s relational capability [76]: func-
tional, interactional, and initiation. Functional knowledge
stores relate to a firm’s knowledge, accumulated from its sup-
ply chain operational functions. This knowledge store in-
volves, for example, interfirm IT systems, cost reduction pro-
grams, logistics services, and product development and pro-
duction programs. Interaction knowledge stores represent
knowledge about interfirm partnering in terms of the socio-
psychological elements of the interfirm interface, such as
communication and cooperative programs, interaction pat-
terns, and conflict resolution. Finally, initiation knowledge
stores relate to a firm’s ability to identify the “right” partner
for a deep relationship. They involve judgments regarding
which suppliers or firms are potential matches for deep rela-
tionships, which firms can be trusted, and where to commit in
IFRs. As with relational proclivity, relational capability has
important implications for the development of productive
and positive IFR traits.

2.2 Interfirm Relational Traits

Interfirm relational theory (e.g., [9, 65, 67]) suggests that pos-
itive traits in a firm’s relationships with its suppliers (or cus-
tomers) are important for generating productive outcomes.
Specifically, relational strategies influence the extents of both
information flows and relational embeddedness between a
firm and its suppliers [30].

2.2.1 Information Flows

Considering the importance of information sharing for pro-
ducing positive IFR outcomes [14, 30, 49] and innovation
outcomes specifically [26, 63], we focus on IFR information
flows. Following extant literature, we define information
flows as the extent of information sharing between a firm
and its suppliers [49]. A firm with greater levels of informa-
tion flows communicates extensively with its IFR partners,
essentially acting as an information hub for its IFR partner
network [14, 49]. This role is especially important in relation
to a firm’s control and collection of pools of strategically im-
portant information from its bilateral communication with IFR
partners (e.g., [30, 49]).

2.2.2 Relational Embeddedness

We define relational embeddedness as the extent of closeness
and strength of interaction between a firm and its partners
[63]. Research has tended to assume that information sharing
is part and parcel of I[FRs characterized by high embeddedness
(i.e., high tie strength) (e.g., [49, 68]), and the two may often
develop in conjunction. However, research also reveals the
importance of parsing the complexities of what does and does
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not happen in close IFRs with regard to the implications of
information sharing and embeddedness, especially as they re-
late to innovation outcomes (e.g., [11, 63, 71]). Specifically,
information flows are not necessarily productive in highly
embedded relationships; thus, it is important to examine their
influence independently.

3 Hypotheses Development

We argue that a firm’s relational strategies affect its innovation
outcomes through the development and perpetuation of IFRs
with characteristics that influence a firm’s innovation efficien-
cy, i.e., the development of platform innovations. Although
we expect the relational strategy components to engender re-
lational traits generally considered positive, those traits may
not always benefit platform innovation specifically. We ex-
plore this effect in greater detail.

3.1 Relational Strategies and Relationship Traits

A firm’s relational strategies send strong signals to its existing
and potential partners about its expectations of IFRs. These
strategies influence a firm’s [FR traits in several ways. For
example, with regard to a firm’s relational proclivity, willing-
ness to engage in relationships influences key information
sharing with selected partners (e.g., [46]). A firm with high
relational proclivity actively seeks and embraces [FRs as valu-
able strategic assets, which signals openness and trustworthi-
ness that naturally facilitates strong information flows among
IFR partners. For similar reasons, we expect that relational
proclivity enhances embeddedness in a firm’s IFRs.
Relational proclivity signals whether a firm values close IFR
and its willingness to connect strongly with IFR partners [46].
In addition, a firm with strong relational proclivity is willing to
devote financial and managerial resources to its IFR partners.
Relational proclivity implies that the firm invests managerial
time and effort in its [FRs, encouraging high levels of con-
nectedness and interdependence [46], also known as relational
embeddedness. Thus, we posit:

H; The greater a firm's relational proclivity, the greater
(a) the level of information flows and (b) the level of
relational embeddedness in its IFRs.

A firm’s relational capability, or ability to make and man-
age strong, partner-style IFRs [47, 77], influences IFR infor-
mation flows, because the knowledge stores underpinning re-
lational capability enable a firm to leverage interaction pat-
terns to develop strong communication and thus information
flows [68]. Because relational capability involves the identifi-
cation of potential IFR partners, consistent with a firm’s ex-
pectations and practices in IFRs, the match between partners

naturally facilitates information flows. In general, a firm with
high relational capabilities possesses the routines, knowledge
structures, and structural know-how to drive flows of vital
information, which can be disseminated among through its
sets of partners [17, 25]. We also expect relational capability
to enhance the extent of embeddedness in a firm’s IFRs.
Interaction knowledge stores inherent to relational capability
result in an IFR interface that enhances trust, commitment,
and the depth of the IFR [47]. Moreover, the routines and
knowledge involved in IFR initiation ensure that the partner
is receptive to these effects. Finally, a firm’s knowledge of
operational factors in the IFR enables it to offer performance
enhancements to its partners, encouraging strong connections
and embeddedness. Thus, we posit:

H, The greater a firm’s relational capability, the greater
(a) the level of information flows and (b) the level of
relational embeddedness in IFRs.

3.2 Platform Innovation

The concept of platform thinking and engineering has
emerged as an important aspect of innovation (e.g., [42, 74,
79]). A clear, consensus definition has not emerged, yet plat-
form innovation generally involves the development of new
technologies and products with elements and components that
can be changed, adapted, and converted to support an array of
product offerings (e.g., [42, 79]). Thus, we build on previous
literature to cast platform innovation as a new technology,
with strong potential for extensions to subsequent innovation
iterations. An important feature of platform innovation is its
capacity to be converted into an array of product offerings,
both currently and in the future, in parallel with subsequent
innovation iterations. Thus, our view of platform innovation
covers the innovation dimensions of breadth and depth simul-
taneously (e.g., [27]).

Platform innovation is strategically important, because it
provides a foundation for future innovation and a broadened
product offering. As a future-oriented innovation strategy, it
also initiates a strong options’ tree for the firm’s new product
offerings pipelines [10, 45]. By designing and integrating ar-
chitecture with opportunities for future innovation iterations,
product configurations, and advancements, platform innova-
tion reduces costs [74]. It can greatly increase the efficiency of
a firm’s innovation efforts and new product development pro-
cesses (e.g., [1, 42]). For example, many automobile manu-
facturers (e.g., Ford Motor Company, General Motors,
Toyota) design car chassis that provide technology frame-
works for further technology advances and are integrated into
multiple brand lines and future models. This approach in-
creases the efficiency and effectiveness of their innovation
programs.
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3.3 Relational Traits and Platform Innovation Outcomes

We expect IFR information flows and relational
embeddedness to affect platform innovation, albeit in different
and somewhat unexpected ways. Because platform innovation
pivots on information for both the breadth and depth of the
innovation, strong IFR information flows are important.
Strong information flows entail significant bilateral sharing
of technical information among IFR partners. The firm can
leverage this easily flowing information to develop innovation
advancements [63]. Bilateral information flows between a
firm and its suppliers also can result in the relaxation of struc-
tural boundaries (i.e., diminished rigidity). A firm may be-
come semipermeable, further accommodating the interfirm
flow of information and knowledge resources (e.g., [15]).
Such increased knowledge resources substantially bolster the
development of innovations that offer deep technological ad-
vances. The strong information flows also provide a firm with
a sense of where to focus its innovation efforts in terms of
breadth. Sharing of key information among IFR partners thus
can be a springboard, such that a firm tests ideas and gathers
important inputs and insights into innovation success. A firm
armed with broadened knowledge and information provided
by IFRs can identify technologies with a strong future trajec-
tory and a solid foundation for subsequent innovation gener-
ations. In addition, with such knowledge, a firm can more
easily identify technologies with broad-based applications to
convert readily to an array of product offerings. Thus, we
posit:

Hj, The greater the information flows in a firm’s IFRs,
the higher the level of its platform innovation.

Substantial literature details the benefits of strong, close
connections in IFRs, or relational embeddedness (e.g., [51,
62, 72]). However, the evidence with regard to the impact of
relational embeddedness on innovation outcomes is less clear.
Close relationships facilitate resource exchange and knowl-
edge codevelopment, which could positively affect some but
not all innovation outcomes [11, 71]. For example, relational
embeddedness can signify information redundancy [36].
Embedded IFR partners may share the same information and
knowledge bases with little or no unique or new information
to be gained. The absence of novel information and knowl-
edge can inhibit innovation [11, 63, 84]. Although some re-
search indicates that information redundancy in highly em-
bedded IFRs is not necessarily a problem (e.g., [11]), other
studies assert that certain factors come into play that restrict
innovation progress (e.g., [63]). Relational embeddedness sig-
nifies that a firm is locked in to specific relationships, which
leads to rigidity and inertia (e.g., [8]). The IFR lock-in that
comes with relational embeddedness may mean a loss of the
necessary flexibility for platform innovation development.
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Such locked-in IFRs also might alienate potentially important
factions in an IFR relational network, instigating relational
resistance to a firm’s innovation efforts and hindering its ex-
pansion ability (e.g., [31]). Finally, embeddedness in IFRs
may leave a firm vulnerable to knowledge leakage and the
appropriation of competitive advantages [55], which can in-
hibit the development of platform innovation. Thus,

Ha,, The greater the relational embeddedness in a firm’s
IFRs, the lower the level of its platform innovation.

3.4 Moderating Role of Firm Resources

A firm’s resources are a critical source of competitive advan-
tage (e.g., [6, 69, 82]). In the RBV [6], resources involve any
tangible or intangible asset, at least semipermanently connect-
ed to the firm, that can be viewed as a strength [82]. All firms
have some resource endowments, but they are highly hetero-
geneous in their resource levels and deployment of those re-
sources toward strategic issues, initiatives, and opportunities
[6]. Given this heterogeneity, firm resources and their usage
provide a critical context for their innovation activities. We
build on RBV perspectives (e.g., [6, 78]) to consider how
two key firm resources, marketing intensity and R&D inten-
sity, serve as strategic levers to influence the relationship be-
tween IFR traits and platform innovation.

3.4.1 Moderating Role of Marketing Intensity

Marketing intensity refers to the level of a firm’s strategic
focus and resources spent on marketing and thus depicts its
relative resource deployment to vital marketing activities. It
involves the extent of a firm’s market-sensing activities and
abilities [78]. A firm with greater marketing intensity has com-
petitive strengths in creating, communicating, and delivering
value (e.g., [3, 59]). Moreover, firms with greater marketing
resources and subsequent deployment of those resources, or
marketing intensity, can generate market information about
market needs, trends, and opportunities [50]. Marketing inten-
sity pertains to a firm’s outside—in perspective; it is able to
sense market opportunities and internalize them into strategic
actions and options (e.g., [20, 50]). From this outside—in per-
spective, we theorize the role of marketing intensity as an
influence on the relationship between IFR traits and platform
innovation.

Specifically, we expect marketing intensity to mute the
positive effect of high IFR information flows on platform
innovation. At first glance, the increased information accrued
from market-scanning activities should amplify the positive
effect of supplier information. However, too much informa-
tion actually impedes innovation (e.g., [21, 56]). The firm
leverages its marketing intensity to gather and internalize
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marketplace knowledge (e.g., information about customer
needs and demands and technology disruptions; [78]). This
external information merges with the IFR information flow
to increase the potential for information overload and for infor-
mation redundancy [75]. The supplier information overlaps with
the marketplace information, producing constraints on the firm’s
ability to integrate, disseminate, and act on its new information
stores. Simply put, a firm receives an overload of information
that it is ill-equipped to handle, deliberate, or act upon [75]. This
form of bounded rationality—too much information from too
many sources—leaves a firm vulnerable to lackluster innovation
outcomes. The firm is not able to improve innovation depth or
breadth. Therefore, due to information overload and overlap
from both the supplier and customer sides, we predict that great-
er marketing intensity attenuates the relationship between infor-
mation flows and platform innovation.

In contrast, marketing intensity should buffer the negative
effect of relational embeddedness on platform innovation.
Because of the scanning activities involved, marketing inten-
sity can generate valuable new information about potentially
broad and deep innovations, namely, the platform. This novel
information can offset potential redundancies in information
in highly embedded supplier IFRs. High relational
embeddedness implies effective information exchanges in
IFRs, but the gain may be minimal due to redundancy.
Market sensing provides information that is unique and novel,
thus mitigating redundancy concerns. As such, a firm can
improve its innovation efficiency and reach, by leveraging
unique information from the customer side through market-
sensing activities that have been made possible by strong mar-
keting resources, to compensate for its information redundan-
cy on the supplier side. The unique and novel information and
knowledge gained from improved market-sensing activities
then can be leveraged with an efficient information exchange
among highly embedded relational partners to develop more
efficient and effective innovative product offerings that pro-
duce a strong option tree. We posit:

Hy A firm'’s marketing intensity reduces (a) the positive
association between information flows in its IFRs and the
level of its platform innovation and (b) the negative as-
sociation between relational embeddedness in its IFRs
and the level of its platform innovation.

3.4.2 Moderating Role of R&D Intensity

We consider a firm’s R&D intensity as its resources for R&D
activities and the relative strength of its exploratory actions
and abilities [58]. As such, R&D intensity represents a firm’s
ability to leverage its existing knowledge, resources, and ca-
pabilities to develop successful new products [41]. Moreover,
R&D intensity indicates a firm’s commitment to continual

innovation [35]. Extant literature notes that R&D intensity
has a strong impact on a variety of innovation outcomes [70],
suggesting its importance as a firm resource that can be used to
influence the relationship between IFR traits and platform in-
novation. Moreover, R&D intensity represents an inside—out
perspective [20], from which we theorize a role in the relation-
ship between IFR traits and a firm’s platform innovation.

Because R&D intensity indicates a firm’s strategic focus
and strength in exploratory actions, we posit that it amplifies
the relationship between IFR information flows and platform
innovation. Strong IFR information flows mean that valuable
information and channel spillovers are available to the firm
and its IFRs. Firms with strong R&D intensity possess the
requisite ability and internal expertise to capitalize on the
information-rich situation provided by the IFR information
flows. Strong R&D intensity also enables the firm to harness
knowledge resources from its [FRs and leverage that knowl-
edge to produce innovations that are both broad and deep, so
that they can be converted to meet multiple needs, extended
across a range of offerings, and provide options to the firm. In
this way, the use of R&D intensity, combined with valuable
IFR information flows, drives improved innovation outcomes.
Without the requisite R&D intensity, firms would not possess
the internal knowledge and expertise needed to leverage their
IFR information to improve their innovation. Thus, firms use
their R&D intensity as a strategic lever to enhance the positive
effect of IFR information flows on their platform innovation.

In terms of the effect on the relational embeddedness—plat-
form innovation relationship, we expect R&D intensity to
amplify the negative effect, because R&D intensity involves
leveraging the knowledge and capabilities presently available
in the firm to produce novel innovations. The knowledge
coming into the firm from highly embedded IFRs is likely
redundant, so it may serve to distract and overwhelm the in-
novating firm’s internal effort, rather than add strength or re-
sources [2]. The firm tries to use its R&D expertise and knowl-
edge to drive innovation but is significantly hindered by the
lack of unique information flowing into its structural bound-
aries. Research suggests that highly embedded relationships
can derail a technology development trajectory by limiting
creativity and restricting access to fresh ideas [2]. This benefit,
coupled with the firm’s struggle to sort out and evaluate
knowledge redundancy from the same highly embedded
IFRs, combines to hinder firm platform innovation. In es-
sence, the combination of strong R&D and highly embedded
IFRs likely results in distracted and ineffectual innovation
initiatives for a firm. Thus, we predict:

Hs A firm’s R&D intensity increases (a) the positive as-
sociation between information flows in its IFRs and the
level of its platform innovation and (b) the negative as-
sociation between the relational embeddedness in its
IFRs and its level of platform innovation.
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4 Methodology
4.1 Research Context and Data Collection

We collected data from firms in industries that require the use
of advanced technologies, are under constant pressure to in-
novate and introduce new products, and are likely to build
relationships among channel members (e.g., [61, 80]). Our
sample included firms operating in advanced materials, bio-
technology, computer software, medical, and pharmaceutical
industries. In preliminary field interviews, managers noted the
importance and relevance of relational strategies with their
upstream channel members and constant new product devel-
opment for sustaining their competitive positions in markets.
We used these managers’ input to validate our research model
and nomological net.

Contact information for marketing and new product devel-
opment managers of firms in the selected industries was obtain-
ed from a commercial list provider. Rigorous prescreening by
mail (i.e., postcards) and telephone calls identified 532 possible
study participants. We mailed survey packets, including a cover
letter describing the project, the survey instruments, and two
incentives (i.e., $5 and an opportunity to receive summary re-
sults). We followed a mixed mode method for this data collec-
tion and included both mail and electronic surveys. The survey
generated 237 responses, for a response rate of 44.5%, which
compares favorably with extant literature (e.g., [33]).

We assessed nonresponse bias by comparing early and late
responders [5] and responding to nonresponding firms on cer-
tain firm traits (e.g., number of employees, sales, and financial
performance). The tests indicated no differences, reducing
concerns of possible response bias. We also verified the qual-
ifications of the key informants, as suggested in prior literature
(e.g., [52]). The qualification screening indicated that 55.7 %
of the informants were new product development managers,
36.3 % senior executives, and 8.0 % product managers. The
average tenure period in the firms was 12.9 years, and respon-
dents had been in their current positions for 6.7 years. These
managers considered themselves highly qualified to discuss
their firm’s relational strategies, R&D, and new product de-
velopment activities (seven-point scale, M=6.49, SD=0.57).
For measures of innovation, we used the US Patent and
Trademark Office (USPTO) and an online patent data provid-
er (i.e., Patent Integration) to obtain firm patent data. We then
matched patents with firm survey responses, resulting in a
final sample of 154 firms. We calculated additional measures
using data from the CRSP/COMPUSTAT database.

4.2 Measures
Our measures are based on extant literature when available

(see Appendix 1). Considering the preponderance of evidence
indicating that relationships with upstream partners improve
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innovation outcomes (e.g., [43]), we focused on firm interac-
tions with key suppliers.

4.2.1 Relational Strategies and Interfirm Relational Traits

We measured relational capability in a way consistent with
previous literature (e.g., [76]). Drawing from the perspective
of interfirm knowledge stores [47], we used the scale devel-
oped by Sisodiya et al. [76] but added an initiation ability
component (see Appendix 1). Initiation ability is associated
with selecting and assessing potential partners, evaluating
those selected partners, and maintaining extant relationships.
We measured relational proclivity using a scale adapted from
Johnson and Sohi [46]. We also adapted existing scales to
develop measures of information flows [68] and relational
embeddedness [63]. Appendix 1 contains the scale items.

4.2.2 Platform Innovation

To capture a firm’s platform innovation, we collected pub-
lished patents assigned to the focal firm between 2006 and
2008 (hereafter, the innovation measure window) from both
the USPTO and an online patent data provider. The published
patent information provides the benchmark patent for
counting forward citations. Truncation issues associated with
forward patent citation counts led us to adopt a multiyear
patent data collection (e.g., [12]). In terms of a firm’s forward
citation, we only considered self-citation counts, which refer
to forward citations by the same patent assignee, namely, the
firm (e.g., [40]). Thus, a self-citation indicates the extent to
which a firm’s technologies are leveraged by its future
innovations.

‘We measured platform innovation as the ratio of the sum of
self-citation counts to the total number of granted patents to
firm 7 during the innovation measure window (e.g., [48]). This
operationalization of platform innovation reflects the extent of
internalization of a firm’s own technological knowledge in its
future innovation, as in Eq. 1:

Ni 2012
" Zk IZ; [Patent(k)ForwardCitations),
P t ; = 7
atform; = N

(1)

where N;=YI.

I, = 1 if Patent(k) was granted to Firm iat time ¢,
where ¢ = [2006, 2007, 2008]

I, = 0, otherwise

4.2.3 Moderating Variables

We include two moderating variables in our model: marketing
intensity and R&D intensity. To determine marketing
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intensity, we calculated a firm’s 3-year average ratio of mar-
keting expenditures (i.e., sales and general administration) to
its total revenue. We then log transformed this average value.
Similarly, we calculated each firm’s 3-year average ratio of
R&D expenditures to its total revenue during the measure-
ment window then took the logarithmic transformation of
the average.

4.2.4 Control Variables

We include three primary control variables. First, environmen-
tal turbulence influences firm innovation outcomes (e.g.,
[85]). Therefore, consistent with previous literature (e.g.,
[28, 64]), we control for industry turbulence, or the ratio of
an industry’s standard deviation in sales to its mean value of
sales, and for technology turbulence, i.e., the ratio of industry-
level R&D expenditures to industry-level sales. Second, firm
size is a significant predictor of innovation outcomes (e.g.,
[13]), which we calculated as the natural log of a firm’s total
assets. Third, we controlled for any additional industry differ-
ences by including industry dummy variables, using the first
digit of a firm’s primary standard industrial classification
number. Table 1 summarizes the measures calculated from
secondary data, their operationalization, and the data sources.
Table 2 contains the descriptive statistics and correlation
matrix.

4.3 Results

Traditional covariance-based structural equation modeling
(SEM) techniques are inappropriate for our study context,
because our measure of relational capability is a formative
construct. To deal with this type of construct, partial least
squares (PLS) SEM represents the best option [16]. An advan-
tage of PLS-SEM is that it readily accommodates structural
models with reflective and formative measures [16, 83], which
constitute our study.

4.3.1 Measure Validation

We conducted tests of measurement reliability and validity, as
suggested by Chin [16]. For our reflective constructs (i.e.,
relational proclivity, information flows, and relational
embeddedness), all item loadings were greater than 0.7, and
the composite reliabilities were greater than 0.87, which sat-
isfied conventional criterion. The average variances extracted
(AVEs) exceeded 0.50 (Appendix 1). In Table 2, the values on
the diagonals, which indicate AVEs, also reveal satisfactory
discriminant validity for the reflective constructs [29].
Overall, our reflective measures possess adequate reliability
and validity.

Traditional assessments of construct validity and reliability
are inappropriate for formative constructs [38], so we checked

Definitions of variables and measures using secondary data

Table 1

Data source

Measures

Definition

Variables

USPTO/patent integration

The ratio of total forward self-citation counts in the measure

New technology that has a strong potential for extension t

Platform innovation

window to total patents for the firm
Logarithmic transformed ratio of marketing expenditure

o subsequent innovation iterations
The extent of the firm’s resource allocation to its marketing activities

CRSP/COMPUSTAT

Marketing intensity

(sales and general administration) over total revenue
Logarithmic transformed ratio of R&D expenditure over total revenue

CSRP/COMPUSTAT
CSRP/COMPUSTAT

The extent of the firm’s resource allocation to its R&D activities

R&D intensity

Standard deviation of industry-level sales across the measure

The extent of the focal firm’s industry-level market volatility

Industry turbulence

window over average industry-level sales [28]
Industry-level total R&D expenditures over industry-level total sales [64]

CSRP/COMPUSTAT
CSRP/COMPUSTAT

The extent of the focal firm’s industry-level technology volatility

Technology turbulence

Logarithmic value of average total asset in the measure window

Total assets of the focal firm

Firm size

See Appendix 1 for the measurement instruments pertaining to the relationship strategies and interfirm relational traits
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Table 2 Descriptive statistics and correlation matrix

Variables Mean  Std. dev.  Correlation matrix
1 2 3 4 5 6 7 8 9 10
Platform innovation 0.65 1.95 N.A.
Relational proclivity 3.77 0.63 0.14 0.59
Relational capability 471 093 0.19° 032" NA
Information flows 3.00 078 0.14 022" 049" 063
Relational embeddedness  3.74  0.72 0.13 039" 068 053 075
Marketing intensity 038  0.67 -0.07 —0.06 004 -027° -0.02 NA.
R&D intensity 062 135 018" 0.02 001  -0.10 0.03 026" NA.
Industry turbulence 337 076 0.00 001  —0.03 —002 —0.06 0.03 0.10  NA.
Technology turbulence 0.08  0.03 0.07 0.05 005  -0.13 0.04 0.13 030" 052" NA.
Firm size 579 222 0.03 0.01 024" 028" 019" 019" -035 -0.18" -033" NA.

n=154. The average variance extracted is on the diagonal, and correlations are on the off-diagonal

N.A. not applicable items
" p<0.05

for formative construct validity using matched holdout sam-
ples, along with multicollinearity checks among items [23,
38]. The condition indices for each dimension range between
21.38 and 23.56 for the holdout sample and 19.29-25.06 for
the matched sample, so the indices are below the threshold of
30 [7]. In addition, we tested multicollinearity at the item level
by calculating the variance inflation factors (VIFs) and condi-
tion indexes [7]. The VIF values for each dimension of rela-
tional capability were well below the cutoff criterion of 10
(i.e., 1.48-3.45), indicating no issues of multicollinearity in
our construct [23].

4.3.2 Hypotheses Testing

We report the results of our model estimation in Table 3.
Consistent with Chin [16], we estimated the coefficient of
determination (R*) then ran PLS to estimate the path coeffi-
cients and standard errors. The R-squared values of the three
endogenous variables (i.e., information flows, relational
embeddedness, and platform innovation; ranging from 0.32
to 0.55) suggest satisfactory explanatory power.

Our hypotheses consist of three main predictions: (1) H;
and H, pertain to the effect of relational strategies on informa-
tion flows and relational embeddedness, (2) Hz involves the
effect of information flows and relational embeddedness on
platform innovation, and (3) Hy and Hs suggest the moderat-
ing effects of marketing intensity and R&D intensity. We
found no statistical support for Hy, (b=0.01, p>0.10); rela-
tional proclivity did not have a significant effect on a firm’s
information flows. However, in support of Hy;, greater rela-
tional proclivity positively influenced a firm’s relational
embeddedness (h=0.13, p<0.01). We also confirmed H,, in
that a greater level of relational capability positively

@ Springer

influenced both information flows (6=0.53, p<0.01) and re-
lational embeddedness (b=0.66, p<0.01).

Greater information flows, in turn, increased firms’ plat-
form innovation (b=0.09, p<0.01), whereas relational
embeddedness had a significant negative effect (b=-0.09,
p<0.01), in support of both H;, and Hs,. Moreover, marketing
intensity and R&D intensity moderated these significant main
effect relationships. With regard to Hy, marketing intensity
muted the positive relationship between information flows
and platform innovation (b=-1.13, p<0.01), whereas it posi-
tively moderated the negative relationship between relational
embeddedness and the platform innovation (b=1.04, p<0.01),
as we predicted. Figure 2, panels a and b, graphically depicts
the nature of the interaction effects. High marketing intensity
inhibits the ability of information flows to drive platform in-
novation but enables relational embeddedness ability to create
more platform innovation. Finally, for Hs, we found that R&D
intensity enhanced the positive effect of the information flows
on platform innovation (b=3.98, p<0.01) but exacerbated the
negative effect of the relational embeddedness on the platform
innovation (b=-2.57, p<0.01). Figure 3, panels a and b,
graphically depicts the nature of these interactions. When
R&D intensity is high, information flows exert a stronger
positive effect on platform innovation, but relational
embeddedness has an even more negative effect on platform
innovation. These findings were consistent with our
expectations.

5 Discussion

In today’s turbulent business landscape, collaboration with
partners is one of the most promising strategies for improving
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Table 3 Effect of relationship
strategies on innovation outcome Variables Hypotheses  Information flows  Relational Platform
embeddedness
B (SE) B (SE) B (SE)
Relational strategies
Proclivity Hiao 0.01  (0.02) 0.13  (0.0D™ 009 (0.02)""
Capability Hoa 053  (0.02)™ 066 (0.02 016 (0.03)""
Interfirm relational traits
Information flows (IF) Hs, 0.09  (0.02)™
Relational embeddedness (RE) ~ Hyy, -0.09  (0.03)™
Moderators
Marketing intensity (MI) 053  (0.12)™
R&D intensity (RDI) -132  (0.22)™
Interactions
IFxMI Hua -1.13  (0.14)"™"
RExMI Hup 1.04  (0.16)™"
IFxRDI Hs, 398 (0.44)
RExRDI Hsp -257  (0.32)™
Control variables
Industry turbulence -0.01  (0.02)
Technology turbulence 0.08  (0.02)™"
Firm size 0.16 (0.02™  0.03 (0.01) 0.08  (0.01)™
Ind1 0.00  (0.02) -0.05  (0.02)™  —0.05 (0.02)"
Ind2 0.00  (0.00) -0.06 (0.0 005 (0.01)"
Ind3 0.02  (0.02) —-0.09  (0.02)™ -0.03 (0.02)
Ind4 -0.08 (0.0D)™  -0.13 (0.0D™ 002 (0.01)
R 0.35 0.55 0.32

*p<0.05; " p<0.01; ** p<0.001

firm outcomes, such as innovation. As such, firms leverage
and purposively seek interfirm relationships to improve their
competitive position. These relational strategies result in firms
developing interfirm relational traits, and the characteristics of
those traits have profound implications for innovation.
Specifically, they affect the quantity and quality of the infor-
mation that flows among collaborating members. The extent
of innovation success is strongly influenced by the nature of a
firm’s IFR strategic focus and the IFR traits that result from
that focus. These findings address several gaps in marketing
literature.

First, we show that relational strategies (i.e., relational pro-
clivity and relational capability) and the relational capital they
produce positively influence information flows with suppliers
and the firm’s relationship strength with those suppliers. A
strong relational proclivity and willingness to engage in rela-
tionships appear to signal desirable characteristics and traits to
potential relational partners, improving the firm’s ability to
achieve specific IFR status (e.g., [47]). Greater willingness
to be in relationships signals openness, as well as a belief that
such relationships are important and worthwhile. A strong
relational capability, or the ability to engage in meaningful

relationships, also highlights desirable characteristics for po-
tential partners, strengthening the firm’s ability to leverage
and create important IFR partners. Greater ability sends strong
signals that the firm is trustworthy and willing to commit [60].
Together, these effects strengthen key IFR traits: facilitating
information flows and close reciprocal relationships with
suppliers.

Second, our results show that these IFR strategies and sub-
sequent IFR traits have a significant influence on a firm’s
platform innovation. Specifically, acting as the information
hub for its suppliers (i.e., information flows) generates novel
and unique information for the firm, which it can leverage to
improve the breadth and depth of its innovations. However,
redundancy and accumulation of information from only a few
suppliers, through strong relational embeddedness, hinders
the firm’s ability to improve its innovation efficiency and ex-
pand its technology scope. We found boundary conditions for
these main effects by including two moderating conditions:
marketing intensity and R&D intensity.

The use of marketing intensity as a strategic lever buffered
the negative effect of relational embeddedness on platform
innovation by generating valuable new information about
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Fig. 2 Moderation by marketing intensity. a Information flows. b
Relational embeddedness

potential broad and deep innovations that the firm was previ-
ous lacking. The use of R&D intensity was best as a strategic
lever when coupled with unique knowledge and information
that came from the firm being the central information hub in
its IFRs. Greater strategic focus on exploration provides the
firm with the requisite knowledge to leverage unique informa-
tion from suppliers to improve the scope and efficiency of
their innovation.

5.1 Theoretical Implications

Our study makes several important contributions to marketing
literature. First, we provide a more holistic view of relation-
ship marketing’s impact on innovation, in general, and IFRs
specifically. Marketing literature (e.g., [60]) frequently views
IFRs from only a dyadic perspective, departing from observ-
able TFR behavior. Recognizing this limitation, we have
sought to address IFRs with the realization that firms engage
in relationships with more than one partner at any one time,
resulting in a network of IFR partners, and the focal firm
enjoys certain characteristics of being associated with certain
IFR partners (information flows and relational
embeddedness). This rich theoretical context offers novel in-
sights into key marketing outcomes and behaviors [63]. We
present a nomological model that more accurately captures
how IFRs affect firm outcomes, which should help expand
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the theoretical boundaries of marketing’s understanding of
the IFR phenomena.

Second, we contribute to IFR literature that investigates
information flows (e.g., [71]) and relational embeddedness
(e.g., [63]) in marketing by providing empirical evidence of
marketing-relevant antecedents. Scant literature addresses any
notion of key contexts, conditions, resources, or capabilities
that result in the formation of key IFR trait characteristics
(e.g., [44]). Our findings thus expand the known parameters
of the various aspects of [FRs in marketing, by demonstrating
that relational strategies are legitimate and significant predic-
tors of key interfirm relational traits.

Third, we contribute to marketing knowledge regarding an
important type of innovation (platform) and how it is influ-
enced by critical firm interfirm traits [37, 41]. Specifically, the
indirect effect of relational marketing components on platform
innovation, through IFR traits, helps enrich the theoretical
knowledge base about the actions a firm can take to help
create more lasting and meaningful innovations. In addition,
we expand the theoretical notion of platform innovation in
marketing literature by incorporating the creation of future
strategic innovation options [74]. A firm’s platform innova-
tion, as a source of strategic future options, affects its subse-
quent new product development (NPD) and enhances the ef-
ficiency of future NPD processes, which then allow it to gain a
superior competitive position. Although this observation is
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limited to our findings, it implies that IFRs should be included
as key components of tactics to build strategic options through
innovation.

5.2 Managerial Implications

Our research also provides several implications for practice.
First, characteristics of IFRs that form from relational strate-
gies affect a firm’s critical outcomes in decisive ways. A firm’s
relational strategies (i.e., relational proclivity and capability)
facilitate its role as an information hub for its suppliers and its
ability to develop close reciprocal relationships with its sup-
pliers. Managers can configure their relational strategies to
promote information flows among the IFR partners, according
to their proclivity or ability to engage in relationships. They
also should determine carefully if becoming an information
hub in an IFR partnership or having embedded IFRs is more
important for their firm and their future strategic activities. As
we have shown, these activities have profound impacts on
firms’ innovation outcomes.

Moreover, managers should actively maintain their infor-
mation flows with their suppliers if they wish to improve their
firm’s innovation efficiency. They should purposively seek to
engage a diverse pool of suppliers to ensure that they are
gathering key pieces of information to develop unique, effi-
cient products and services. If the firm resides in the middle of
the information flows, it must balance its role as an influencer
(or controller) with its role as a motivator. Control over infor-
mation flows has advantages in an efficient NPD process (e.g.,
[2]). Marketing managers should encourage IFR partners to
communicate freely with one another and with other parties
outside the IFR, placing their own firm at the information
center. Balancing the roles of influencer and motivator may
help the firm avoid the negative effects of information flows
on innovation outcome. However, marketing managers must
take care in leveraging their R&D- and marketing-based re-
sources to improve innovation outcomes: R&D works best
when paired with unique, novel sources of innovation from
IFR partners, whereas marketing activities are essential for
leveraging outside market trends and opportunities that can
be combined with strong knowledge accumulation from deep
reciprocal relationships.

5.3 Limitations and Further Research

Our study has several limitations that indicate opportunities
for further research. First, we considered only US firms for our
investigation. Interfirm relational practices may vary in inter-
national contexts (e.g., [19]). Further research should explore
how IFR characteristics may be influenced in an international
IFR context, with more relational dynamics, diversification of
partnering strategies, and constraints resulting from overseas
partnerships. Second, we controlled for contextual factors in

the current study, such as industry and technology turbulence.
Examining industry and other internal firm contextual effects
could enrich our understanding of these phenomena. Third,
we used surveys and responses from managers to determine
the relational strategies and IFR traits, similar to prior litera-
ture (e.g., [4]). However, it is possible that a manager lacks an
accurate sense of his or her firm’s IFR characteristics and
traits. Additional research could take a more structured ap-
proach to investigate the network characteristics of the IFRs,
using more objective network measures. Fourth, we assume
that a firm’s IFRs with its partners are stable across time. With
this premise, we interpreted the relationships among relational
strategies, IFR traits, and innovation outcomes. However, re-
cent research suggests that relationships may change over time
(e.g., [67]), so additional studies should explore how changes
in relational dynamics and velocity affect a firm’s outcomes,
such as innovation.

Appendix 1 Measures from the Survey Instrument

Relational proclivity ([46]; construct reliability=0.879;

AVE=0.593; range of loadings 0.707—0.826; scale items an-

chored by 1 = “strongly disagree” and 5 = “strongly agree™)
In general, in my firm the view is that...

1. Close partner-type relationships with suppliers offer a ma-
jor advantage in doing business.

2. Teaming up and working closely with suppliers allows us

to be more effective.

Most often, suppliers can be trusted.

Most of the time, suppliers will not take advantage of us.

5. Generally, it is okay to engage in close interfirm
relationships.

Hw

Relational capabilities (formative scale; [47, 76]; scale
items anchored by 1="“very little knowledge” and 7="lots
of knowledge)

Interactional (VIF range: 1.48-2.25):

(1) Negotiating with suppliers

(2) Interactions and contacts for partnering activities

(3) Developing and implementing cooperative programs
with suppliers

(4) Building strong communication with suppliers through
the use of networked computers

(5) Resolving disagreements with suppliers

Functional (VIF range: 1.92-3.28):

(1) Cost-reduction strategies involving suppliers
(2) Working with suppliers to reduce delivery times
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(©)
“)

(5)

Working with suppliers on quality management
Integrating suppliers into the firm’s just-in-time (JIT)
system

Enhancing suppliers’ production capabilities and
capacities

Initiation (VIF range: 2.12-3.45):

M

@
3

4
®)

Assessing the match between us and a potential ex-
change partner

Developing relationships with partners

Evaluating the benefits of a relationships with specific
partners

Figuring out when to commit to a partner

Figuring out which exchange partner we can trust

Information flows (newly developed scale based on
Patnayakuni et al. [68]; construct reliability=0.872; AVE=
0.630; range of loadings 0.749-0.820; scale items anchored
by 1="“strongly disagree” and 5="strongly agree”)

O
@
(€)
4)

News about us spreads quickly to our suppliers.

News about our suppliers comes quickly to us.

Our film serves as an information hub for our suppliers.
Our suppliers get news about markets from us.

Relational embeddedness (newly developed scale based
on Noordhoff et al. [63]; construct reliability=0.923; AVE=
0.751; range of loadings 0.787—0.915; scale items anchored
by 1="“strongly disagree” and 5="strongly agree”)

M
(@)
(€)
4

We have very close ties with our suppliers.

We have strong communication with our suppliers.

We interact on a regular basis with our suppliers.

We believe it is better to have strong relationships with
our suppliers.
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