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Abstract

This study aims to set the effects of technology commercializing capabilities (Acquisition / Internalization,
market-oriented innovation, and exploitational innovation) on business performances (financial performance,
non-financial performance, and innovational performance) as a primary model; examine the moderating effects of
open innovation; build up the foundation to promote small and medium enterprises located in industrial complexes in
Daegu; and lay groundwork for regional industrial strategies and national policy projects. We examined the relations
between variables by conducting correlation measurement with only those variables that went through the above
process. And hierarchical regression analysis was done to confirm our research model and hypothesis test.

The empirical analysis results of the research are as follows: First, we found that acquisition/internalization affected
greatgly the firm’s financial performance and innovation performance (the speed of commercialization, the number
of new product developments). Second, technological exploitation has positive effects on on their financial
performance and innovation performance (the speed of commercialization, and the number of new product
developments). Third, market exploitation also influenced strongly financial and innovative performances. This is
because small and medium-sized companies in Korea produce and deliver products that higher level companies order
rather than they develop their own products and improve the management performance by selling them to the market.
Fourth, small and medium-sized firms seek to overcome the drawbacks coming from geographic proximity by means
of open innovation during the process of commercializing the goods with their transferred techniques.

Keywords: commercialization, acquisition/internalization, technological exploitation, market exploitation, open
innovation

1. Introduction
1.1 Research Background and Purpose

As technology and knowledge have come to the fore as core competences for businesses thanks to industrial
structure improvement, businesses not only believe that their competitive edge is from using and applying core
technology, but seek to maximize their performances through exploiting the existing technology as well.

Due to the dawning of the era of the information and communication industry, firms, which plan to break into new
markets and establish de facto standard in the industry, have increasingly thought of technical development both as a
source of a competitive advantage and as an optimal strategy to make firms exist in the long term. Therefore, they
are focusing to commercializing R&D and its output.

Such commercializing process generally includes technical development and commercialization, but small and
medium-sized firms hardly attempt to develop their own technology because of time and material needed.
Accordingly small and medium-sized firms are concentrating on open innovation, a new R&D style to increase
efficiency and performance of R&D investment. Especially for Korean businesses, commercialization achievement
by R&D investment is rather poor. And although they reached the stage of creating new technology and markets, it is
practically impossible for them to cover immense expenses. So to develop new technology and products rapidly and
to improve efficiency of technical development, small and medium-sized firms aim to improve their capabilities with
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the help of a new paradigm of open innovation.

This study aims to set the effects of technology commercializing capabilities (Acquisition / Internalization,
market-oriented innovation, and exploitational innovation) on business performances (financial performance,
non-financial performance, and innovational performance) as a primary model; examine the moderating effects of
open innovation; build up the foundation to promote small and medium enterprises located in industrial complexes in
Daegu; and lay groundwork for regional industrial strategies and national policy projects.

2. Theoretical Background
2.1 The Concept of Technology Commercialization

K. Chung (2009) states that the scope of commercialization includes all of the processes of ripening ideas elicited
from research and development, technical development through ripened ideas, prototype process and new process
development (including improving the existing process) using developed technologies, and sales and marketing by
mass-producing new products.

Kukubu (2001) gives attention to R & D which is prerequisite to technology commercialization and explains the
commercialization process, focusing on the points over decision-making process from the basic stage to draw up
ideas to the stage of the manufacturing process. In Kukubu’s study, research direction is decided after conducting
conformity assessment just after each stage, when technology transfer is decided. This indicates that commcialization
capability is the important element in the reinforcement of exploitational innovation capability for R&D through
transferred technology and in marketing innovation performance through market exploitation. Y. Lee (2004) presents
a model biased toward commercializing after R&D. He regards day care and its industrialization as technical
exploitation and the items of prototype manufacture and engineering, plant location decisions and mass production,
and marketing and diffuse enlargement as market exploitation ability. However, such studies presuppose the
self-developed commercializing process, and are not sufficient to explain the introduction of technology from
external firms, universities, or public institutions.

For commercialization with its own technical development and introduced technology, it is important to use the
developed technology, maximize its value through market exploitation ability, and achieve its commercial goal
(Frank Moulaert et al., 2003). The outcome of technology transfer depends on how an innovator of technology
digests and absorbs the introduced one, and acquisition of technology trend information and willingness to get
technological innovation (supports from top management) influence the outcome of technology transfer (Evan & Olk,
1992; Spann et al., 1993).

Zahra & Bogner (2000) emphasize the importance of producing ability regarding business performances. They reveal
that the higher producing ability is, the more sales increase, and the higher producing ability, the higher the
innovation of the product gets. Producing ability means its own ability to sustain the competitive edge within a
company which its competitors cannot defeat. Not only does the company high in producing capability raise the
speed of commercialization in the rapidly changing markets, but can reduce risks in market circumstances which the
company faces, by improving the existing products and reducing switching costs into another market.

Griffin & Hauser (1996) highlight the importance of marketing ability as the driving force of technological
commercialization. They also claim that strong marketing ability provide R&D with higher quality and information,
and the interaction between marketing and R&D increases business performances more than individual effects do.
This marketing ability stresses improving the relationship with customers, leveraging technology and marketing,
reading markets to pursuit innovation, getting market-oriented vision and value. Especially, they find that marketing
ability has the greatest impact on the innovative output of technology-based firms, and they present that the ability to
maintain innovation ability and the ability to industrialize innovation (creating customer-oriented products) are very
critical for those firms in the high-tech market.

Previous studies on technology commercialization states the importance of technological commercializing ability,
and so it is expected that the capability of technology commercialization affects performances of firms (D. Lee & R.
Chung, 2010).

2.2 Open Innovation

Radical changes in technology and market environment such as lack of R&D human resources, enormous capital
costs due to increase of R&D scale, shortened product life cycle, reduced market entry speed, market access, and
opportunity creation made it important to internally absorb the technology from the external source by building up
technology innovation network. That is why a new paradigm of open innovation appeared to overcome the
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limitations of the previous closed innovation.

Chesbrough (2004) claims that to cope with the changing environment, firms should open their own technical
innovation processes, vary the sources of innovation by making use of innovative ideas and technology from external
sources, and transfer internally developed technology into outside, by which they should switch over to a system to
raise revenue.

This concept is the one that emphasizes cooperation, network, and opening, and it is similar with the existing
cooperative network. However, it is the concept that highlights the role of taking in externally-originated technology
internally in various ways as well as the network relationship itself (Chesbrough, 2003).

3. Research Model and Hypotheses
3.1 Research Model

Commercialization

Capability )

: Acquisition / i Firm performance

i Internalization ! ! Financial '
i Technological i : Performance i

n . Al |
i Exploitation i : Tnnovation i
I 1 I
! | Market Exploitation | } == Performance | |
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3.2 Hypotheses

We intend to establish our hypotheses based on the following: in the innovator’s viewpoint, commercializing the
introduced technology is the process to learn, use, produce, and market techniques acquired by transfer of technology
developed outside, not by self-developed technology; it makes the firm not only deal with uncertain market
environment flexibly, but save the firm money on technical development; and it can maximize performance by
investing intensively depending on the firm’s situation. Moreover, we are to examine the moderating effects of open
innovation to supplement the geological limitations of industrial complexes and clusters.

3.2.1 Relations between Acquisition / Internalization and Firm Performance

To enhance firm performance and seek the interests, you should transform your firm from a technology-based firm
into the firm that can create the newer technological capability and improve it based on explicit and implicit
resources, rather than a firm that instruct only source technology by just receiving necessary techniques (Chen & Qu,
2003).

In the study of Schroederetal (2002), which examined the manufacturer’s capability and resource role, it appeared
that competitive edge in manufacturing was influenced by proper processes and equipment and external and internal
learning in the firm plays a critical role. Schroederetal (2002) also claims that external and internal learning of
human resources, namely a firm’s internal resource, has great effects on firm performances, as capability and
resource cannot be copied and replaced in manufacturing.

From the innovator’s position, technological learning of transferred techniques is to acquire technical know-how and
technology and thus to reinforce the present one into higher-level technology or technical capability. It means that
once you acquire technology, then you build up new technology and technical capability, and thereby firm capability
becomes improved and firm performance increases.

H1 Acquisition/Internalization capability of the technique innovator will have a positive effect on firm performance.

HI1-1 Acquisition/Internalization capability of the technique innovator will have a positive effect on financial
performance.

H1-2 Acquisition/Internalization capability of the technique innovator will have a positive effect on innovation
performance.

3.2.2 Relations between Technological Exploitation and Firm Performance

In order for an organization to be competitive and maintain its competitive advantage, it is important to improve and
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maintain its performance based on core competence which is suitable for the current market environment. However,
it is also very important to find new capabilities of the work force and prepare for the future so as to maintain the
competitive advantage and survive in the rapidly changing future market.

He & Wong (2004) conducted the empirical study on 206 manufacturing firms in Singapore and Malaysia, and found
that exploitational innovation activities had significant effects on the rate of sales increase, and exploitational
innovation influenced positively (+) both product innovation and process innovation.

S. Ha (2007) indicates that the outcome of exploitational innovation activities is prominently featured in process
innovations which solve problems of the existing manufacturing process or upgrade the function or quality of the
existing products. And he also maintains that small and medium-sized firms can adopt innovation strategies targeting
product innovation such as performance or quality improvement of the existing goods.

In addition, small and medium-sized firms that focus on efficiently using the existing techniques prefer activity
alternatives which have higher concreteness and certainty; repetitively pursue additional research and development
activities that guarantee short-term results for environmental uncertainty; and concentrate on implementing
exploitational innovation as uncertain costs occur in exploratory innovation strategies (Levinthal & March, 1993)

H2 Technological exploitation of introduced technology will have a positive effect on firm performance.

H2-1 Technological exploitation of introduced technology will have a positive effect on financial performance.
H2-2 Technological exploitation of introduced technology will have a positive effect on innovation performance.
3.2.3 Relations between Market Exploitation Capability and Firm Performance

Zahra & Bogner (2000) explain that in terms of firm performance, the higher manufacturing capability gets, the
higher performance becomes. They also say that product innovativeness, frequent product improvement, active use
of outside technologies all have significant influence on sales growth.

Manufacturing capability means having the ability of competitive advantage which competitors cannot challenge. A
firm high in manufacturing capability can reduce the commercializing speed in the rapidly changing market and can
reduce risks regarding improvement of the existing goods and switching costs into another market.

Production capability as well as manufacturing capability is one of the elements that affect business performances,
and is the one that cannot be imitated. As production capability gets enhanced more, you can get higher performance
in production and process of goods, and also achieve the goals in terms of manufacture such as quality, flexibility,
prices, and due date (Hamel & Praharad, 1990)

Griffin & Hauser (1996) claims it is marketing capability that is remarkably critical in R&D performance of a firm.
They maintain that strong marketing capability offers better quality and information, and the interaction between
marketing and R&D increase firm performances more than individual effects do.

To summarize previous studies, obtaining a lot of superior technology is critical for a firm considering technological
aspects, but the firm should strengthen manufacturing capability, production capability, and marketing capability of
relevant techniques so that the outcomes of R&D can proceed to the market as competitive goods. It depends on
technology commercialization to enter the target market with success, be flexible in responding by pursuing goods
and strategy which are different from those of competitors, and so increase business performance.

H3 Market exploitation of introduced technology will have a positive effect on firm performance.

H3-1 Market exploitation of introduced technology will have a positive effect on financial performance.
H3-2 Market exploitation of introduced technology will have a positive effect on innovation performance.
3.2.4 Relations between Open Innovation and Firm Performance

Laurson & Salter (2006) developed the notions of breath and depth as components of openness for external search
strategies of each firm. We intend to measure open technological innovation using their notions in this research. In
their study, as open innovation gets wider and deeper in width and depth, it affects positively business performance
(the part that the world’s first developed product contributes to sales, the part that the firm’s first developed product
contributes to sales, and the part that the upgraded product contributes to sales). Furthermore, in the study of J. Yun
& M. Choi (2008), the extension research of Laurson & Salter’s, they identify that the larger the extent (width and
depth) of open technological innovation, the more the firm’s innovation performance (the number of launching new
products annually).

A firm cannot meet all the theoretical and technical requirements necessary for innovation only with its own internal
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capability. Hoffman (1998) conducted a study of small and medium-sized firms and revealed that firms not only
innovated in a formal way but made good use of networks with the outside. It is also insisted that a firm utilize
external techniques and knowledge effectively through technology development and active technical cooperation
with outside firms or organizations (Lee, 1995). Therefore, these activities allow firm to access to potential
information, resources, market, and technology, and help them to achieve their goals like technology development,
cost saving, and market expansion (Gulati et al., 2000)

H 4 Open Innovation moderates the effects of introduced technology commercializing capability on fir
performancein the positive manner.

H 4-1 Open Innovation moderates the effects of Acquisition / Internalization on financial performance in the positive
effect.

H 4-2 Open Innovation moderates the effects of technological exploitation on financial performance in the
positive effect.

H 4-3 Open Innovation moderates the effects of market exploitation on financial performance in the positive
effect.

H 5 Open Innovation moderates the effects of introduced technology commercializing capability on innovation
performance in the positive effect.

H 5-1. Open Innovation moderates the effects of Acquisition / Internalization on innovation performance in the
positive effect.

H 5-2 Open Innovation moderates the effects of technological exploitation on innovation performance in the positive
effect.

H 5-3 Open Innovation moderates the effects of market exploitation on innovation performance in the positive effect.
4. Research Methods
4.1 Operational Definition and Measurement of Variables

This research defines Acquisition / Internalization as “the process to acquire, learn, and digest transferred technology
based on one’s own situation” (Dyer & Hatch, 2006), and performed measurement by dividing it into “technology
related to product development, information technology of production and process, information and technology of
general technology trend, information and technology of market trend, and general information and knowledge of
customers”.

Besides, to distinguish learning from Acquisition / Internalization, we divided and measured the degrees of learning
transferred technology and digesting it properly according to technology related to product development, information
technology of production and process, information and technology of general technology trend, information and
technology of market trend, and general information and knowledge of customers, which lead to strengthening the
logic of Acquisition / Internalization.

Variables of technological exploitation is defined as “a series of processes for transferred technology to go through
the stage of Acquisition / Internalization and then through the stage of modification and convergence, and then to
produce products similar or related to transferred technology”. Absorptive capability from Jansen et al. (2005) and
Lichtenthaler (2009) and questions from He & Wong (2004) were revised and modified in accordance with this
research and then measured.

Technological exploitation was classified under manufacturing capability, production capability, and marketing
ability, based on the study of K. Kim et al. (1991). Among them, manufacturing capability of technology was
particularly based on the study of Yap & Souder (1994). Considering production) capability of technology, the
measure was adopted based on the study of Yam et al. (2004). In terms of market exploitation both the measure of
marketing effectiveness and the parts which share in common with the those studies of Yam et al, (1994) and Yap &
Souder (1994) were adopted and used.

Business performance is defined as “financial outcomes derived from acquisition/internalization, technological
exploitation, market exploitation based on the transferred technology”. “The speed of technology commercialization”
was measured with five-point scale (Zahara & Nielsen, 2002), and financial performance was measured by “total
average of sales of technologically commercialized products for the last five years.

Open innovation is defined as “knowledge or ideas are delivered from the outside to the inside of a firm, and
delivered from the inside to the outside of the firm”, and we measured “the frequency that ideas come from the
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outside of a firm to the inside”.

Regarding firm size, we selected a sample by narrowing it down to small and medium-sized firms, and controlled it
to exclude influences on the number of employees, the firm size, the industrial scale, the industrial maturity, and the
degree of competition.

4.2 Data Collection and Analysis Method
4.2.1 Data Collection

We conducted the survey to derive the factors affecting performances of small and medium-sized firms in processing
transferred technology commercialization, targeting small and medium-sized firms which belong to the machine
parts industry and the information and communication industry that received technology transfer. To increase the
reliability of our survey, we targeted firms, located not only in Daegu and Kyungbuk area but also throughout the
country, which had performed technology transfer and open innovation. In addition, we visit the firms in person and
surveyed them to increase the response rate, while we notified the firms in other areas of our survey questions over
the phone in advance and then performed our survey using self-legislation period via e-mail because we could not
visit them in person.

4.2.2 Analysis Method

SPSS 18.0 was used for statistical analysis. General status of firms went through descriptive statistics, and reliability
was verified using cronbach’s a coefficient to assess internal consistency among items. During this process, the level
of analysis for cronbach’s a should be over .60 in terms of an organization or a group, and so we removed the items
that had the level below .60. Exploratory factor analysis was done first and then confirmatory factor analysis was
conducted to analyze unidimensionality and validity for variables.

We examined the relations between variables by conducting correlation measurement with only those variables that
went through the above process. And hierarchical regression analysis was done to confirm our research model and
hypothesis test.

4.2.3 Common Method Variance Verification

As every single respondent filled out the survey about all the variables of our research and collected responses were
analyzed statistically, there was a possibility of common method bias, which was discussed by Podsakoff & Oragan
(1986), and so Harman’s one factor test was executed. The results of the test showed that all eigen values were over
1.

5. Research Results
5.1 Correlations

Considering the correlations between variables, all independent variables of Acquisition / Internalization,
technological exploitation, and market exploitation factors appeared to have positive (+) correlations with
management performance at p<.01. And moderating variables of open innovation and technical characteristic factors
also had positive (+) correlations with management performance at p<.01.

Table 1. Summary statistics and correlation matrix

M SD FpP 1P A/l TE ME Ol
Financial Performance (FP) 3.14 .653 1
Innovation Performance (IP) 328 .692  .998*** 1
Acquision/Internalization (A/I) 3.10  .730  .816**¥*  BO5*** 1
Technological Exploitation (TE) 320 .932  .8o4¥¥*k  BSQ¥EE  TAG¥E* 1
Market Exploitation (ME) 3.13 745 821%¥*  B2TRRE . SQGFkRE G THR** 1
Open Innovation (OI) 310 750 .854%**  SROFEE  SA4%FE GQIRRE Q4REEkE 1

N=69, P*<.1, P**<5, P*** 01
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5.2 Hierarchical Regression Analysis

Hierarchical regression analysis was performed to verify the hypotheses of this research. In level 1 model, control
variables of the number of employees, the firm size, the industrial scale, the industrial maturity, and the degree of
competition were measured; level 2 model measured independent variables of Acquisition / Internalization,
technological exploitation, market exploitation; level 3 model measured a moderating variable of open innovation;
and in level 4 model, to evaluate the interaction between independent and moderating variables, new interacting
variables were created and measured by multiplying sub-factors of each independent variable by sub-factors of each
moderating variable.

The above table, which the results of hierarchical regression analysis of each variable for financial performance,
shows that the number of employees, the firm size, the industrial scale, the industrial maturity, and the degree of

competition all had no significant relations with financial performance in level 1 model.

Table 2. Hierarchical Regression Analysis -1

Dependent variable

Financial performance

Variable model 1 model 2 model 3 model 4

Stage 1: control variable

Firm size .042(.317) -.306(-.961) -.039(-1.387) -0.43(-1.450)
Number of employee -.080(-.523) -.083(-1.887) -.012(-.343) -.016(-.458)
Industry size -.165(-1.216) -.010(-.234) .048(1.495) .045(1.411)
Industry maturity .239(1.473) 115(2.487)** .040(1.087) .030(.789)
Degree of competition -.092(-.666) .100(2.428)** -.042(-1.113) -.042(-1.111)
Stage 2: Independent variable

Acquisition/Internalization 219(3.858)***  332(7.073)*** .202(.952)
Technological exploitation A31(7.213)***  354(7.610)*** .684(3.255)***
Market exploitation A449(9.209)***  315(-2.669)***  463(-2.865)***
Stage 3: moderated variable

Open innovation .760(6.808)*** .639(3.468)***
Stage 4: moderated effects

ﬁ;(élifti:ézrﬂlntemalization X Open 195(.553)
;l;le:;l\il;izfcal exploitation X open 537(-1.635)
Market exploitation X open innovation 429(1.635)

R? 0.48 928 .959 .962

AR? .048 .880 .032 .003

Adjusted R? -.028 918 953 .954

F .633 96.012%** 155.006%** 119.179

AF .633 242.830%** 46.354%** 1.434%%%*

t-value p'<.1, p"'<.05, p""<.01, (n=69)
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Table 3. Hierarchical Regression Analysis -2

Dependent variable

Innovation performance

Variable model 1 model 2 model 3 model 4

Stage 1: control variable

Firm size .031(.233) -.051(-1.303) -.054(-1.749)* -.056(-1.797)*
Number of employee -.079(-.518) -.087(-1.916) -.018(-.487) -.026(-.690)
Industry size -.169(-1.246) -.016(-.377) .039(1.144) .034(1.002)
Industry maturity .235(1.447) 113(2.378)** .041(1.032) .035(.853)
Degree of competition -.091(-.655) .107(2.533)** -.029(-.722) -.028(.853)
Stage 2: Independent variable

Acquisition/Internalization 200(3.428)*** .299(6.103)*** 271(1.196)
Technological exploitation A422(6.872)*** .348(6.948)*** .677(3.023)***
Market exploitation A474(9.476)*** .260(2.049)** A81(2.791)***
Stage 3: moderated variable

Open innovation .731(6.086)*** .625(3.186)***
Stage 4: moderated effects

A s
s
i\l/llrall(r)l;ztt N nexploitation X open 543(-1.550)
R? .047 923 953 957

AR? .047 877 .030 .004

Adjusted R? -.029 913 .946 .948

F .620 90.449%* 122.809%** 104.285

AF .620 228.943%** 37.041%** 1.833%**

t-value p'<.1,p"<.05, p” <.01, (n=69)

Model 2 presented the verification of hypothesis 1 and its specific hypotheses, and the model of level 2, which
evaluated the relations between management performance and independent variables, proved suitable in the model
(R?=.928, AF=242.830, p<.01). Regarding specific factors of Model 2, Acquisition / Internalization (p=.219, p<.01)
had a significant effect on financial performance positively (+), and technological exploitation (f=.431, p<.01) and
market exploitation (f=.449, p<.01) had strong positive (+) effects on financial performance as well. Model 3
verified the influence of the moderating variable of open innovation on management performance, which showed a
significant effect of open innovation (p=.7609, p<.01) in a positive (+) manner.

The suitability of Model 3 proved suitable with regard to model fit (R?=.959, AF=46.354, p<.01). However, level 4
model to verify the moderating effect of open innovation showed that each independent variable and items of
interaction did not influence financial performance significantly.

Published by Sciedu Press 77 ISSN 1923-3965 E-ISSN 1923-3973



http://jms.sciedupress.com Journal of Management and Strategy Vol. 6, No. 2; 2015

The results of hierarchical regression analysis of each variable for innovation performance are shown in the table
below, which reveals that the number of employees, the firm size, the industrial scale, the industrial maturity, and the
degree of competition did not have any significant

Correlations with financial performance. Model 2 presented the verification of hypothesis 1 and its specific
hypotheses, and the model of level 2, which evaluated the relations between management performance and
independent variables, proved suitable in model fit (R*=.923, AF=228.943, p<.01).

Regarding specific factors of Model 2 Acquisition / Internalization (=200, p<.01) had a significant effect on
financial performance positively (+), and technological exploitation (=.422, p<.01) and market exploitation (f=.474,
p<.01) had strong positive (+) effects on financial performance as well. Model 3 verified the influence of the
moderating variable of open innovation on management performance, which showed a significant effect of open
innovation (f=.731, p<.01) in a positive (+) manner.

In Model 4 to verify the moderating effect of open innovation, we verified its effect on innovation performance using
the values of interaction items for each independent and moderating variable, which showed that only the interaction
item of technological exploitation and open innovation (f=.579, p<.05) had a strong effect on innovation
performance positively.

6. Conclusions

This research investigated the relations between factors in the process of commercializing transferred technology and
a firm’s financial and innovation performances. Previous studies claim that firms faced with ever changing
environment should not emphasize only one dimension between the two extremes of exploratory innovation and
exploitational innovation in strategic importance, but should combine concurrency and Ambidexterity and achieve
innovation in relevant proportion by considering external context and internal factors the firm face.

So for small and medium-sized firms that have limited funds and manpower to invest in their technology innovation,
they are forced to focus on exploitational innovation of the existing technology and products in order to maximize
their profits and expand their market share, but they cannot but consider exploratory innovation in aspects of
competitive advantage and growth through acquisition of new markets (Benner & Tusuman, 2003; Katila & Ahuja,
2002; Lee et al., 2003; Nerkar, 2003; S. Park & B. Lee, 2008).

To solve these problems, small and medium-sized firms in Korea are working out strategies to maintain the existing
markets as well as to tap into new markets by adopting new technologies through industry-academy-institute
cooperation and transfer. And they are carrying out open innovation to make up for the drawbacks coming from
geographic proximity to industrial complexes and clusters and to innovate techniques organizationally.

Therefore, this research classified the firms’ internal capability factors into Acquisition / Internalization,
technological exploitation, and market exploitation capabilities so as to examine internal capability, financial
performance and innovation performance of small and medium-sized firms which adopt technologies; investigated
which factor has strong influence on its relations with financial and innovation performances; and evaluate the
moderating effect of open innovation as a factor to intensify the relations.

The empirical analysis results of the research are as follows:

First, we found that acquisition/internalization affected greatgly the firm’s financial performance and innovation
performance (the speed of commercialization, the number of new product developments), This is because the firm
produces and sells the products by immediately using its transferred technology or modifying the technology a little,
which influences strongly the firm’s short-term sales. Moreover, the accumulated experience with
acquisition/internalization of the transferred technology reduces time and physical costs of work forces in its
secondary production process, which leads to the improved producing speed, and has the firm make techniques to
complement the drawbacks of the existing goods, which stimulates the development of new technology and new
products.

Second, technological exploitation has positive effects on on their financial performance and innovation performance
(the speed of commercialization, and the number of new product developments). It indicates that they concentrate on
manufacture and production using the adopted technology to increase their immediate sales. This situation is well
presented in a series of process, during which they are centering on the short-term profits, the characteristic of small
and medium-sized firms, and they produce the products by making use of the existing technology rather than brand
new technology, sell them to their already positioned market, and increase sales of them.

Third, market exploitation also influenced strongly financial and innovative performances. This is because small and
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medium-sized companies in Korea produce and deliver products that higher level companies order rather than they
develop their own products and improve the management performance by selling them to the market. Also
manufacturing, production, and marketing capabilities, which are the sub-variables of market exploitation capability,
exert their impacts on improvement of business competition, which does, in turn, important work in financial and
innovation performances.

Fourth, small and medium-sized firms seek to overcome the drawbacks coming from geographic proximity by means
of open innovation during the process of commercializing the goods with their transferred techniques. The result of
verifying the moderating effects of open innovation showed that it did not moderate financial performance, and it
moderated only technological exploitation regarding internal capability factors and innovation performance.

The results directly reflect the current situation of small and medium-sized companies, and through open innovation,
they are trying to raise their business efficiency by increasing the speed of producing their main products and also
trying to acquire know-hows of processing innovation necessary for developing new products from external sources
in order to overcome the limitations of developing on their own. Nevertheless, the fact that they do not create profits
by applying technology and know-hows acquired from open innovation to commercializing new products and
enhancing productivity of main products through R&D means that they lacks the capability to use the technology and
know-hows.

6.1 Implications
What this research implies in the aspects of company operation, policies and studies as follows:

First, regarding company operation, the firm’s financial performance affects greatly Acquisition / Internalization,
technological exploitation, and market exploitation of the transferred techniques, and so to improve its financial
performance by commercializing the adopted technology, it should distribute investment to overall parts. The speed
of technology commercialization, the innovative outcome of transferred technology commercialization, can be
achieved by open innovation, but the firm should increase its general capabilities to continue this outcome toward the
firm’s financial performance. If the firm concentrate on investing R&D and production/process capabilities that are
directly related with production and manufacturing, it will bring about continuous competitive edge and acquisition
of new markets.

Second, considering the academic aspect, there are few studies on technology commercialization through technology
transfer from the viewpoint of innovators. This research has a significance in that it provided an overall blueprint for
commercializing adopted technology by modifying and verifying the process of adopted technology
commercialization according to introduction technique commercialization. And we identified influence factors of
adopted technology commercialization from the innovator’s viewpoint. We organized influence factors like this: we
extracted the factors affecting the firm’s performance from learning and internalization, exploitational innovation,
industrialization capabilities and took them as sub-factors of variables for Acquisition / Internalization, technological
exploitation, and market exploitation capabilities that were newly generated.

6.2 Limitations

First, we had difficulties selecting performances and influence factor variables as there were not sufficient theories
from previous studies and the existing research, which means the limitations for adopting and measuring influence
factors. This study did not analyze company information using objective indicators of the company, but analyzed
collected company information from the survey targeting persons in charge of firms’ commercializing adopted
technology. At this point, we surveyed persons in charge of technology transfer commercialization as their job, but
the survey questions requiring specialized knowledge of the respondents leave a lot to be desired in the reliability.

Second, due to the difficulties of collecting data, we divided business performance into financial performance and
innovation performance and measured them. The results of the survey targeting firms that had experienced
technology transfer showed that there were wide variations in the item of the number of new product developments
depending on the firms’ characteristics, and so we divided them in interval(7 section) and measured them. In addition,
there appeared figures in the comparison item with competitors, which indicated respondents’ subjective judgments
were involved. So we measured only the total sales, the speed of technology commercialization, and the number of
new product developments when assessing financial and innovation performance. To evaluate business performances
more accurately, measurement should be conducted with various items targeting various parts in the further studies.
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