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Abstract--Inter-firm R&D collaboration is valuable
for companies when it helps them to gain
complementary intellectual resources, access to diverse
markets, share product development’s cost, shorten the
time to market of new products, and avoid redundant
expenditures. This kind of collaboration could be
considered as a good way responding to the modern
business world today which is dynamic, complex, and
intensively competitive. This research ther efore focus on
the role of Intellectual Property shared and used in
Design service where inter-firm R&D collaboration is
major activity, the supporting functions of IP
management’s core components developed in previous
resear ch. The questionnaire was sent to 494 participants,
all of them are heads of marketing department, R&D
department, manufacturing department and engineering
department. There are 41 valid samples (response rate
of 8.3%) that be analyzed by the SPSS analysis and
complete questionnaires by the quantitative analysis.
Conducting a survey from new product development
managers of Taiwan’s high-tech industry, this result
shows that knowhow-related Intellectual Property has
positive effects on indicating factors of design service
performance such as time to market, productivity,
quality, and efficiency. Another result indicatesthat four
of TP management’s core components are positive
associated with the performance of design service. Those
core components are: Legalization capability, intra-firm
relationship  capability, collaboration formation
capability, and main goal of collaboration’
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l. INTRODUCTION

The modern business world is dynamic and complex
andcompetition is globalized. The expansion of multinational
firms and the business collaboration between firms have led to
the raise of competition among companies. Therefore, in many
industries it is not wise to merely sell and protect product
locally. Furthermore, the changing nature of the market,
increasingly competitive global competition, highly complexity
of product, a dramatic reduction in transportation and
information costs have forced many firms to outsource a part
of their workload and collaborate with each other. Firms have
to respond those changes the sooner the better if they want to
stay competitive.

Involving suppliers, customer and other partners in new
product devel opment efforts enables a firm to share the costs
of product development, access diverse markets, reduce
time-to-market, and conduct an effective and efficiency
product development process [22, 33]. As a man
consequence of larger innovative activities taking place
beyond company borders, management’s focus has to shift
from intra-firm coordination to the coordination of complex
innovation [73]. Frohlich et al. [31] demonstrate empirically
that firms with highly integration (i.e., firms that integrate
both suppliers and customers into the activities of the focal
firm) are likely to have a strongest reation with the
improvement of company performance in comparison with
firms which integrate only suppliers or only customers.

Enterprises could start to collaborate with customers,
suppliers, and other partners to acquire missing information,
know-how, complementary and necessary resources [39,
54]. Previous study showed that firms exploit ther
Intellectual Property such as technology and knowledge to
leverage existing technological capabilities outside their
boundary, to benefit from patents, to set industry standards
and to guarantee freedom to operate by establishing cross-
licensing agreements with other partners [48]. Ancther
strategy we found from literature review which firms might
use is technology -exploraion strategy. Firms explore
externa intellectual resources to enhance their current
technological development efforts which can help them to
stay competitive in the market. Hence, Bader [53] stated that
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Intellectual Property had become a good mechanism for
influencing returns-on-investments and sustainability of
firms. There has been an increasing numbers of Joint
patenting amongst companies in inter-firm collaborations
[35]. However, there are very few past studies exploring how
Intellectual Property can help firmsin Collaborative product
development process. The main purpose of this study is to
explore the important role of Intellectual Property used in
collaborative product development.

Firms can generate their knowledge property internaly
through the innovation process, they can aso acquire new
Intellectual Property from outside by collaborating with
other partners, by this way they can co-create new
intellectua assets as an outcome of inter-firm collaboration.
Firm can use their own Intellectual Property interndly to
multiple its value through collaborating with other partners,
they can aso use their Intellectua Property externdly to
keep their competitors from selling or out-licensing [53].
Hence, management of Intellectual Property has become an
increasingly important success factor for collaborative
product development process among firms. Bader [53]
developed a set of core components for managing
Intellectual Property in R&D collaboration. The set was
divided into 3 categories. Moativation-related core
components, Performance-related core components and
Structure-related core components. He proved that these core
components support for the managing of IP in R&D
collaboration. However, there are no studies focusing on the
role of these components in terms of the use of Intellectual
Property in collaborative product development. One of the
goals of this study is to explore how these P management’s
core components facilitate the use of Intellectua Property in
R&D collaborations.

Il.  LITERATURE REVIEW

A. Intellectual Property and Design Service Performance

According to World Intellectual Property Organization
(WIPO), Intellectual Property refers to creations of the mind.
There are two types of Intellectua Property: Industria
property and copyright. In this study we focus on industrial
property that contains industriad designs, patents or
inventions, know-how and geographic indications of source.
Previous studies which are related to knowledge-creating
view consider organizational know-how as one of the most
valuable resources for firms. Those intellectual resources not
only help afirm to stay competitive on its markets, but aso
keep key elements for the access and development of new
know-how. Caloghirou [79] stated that openness of firms to
external knowledge and information resources is one of the
significant factors to estimate the potential of their
innovation. Chesbrough [16] found that there are more and
more firms do not count only on their intellectual resources,
instead of that, they conduct their inter-firm R&D
collaboration strategy to complement their internal resources
to enhance their innovation capability and make their new
product development process more effect and efficient. Asa
result of these firms’ strategies, the number of joint IP has
been increasing over time [47].

Technical knowledge is the key asset which technology-
based firms can use to develop their new product. By using
and applying effectively the technology knowledge, these
firms can create new feasible product designs, this kind of
know-how aso helps firms in decision-making process
which is a cruciad factor for new product development
project [38]. Hence, firms develop quickly their new
Intellectual Property related to what aready existing and
firms’ new products are associated to those have been
developed [72]. It is improbable that firms will have a basal
revolution in their set of intellectual resources and
capabilities but rather a continua development [32].

With this technological knowledge base, a firm is able to
obtain a better outcome [37] and minimize the initia
learning expense in innovation process by applying previous
technological know-how and experience. Promisingly, with
the better obtained outcome, a firm can have a greater
application to the markets [65]. Leenders et d. [51] showed
empirical evidence to prove that the active and proper
consultation of codified experience and accessible
organizationa knowledge base are positively related to the
success of product development. These intellectual resources
are available for its members, who can put them into practice
during new product development process. The previous
studies [4, 41] founded that firms’ efforts to obtain external
knowledge have become essentia because of the following
reasons: (i) the product lifecycle has shortened [30] and (ii)
the effectiveness of closed, exclusive innovation activities
has reduced [16].

Soh [70] stated the innovation process is an information-
intensive activity that involves the absorption, processing,
and integration of information so as to bring into existence
new products and services. The author also argued that a
firm with efficient access to competitive information about
other firms, information about misalocated resources
among other participants in the market can gain many
opportunities to create or to enhance its products. If firms
discover information about opportunities which are created
in the process of technological innovation, they will
capitalize upon those opportunities because the new
combination of existing resources can make profits.

Cusumano et a. [20] determined that the information
shared among a foca firm and its collaborating firms had
served as a heuristic context for solving continuous problem
solving in the industry of video-cassette recorder. Y assine et
d. [1] also stated that the information shared among partners
are very important because it facilitates and influents
decision-making in product development process which
involving hundreds of decisions in strategy, manufacturing,
marketing and customer service. Krishnan et a. [49]
determined types of information needed in product
development process such as information about production
cost, available technology and customer need. Further, this
product specification information will be used for detailed
design and prototyping activity. By sharing sufficiently the
significant information among partners, firms can have better
decisions to develop better products. In collaborative product
development projects, many department and firms are called
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in to develop new product or service; therefore, these
projects increase the information needs of NPD team
members to reduce task-related uncertainty and equivocation
in product devel opment process[82].

Thus, we obtain the following hypothesis:

Hypothesis 1: Intellectual Property in inter-firm R&D
collaboration is positivdly related to design service
perfor mance

B. The effects of IP Management’s Core Components on
the use of Intellectual Property

In this research, we reviewed a set of core components
for managing Intellectual Property in R&D collaboration
developed by [53]. The set was divided into 3 categories.
Category 1- Motivation-related core components: Main goal
of collaboration, prior experience with collaboration,
information asymmetry and trust. Category 2- Structure-
rdlated core components.  Strategic  compatibility,
implementation capability, complementary
commercialization capability. Category 3- Performance-
related core components. Collaboration formation capability,
intra-firm rel ationship capability, legalization capability.

Bayona C. et a. [7] determined motivations of firms for
their cooperative R&D collaboration, such as complexity of
technological development which means that firms cannot
afford to develop their technological complex products but
they need to collaborate with other partners in R&D
development process. This can enable them to have access to
new technologicd knowledge and complementary
technology. Beside that motivation, there are aso other
factors such as the reducing and sharing of risks, product
development costs, uncertainty, costs and other motivations
which are related to market access and finding for
opportunities. Bader [53] argued that “the higher the
expected outcomes of an inter-firm R&D collaboration, the
more important the individua Intellectua Property
exploitability of the collaboration partners becomes”.

Through previous cooperative R&D activities with its
partners, a firm can gain more and more experience related
to R&D inter-firm collaboration which enables the firm to
deal with issues might happen in its collaborative product
development process. Anand et a. [2] noticed that prior
experience with inter-firm R&D collaboration can help a
firm to be capable of knowing when it is the best time to
enter the collaboration, of choosing the most suitable
collaboration partners, and of managing a inter-firm
collaboration. Furthermore, this valuable prior experience
with inter-firm R&D collaboration influences collaboration
partners’ capability to administrate issues related to
Intellectual Property [53].

At the beginning of inter-firm R&D collaboration, patent
information seems to be very important to a firm. Bader [53]
aso argued that in cooperative product development
“information on Intellectual Property that is publicly
available and enriched with specific R&D collaboration
know-how reduces information asymmetry and fosters trust
between the collaboration partners”.

One of the most important conditions in collaborative
product development is trust It is a precondition to start a

inter-firm collaboration. Liu et a. [52] indicated that a
relationship built merely on legal contracts may make it
difficult to facilitate effective knowledge transfer. Previous
research have determined that inter-firm relationships can
generate opportunities for the firms to access to externa
knowledge and use the acquired knowledge for their own
new product development [24, 56]. In addition a firm once
develops the mutual trust between it with its partners, the
trust can increase knowledge exchange and reduce free-
riding [80].

Bader [53] argued that “the better the strategic,
compatible fit between the collaboration partners, the more
likely it is that abalanced Intellectual Property model can be
found for the R& D collaboration partners to support learning
and innovation”. One of main reasons makes a firm to have
inter-firm R&D collaboration is the insufficiency of
resources or competencies which are important criteria for
choosing collaboration partners. By choosing highly fitting
collaboration firms which have complementary intellectua
resources, shared Intellectua Property can be more valuable
and meaningful to afoca firm. Wu et a. [78] demonstrated
that a firm can access more available resources from its
support firms when those companies are more willing to
collaborate with it. This helps the firm to improve its
dynamic capabilities.

Using Intellectual Property in inter-firm R&D
collaboration may lead to complicated issues, and those
issues may not be handled easily by lega staff aone, but
R&D and marketing people should be involved in to solve
those legal issues together. According a study of [53] about
IP management in R&D collaboration, the better the
relations between departments in a foca firm are, the more
efficient and effective the evolution of the collaborative
Intellectual Property decision-making processes and
procedures. Lee et a. determined that people in different
departments are more willing to engage in sociad exchange
and cooperative interaction, such as sharing information,
knowledge and resources, asking for support, having
unplanned meetings if trust and friendship among them are
good. The high leve of trust and friendship among staff also
give individuas involved more confidence needed to turn
ideas into winning projects and make people more willing to
support and encourage innovative ideas [55].

With al above in mind, we obtained the following
hypothesis:

Hypothesis 2: IP management’s core components have a
positive effect on the use of Intellectual Property in inter-
firm R& D collaboration.

C. The effects of IP Management’s Core Components on
Design Service Performance

Inter-firm R&D collaboration can created opportunities
such as reducing uncertainty, reducing product development
cost and redizing economies of scale and scope [8].
However, this kind of collaboration also leads to some issues
like transaction costs, the transfer prices of intangible goods
as information on know-how and some other legal issues
related to Intellectua Property such as infringement, patent
ownership between a foca firm with its supporting partners.
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Management of intellectual assets has therefore become a
very significant factor of the success of inter-firm R&D
collaboration [53]. As a sequence, the core components for
managing Intellectual Property will play important roles in
collaborative new product devel opment of afirm.

By collaborating with other partners and even with
competitors, firms can gain advantages which the
collaboration brings back to them such as accessing to
complementary intellectual resources, reducing uncertainty
and time to market. Dixi and Naebuff [21] stated that the
collaboration among competitors is only redizable and
meaningful when a win-win situation is created and their
customers are aware of the added value. One of important
core components for |P management is prior experience with
collaborations, which is knowledge about how to choose out
a suitable partner, when is the best time to enter a
collaboration and the way to manage an inter-firm
collaboration. Those help firms to have a better ability to
maintain and extend existing collaboration relationships and
to enter further future collaborations [58]. The successful
history of collaboration also helps firms to improve their
reputation which makes them more reliable and more
attractive to new partners [61]. Kale et d. [46] determined
that alliance experience is a significant factor makes aliance
succeed and found that successful alliances result from
managers’ learning methods to cooperate with their firm’s
partners to share knowledge [68].

Trust is one of important preconditions that firms should
haveto start an inter-firm cooperation [71]. Duncan et d. [23]
demonstrated it is difficult to maintain relationships that are
lack of trust. Trust facilitates more open communication,
infformation sharing and conflict management [11].
Furthermore, trust may reduce transaction costs like
acquisition costs, management costs [9]. Trust is aso
acknowledged a significant element which enhances
business performance [6]. Anderson et a. [5] emphasized,
“Once trust is established, firms learn that coordinated, joint

efforts will lead to outcomes that exceed what the firm would
achieve if it acted solely in its own best interests”.
Figure 1. Research framework

To be successful in collaborative product development,
firms should concern about and improve their collaboration
formation capability. They can build up innovation network
as an effective function which enables participating firms to
have dynamic interactions in stages of cooperative R&D [50].
Segrestin  [66] demonstrated three conditions that all
participating partners should have in order to guarantee the
success of inter-firm collaboration: a common purpose to
justify the collaboration, the willingness to collaborate and
means of communication. The involving of many employees
from different departments in collaborative product
development process is considered to be beneficid to new
product development performance. This can reduce much of
uncertainty and equivocality in NPD process [3, 25]. Pilar
Fernandez et a. [29] noticed that elements which facilitate
smooth communication and decrease any conflicts between
members of the different departments involved in the new
product development process may improve the effectiveness
of NPD programs.

In inter-firm R&D collaboration, a foca firm and its
support partners exchange needed intellectual assets such as
confidential information and important know-how. Therefore,
requirement for legal procedures is a must, as a sequence,
legal devices and formal rules are tangible instruments for
cohesion of inter-firm R&D collaboration [53]. Segrestin [66]
stated that firms use lega tools to define the conditions of
enter or exit from inter-firm collaboration; in addition, the
instruments help firms to identify opportunities or results
they get from the collaboration as well as the sharing
procedures or risks. According to the prior literatures, this
research developed the following hypothesis:

Hypothesis 3: IP management’s core components have
positive effects on Design service performance.

The concept framework has been presentedin Fig. 1
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I11.  RESEARCH METHOD

This study adopts structured questionnaire survey as the
research method to test the hypotheses developed. We firstly
refine the measurement scales of each item and verify these
dimensions. The research also adopts Explanatory factor
analysis, validity test, and reliability test to extract items,
factors, and dimensions. To achieve high validity to support
the research analysis, we conduct principal component factor
analysis, varimax, and factor loading to confirm the factors
and dimensions. We also check reliability of the measures by
Cronbach’s o and item-to-total correlation to examine the
internal consistency.

A. Sampling

Taiwan’s high technology industry was chosen as a
highly fitting sample for our structured questionnaire survey
since this industry has an excellent context of inter-firm
R&D collaboration in which we can explore the role of joint

Intellectual Property and IP management’s core component
toward the performance of collaborative product
development.

The sample design principle is based on the suggestion of
Cooper and schindler [18]. An informant survey [60] was
undertaken, with participants from the industries selected
based on the “Science Park Annual Report” in conjunction
with their ranking in the top 1000 companies listed in the
2010 edition of Taiwan's “Common Wealth” magazine. We
established the criteria of the sample by comparing it to other
high-tech firms, focusing on the companies’ age, size (full-
time employees), and annua sales. Second, the firms under
investigation had to exceed the criteria of having annual
sales of U.S. $100 million, at least 100 employees, and over
5 years activity in Taiwan. According to these criteria, 149
high-tech companies in the Science Park are qualified for
thisresearch.

TABLEI. CONSTRUCT MEASURES VALIDITY AND RELIABILITY ANALYSIS
Constructs Items Factor loading | Eigen-value Explanatory(%) | ltem-total correlation | Cronbach’s alpha
Knowhow-related IP 1P1 0.849 2.189 36.49 0.658 0.784
1P2 0.862 0.695
1P3 0.772 0.528
Confidential information- 1P4 0.889 2.062 34.37 0.663 0.761
related IP 1P5 0.644 0.426
1P6 0.913 0.737
Legalization capability LE2 0.710 3.166 15.83 0.647 0.821
LE3 0.710 0.659
EXP3 0.708 0.596
STR1 0.685 0.667
Intra-firm relationship INT1 0.828 2.764 13.82 0.632 0.852
capability INT2 0.870 0.848
INT3 0.685 0.695
Collaboration formation CoL1 0.818 2.689 13.44 0.689 0.790
capability COL2 0.636 0.618
IMP1 0.819 0.562
Main goal of collaboration GO1 0.605 2.656 13.28 0.498 0.7%4
GO2 0.838 0.643
COoL3 0.653 0.605
NF1 0.825 0.698
Prior experience with INF3 0.699 2478 12.39 0.596 0.817
collaboration INF4 0.820 0.613
EXP1 0.589 0.665
EXP4 0.635 0.681
Trust LE1 0.675 1.975 9.87 0.546 0.707
INF2 0.808 0.546
Time to market T1 0.825 2.130 21.30 0.380 0.762
T2 0.805 0.583
E2 0.742 0.579
Productivity P1 0.820 2.116 21.16 0.669 0.768
P2 0.815 0.564
P3 0.770 0.583
Quality Q1 0.810 1.919 19.19 0.696 0.820
Q2 0.898 0.696
Efficiency C 0.794 1.708 17.08 0.591 0.743
El 0.886 0.591
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The questionnaire-survey was sent to 494 participants,
al of them are heads of marketing department, R&D
department, manufacturing department and engineering
department. There are 41 valid samples (response rate of
8.3%) that be analyzed by the SPSS analysis and complete
guestionnaires by the quantitative anaysis.

B. Measure of constructs

All items in the questionnaire were framed as five-point
Likert-style questions (with answer ranging from 1="strong
insignificance” to 5="“strong significance”).

About the construct of Intellectua Property, we use tota
6 items divided into two factors which are Knowhow-related
Intellectual Property [12, 81, 75, 36, 14] and Confidentid
information-related Intellectual Property [14, 13].

We developed 6 dimensions for the construct of IP
management’s core components and there are twenty four
items were used and divided into six factors. Legalization
capability [66, 53]; Intra-firm relationship capability [29, 53];
Callaboration formation capability [66, 53]; Main goa of
collaboration [21, 53]; Prior experience with collaboration [2,
35]; and Trust [42, 64].

Finally we use total ten items as observed variables for
the construct of design service performance. All of these
items were divided into four factors which are: Time to
market; Productivity; and Quality and Efficiency [57].

This study used Exploratory Factor Analysis to test the
validity of items and variables. Besides that we also tested
the reliability of them with the following criterions:
Eigenvalue is greater than 1 [45]; Factor loading is greater
than 0.5 [77]; Cronbach’s a is greater than 0.35 [19]; Item-
to-total correlation is greater than 0.35 [63]. The result of
factor anaysis and reliability test isshown in Tablel.

IV. RESEARCH RESULTS

A. Descriptive Analysis

A total of 36 items and 12 factors are extracted in the
dimensions of Intellectual Property, IP management’s core
components, and collaborative product development
performance after factor anaysis. In this section we
conducted descriptive anaysis including mean and standard
deviation (Std. Dev.) for these items and factors. The
analysis result indicates that the mean vaues of items
belonging to the factor Knowhow-related IP are higher than
4. It seems that Intellectua Property related to knowhow,
industrial design, patent, and confidential knowledge plays a
main resource to be interchanged in Inter-firm R&D
collaboration. In contrast with above items, items belonging
to the factor confidential information-related IP have the
mean values below 4. There were some managers in their
feedbacks explained the reason. Although partners had joint
the collaborative R&D contract, it is not easy at all for them
to share their confidential information to the focal firm.

The results aso show that in inter-firm R&D
collaboration, the intra-firm relationship capability plays an
important role. Besides, knowledge and information are

main sources being transferred between a focal firm and its
partners. Therefore, managers joining R&D activities really
concern about the specifications ownership rights, rights of
use and licensing rights; the ability of managing Intellectual
Property; and the willingness to collaborate of partners.

The results show that the items of on time ddlivery,
quality, and cost of production have their mean vaues
higher than other items. This shows that those items are
important indicators for the performance of design service.
Managers of R&D projects should concern about delivery
time, quality of new product, and cost of production when
evaluating the performance of whole collaborative R&D
process.

B. Comparisons of Each Factor between the Different
Business Units

We conducted Anadysis of Variance to see whether
different departments have different views on factors used in
this study as shown in Table 1. We concluded that different
departments (R&D department, marketing department,
manufacturing department, and engineering department) do
not have significant differences on al the factors in this
study because dl the P vaues are higher than 0.05,
difference of the means among 4 departments are not
statistically significant.

This finding is consistent with previous research [69]
since it indicated that firms may use coordinating
mechanisms such as standardized reporting and
documentation, formalized work processes (e.g., project
reviews), problem-solving meetings, and integrative leaders,
to ensure that knowledge, views of cross-functional team’s
members are shared and integrated.

C. Interactive Effects between Dimensions

In this section, we identified the influences and
interrelationships among the factors. Stepwise regression
analysis was used to realize the effects and interactions. The
effects of Intellectual Property on Design service
performance, IP management’s core components on
Intellectual Property, and IP management’s core components
on Design service performance are described below.

1) The effects of Intellectual Property on Design service
performance;

To investigate the effects of Intellectual Property on
collaborative product performance, we used the factors of 1P
as independent variables and the factors of CPD
performance would be used as dependent variables to build
the regression models shown below:

M;: Timeto market :(11+ ﬁll*Al+ 512*A2+81

Mo: PdeUCtiVity :(12+ [321*A1+ [322*A2+82

M 3t Qual |ty — (13+ BSl*Al+ 832*A2+83

M, EfflCIency :U4+B41*A1+B42*A2+84

Where:

A1=Knowhow-related Intellectua Property

A,=Confidentia information-related |P

ai=Intercept Bij=Slope ei=Error



Intellectual Property in Inter-firm R& D Collaboration, an Examination on the Role of |P Management Core Component 7

From the result shown in Table Ill, we see that
Knowhow-related Intellectua Property has a positive
effectives on Time to market of new collaborative product (
= 0.31, R2 = 0.073, F-value = 4.145 > 4.09, and P-value =
0.049 < 0.05), the factor of Knowhow-related Intellectual
Property explains for 7.3% of the variance in the factor of
Time to market (R2 = 0.073). Similarly, Knowhow-related
Intellectual Property also has positive effects on Productivity
(B =0.46, R2 = 0.192, F-value = 10.483 > 7.33, and P-value
= 0.002 < 0.01); Quality (B = 0.384, R2 = 0.125, F-value =
6.739 > 4.09, and P-value = 0.013 < 0.05); and Efficiency (B

= 0.406, R2 = 0.143, F-value = 7.697 > 7.33, and P-value =
0.008 < 0.01) of Collaborative product development process.
The item Knowhow-related Intellectual Property explains
for 19.2% of the variance in the factor of Productivity;
12.5% of the variance in the factor of Quality; and 14.3% of
the variance in the factor of Efficiency.

The regression analysis also showed that the factor of
Confidentia information-related Intellectua Property has no
relationship with indicating factors of design service
performance.

TABLEII. THE COMPARISONS OF FACTORS BETWEEN DIFFERENT BUSINESS UNITS
Working department
Factors R&D Marketing Production Engineering F P
N=17 N=6 N=13 N=5
Knowhow-related Intellectual Property 4.020 4.056 4.410 3.867 2.093 0.118
Confidential information related |IP 3.863 3.667 3.615 3.267 1.538 0.221
Legalization capability 3.750 3.875 3.865 3.650 0.244 0.865
Intra-firm relationship capability 3.922 3.722 4.308 3.933 2.146 0.111
Collaboration formation capability 4.078 3.611 4.128 3.933 1.926 0.142
Main goal of collaboration 3.926 3.875 3.769 3.500 1.166 0.336
Prior experience with collaboration 3.779 3.917 4135 3.750 1.468 0.239
Trust 3.765 3.500 3.923 3.700 0.770 0.518
Time to market 4.157 3.833 4.051 3.600 1.401 0.258
Productivity 3.686 4.056 4.128 3.667 1.344 0.275
Quality 4.059 3.833 4.308 4.300 1.041 0.386
Efficiency 4.088 3.750 3.923 3.800 0.723 0.545
TABLEII. THE EFFECTS OF INTELLECTUAL PROPERTY ON DESIGN SERVICE PERFORMANCE
Model M, M, M3 Mg
Independent Variance Dependent Variance Time to market Productivity Quiality Efficiency
IP_A Knowhow-related IP 0.31* 0.46** 0.384* 0.406**
R? 0.073 0.192 0.125 0.143
F-value 4.145 10.483 6.739 7.697
Critical value of F 4.09 7.33 4.09 7.33
P-value 0.049* 0.002** 0.013* 0.008**
* 1 P<0.05; ** : P<0.01; *** : P<0.001
TABLEIV. THE EFFECTS OF IPMANAGEMENT’S CORE COMPONENTSON INTELLECTUAL PROPERTY
M odel My M,
- Dependent Variance Knowhow-related Intellectual Confidential information-related Intellectual
Independent Variance Property Property
IPM1 Legalization capability 0.448** 0.560***
R? 0.180 0.296
F-value 9.788 17.807
Critical value of F 7.33 12.7
P-value 0.003** 0.000***
* 1 P<0.05; ** : P<0.01; *** : P<0.001
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TABLE V. THE EFFECTS OF IPMANAGEMENT S CORE COMPONENTS ON DESIGN SERVICE PERFORMANCE
M odel M 1 M 2 M 3 M 4
Independent Varione Dependent Variance | e 1 market Productivity Quality Efficiency
IPM1 Legalization capability 0.308*
IPM 2 Intra-firm relationship capability 0.397**
1PM 3 Collaboration formation capability 0.411** 0.416** 0.319*
IPM4 Main goal of collaboration 0.373*
R? 0.328 0.151 0.346 0.117
F-value 10.768 8.139 11.593 6.295
Critical value of F 8.33 7.33 8.33 4.09
P-value 0.000*** 0.007** 0.000*** 0.016*
* 1 P<0.05; ** : P<0.01 ; *** : P<0.001

2) The effects of IP Management’s core components on
Intellectual Property:

M1 Knowhow-related Intellectual Property =oy+ By *
Al+BlZ*A2+BlS*A3+Bl4*A4+ BlS*A5+BlG*A6+Sl

M,: Confidential information-related IP =0, + po1*A;+
Boo* AotBos* AstPBas* AstPBos* AstPas* As ez

Where

B, =Legalization capability

B,=Intra-firm relationship capability

B;=Caollaboration formation capability

B,=Main goal of collaboration

Bs=Prior experience with collaboration

Bs=Trust

From the result shown in Table 1V, we see that the factor
Legalization capability has a positive effect on the factor of
Knowhow-related Intellectual Property (B = 0.448, R? =
0.180, F-value = 9.788 > 7.33, and P-value = 0.003 < 0.01).
Legalization capability explains for 18% of the variance in
the factor of Knowhow-related Intellectual Property (R® =
0.180).

The factor of Legaization capability aso has a positive
effect on the factor of Confidential information-related
Intellectual Property (B = 0.560, R2 = 0.296, F-vaue =
17.807 > 12.7, and P-value = 0.000 < 0.001). Legdization
capability also explains for 29.6% of the variance in the
factor of Confidential information-related Intellectua
Property (R2 = 0.296).

The regression analysis result indicates that the factors of
Intra-firm relationship capability, Collaboration formation
capability, Main goa of collaboration, Prior experience with
collaboration, and Trust have no rel ationship with the factors
of Knowhow-related Intellectual Property and Confidential
information-related Intellectual Property.

3) The effects of IP Management’s core components on
Design service performance:
M1: Time to market = (11+ Bll*Al+ BlZ*A2+ B13*A3+
Bra*AstBis* AstBis* At ey
M2: PdeUCtiVity = Oy = BZl*Al + BZZ*AZ + B23*A3 +
Boa* A+ Bos* Ast Pos* As e
M3: Quallty: (13+ BSl*Al+ Bgz*A2+ ng*A3+ 534*A4+
Bas*AstBas*Astes

M4: EffiCiency:a4—|-[341*A1+[342*A2+[343*A3—|-[344*A4
+Bas* AstPas* Aste4

Where

B;=Legalization capability

B,=Intra-firm rel ationship capability

B3 = Collaboration formation capability

B,=Main god of collaboration

Bs="Prior experience with collaboration

Bg=Trust

From the result shown in Table V, we see that the factor
of Legalization capability has a positive effect on the factor
of Time to market (B, = 0.308, R?= 0.328, F-value = 10.768
> 833, and P-vaue = 0.000 < 0.001). Legalization
capability explains for 32.8% of the variance in the factor of
Time to market (R?= 0.328).

The factor of Intrafirm relationship capability has a
positive effect on the factor of Quality (B = 0.397, R? =
0.346, F-value = 11.593 > 8.33, and P-value = 0.000 <
0.001). Intra-firm relationship capability explains for 34.6%
of the variance in the factor of Quality (R?*= 0.346).

The factor of Collaboration formation capability has
positive effects on the factors of Time to market (B = 0.411,
R%= 0.328, F-value = 10.768 > 8.33, and P-value = 0.000 <
0.001); Productivity (p= 0.416, R?= 0.151, F-value = 8.139
> 7.33, and P-value = 0.007 < 0.01); and Qudlity (B = 0.319,
R”= 0.346, F-value = 11.593 > 8.33, and P-value = 0.000 <
0.001). Collaboration formation capability explains for
32.8% of the variance in the factor of Time to market;
15.1% of the variance in the factor of Productivity; and
34.6% of the variance in the factor of Quality.

The factor of Main goal of collaboration has a positive
effect on the factor of Efficiency (p =0.373, R2=0.117, F-
value = 6.295 > 4.09, and P-value = 0.016 < 0.05). The
factor of Main goa of collaboration explains for 11.7% of
the variance in the factor of Efficiency (R2 = 0.117).

The factors of Prior experience with collaboration, and
Trust have no rel ationship with the factors of Time to market,
Productivity, Quality, and Efficiency.

V. - DISCUSSION AND CONCLUSION

We have two interesting results through regression
analysis. The first result is that the factor of knowhow-
related Intellectual Property has a positive relationship with
design service performance. This means that knowhow-
related IP has positive impacts on new product devel opment
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time, productivity, new product quality, and the efficiency of
inter-firm R&D collaboration. This finding is consistent
with past studies. Base on key technological knowledge
asset, technology-based firms can use to develop their new
product. By using and applying effectively the technol ogical
knowhow, these firms can create new feasible product
designs; have a more efficient decision-making process
which is a crucid factor for new product development
project [38]. According to this finding we are in agreement
with [37] who argued that by effectively using developed
technological knowhow and previous experience, a firm is
able to obtain a better outcome and minimize the initial
learning expense in innovation. This finding is aso
supported by [74] who noticed that technological knowhow
can reduce the risk of usdless replications of innovation
attempts and experiments.

The second finding indicated that the factor of
confidential information-related IP does not have any
relationship with the performance of design service. This
result seems to be not consistent with previous researches.
Based on the comments of some specialists in our survey,
they noticed that even though inter-firm R&D collaboration
can bring to foca firms advantages but in fact getting
information from partners is not easy since they are not
willing to share al of their confidential information. The
explanation of this phenomenon can be found in the research
of [40] who show out some reasons such as protecting the
company’s strategically important knowledge, making their
company attractive to other collaborating partners.

Based on the result in Table V, we found that the
component  Legalization Capability has positive
relationships with the factor of knowhow-related 1P and the
factor of confidential information-related |P. This means that
defining results, opportunities, sharing procedures and risks
related to Intellectual Property at the early stage of inter-firm
R&D callaboration are an extremely important precondition
for a foca firm and its partners. Besides, ability of
administrating R&D collaboration also plays a meaningful
role since Intellectual Property will be shared and transferred
among partners. Segrestin [66] noticed that firms use lega
tools to define the conditions of enter or exit from inter-firm
collaboration.

The regression analysis result showing the relationship
between IP management’s core components and design
service performance indicates that Legalization capability of
a focal firm and its partners can help to shorten time to
market of CPD. Besides, Inter-firm relationship capability of
afoca firm has a positive relationship with new products of
its collaborative R& D programs. There is another important
finding we found that collaboration formation capability has
positive effects on design service performance’s indicators,
such as Time to market, productivity and quality. This
significant finding is consistent with previous researches
which noticed that collaboration partners count on elements
when collaborating such as the willingness to callaborate,
means of communication [66] which provides partners
mechanisms to develop strategies, align perceptions and
expectations, and solve disputes in inter-firm collaboration
[76]. Findly, our last finding in this study is that the factor

of Man goa of collaboration has a positive relationship
with efficiency of design service. Thisis aso agreed by past
literature which noticed that collaboration is only
meaningful when a win-win situation is created and the
customer perceives the added value [21].

Previous literature in Intellectua Property mainly
focused on IP Strategy and Portfolio Management [28, 67,
43], IP Acquisition [26, 27], | P scanning and Monitoring [59,
26, 62], Collaborative standardization [44, 22, 17, 10]. This
study turned to another research stream which explored the
effects of Intellectual Property on the performance of Inter-
firm R&D collaboration. Based on the result showing that |P
not only enhances efficiency of NPD projects, but also has
positive and direct effects on time-to-market, productivity,
and qudity of new product. Managers of NPD projects
therefore have a better awareness of IP’s roles in Inter-firm
R&D collaboration.

Previous studies determined that legal procedures play a
dominant role, such as forma rules have often proved
tangible instrument for collaboration’s cohesion [53]; legal
instruments define the conditions of entry into or exit from a
collaboration, results, risks or opportunities and sharing
procedures [66]. This study made a next contribution to
practice when we found that legalization capability has a
positive effect on time-to-market of CPD programs. It aso
facilitates the use of IP in stages of inter-firm R&D
collaboration. Managers who take pat in such a
collaborative R&D should improve and pay more attention
on legal instruments to give guidelines to | P issues and keep
CPD contracts and regulations short, clear and practical.
This helps firms to avoid infringement risks and future
disputes; to make I P be shared and used smoothly.

A lot of past researches determined that cross-functional
NPD teams facilitate product development. This study
extend this finding toward Inter-firm R&D collaboration
context since our results confirmed that Intra-firm
relationship capability has a positive effect on product
quality. Managers of CPD projects should manage not only
interaction among collaborating partners but aso the
amosphere of in-house cross-functiona NPD team which
contributes to NPD success by bringing experts together
with different visions, skills, and knowhow; facilitating the
exchange of knowledge among members; and exploiting
complementarities.

Previous study has noticed that building up innovation
network as an effective function can enables participating
firms to have dynamic interactions in stages of cooperative
R&D [50, 53]. Segrestin [66] aso demonstrated conditions
that all participating partners should have in order to
guarantee the success of inter-firm collaboration. Our
research made one step further when the study results
confirmed that collaboration formation capability has
positive effects on the dimensions of design service
performance such as time to market, Productivity and
Quality. Managers in collaborative R&D project should be
noticed important factors which may decide the success of
the projects. Those factors include communication networks
between focd firm and its collaborating partners, selection
of collaboration partners, and al of collaboration partners
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should have experienced staff within early stages of the
collaboration process.

We have conclusions shown in the Table VI for three

hypotheses:

TABLEVI. THE PURIFICATION OF THE HYPOTHESES
Hypotheses Result Method
Hi: Intellectual Property in inter-firm R&D collaboration is positively related to Design service performance. Partially Regression
- Supported Analysis
Hy: IP management’s core components have a positive effect on the use of Intellectual Property in inter-firm Partially Regression
- R&D collaboration. Supported Analysis
Ha: IP management’s core components have positive effects on Design service performance. Partially Regression
s Supported Analysis

VI. LIMITATIONS AND FUTURE RESEARCH

The response rate of the survey in this research is quite
low, this can negatively affect the credibility of our survey's
results. In this study’s result, some factors do not have a
significant influence on the dimensions of design service
performance. This study may have developed some incorrect
observed variables which caused the imprecision results.
The future study can developed more relevant observed
variables of factors in this research and use them for other
research goas. Besides, this research use the quantitative
method to explore the roles of IP management’s core
components, future study can use case study method to
make comparisons and rank the important level of those
componentsin inter-firm R&D programs.

This study explored the role of Intellectual Property and
IP management’s core components in inter-firm R&D
collaboration. To get more practical achievements, future
research can focus on building up a collaborative
management model. Clients of design service companies are
highly integrated in collaborative product development
process, especidly at the concept stage, design stage and the
validation stage of the process. Therefore future study can
make another contribution to practical by exploring the role
of Customer Relationship Management toward the
performance of Inter-firm R&D collaboration.

ACKNOWLEDGMENT

The authors gratefully acknowledge the financia
support provided to this study by the NSC 97-2410-H-024-
004-MY 3.

REFERENCES

[1] A. A. Yassing, R. S. Sreenivasa and J. Zhu, “Managing the
exchange of information in product development,” European Journal
of Operational Research, vol. 184, no. 1, pp. 311-326, 2008. doi:
10.1016/j.€j0r.2006.10.042
[2] B. N. Anand, and T. Khanna, “Do Firms learn to create Value? The
case of aliances,” Strategic Management Journal, vol. 21, pp. 295-
315, 2000. doi: 10.1002/(SICI)1097-0266(200003)21:3<295::AlD-
SMJ91>3.3.CO;2-F

[3] D. G Ancona, and D. F. Cadwell, “Demography and design:
predictors of new product team performance,” Organization
Science, vol. 3, no. 3, pp. 321-341, 1992.doi: 10.1287/orsc.3.3.321

(4

(9]

(€]

(8]

(9]

[10]

[11]

(12]

(13]

[14]

[15]

[16]

[17]

[18]
[19]

[20]

C. L. Antonio, C. R. Gloria, C. M. Carmen, “Social and
organizational capital: Building the context for innovation,”
Industrial Marketing Management, vol. 39, pp. 681-690, 2010.doi:
10.1016/j.indmarman.2009.09.003

J. C. Anderson, and J. A. Narus, “A model of distributor firm and
manufacturer firm working partnerships,” Journal of Marketing, vol.
54, no. 1, pp. 4258, 1990.doi: 10.2307/1252172

J. B. Barney, and M. H. Hansen, “Trustworthiness as a source of
competitive advantage,” Strategic Management Journa, vol. 15, pp.
175-216, 1994.doi: 10.1002/smj.4250150912

C. Bayona, Teresa Garcia-Marco, and E. Huerta, “Firms’
motivations for cooperative R&D: an empirical analysis of Spanish
firms,” Research Policy, vol. 30, pp. 1289-1307, 2001.doi:
10.1016/S0048-7333(00)00151-7

W. Becker, and J. Peters, “R&D-competition between vertical
corporate networks: structure, efficiency and R&D spillover,”
Economics of Innovation and New Technology, vol. 6, pp. 51-71,
1998.doi: 10.1080/10438599800000013

F. Bidault, and C. J. Jarillo, “Trust in economic transactions,” In F.
Bidault, P-Y. Gomez, and G. Marion (Eds.), Trust: Firm and Society.
Paris’ Editions ESKA, 1997.doi: 10.1016/j.respol.2004.08.007

K. Blind, and N. Thumm, “Interrelation between patenting and
standardization strategies: empirical evidence and policy
implications,” Research Policy, vol. 33, no. 10, pp. 1583-1598,
2004.doi: 10.1016/j.respol.2004.08.007

K. Blomgvist, “Partnering in the Dynamic Environment: The Role
of Trust in Asymmetric Technology Partnership Formation,”
Doctord thesis, Acta Universitatis Lappeenrantaensis, 2002.

N. Bontis, “Intellectual capital: an exploratory study that develops
measures and models,” Management Decision, vol. 36, no. 2, pp.
63-76, 1998.doi: 10.1108/00251749810204142

F. T. Bozbura, “Measurement and application of intellectual capital
in Turkey,” The Learning Organization: An International Journal,
vol. 11, no. 4-5, pp. 357-367, 2004.doi:
10.1108/09696470410538251

J. Chen, Z. Zhu, and H. Y. Xie, “Measuring intellectual capital: a
new model and empirical study,” Journal of Intellectual Capital, vol.
5, no. 1, pp. 195-212, 2004.doi: 10.1108/14691930410513003

H. Chesbrough, “Open Innovation: The New Imperative for
Creating and Profiting from Technology,” Boston: Havard Business
School Press, 2003.doi: 10.5172/impp.2004.6.3.474

H. Chesbrough, “The era of open innovation,” MIT Sloan
Management  Review, pp. 3541, Spring 2003.doi:
10.2307/41166416

V. Chiesa, R. Manzini, and G Toletti, “Standard-setting processes:
evidence from two case studies,” R& D Management, vol. 32, no. 5,
pp. 431-450, 2002.doi: 10.1111/1467-9310.00274

D. R. Cooper, and P. S. Schindler, “Business Research Methods,”
Irwin: McGraw-Hill, 2006.

J. P Cuieford, “Fundamental Statistics in Psychology and
Education,” New York: McGraw-Hill, 1965.

M. Cusumano, Y. Mylonadis, and R. Rosenbloom, “Strategic
maneuvering and mass-market dynamics: the triumph of VHS over
Beta,” In: M. Tushman, P. Anderson (Eds.), Managing Strategic



[21]

[22]

[23]

[24]

[25]

(26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

(39]

(36]

[37]

[38]

[39]

Intellectual Property in Inter-firm R& D Collaboration, an Examination on the Role of |P Management Core Component 11

Innovation and Change. New York: Oxford Univ. Press, pp. 75-98,
1996.doi: 10.2307/3117053

A. K. Dixi, and J. N. Nalebuff, “Spieltheorie fiir Einsteiger,”
Schéffer-Poeschel: Stuttgart, 1990.

Y. Doz, and G Hamel, “Alliance Advantage: the art of Creating
Value through Partnering,” Boston: Harvard Business School Press,
1998.doi: 10.1109/TEM.2001.913172

T. Duncan, and S. E. Moriarty, “A communication-based marketing
model for managing relationships,” Journal of Marketing, vol. 62,
no. 2, pp. 1-13, 1998.doi: 10.2307/1252157

J. H. Dyer, and N. W. Hatch, “Relation-specific capabilities and
barriers to knowledge transfers. Creating advantage through
network relationships,” Strategic Management Journal, vol. 27, pp.
701-719, 2006.doi: 10.1002/smj.543

K. M. Eisenhardt, and B. N. Tabrizi, “Accelerating adaptive
processes: product innovation in the global computer industry,”
Administrative Science Quarterly, vol. 40, no. 1, pp. 84-110,
1995.doi: 10.2307/2393701

H. Erngt, “Industrial research as a source of important patents,”
Research Policy, vol. pp. 27, no. 1, pp. 1-15, 1998.doi:
10.1016/S0048-7333(97)00029-2

H. Ernst, and J. H. Soll, “An integrated portfolio approach to
support market-oriented R&D planning,” International Journal of
Entrepreneurship and Innovation Management, vol. 26, no. 5-6, pp.
540-560, 2002.doi: 10.1504/1JTM.2003.003422

A. Faix, “Patente im strategischen Marketing. Sicherung der
Wettbewerbsfahigkeit durch systematische Patentanalyse und
Patentnutzung,” Erich Schmidt: Berlin, 1998.

P. Fernandez, M. Luisa Del Rio, J Varela, and B. Bande,
“Relationships among functional units and new product
performance: The moderating effect of technological turbulence,”
Technovation, vol. 30, pp- 310-321, 2010.doi:
10.1016/j.technovation.2009.09.003

M. M. Fischer, “Innovation, knowledge creation and systems of
innovation,” The Annals of Regional Science, vol. 35, pp. 199-216,
2001.doi: 10.1007/s001680000034

M. T. Frohlich, and R. Westbrook, “Arcs of integration: an
international study of supply chain strategies,” Journa of
Operations Management, vol. 19, no. 2, pp. 185-200, 2001.doi:
10.1016/S0272-6963(00)00055-3

O. Granstrand, “Towards a theory of the technology-based firm,”
Research Policy vol. 27, pp. 465-489, 1998.doi: 10.1016/S0048-
7333(98)00067-5

J. Hagedoorn, “A note on internationad market leaders and
networks of strategic technology partnering,” Strategic
Management Journal, vol. 16, pp. 241-251, 1995.doi:
10.1002/smj.4250160307

J. Hagedoorn, “Sharing Intellectual Property rights — an exploratory
study of joint patenting amongst companies,” Industrial and
Corporate Change, vol. 12, no. 5, pp. 1035-1050, 2003.doi:
10.1093/icc/12.5.1035

J. Hagedoorn, H. van Kranenburg, and R. N. Osborn, “Joint
patenting amongst companies—Exploring the effects of Inter-Firm
R&D partnering and experience,” Managerial & Decision
Economics, vol. 24, pp. 71-84, 2003.doi: 10.1002/mde.1078

L. A. Hall, and S. Bagchi-Sen, “A study of R&D, innovation, and
business performance in the Canadian biotechnology industry,”
Technovation, vol. 22, pp. 144-231, 2002.doi: 10.1016/S0166-
4972(01)00016-5

C. E. Helfat, “Evolutionary trgjectories in petroleum firm R&D,”
Management Science. vol. 40, pp. 1720-1747, 1994.doi:
10.1287/mnsc.40.12.1720

B. J. Hicks, S. J. Culley, R. D. Allen, and G Mullineux, “A
framework for the requirements of capturing, storing and reusing
information and knowledge in engineering design,” International
Journa of Information Management, vol. 22, no. 4, pp. 263-280,
2002.doi: 10.1016/S0268-4012(02)00012-9

W. H. Hoffman, and R. Schlosser, “Success factors of strategic
alliances in small and medium-sized enterprises: an empirical
survey,” Long Range Planning, vol. 34, pp. 357-381, 2001.doi:

[40]

[41]

[42]

(43

(44

[49]

[46]

(47
(48]

[49]

[50]

(51]

[52]

(53]

(54]

[55]

[56]

(571

[58]

(59]

10.1016/S0024-6301(01)00041-3

K. Husted, and S. Michailova, “Dual allegiance and knowledge
sharing in Inter-firm R&D Collaborations,” Organizational
Dynamics, vol. 39, no. 1, pp. 3747, 2010.doi:
10.1016/j.0rgdyn.2009.10.004

J. Hwang, and Y. Lee, “External knowledge search, innovative
performance and productivity in the Korean ICT sector,”
Telecommunications Policy, vol. 34, no. 10, pp. 562-571, 2010.doi:
10.1016/j.telpol.2010.04.004

A. C. Inkpen, “Learning through joint ventures: A framework of
knowledge acquisition,” Journal of Management Studies, vol. 37,
no. 7, pp. 1019-1044, 2000.doi: 10.1111/1467-6486.00215

K. Jennewein, “Intellectual Property Management. The Role of
Technology-Brands in the Appropriation of Technologica
Innovation,” Physica: Heidelberg, 2005.

T, M. Jorde, and D. J. Teece, “Innovation and cooperation:
Implications for competition and antitrust,” Journal of Economic
Perspectives. American Economic Association, vol. 4, no. 3, pp.
75-96, 1990.doi: 10.1257/jep.4.3.75

H. F. Kaiser, “The Varimax Criterion for Analytic Rotation in
Factor Analysis,” Psychometika, pp. 189-298, 1966.doi:
10.1007/BF02289233

P. Kale, J. H. Dyer, and H. Singh, “Alliance capability, stock
market response, and long-term alliance success: The role of the
alliance function,” Strategic Management Journal, vol. 23, no. 8, pp.
747-767, 2002.doi: 10.1002/smj.248

D. Kline, “Sharing the Corporate Crown Jewels,” MIT Sloan
Management Review, vol. 44, pp. 89-93, 2003.

S. Koruna, “External technology commercialization - policy
guidelines,” International Journal of Technology Management, vol.
27, no. 2-3, pp. 241-254, 2004.doi: 10.1504/1JTM.2004.003954

V. Krishnan, and K. T. Ulrich, “Product development decisions: A
review of the literature,” Management Science, vol. 47, pp. 1-21,
2001.doi: 10.1287/mnsc.47.1.1.10668

H. Lawton Smith, and K. Dickson, “Geo-cultural influences and
critical factors in inter-firm collaboration,” International Journal of
Technology Management, vol. 25, pp. 34-50, 2003.doi:
10.1504/13TM.2003.003088

M. A. Leenders, and C. A. Voermans, “Beating the odds in the
innovation arena: The role of market and technology signals
classification and noise,” Industrial Marketing Management, vol.
36, pp. 420—429, 2007.doi: 10.1016/j.indmarman.2005.10.004

C. H. Liu, P. N. Ghauri, and R. R. Sinkovics, “Understanding the
impact of relational capital and organizational learning on aliance
outcomes,” Journal of World Business, vol. 45, pp. 237-249,
2010.doi: 10.1016/j.jwb.2009.09.005

Martin A. Bader, “Intellectual Property Management in R&D
Collaborations: The Case of the Service Industry Sector,” Physica-
Verlag Heidelberg, 2006.doi: 10.1111/j.1467-9310.2007.00491_2.x

J. Mohr, and R. Spekman, “Characteristics of partnership success:
partnership attributes, communication behavior, and conflict
resolution techniques,” Strategic Management Journal, vol. 15, pp.
135-152, 1994.doi: 10.1002/smj.4250150205

P. Moran, “Structural vs. relational embeddedness: Social capital
and managerial performance,” Strategic Management Journal, vol.
26, pp. 1129-1151, 2005.doi: 10.1002/sm;j.486

J. Nahapiet, and S. Ghoshal, “Social capital, intellectual capital,
and the organizational advantage” Academy of Management
Review, vol. 23, no. 2, pp. 242-266, 1998.doi:
10.5465/AMR.1998.533225

F. J ODonnell, and A. H. B. Duffy, “Modeling design
development performance,” International Journal of Operations and
Production Management, vol. 22, no. 11, pp. 1198-1221, 2002.doi:
10.1108/01443570210450301

S. Park, and G Ungson, “The effect of national culture,
organizational complementary and economic motivation on joint
venture dissolution,” Academy of Management Journal, vol. 40, pp.
279-307, 1997.doi: 10.2307/256884

K. Pavit, “Uses and abuses of patent statistics,” In: A. F. J. van Raan
(Ed). Handbook of Quantitative Studies of Science and Technology.



12

[60]

[61]

(62]

(63]

(64]

(65]

[66]

[67]

[68]

[69]

[7q]

[71]

(72

(73]

[74

[75]

International Journa of Science and Engineering

Elsevier: Amsterdam, pp. 509-536, 1988.

L. W. Phillips, and R. P. Bagozzi, “On measuring the organizational
properties of distribution channels: Methodological issuesin the use
of key informants,” In: J. Sheth (Ed.). Research in Marketing, vol. 8.
JAI Press, Greenwich, CT, pp. 313-369, 1986.

W. W. Powell, K. W. Koput, and L. Smith-Doerr,
“Interorganizational collaboration and the locus of innovation:
Networks of Learning in Biotechnology,” Administrative Science
Quarterly, vol. 41, pp. 116-145, 1996.doi: 10.2307/2393988

M. Reitzig, “What determines patent value?: Insights from the
semiconductor industry,” Research Policy, 32, pp. 13-26, 2003.doi:
10.1016/S0048-7333(01)00193-7

J. P. Robinson, P. R. Shaver, and L. S. Wrightsman, “Criteria for
Scale Selection and Evaluation,” San Diego, California: Academic
Press, 1991.

M. J. Robson, “International strategic alliance performance and

inter-partner trust: An exchange theory analysis,” Unpublished Ph.D.

Dissertation. Cardiff, U.K.: Cardiff University, 2001.
N. Rosenberg, “Perspectives on Technology,”
Cambridge University Press,
10.1017/S0022050700097655

B. Segrestin, “Partnering to explore: The Renault-Nissan Alliance
as afore-runner of new cooperative patterns,” Research Policy, vol.
34, no. 5, pp. 657-672, 2005.doi: 10.1016/j.respol.2005.02.006

S. Shane, “Technological opportunities and new firm creation,”
Management Science, vol. 47, no. 2, pp. 205-220, 2001.doi:
10.1287/mnsc.47.2.205.9837

B. L. Simonin, “The importance of collaborative know-how: An
empirical test of the learning organization,” Academy of
Management Journal, vol. 40, no. 5, pp. 1150—1174, 1997.doi:
10.2307/256930

D. K. Sobek, J. K. Liker, and A. Ward, “Another look at how Toyota
integrates product development,” Harvard Business Review, vol. 76,
no. 4, pp. 36-49, 1998.

P. H. Soh, “The role of networking alliances in information
acquisition and its implications for new product performance,”
Journal of Business Venturing, 18, pp. 727-744, 2003.doi:
10.1016/S0883-9026(03)00026-0

R. E. Spekman, L. A. Isabella, and T. C. MacAvoy, “Alliance
Competence: Maximizing the Value of your Partnerships,” New
York: John Wiley & Sons, Inc, 2000.

D. Teece, “Design issues for innovative firms: bureaucracy,
incentives and industria structure,” In: A. D. Chandler, P.
Hogstréom and O. Solvell (Eds.), The Dynamic Firm: The Role of
Technology Strategy, Organization and Regions, New York: Oxford
University Press, 1998.doi: 10.5465/AMR.1999.16876651

J. Tidd, “Complexity, networks and learning: Integrative themes for
research on the management of innovation,” International Journal
of Innovation Management, vol. 16, no. 1, pp. 1-19, 1997.doi:
10.1142/S1363919697000024

A. Vaccaro, F. Velosoa, and S. Brusoni, “The impact of virtua
technologies on knowledge-based processes: An empirical study,”
Research  Policy, vol. 38, pp. 1278-1287, 2009.doi:
10.1016/j.respol.2009.06.012

M. E. Van Buren, “Making Knowledge Counts: Knowledge

New York:
1976.doi:

Management Systems and the Human Element,” unpublished
manuscript. Columbia: University of Missouri, 2000.

[76] C. M. Wittmann, S. D. Hunt, and D. B. Arnett, “Explaining alliance
success. Competences, resources, relational factors, and resource-
advantage theory,” Industrial Marketing Management, vol. 38, pp.
743-756, 2009.doi: 10.1016/j.indmarman.2008.02.007

[77] W. Y. Wu, and C. H, Lin, “Business Research Methods,” Taipei:
Hwatao-Tai Publisher, 2000.

[78] L.Y.Wu and C. J. Wang, “Transforming resources to improve
performance of technology-based firms: A Taiwanese empirical
study,” Journal of Engineering and Technology Management, vol.
24, pp. 251-261, 2007.doi: 10.1016/j.jengtecman.2007.05.002

[79] Y. Caloghirou, “Internal capabilities and external knowledge
sources: complements or substitutes for innovative performance?’
Technovation, vol. 24, pp. 29-39, 2004.doi: 10.1016/S0166-
4972(02)00051-2

[80] H. Yli-Renko, E. Autio, and H. J. Sapienza, “Socia capital,
knowledge acquisition, and knowledge exploitation in young
technology-based firms,” Strategic Management Journal, vol. 22,
no. 6-7, pp. 587-613, 2001.doi: 10.1002/smj.183

[81] M. A. Youndt, and S. A. Snell, “Human resource configurations,
intellectual capital, and organizational performance,” Journal of
Managerial Issues, vol. 16, no. 3, pp. 337-360, 2004.

[82] D. Zahay, A. Griffinb, and E. Fredericks, “Sources, uses, and forms
of data in the new product development process,” Industria
Marketing Management, vol. 33, pp. 657- 666, 2004.doi:
10.1016/j.indmarman.2003.10.002

BIOGRAPHIES

Chunte Wu serves as an instructor with Department of
Cosmetic Science, Chung Hwa University of Medical
Technology and has research interest in the area of
Collaborative Commerce and e-Business. He is studying
Ph.D in Depatment of Industrial and Information
Management, National Cheng-Kung University.

Le Xuan Lam was a graduate student of Master Program
of Mechatronic System Engineerin at National University
of Tainan and had research interest in the area of
Collaborative Commerce, |P management.

Yulan Magnolia Hsing serves as an assistant professor
with Department of Business and Management, National
University of Tainan, Taiwan. She has published several
journal papers and participated in many industrial projects,
especialy in the area of Innovation and R& D Management.





