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Abstract

This study set up a research model based on theoretical research as a study of the effects of external technology cooperation activities and
internal relationship competencies on innovation behavior in high technology companies. Based on the research model, hypotheses were
set up and tested through questionnaires. The research hypothesis is largely based on the internal and external cooperative activities of
companies and the effect of the introduction of open innovation on innovation behavior. H1. The more internal cooperation activities in
the enterprise, the more innovative behavior will occur. H2. The more active external cooperation activities within the enterprise, the
more innovative behavior will occur. H3. The more internal collaborative activities and external cooperation in the enterprise, the more
open innovation will be active. In this paper, | propose that internal cooperative activities, external collaborative activities, and estab-

lishment of an open innovation culture are important variables that influence innovation behavior.
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1. Introduction

It is difficult to create new product innovation or organizational
innovation without employees' innovative behavior under the rap-
idly changing business environment. Therefore, innovation behav-
ior is directly related to organizational survival (Scott & Bruce
1994, Subramaniam 2012: and Young, 2012). It is very important
to consider the precedent factors of employees' innovative behav-
ior under such management environment(Scott & Bruce 1994,
Subramaniam 2012: and Young, 2012). There are many variables
that can influence innovation behavior in an organization, but
external technology cooperation activities and internal relations
capabilities will influence innovation behavior. This study exam-
ines the factors that influence these variables on innovation behav-
ior. This study set up a research model based on theoretical re-
search as a study of the effects of external technology cooperation
activities and internal relation competencies on innovation behav-
ior in high technology companies. Based on the research model,
hypotheses were set up and tested through questionnaires.

In order to create sustainable competitive advantage for the organ-
ization, it is necessary to create continuous innovation behav-
ior(Scott & Bruce 1994, Subramaniam 2012: and Young, 2012).
In order to continuously create innovative behavior, knowledge,
resources, and competencies must be exchanged through continu-
ous exchange within and outside the organization. In order to cre-
ate innovative behaviors that are the source of innovation for
companies, it is important to build internal relation activities, ex-
ternal cooperation activities, and open innovation culture.

2. Literature Review

2.1. Innovative Behavior

Innovative behavior is the act of adopting, spreading and practic-
ing new creative ideas. Innovation behavior is the process of plan-
ning a new product through the idea or introduction of an idea, or
a new process(Scott & Bruce 1994, Subramaniam 2012: and
Young, 2012). These innovative behaviors are actions that can
lead to changes or improvements in new product development or
business processes through new ideas at individual, team, and
organizational levels(Scott & Bruce 1994, Subramaniam 2012:
and Young, 2012). For the concrete implementation of these ideas,
it is possible to pursue collaborative activities at the related indi-
vidual and team level and to mobilize resources (Scott & Bruce
1994, Subramaniam 2012: and Young, 2012).

Those who perform these innovative behaviors tend to be creative,
challenged, and enterprising, and tend to pursue newness (Scott &
Bruce 1994, Subramaniam 2012: and Young, 2012).

2.2. External Technology Cooperation

Gopalakrishnan and Santoro (2004) have statistically verified that
organizational structural factors, flexible organizational value
factors, trust for partner firms, and support systems influence or-
ganizational knowledge transfer and technology transfer.

Shin Dong-yeop and Kwon Sura (2008) pointed out that
knowledge, information and resources should be exchanged based
on trust for mutually complementary learning in an international
joint venture. This refers to the importance of trust in maintaining
mutual cooperation between companies. Linda Argote and Paul
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Ingram (2000) emphasized the importance of knowledge transfer
to maintain organizational competitiveness. Knowledge within the
organization is shared through people, tasks, and various work
tools, and this internalization is the organizational competitiveness.
It is pointed out that the active transfer of knowledge within the
organization is making the organization competitive and it is not
easy to transfer to the outside. However, it is argued that
knowledge transfer helps to strengthen organizational competi-
tiveness because the organization secures competitiveness through
knowledge secured within the organization.

2.3. Internal Technology Cooperation (Internal Relation)

Vojak, Griffin, Price &Perlov (2006) analyzed the role of leaders
in high technology companies through factor analysis. The role of
the leader was defined as a hard driver, a bridge to business world,
a technical expert, and an idealist. In this paper, the authors men-
tion that the leaders of high technology companies are not only
proficient in technical competence but also mention the im-
portance of external cooperation by referring to the importance of
intermediary role in linking with external market. Sapienza(2005)
explored the good management and bad management practices of
scientists and mentioned the information and technical capabilities,
effective communication, and organization management tech-
niques for effective leaders. It is suggested that it is desirable to
support the creation of innovation through effective communica-
tion within and outside the organization. Borredon and
Ingham(2005) emphasized the importance of interactions and
communication within the leader's team to promote mentoring and
learning in research and development. This interaction emphasizes
the diffusion of learning within the organization. Kim, Min,
&Cha(1999) investigated the leaders of high-tech companies in
Korea and found that the role of the leader is the role of technical
expert, strategic planner, team builder, champion, gatekeeper . The
role of the gatekeeper is as follows. First, team leaders play a cen-
tral role in exchanging technical information outside the team.
Second, it is the role of spreading the latest technology and market
information to the team members. Third, the team leader is in
contact with domestic and international experts and participates in
the World Society to obtain and distribute a lot of technical infor-
mation and ideas. Fourth, it also actively exchanges information
with other departments such as production and sales departments.
Fifth, efforts are also made to acquire and disseminate customer
and market information.

2.4. Open Innovation

Gassmann (2006), noted that open innovation is represented by
globalization, concentration of technology, convergence of tech-
nologies, emergence of new business models, and acceleration of
accumulation of knowledge in the enterprise. In addition, the main
research on open innovation is pointing out that innovation is cen-
tered on globalization, R & D outsourcing, supplier integration,
user innovation, and commercialization of technology.
Chesbrough &Crowther(2006) examined the concept and opera-
tion of open innovation in practice. Chesbrough &Crowther(2006)
also looked at the challenges faced by companies adopting open
innovation. For this purpose, the author interviewed executives of
representative companies in various industries. It is pointed out
that in order to realize open innovation, in-bound innovation in
connection with external development is needed for actual devel-
opment and radical innovation. In addition, the challenge facing
open innovation innovation is the not-invented syndrome (NIH),
which focuses only on internal development. In addition, it can be
said that an organization needs initiative for transition to open
innovation, support for top management and transition to open
innovation.

Witzeman, Slowinski, Dirkx, Gollob&Miraglia(2006), have
shown that firms can meet customer needs through the capacity of

internal resources and the capacity of external resources. A step-
by-step approach is needed to connect with external resources of
the enterprise. This step-by-step approach is firstly cost and supply
chain management in terms of cost and infrastructure capability.
Second, strategic partnerships are formed to approach customers
and markets. Third, building an expanded external network for
growth and new ideas. The final step is the formation of an inte-
grated extended network. For innovation capabilities to take ad-
vantage of these external technologies, managers need fundamen-
tal changes in their thinking. Leadership and cultural management
for change are needed to utilize these external competencies.
Lichtenthaler& Ernst (2006) classify the knowledge management
of the organization as the acquisition, accumulation, and utiliza-
tion of knowledge. It is pointed out that this process of knowledge
management can be achieved through internal accumulation of
knowledge and external acquisitions. The internal and external
relations of knowledge management process and knowledge ac-
quisition are classified into 2 * 2 matrix. In addition to the NIH
syndrome (Not-invented Syndrome), which pursues acquisition of
knowledge only internally, it has pointed out other organizational
cultures. In other words, it is called Bl syndrome (Buy-in syn-
drome), which relies entirely on acquiring knowledge. Also, it is
called ASH (All stored syndrome) to accumulate knowledge only
inside, and RO (Relate out) to accumulate knowledge outside. It is
called OUH (Only use here) to pursue the utilization of knowledge
depending on only internal resources and SO (Sold out) to seek
the utilization of knowledge outside. In this paper, we extended
the existing NIH and pointed out various syndromes that could be
in the knowledge management in the organization.

3. The Methodology and Model

In this study, the variables affecting innovation behavior are clas-
sified into formal and informal networks in terms of external tech-
nical cooperation. In the internal dimension, the relationship ca-
pacity dimension among internal teams and innovation support
system centered on open innovation are examined. In order to
create innovative behavior, this study considers new information,
knowledge, and capability acquisition through external coopera-
tion based on network perspective. In addition, this study analyzes
the effect of exchange of information, knowledge, and competence
among active internal teams on innovation behavior. In addition to
these external / internal relations, another important part of the
organization is the open innovation support system that can sup-
port such external / internal cooperation. In this study, | try to
derive hypotheses from the viewpoint of network through various
literature studies and to carry out empirical studies accordingly.

H1. The more internal relation activities in the enterprise, the more
innovative behavior will occur.

H2. The more active external cooperation activities within the
enterprise, the more innovative behavior will occur.

H3. The more internal relation activities and external cooperation
in the enterprise, the more open innovation will be active.

The definitions of the main variables are as follows and are meas-
ured as follows;

External technology cooperation

External technical cooperation measures how members in an or-
ganization are exchanging information, resources, and competence
for innovation with the outside. 1. | carry out technical (operation-
al) formal cooperative activities with the outside of the organiza-
tion. 2. | perform technically (operationally) informal collabora-
tive activities outside the organization. 3. | exchange technical
information with the outside of the organization through technical
meetings and meetings.
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Internal technology cooperation (internal relation)

Internal technology cooperation measures the extent to which
internal resources are exchanging information, resources and ca-
pabilities within an organization for innovation. 1. | perform tech-
nical (operational) formal cooperative activities within the organi-
zation. 2. | conduct technical (operational) informal cooperative
activities within the organization. 3. | exchange technical infor-
mation through technical meetings and meetings within the organ-
ization.

Open Innovation

Open innovation measures the degree to which an open culture for
open innovation in an organization is built. 1. Our company has a
culture of continuously communicating technical information,
resources, and competence with the outside. 2. Our company has
procedures for external and cooperation. 3. 2. Our company has a
system for external and cooperation. 3. Our company strongly
encourages the use of external technology as well as its own tech-
nology for technology development.

Innovation Behavior

Innovation behavior is measured by the creation, diffusion, and
adoption of new ideas in product or process improvement. 1. |
draw new ideas about difficult issues. 2. I find a new solution to
solve the problem. 3. | systematically introduce new ideas into my
work environment.

The hypotheses presented in this study were verified and the sur-
vey method was used for the empirical study of the researchers.
The questionnaire consisted of 30 items, including internal coop-
erative activities, external collaborative activities, open innovation
culture, innovative behavior, and demographic variables in the
questionnaire. . The survey was conducted for venture companies
in Daejeon from September to October, 2016. A total of 200 ques-
tionnaires were distributed and 152 were collected. 140 questions
were used for statistical analysis except for the questionnaires.
Data collected through questionnaires were analyzed statistically
using SPSS 20.0. Reliability analysis and validity analysis were
performed. Correlation analysis and multiple regression analysis
were conducted to verify the relationship between independent
variables and dependent variables.

4. The Findings

The demographic characteristics of the study sample are as fol-
lows. First, 101 men (72.1%) and 39 women (27.9%) are. Second,
the number of years of service was 9 (6.4%) for less than 1 year,
63 (45%) for less than 3 years, 40 (28.6%) for 3 years and less
than 5 years, more than 5 years to less than 10 years 21 (15.0%)
and 7 (4.4%) for more than 10 years. Third, in the field of business,
there were 13 (9.3%) planning / management, 57 manufacturing
(40.7%), 38 marketing/ sales (27.1%), 14 research (10% 12.9%).A
reliability analysis is conducted to find out how consistent the
questionnaire items used as measurement tools are. Reliability is a
concept that can be expressed as stability, predictability, accuracy,
dependability, etc., meaning that results are comparable when
measuring objects by comparable independent measurement
methods. The reliability analysis results of this study are shown in
the following table.

Table. 1: Factor Analysis and Reliability for Internal Networks and Exter-
nal Networks

| EXNet1 782 379
| EX Net 2 862 232
| EXNet3 832 264 929
| EXNet4 895 194
| EXNet5 877 143

[Table. 2]: Factor Analysis and Reliability for Open Innovation

Variables Open Innovation Cronbach’ a
Open Inno. 1 .929
Open Inno. 2 911
927
Open Inno. 3 .901
Open Inno. 4 .888

[Table. 3]: Factor Analysis and Reliability for Innovative Behavior

Variables Innovative Behavior Cronbach’ a
INNO_BEHA1 .935

INNO_BEHA2 .889 .907
INNO_BEHA3 931

The results of the correlation analysis between the variables are as
follows. The results show that internal cooperative activities, ex-
ternal collaborative activities, and open innovation cultures have a
significant correlation with innovative behavior of .05 or more. .
Correlation between these variables was later re-verified through
regression analysis.

[Table. 4] :Correlation Analysis between Variables

EX OPEN INNO

Average |STD IN NET NET INNO BEHA
IN NET 3.3729 |.82766 |1 518** | .356** | .630**
EX NET 3.3929 |.87274 | 518** |1 A412*%* | 588**
OPEN *x *k *%x
INNO 3.8125 |.79518 |.356 412 1 .381
INNO *k *k *
BEHA 3.4857 |.86070 |.630 .588 .381 1

* 1 p<0.05, **: p<0.01

Internal cooperative activities, and external collaborative activities
on innovative behaviors. The effect of internal cooperative activi-
ties on innovative behavior was p = .000. For the effect of external
collaborative activities on the innovative behavior, the p value was
p = .000. All of them were at the level of significance. Adjusted R
Square .483 indicates that the regression equation has explanatory
power. Collinearity Statistics was also Tolerance limits .732 and
VIF 1.350. Through this, H1. The more internal cooperation activ-
ities in the enterprise, the more innovative behavior will occur. H2.
The more active external cooperation activities within the enter-
prise, the more innovative behavior will occur. Hypothesis 1 and
Hypothesis 2 were verified.

[Table. 5]: Regression Analysis for external technology cooperation,
internal relation and innovative behavior

Variables | EX Net IN Net Cronbach’ a
IN_Net 1 | 203 .826

IN_Net 2 | 309 793

IN_Net 3 | 231 747 886
IN_Net 4 | 219 .806

IN_Net 5 | 140 835

Non- . . .
standardized | BETA \T/alue \P/alue tcié)sllmearlty Sl
coefficients
Constant | .246 2963 | 00a | Tolerance |\,
limits
\ INNET | .074 .445 6.239 | .000 732 1.366
\ EX NET | .070 .358 5.025 | .000 732 1.366
R=.701, R Square= .491, Adjusted R Square .483
F = 66.008, p = 0.000, Durbin- Watson = 2.251

Internal cooperative activities, and external collaborative activi-
ties on open innovation culture. The effect of internal cooperative
activities on open innovation culture was p = .031. For the effect
of external collaborative activities on the open innovation culture,
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the p value was p = .001. All of them were at the level of signifi-
cance. Adjusted R Square .186 indicates that the regression equa-
tion has explanatory power. Collinearity Statistics was also Toler-
ance limits .732 and VIF 1.366. H3. The more internal collabora-
tive activities and external cooperation in the enterprise, the more
open innovation will be active. Hypothesis 3 was verified.

[Table. 6]: Regression Analysis for external technology cooperation,
internal relation and open innovation

Non- . i .
standardized | BETA T P C_Zolllnearlty Statis-
_ Value | Value | tics
coefficients
Constant | .285 ‘ 7.790 | .000 ‘ Tolerance | |,
limits
INNET | .086 | 194 2173 | 031 | .732 1.366
EX NET | .081 | 312 3483 | .001 | 732 1.366
R=.444, R Square=.198, Adjusted R Square .186
F = 16.866, p = 0.000, Durbin- Watson = 1.656

5. Summary and Conclusions

The purpose of this study was to investigate the effect of external
technology cooperation activities and internal relationship compe-
tence on innovation behaviors in technology intensive organiza-
tions. In today's fast-changing and highly competitive environ-
ment, the innovation behavior of employees is an essential ele-
ment in creating business performance. Companies must continu-
ally release new products and these new products are the result of
newly proposed innovations based on the creative innovation be-
havior of the organization members. Organizations that continu-
ously perform innovation behavior within an organization will
continue to generate and grow competitive advantage, but organi-
zations with minimal innovation behavior in the organization will
be unable to maintain their competitive advantage. In spite of the
importance of these innovative behaviors, in-depth research on the
determinants of innovation behavior is lacking. In this study, |
have examined the determinants of innovation behavior from the
viewpoint of network in the context of external technology coop-
eration activities, internal relationship capacity building, and open
innovation to support them. In order to stimulate innovation be-
havior in the context of the current emphasis on open innovation,
it is important to build internal cooperation activities, external
cooperation activities, and open innovation culture.

This paper is considered to have great significance in terms of
academic and practical

In the context of emphasizing open innovation, this thesis has a
great academic significance because it has developed the existing
network viewpoint in connection with innovation. This study pro-
vides a practical implication to establish an open innovation cul-
ture as well as internal and external cooperation activities in order
to induce innovation behavior, thus providing a great implication
for top management's organizational management.
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