2016 Proceedings of PICMET '16: Technology Management for Social Innovation

The Antecedents and Effects of Manufacturer Service Innovation:
A Relationship-Learning Perspective

Feng-Hsu Liu
Shih Hsin University, Business Administration Dept., Taipei ,Taiwan, ROC

Abstract--Although the importance of supplier/buyer
relationships in product innovation has been acknowledged by
many researchers, empirical evidence remains scarce regarding
the effects of relationships between original equipment
manufacturing (OEM) suppliers and buyers on service
innovation. Surveys were completed by representatives of 142
Taiwanese OEM suppliers in the electronics industry. This paper
aims to broaden the understanding of service innovation as it
relates to relationship learning through the development of three
aspects of organizational competence that influence the
competitive advantage of an OEM supplier. This study concludes
that  information-sharing  competence, joint-innovation
competence, and coordination competence have positive effects
on exploitative service innovation and explorative service
innovation. Additionally, there appears not to be a significant
relationship between information-sharing competence and
explorative service innovation. Furthermore, these two aspects of
service innovation contribute to a supplier’s internal competitive
advantages, but only explorative service innovation contributes
to a supplier’s external competitive advantages. In other words,
this study provides deep and clear explanations for the
antecedents and effects of service innovation of OEM suppliers.

I. INTRODUCTION

In a competitive environment, the view that firms should
use innovations in service to add value and outperform their
competitors applies not only to service firms but also to
manufacturing firms. Essentially, the role of an original

equipment manufacturing (OEM') supplier is to supply a
buyer company a product that the buyer company formerly
manufactured itself. However, in recent years, increasing
numbers of OEM suppliers have become established,
providing buyers more choices when choosing a partnership
[1]. Furthermore, many OEM suppliers have continually
improved their services and/or have developed new services,
giving them a market advantage over competitors and making
them highly attractive to buyer companies. In this paper, the
services provided by an OEM supplier are referred to as
product-linked services; these are designed to ensure proper
functioning of the product and/or to facilitate the buyer’s
access to the product in an outsourcing relationship [2]. Such a
service includes management of business strategy, human
resources, information systems, finances, and operations, with
an aim to produce and distribute better products for buyers.
For example, the Taiwanese company Hon Hai, the biggest
OEM supplier in the world, provides both traditional OEM
(strictly product development and manufacturing) as well as
less traditional services such as electronic manufacturing
services (EMS) and component module moving services
(CMMS) (see Figure 1). The service model of EMS is to
satisfy buyers’ needs by providing different combinations of
services in the production value chain including original OEM
and new substitution services (i.e., global assemble and
delivery).
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Figure 1. Value-chain and service products among OEM suppliers'
Source: Yuan. B. J. Cand Chu, K. M. ; Strategic Management of Technology and Innovation, Cengage Learning, Taiwan, 2011.

! Original equipment manufacturing: When a manufacturer follows a buyer’s sample specifications and design details to assemble all parts into a product and then

performs the transaction with the assigned shipping mode[unclear, please clarity; better, delete if not essential] (Lee & Chen, 2000).
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Several studies have indicated that novel ideas, new
product concepts, service process, and product innovations do
not originate from within one firm alone [3]. These works also
imply that co-creation and coproduction occur not only
between the firm and the customer but also involve other
parties, such as value-network partners [4]. According to
service-dominant logic, the very nature of services, having a
number of features distinguishing them from goods [5], leads
to a greater need to co-create with customers and in turn to
establish credibility with customers [6]. Accordingly, in
outsourcing relationships, buyer—supplier learning
relationships play a crucial role in suppliers’ proactive and
deliberate goal of aligning internal or external resources with
new opportunities for new service development in outsourcing
relationships [7]. Chen, Lin, and Chang [8] also suggested that
joint learning with external partners has positive effects on the
innovation performance of firms. In this regard, a relationship
learning view [9] is employed to posit that a OEM supplier’s
strategic orientation should focus on which organizational
competences (information-sharing competence for improving
information quality, joint-innovation competence for
developing relationship-specific memory, and coordination
competence for aligning cognition) will be needed to be
developed to improve service innovation by improving the
level of relational learning with buyers. In other words, by
addressing the link between relationship learning and these
three competence, this study presents new insights into the
development of relationship learning when previous literature
on the subject of relationship leaning concentrated on its
effects on innovation activities [27, 22].

Many manufacturing companies have become more
customer-centric and innovative, beginning to extend services
accompanying their offerings as part of a strategy to
differentiate ~ themselves  from  their = competitors
[10-12].Baines, Lightfoot, Benedettini and Kay [13] showed
that manufacturing firms benefit from introducing new
services. Interestingly, many researchers have stated the
importance of service innovation, but no studies have
discussed the role of service innovation in internal competitive

advantage in a manufacturing context. Hence, this study
attempts to explore whether leaning from buyers is a driver for
service innovation and whether it further develops an internal
environment that cultivates a collaborative culture,
formulating joint learning activities for servitization within an
organization [14]. Accordingly, we categorize competitive
advantage as external or internal in order to examine the effect
of service innovation on competitive advantage, externally and
internally. Incorporating this factor into the research
framework, therefore, contributes to existing research on
service innovation.

The next section provides a literature review and
hypothesis development based on the research framework.
Then the research methodology and the analyzed findings are
presented. Finally, the paper ends with a discussion,
conclusions, and an outline of its limitations and suggestions
for future research (Fig. 2).

II. LITERATURE REVIEW AND HYPOTHESIS
DEVELOPMENT

Although some researchers have proposed several types of
service innovation [15], this study investigates two types of
service innovation: exploitative service innovation and
explorative service innovation. Importantly, in contrast to past
research on innovation with regard to the definition of
exploitative and explorative innovation [16-19], the
exploitative and explorative service innovation of OEM
suppliers, in this paper, does not refer to the development of
new services for gauging the buying behavior of prospective
buyers in outsourcing market: the role of the service
innovation of an OEM supplier is to renew extant business
relationships.

Exploitative service innovation pertains to innovation
activities aimed at improving existing relationships to meet the
expressed needs of buyers. It is characterized by
improvements in the efficiency and quality of existing services.
For example, the adoption of advanced information

Figure 2. Antecedents and consequences of OEM supplier’s service innovation: an integrative framework
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technology may increasingly eliminate person-to-person
interaction in the provision of a service. New information
systems allow buyers to monitor and control inventories and
supplier relations more efficiently than their competitors. In
contrast, explorative service innovation refers to innovation
activities that develop new competences, resources, and
knowledge designed to supply aspects of buyers’ core
operations that have not yet been outsourced. Many OEM
suppliers are continuously learning lessons from their prior
experiences and the best practices of their buyers for the
development of new competence-based services; these
suppliers try to act as strategic partners rather than merely
addressing their buyers’ short-term interests [19]. At this time,
potential intent to take over more tasks in a supplier—buyer
relationship appear. Hence, explorative service innovation, in
this study, is not meant to be existing services refinement but
the introduction and creation of new services that can further
substitute for more of buyers’ core operations in an extant
outsourcing relationship [20].

In the past decade, the issue of “exploitation versus
exploration” has been thoroughly discussed in the field of
organization management [16,19,21,22]. There are two
reasons that service innovation is categorized into two types.
First, many scholars have researched exploitative and
explorative innovation as important constructs and have
discussed their antecedents or effects [22, 23]. However,
relatively few studies have further discussed exploitative and
explorative service innovation. Second, March [24] reported
that firms can avoid falling into a failure trap or a competence
trap when they adopt these two constructs to align resources in
pursuit of long-term competitive advantages. Hence, service
innovation-oriented OEM suppliers should include both types
of service innovation instead of focusing on only one at the
expense of the other.

A. Relationship learning view

Manufacturing firms should remember that obtaining and
maintaining a competitive advantage is dependent on
proactive innovations that show comparative strength with
regard to the practices of their competitors [25]. To compete,
OEM suppliers need to establish effective and innovative
external relationships with competitors, suppliers, customers,
universities, research institutions, and the like [26]. According
to resource dependence theory (RDT), as a single organization
is rarely self-sufficient, as it must enter into relationships with
other organizations to obtain critical resources. In other words,
activities that efficiently integrate networking partners’
knowledge into the innovation process, including development
and implementation, may serve as a serious and superior basis
for providing services to buyers that are more innovating than
those of the competition.

In highly unstable markets, companies need to cooperate
with one another and explore or exploit one another’s ideas, so
that they can react to changing environments as quickly as
possible. [9] developed a theory of how management can
develop and promote the learning capabilities of targeted
customer—supplier relationships. Several studies have

developed an understanding of the effect of relationship
learning on innovation but not on service innovation [8, 27,
22]. As learning and integrating buyers’ knowledge is the main
stimuli for OEM supplier service innovation, competence that
can entice buyer and supplier into a close learning community
is important [9].

A service is different from a product, which may include
consumables, service processes, people, or physical equipment;
services require a system, interface, protocol, procedure,
function, method, and/or activity. Hence, a supplier of services
typically must understand many distinct aspects in order to
create new customized services and persuade buyers to
incorporate new services into their business process. For
example, the cognitive distance of both suppliers and buyers
with regard to competence and needs is a concern when both
collaborative parties are jointly involved in service activities
[28, 29]. Relationship learning allows OEM suppliers to
further identify and define their buyers’ demands, skills,
resources, and  functional = competences,  creating
relationship-specific memories that accumulate knowledge
and information [9]. In theoretical terms, this study casts light
on the literature of the relationship-learning view, analyzing
which competences (information-sharing competence for
improving information quality, joint-innovation competence
for developing relationship-specific  memory, and
coordination competence for aligning cognition) will have
positive effects on service innovation within the context of
improving specific relationship learning.

B. Information-sharing competence and service innovation

Information-sharing competence refers to the extent to
which a firm can exchange important, accurate, and useful
information with buyers, as opposed to competitors [30, 31].
Through efficient and qualified information sharing, firms can
gain deeper understanding of each other, including
information on resources and functions as well as avenues of
collaboration and coordination in continuous interaction [22].
Hence, information sharing is an important starting point for
both parties to coordinate and plan operational and strategic
issues between buyers and suppliers in an exchange
relationship [9].

OEM suppliers who jointly interpret information through
frequent meetings or joint teams are better able to quickly
become aware of buyers’ needs and in turn to push suppliers to
refine current routines and techniques to provide high-quality
and satisfactory services [22, 32]. Information sharing serves
as the basis for employees of service-oriented firms to
innovate knowledgeably and to work smoothly together with
buyers. Furthermore, ongoing information sharing with buyers
who are market leaders can deepen supplier ability to
anticipate new preferences and in turn to make more effective
and proactive resource allocations to develop their ability to
meet and respond to buyer needs [33]. Chen, Li, and Arnold
[34] also find that information sharing through collaborative
communication has a positive effect on market-related
capability  building.  Therefore, we  suggest that
information-sharing competence leads to service innovation.
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HI: Information-sharing competence has a positive effect on
exploitative-service innovation.

H?2: Information-sharing competence has a positive effect on
explorative-service innovation.

C. Joint-innovation competence and service innovation

Joint-innovation competence refers to the ability of a
supplier to engage in developing innovations in products and
processes together with a customer. According to
knowledge-based theory, the ability to exploit the knowledge
of both parties in innovation depends on the ability of buyers
and suppliers to share tacit knowledge [35]. OEM suppliers
can improve the value of their customized offerings to their
buyer based on relation-specific knowledge, the integration of
knowledge possessed by both parties [1, 27]. As OEM
suppliers continuously enhance and focus more on co-creation
with their buyers [4], they are able to develop appropriate
strategies to learn, adapt, and integrate buyer’s knowledge in
innovation. Through a joint innovation process, specific
relationship memories of collective insights, beliefs, routines,
procedures, and polices accumulated from mutual interactions
will be created, stored, and shared between partner
organizations.

External sources can provide knowledge in areas where
internal sources are inadequate [36]. Due to the transfer of
knowledge from international buyers, which are the main
learning source for OEM suppliers, continuous interactive
action with individual buyers can take advantage of multiple
sources of knowledge [37]. Joint innovation can enhance
inter-organizational processes of knowledge creation,
storage/retrieval, transfer, and application [38]. That is,
joint-innovation competence facilitates OEM suppliers
developing knowledge-intensive interfaces with buyers [39].
According to service-domain logic [40], the ability to
encourage customers as participants involved in service
co-creation leads to a superior competitive advantage. Having
the ability to develop product, service, and process innovations
together with a buyer allows suppliers internalize valuable
insight from buyer-centric knowledge and demand that
incorporates buyer feedback [41, 42] but also encourages
OEM suppliers to develop new resources and assets within
their own firm [43], and thus to offer new services to foster or
expand a collaborative relationship.

H3: Joint-innovation competence has a positive effect on
exploitative service innovation.

H4: Joint-innovation competence has a positive effect on
explorative service innovation.

D.Coordination competence and service innovation
Coordination competence is ability to create a
boundary-spanning activity that incorporates firm-to-firm
connections into a network of mutually supportive interactions
[44, 45]. Tt is expected that coordination would result in better
fits between suppliers and buyers, as well as a reduced
cognitive distance [9]. OEM suppliers and buyers can adapt to
specific organizational needs by dynamically modifying
competencies to suit each other’s requirements [46].

Service innovation means buyers may be confused by new
service, and conflict may even appear if suppliers do not show
a superior ability to coordinate to increase their degree of
familiarity and reduce the chances of bad interaction [47, 48].
In order to reduce cognitive distance in new service
development and efficiently and effectively respond to
variations in buyer needs, well coordinated activities that can
create a relationship-specific element of interpretation of goals
and strategies is expected to enable consensus development
and thus reduce redundant communication in the process of
innovativeness [49]. For example, the supplier can appoint
coordinators who are responsible for relationships with
partners to continue to adjust the understanding of buyer’s
goals, potentials, and the strategies that can help suppliers
develop suitable services, such as how we can support each
other and how to match resource use (e.g., personnel, finances)
to innovation. OEM suppliers and buyers can easily work
together to generate innovative ideas and to solve problems of
new service development [44] when the buyer’s perceived risk
and uncertainty is reduced [50].

H5: Coordination competence has a positive effect on
exploitative service innovation.

H6: Coordination competence has a positive effect on
explorative service innovation

E. Service innovation and external competitive advantage

Innovation is a fundamental instrument of growth strategy
that firms entering new markets can use to increase existing
market share and gain a competitive advantage [51]. This
implies that buyers are attracted to a supplier who can leverage
resources actively or quickly to introduce new methods in
services, while its competitors are only keeping on in an older
way. It is paramount for an OEM supplier to have a
competitive position in comparison to other competitors.
Competition in the outsourcing market puts pressure on OEM
suppliers to upgrade their competence and to be more
innovative in the service domain, providing their buyers with
integrated product-linked service packages, i.e., solutions,
opportunities, or effective ways to meet buyers’ demands for
cost reduction and higher quality, react quickly to technology
trends, and respond to competitors’ potential strategies and
“total solutions” [52].

Service innovation provides technological and process
innovations, shortened lead times for product development,
joint marketing programs, and shortened response times, all of
which are key in determining how to exceed a buyer’s
expectations for an original product and service. This implies
that suppliers’ service innovations will encourage more
relation-specific investment from buyers and in turn increase
switching costs of buyers when buyers perceive more value
and higher satisfaction [53]. Hence, we postulate that service
innovation has positive and significant effects on external
competitive advantage.

H7: The higher the level of exploitative service innovation, the
greater the level of external competitive advantage.

HS8: The higher the level of explorative service innovation, the
greater the level of external competitive advantage.
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F.Service innovation and internal advantage

According to the RBV, human resources and capabilities
are an important source of a firm’s competitive advantage.
Internal employees are expected to know more about their
areas of specialization than anybody else; they therefore play
an important role in the content of a given service. Moreover,
the capability of an internal employee also signals the
supplier’s ability to create valuable products or perform
valuable services for a buyer. The perception of the benefits
derived from the competences of OEM suppliers, as
represented by employees who can share new ideas, resolve
problems, and provide innovative responses to buyers, will
increase buyers’ confidence in future collaboration. Hence, it
is important to create and encourage a service-oriented
environment in which employees are motivated and have the
freedom to plan, develop, and launch new innovative services
[54].

To satisfy buyers with a new service will push a firm to
assimilate up-to-date buyer information, as well as integrating
resources and knowledge from all involved departments and
building effective communication to coordinate mechanisms
among different units in order to avoid redundant processes

and miscommunication, leading to cross-department synergies.

Chen and Tsou [55] suggested that firms that continuously
provide innovative services are often characterized by a
service-oriented working environment, better cross-functional
coordination, and well-defined training and learning
mechanisms. In such an environment, employees will have
greater job satisfaction, improved domain knowledge, and
greater levels of creativity [56]. It is argued that
service-oriented OEM suppliers that provide a culture of
learning and build cross-functional assimilating mechanisms
can make internal employees more responsive, open, and
innovative. [55, 57, 58] stated that in the evaluation of
employee job satisfaction, domain knowledge and level of
creativity after new services are launched can reflect the level
of internal competitive advantage. Hence, we postulate that
service innovation may have positive and significant effects on
internal competitive advantage.

HY: The higher the level of exploitative service innovation, the
greater the level of internal competitive advantage.
HI10: The higher the level of explorative service innovation,

the greater the level of internal competitive advantage.

III. DATA ANALYSIS

We evaluated both the quality of the measurement model
and the relationships between the constructs in this SEM
model using a partial least squares (PLS) technique (using
Smart PLS 2.0 software) [59]. In agreement with O’Cass and
Sok [60] and their rationale for adopting PLS, there were two
reasons why we adopted PLS to analyze the results. First, PLS
is appropriate because the main objective of the study was to
maximize the predictive ability of respective constructs as
antecedents (information sharing competence, joint innovation
competence, and coordination competence) on the

development of service innovation (exploitative and
explorative) and comparative advantages (internal and
external advantages). Second, some research has indicated that
PLS is an appropriate means for estimating a causal subsystem
sequence of paths when the sample size is small (n = 142).

A. Measurement

This study used a self-administered questionnaire. All
measures were perceptual, and the managers of OEM
suppliers completed the evaluations. All independent and
dependent variables were obtained from the existing literature
and measured using multiple items (all items are presented in
Table 2). All of the constructs were measured with a five-point
Likert-type scale. With regard to measures of the three types of
organizational competence, we measured information sharing
competence with four items that came from Selnes and Sallis
[9] and Li [61], adopted a four-item scale from the study of Li
[61] to measure joint innovation competence, and used three
items adopted from Kandemir Yaprak and Cavusgil [62] to
measure coordination competence. Finally, the construct of the
OEM supplier’s service innovation consisted of two constructs:
exploitative service innovation and explorative service
innovation. The scales for exploitative service innovation and
explorative service innovation were measured with the three
items individually. Items measuring exploitative service
innovation were modified from Avlonitis, Papastathopoulou,
and Gounaris [19]; Yalcinkaya et al. [63]; and He and Wong
[64]. For measuring explorative service innovation, we used
three items modified from Matthyssens and Vandenbempt [65]
and Liu et al. [1] to show the characteristics of substitution.
The measure of external competitive advantage was mainly
developed from Chen and Tsou [55], using three items to
assess the extent to which an OEM supplier gains an advantage
compared to external competitors. The measure of internal
competitive  advantage was mainly adopted from
Atuahene-Gima [57] and Van Riel, Lemmink, and Ouwersloot
[66], with three items including improvements to employee
innovation, domain knowledge, and job satisfaction.

Two control variables were included in this study. Chandy
and Tellis [67] reported that large firms are more likely to
leverage existing competences or to build new competences.
Hence, we included firm size as a control variable to control
for potential effects. This variable was measured by the
number of employees at the firm. In addition, Dyer and Singh
[68] suggested that firms can build a competitive advantage by
engaging in long-term inter-firm cooperation. Therefore, we
also included length of collaboration as a control variable.

B. Sample and data collection

One thousand Taiwanese manufacturing firms listed in the
“2008 Top 1000 manufacturing corporations in Taiwan”
(published by Common Wealth magazine) were selected as the
sample population for this paper. The final version of the
questionnaire was mailed to 975 manufacturing firms. Two
weeks after the initial mailing, we used e-mail, fax, or
telephone in follow-up contacts to improve the response rate.
Finally, we received 142 usable questionnaires (electronic
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firm). The resulting effective response rate is 14.5%. The
organizations represented in the sample included information
on the average length of collaboration and number of
employees (size). Most organizations had cooperated with
their buyers for 1 to 3 years. The majority had 101 to 500
employees (see Table 1).

Because we collected all data on the study constructs from
a single resource (including dependent and independent
constructs), we used two methods, recommended by many
researchers, to determine whether common method bias was
likely to be a serious concern in this study. First, Harmon’s
one-factor test was used to determine the potential for

common method bias. In exploratory factor analysis, the 7
extracted factors accounted for 73% of the variance, and the
first factor accounted for 16% of the total variance; no single
factor emerged. Additionally, we used the marker variable
assessment approach to assess the potential for common
method bias, as recommended by Lindell and Whitney [69]. A
theoretically unrelated construct, internationalization, was
measured by three items. The correlation analysis showed that
there was no significant correlation between the focal
constructs and internationalization (see Table 2). According to
the results of these two methods, we concluded that common
method bias was unlikely to be a serious concern in this study.

TABLE 1 RESPONDING COMPANY DEMOGRAPHICS.

Variables Category rate
1 year and fewer 1.4 %
Length of collaboration Over 13 years 40'10%
(N=142) Over 3-5 years 35.2%
Over 5-10 years 21.8%
Over 1015 years 1.4%
50 and fewer 0%
51-100 4.9%
Number of employees (people) 101-500 52.8%
(N=142) 501-1000 36.6%
Over 1000 5.6%
TABLE 2 RESULTS OF MEASUREMENT PROPERTIES.
Construct Factor Composite
identifier [tems loading reliabiﬁty () AVE
Exploitative service
1nzlé)¥gt11>o n (1="strongly disagree” and 5="strongly agree”) For the past few years, our company has often
ETSI1 0.861
ETSI2 0.886 0.91 0.77
ETSI3 0.895
?gg(l)?/ziﬁ)vne (SS;VSIBC (1="strongly disagree” and 5="“strongly agree”) For the past few years, our company has offered new practice to
ERSI1 0.858
ERSI2 0.754 0.88
ERSI3 0.775 0.65
ERSI4 0.853
(1=much worse than major competitors, 5=much better than major competitors)
Information sharing ISC1 0.841
competence (ISC) ISC 2 0.911 0.89 0.73
ISC 3 0.821
(1=Very low, 5=Very high)
Joint innovation JIJ?CIZ 83(8)‘51
competence (JIC) 13 0.651 0.80 0.52
JIC4 0.617
(1=much worse than major competitors, S=much better than major competitors)
Coordination CCl1 0.792
competence (CC) CC2 0.868 0.86 0.69
CC3 0.827
. (1="strongly disagree” and 5="strongly agree”)our company has been able to provide new services ...
Internal competitive
advantage ICAL 0.764
ICA2 0.815 0.85 0.66
(ICA)
ICA3 0.856
. (1="strongly disagree” and 5="“strongly agree”) our company has been successful in providing new services ...
External competitive
advantage ECAL 0.761
(ECA) ECA2 0.795 0.83 0.63
ECA3 0.832
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C. Construct reliability and validity

To determine the quality of the methods of measurement of
all constructs, we used Cronbach’s alpha and composite
reliability to test internal consistency [70] and average
variance extracted (AVE) [71] to test discriminant validity.
The Cronbach’s alpha values for the eight constructs ranged
from 0.617 to 0.911. All of the p. values (composite reliability)
for the constructs exceeded the criterion threshold of 0.7,
demonstrating that the measures were reliable (see Table 2).
To show that each construct had adequate convergent validity,
AVE should be at least 0.50; in addition, the square roots of
AVE (reported on the diagonal) should be greater than the
construct correlations [71]. As show in Table 3, all of the
constructs reached these standards, supporting the
discriminant validity of these constructs.

D. Results for direct effects
Figure 3 shows the results of PLS estimation, including
path coefficients, statistical significance, and R* values. The

explained variance (R*) for endogenous constructs indicates
the predictive power of the research model. The path
coefficient between service innovation and
information-sharing competence, joint-innovation
competence, and coordination competence was positive and
statistically significant apart from the relationship between
information-sharing competence and explorative service
innovation. Thus, H1, H3, H4, H5 and H6 were supported.
This indicates that competences contribute to a supplier’s
service innovation but only explorative service innovation
contributes to a supplier’s external competitive advantages
There was a significant positive relationship between two
service innovation and internal competitive advantages,
supporting H9 and H10. However, only explorative service
innovation contributed to supplier’s external competitive
advantages; thus, H8 was supported. Table 4 and Fig. 2 show
the results for individual paths and results.

TABLE 3. RESULTS OF MEASUREMENT PROPERTIES

Construct Mean | SD | () 6} B 1@ l6 1o [ e o [ay
ETSI (1) 341 | 0.58 | 0.88

ERSI (2) 362 | 053 | 034 | 0.81

ISC (3) 352 | 057 | 047 | 047 | 0.85

JIC (4) 354 | 049 | 051 | 067 | 0.50 | 0.72

CC (5) 359 | 054 | 046 | 059 | 039 | 0.63 | 0.83

ICA (6) 338 | 058 | 044 | 046 | 038 | 0.46 | 0.40 | 0.81

ECA(7) 360 | 050 | 038 | 068 | 031 | 0.65 | 0.62 | 0.51 | 0.79

SIZE (8) 340 | 084 | -0.0.3 | 0.08 | 0.03 | 0.35 | -0.10 | 0.03 | -0.03 | -
Collaborative year (9) | 2.81 | 0.68 | 0.24 | 0.023 | 0.21 | 0.24 | 0.19 | 0.10 | 0.10 | 0.23 | -
Marker(Internation) | 4.00 | 0.70 | 0.02 | 0.10 | 0.03 | 0.00 | -0.05 | -0.04 | -0.04 | .016 | 0.14 | -

*p <.05.*%* p<0.01.¥** p <0.001. Note: N=142.

1. Zero-order correlations are below the diagonal; adjusted correlations for potential common method variance (Lindell &

Whitney, 2001) are above the diagonal.

2. Figures in shaded diagonal are values of the square root of the AVE.

TABLE 4. STANDARDIZED PATH COEFFICIENTS

Path coefficient (b) Results
Information sharing competence — exploitative service innovation H1 0.267***(t=3.66) Supported
Information sharing competence — explorative service innovation H2 0.148 (t=1.88) Non-Supported
Joint innovation competence — exploitative service innovation H3 0.259** (t=2.60) Supported
Joint innovation competence — explorative service innovation H4 0.445%** (t=4.60) Supported
Coordination competence — exploitative service innovation HS 0.177* (t=1.98) Supported
Coordination competence — explorative service innovation H6 0.239** (t=3.04) Supported
Exploitative service innovation — external competitive advantage H7 0.149(t=1.80) Non-Supported
Explorative service — external competitive advantage H8 0.678%* * (t=11.34) Supported
Exploitative service innovation — internal competitive advantage H9 0.343*** (t=3.69) Supported
Explorative service — internal competitive advantage HI10 0.358*** (t=4.58) Supported
Collaborative length — internal competitive advantage -0.04
Collaborative length — external competitive advantage -0.08
Firm size — internal competitive advantage 0.03
Firm size — external competitive advantage -0.05
*p<0.05. %% p <0.01. ¥*¥* p <0.001.
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Figure 3. PLS results for direct effects (Service innovation)

With regard to R?, three competences explained 34.0% of
the variance in exploitative service innovation and 51.7% of
the variance in explorative service innovation. These values
were all significant. On the other hand, both service
innovations together explained 32.8% of the variance in
external competitive advantage and 52.4% of the variance in
external competitive advantage. These values were all
significant.

I'V. DISCUSSION AND CONCLUSIONS

To remain competitive, many firms look for ways to
increase their capacity for and commitment to innovation. The
volume of research into service innovation has increased.
Some investigations of the service innovation of
manufacturers tackle the general buyer-supplier relationship,
with some of them using OEM relationships as empirical
contexts. Research has addressed the factors that lead to the
success or failure of product innovation in the OEM supplier
context in depth but has almost entirely ignored those factors
that affect the success or failure of service innovations. To
examine how an OEM supplier can increase the value of its
offerings and apply them to buyers’ operations, a
relationship-learning approach is employed in this study. In
empirical terms, one important contribution of this paper
consists in its providing evidence for the antecedents
necessary for the innovation of services by manufacturing
firms, a neglected topic in the literature. We adopt a
relationship-learning view to state that a OEM supplier should
develop three relational competences, including the
information-sharing competence, joint-innovation
competence, and coordination competence, to improve the
level of relationship learning and thus service innovation

within a buyer—suppler relationship. In fact, these three
competences have been discussed as important determinants
of innovations in some research findings [72, 73]. Such
evidence, however, focuses on the context of manufacturers’
product innovation. The question that remains to be answered
is whether such “innovation-related” competences also apply
to the service-innovation process of manufacturing firms
looking to develop new services. One of our major contentions
is that once an OEM supplier innovates a service, its
performance can be more fully understood by examining its
three  organizational = competences in  facilitating
learning-based relationships, integrating the resources of
external buyers, and synthesizing its activities with its buyers.
The role of OEM suppliers has acquired importance in a
situation where their buyers face commoditization, slowing
growth, and declining profitability in end-product markets
[74—76]. Hypothesis 1 showed that the ability to share
information with expressed needs and change allowed OEM
suppliers to pool existing internal knowledge and resources to
fine-tune their competences engaging in existing services
faster, more efficiently, and with better quality [77].
Nevertheless, the findings for Hypothesis 2 show that
explorative service innovation is not significant in information
competence. Korhonen and Kaarela [52] stated that it is
usually difficult for corporate customers to begin accepting
service innovations provided by their supplier. Especially
when the content of explorative service innovation is complex,
differing from the past. Hence, as Hypothesis 4 and 6 showed,
joint-innovation and coordination competences are needed for
breadth and quality information and confusion reduction in
order to avoid conflict, when OEM suppliers are trying to
move forward to substitute within buyer’s existing activities.
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The findings of Hypothesis 3 and 4 suggested that joint
innovation competence has positive effects on service
innovation. According to the competence-based marketing
view, OEM suppliers should make buyers realize that the
benefits of collaboration can be greater, which convinces
buyers to expand the collaborative relationship to exploit these
benefits [1]. The competence-based marketing view posits that
a supplier should realize that the development of core
competencies is an important step, and that the communication
of these competencies to buyers is even more important
[78-80]. A higher level of joint innovation can enable OEM
suppliers and buyers to better understand each other’s
resources and abilities, along with their strengths and
weaknesses. In particular, suggested by H4, when OEM
suppliers want to move forward to substitute buyers’ existing
activities, they need to demonstrate to buyers that they can act
as strategic partners when acquiring a good understanding of
their buyers’ resources and abilities, through joint innovation.
Having an ability to engage in joint innovation with buyers
gives suppliers a chance to show they can be trusted to respond
to buyers’ further requirements and in turn enhance
collaboration with new services between themselves and
buyers.

Additionally, Hypothesis 5 suggested that good and
effective communication and coordination among partners are
needed to make employees from both sides work together and
innovate with each other efficiently, knowledgeably, and
smoothly. One aim of coordination should be to develop a
common understanding of the message from the perspective of
both the sender (supplier) and the receiver (buyer). With
effective coordination, OEM suppliers can perceive exactly
what buyers want and thus engage in services more quickly
and efficiently and with better quality by fine-tuning their
competences to react to buyers’ needs.

Finally, the findings of Hypothesis 7 and 8 remind
suppliers to attempt to achieve “balance” between exploitative
and explorative service innovations in their organization under
conditions of increasing external competition. The external
competitive advantage of OEM suppliers must be rooted in
explorative service innovation rather than in exploitative
service innovation. In fact, thanks to increased competition,
many OEM suppliers have begun to pay more attention to
manufacturing service innovations such as process
innovations using new IT systems. Nevertheless, OEM
suppliers must innovate more in the service domain, providing
their buyers with integrated product-linked service packages,
i.e., “total solutions.” At this time, OEM suppliers who can
offer a unique set of total solutions derived from relationship
learning are more attractive to buyers than their competitors.

V. MANAGERIAL IMPLICATIONS

Our study reiterates that managers should persuade
two-pronged service innovations in dealing with the pressure
of potential supplier replacement, because only explorative
service innovation yields significant external competitive

advantage. That is, in a competitive outsourcing market, the
role of a sustained “complementary” partner is difficult to
attract buyers to take part in; a long-term collaboration
relationship appears less attractive in the face of increasingly
changing market. An attractive OEM supplier needs to create
new modes of doing business that can be applied to buyers’
value chains with the operation of substitute buyers.

It is important for OEM suppliers to continuously learn
lessons from experiences and the best practices of their buyers
[81]. To transform such learning into better service innovation,
managers should develop information sharing competence,
join innovation competence, and coordination competence to
foster relationship learning and thus discover and analyze what
buyers want and then provide buyer-centric services
effectively and efficiently. These competences need to be
developed by appropriate strategies for resource deployment.
For example, improving employee’s relational skills, which
are personal abilities such as communication ability,
extroversion, conflict management skills, empathy, emotional
stability, self-reflection, a sense of justice, and
cooperativeness [44], is important to joint innovation and
coordination competence building.

While many authors have covered the classification of
servitization, the drivers of servitization in a manufacturing
context [81], and the guidelines and methods for the
implementation of servitization strategies [82], the effects of
manufacturer’s service innovations have been less explored
[83]. From our study, we see that managers are able to use
service innovation as a stimulation for servitization, because a
service-innovation orientation will push an OEM supplier to
interact with individual buyers to discover and analyze what
buyers want, then providing customer-centric information
effectively and efficiently. The firm can eliminate
organizational barriers by utilizing pools of different resources
led by project teams. These teams would include members
from across the organization, including design, operations,
product management, materials, quality control, and suppliers,
to collaboratively develop or launch new innovative services.
By doing this, the service innovation-oriented OEM supplier
pools existing internal knowledge and resources to engage in
services faster and with better quality having knowledgeable
and creative employees to work and innovate together with
buyers.

VI. LIMITATIONS AND FUTURE RESEARCH
DIRECTIONS

Three shortcomings of this study should be noted, although
this research has made some valuable contributions to the
literature on the OEM supplier/buyer relationship. First,
although we used PLS to justify the findings due to the
relatively small sample size of our study, the response rate
should be improved in future studies to derive more
meaningful conclusions. Second, we focused on the role of a
supplier’s service innovation for existing buyers. Future
research might be needed to investigate both existing and new
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relationships. Third, many OEM suppliers design and
integrate externally supplied products and service components
into a customer-specific solution [84]. Such a service
emphasizes the advantages of specialization and modularity in
the component supply, standardization of interfaces, and the
ability to specify and integrate the sources of technology and
product supplies of multiple partners. Future studies can use
value network partners such as supplier partners, competitors,
consultants, universities and research institutions, and the like,
are potential innovative partners with specific resources and
knowledge.
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