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Abstract 
 

Developing Value-based Innovation 

System of Korean Smart Media 

Industry 

 
 

 

EungDo Kim 

Technology Management, Economics and Policy Program 

College of Engineering 

Seoul National University 
 

 

Over the past few years, the ICT industry has made dramatic changes in the 

areas of service structure, shift of value distribution in the industry, and 

development of varied platforms to satisfy the user’s needs. The smart media 

industry is a newly emergent industry whose development was based on these 

changes. The characteristics of the smart media industry differ from those of 

the existing ICT industry. The smart media industry has demonstrated that it 

has the ability to increase innovative user activities, enhance open 

innovativeness, and increase the segmentation of innovation value. In the 

previous ICT industry, the consumer assumed a passive role in his or her use 

of products. However, in the smart media industry, the new role of the 

customers expands to include the role of innovator: an individual who can 
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create innovation based on his or her previous passive role. The boundary of 

the previous ICT industry has moved away from the vertical structure that 

included hardware, software, content, and network. Instead, it has begun to 

generate varied and segmented innovative value by mutual integration and 

Open Innovation. It continuously releases new business models, products, and 

services to meet the needs of the rapidly changing business environment and 

consumer preferences. Diverse innovation now occurs by the sharing of, 

coalition with, and integration of innovation values similar to the values 

possessed by other business entities. 

This study introduces and evaluates an innovation system that 

reflects the characteristic of the smart media industry. The study consists of 

three sub-studies. In the first study, we introduce three characteristics of the 

existing smart media industry (i.e., increase in open innovativeness, increase 

in user innovation, and segmentation of innovation value). We also suggest a 

value-based innovation system. In the second study, we conducted a survey of 

96 experts in the smart media industry. We then performed an AHP analysis to 

evaluate the relative importance of the values/value groups of the value-based 

innovation system. In the third study, we conducted a survey of 189 firms in 

the smart media industry. We used the data collected for empirical verification 

of the effect of the Network with the value/value group of the value-based 

innovation system on the innovation. 

The results of the first study showed that the value network (e.g., 

Collaboration Activities) is a more important factor than other innovation 

value groups (e.g., Financial Support, R&D, Policy Environment, Human 

Resources) that affect the innovation creation in the smart media industry. The 

results also showed that the user is more important and has more value to the 

smart media industry and public sectors in the software/content industries than 

universities. The results of the second study confirmed the existence of 

different optimal innovative strategies for each industry and each type of 
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innovation. Industry members surveyed stated that the Research and 

Development (R&D) and Policy Environment were the most important value 

groups. They stated that Firm and Government were the most important actors 

in the creation of innovation for the Hardware/Network industry. They stated 

that Financial Support, R&D, and Human Resource in the value group, and 

User and University were most important actors in the Software/Content 

industry. In the area of types of innovation, the results showed that R&D and 

Policy Environment were considered the most important among value groups 

in the performance of Tangible Innovation. The results showed that R&D was 

considered the most important in the area of Intangible Innovation. In the area 

of detailed values, the results showed that the most important value for New 

Product Innovation were firm and government values, for Product 

Improvement Innovation was User value, and for Patent were Firm and 

University values. 

 

Keywords: Open Innovation, User Innovation, System of Innovation, 

Value-based Innovation System, Smart Media Industry, 

 

Student Number: 2007-20880



iv 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



v 

Contents 
  

Abstract ................................................................................i 

Contents ............................................................................... v 

List of Tables ....................................................................... ix 

List of Figures ..................................................................... xi 

Chapter 1 Introduction ....................................................... 1 

1.1 Research Background .............................................................. 1 

1.2 Problem Statement ................................................................... 9 

1.3 Research Objective ................................................................ 10 

1.4 Research Question ................................................................. 12 

1.5 Research Outline .................................................................... 13 

1.6 Contribution ........................................................................... 15 

Chapter 2 Developing Value-based Innovation System of 

Smart Media Industry....................................................... 18 

2.1 Innovation System ................................................................. 18 

2.2 Open Innovation .................................................................... 24 

2.3 User Innovation ..................................................................... 29 

2.4 Actors and Their Innovation Values in Innovation System of 

Smart Media Industry .................................................................. 35 

2.5 Constructing Value-based Innovation System of Smart Media 

Industry ....................................................................................... 46 

2.5.1 Financial Support .......................................................... 53 

2.5.2 Research & Development .............................................. 54 

2.5.3 Collaboration Activity ................................................... 55 



vi 

2.5.4 Policy Environment ....................................................... 56 

2.5.5 Human Resource ........................................................... 57 

2.6 Discussions and Concluding Remarks .................................... 59 

Chapter 3 Evaluating Value-based Innovation System of 

Korean Smart Media Industry Using Analytic Hierarchy 

Process ............................................................................... 65 

3.1 Introduction ........................................................................... 65 

3.2 Research Framework and Hypothesis ..................................... 66 

3.3 Methodology ......................................................................... 67 

3.3.1 AHP Analysis ................................................................ 67 

3.3.2 Application of the methodology .................................... 71 

3.4 Results ................................................................................... 76 

3.4.1 Entire Smart Industry .................................................... 76 

3.4.2 Hardware/Network Industry .......................................... 79 

3.4.3 Software/Content Industry ............................................. 83 

3.5 Discussions and Concluding Remarks .................................... 88 

Chapter 4 Analyzing Factors Affecting Open 

Technological Innovation of Korean Smart Media 

Industry ............................................................................. 96 

4.1 Introduction ........................................................................... 96 

4.2 Research Framework and Hypothesis ..................................... 98 

4.2.1 Network ........................................................................ 99 

4.2.2 Internal Factor ............................................................. 102 

4.2.2.1 Firm Size ...................................................... 102 

4.2.2.2 Firm Age ...................................................... 104 



vii 

4.2.2.3 R&D investment ratio ................................... 105 

4.2.3 External Factor ............................................................ 107 

4.2.3.1 Market Structure ........................................... 107 

4.3 Methodology ....................................................................... 109 

4.3.1 Data ............................................................................ 109 

4.3.2 Empirical Model ......................................................... 110 

4.3.3 Variables ..................................................................... 112 

4.3.3.1 Dependent Variables ........................................... 114 

4.3.3.2 Independent Variables ......................................... 116 

4.4 Results ................................................................................. 127 

4.4.1 Entire Smart Media Industry ....................................... 130 

4.4.1.1 New Product Innovation ..................................... 130 

4.4.1.2 Improved Product ............................................... 131 

4.4.1.3 Patent ................................................................. 132 

4.4.2 Hardware and Network Industry .................................. 133 

4.4.2.1 New Product Innovation ..................................... 133 

4.4.2.2 Improved Product ............................................... 134 

4.4.2.3 Patent ................................................................. 135 

4.4.3 Software and Content Industry .................................... 136 

4.4.3.1 New Product Innovation ..................................... 136 

4.4.3.2 Improved Product ............................................... 137 

4.4.3.3 Patent ................................................................. 139 

4.5 Discussions and Concluding Remarks .................................. 140 

Chapter 5 Summary and Discussions ............................. 144 

5.1 Summary ............................................................................. 144 

5.2 Implications and Directions of Future Research ................... 150 



viii 

Bibliography .................................................................... 157 

Appendix .......................................................................... 185 

1. Industrial Classification of Smart Media Industry ................. 185 

2. Summary of Questionnaire Presented in Chapter 3 ............... 187 

3. Number of Firms Analyzed Based on Smart Media Industry 

Classification in Chapter 4 ......................................................... 190 

4. Summary of Questionnaire in Chapter 4 ............................... 192 

Abstract (in Korean) ....................................................... 195 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ix 

List of Tables 
 

Table 1. Construction of innovation factors and their innovation values ....... 38 
 

Table 2 Researches on value as source of innovation ................................... 52 
 

Table 3 Summary of researches on value as source of innovation................. 53 
 

Table 4. Reorganizing innovation system .................................................... 59 
 

Table 5. Statistics of survey distribution ...................................................... 74 
 

Table 6. Weights of the value group and value for entire SM industry .......... 78 
 

Table 7. Weights of the actor and their value for entire SM industry ............ 79 
 

Table 8. Weights of the value group and value for Hardware and Network 
industry ................................................................................................ 82 

 

Table 9. Weights of the actor and their value for Hardware and Network 
industry ................................................................................................ 83 

 

Table 10. Weights of the value group and value for Software and Content 
industry ................................................................................................ 86 

Table 11. Weights of the actor and their value for Software and Content 
industry ................................................................................................ 87 

 

Table 12. Results summary by industry ....................................................... 88 
 

Table 13. Number of respondent by industry ............................................. 110 
 

Table 14. Summary of variables ................................................................ 112 
 

Table 15. Collaboration network between value/value groups .................... 121 
 

Table 16. Statistical characteristics of independent variables ...................... 125 
 

Table 17. Descriptive statistics of variables used in this study .................... 126 
 

Table 18. Estimation results for entire SM firms used in this study ............ 127 



x 

 

Table 19. Estimation results for Hardware/Network firms used in this study
 .......................................................................................................... 128 

 

Table 20. Estimation results for Software/Content firms used in this study. 129 

 



xi 

List of Figures 
 

 

Figure 1. Change in ICT industry structure .................................................... 4 
 

Figure 2. Research framework ....................................................................... 9 
 

Figure 3. Research outline ........................................................................... 14 
 

Figure 4. Construction of innovation factors and their innovation values ..... 46 
 

Figure 5. Value-based innovation system of SM industry ............................ 67 

 

Figure 6. Hierarchy for AHP modeling ........................................................ 75 
 

Figure 7. Factors affecting open technological innovation of SM firms ........ 98 
 

Figure 8. Hierarchy for AHP modeling ...................................................... 187 
 

 

 

 



xii 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



1 

Chapter 1 
 

Introduction 
 

 

 

1.1 Research Background 

 

Beginning with research conducted by Schumpeter (1934), scholars have 

defined innovation as “a new combination of existing resources.” 

Researchers have studied the topic of innovation from many different points 

of view. Scholars have approached the study of the causes of innovation 

from many different perspectives that have included progressive and 

systemic approaches. Beginning in the 1980s, a number of researchers have 

studied systemic problems inherent in the rules of democratic principles and 

policies that cannot be explained by the concrete approach. This process is 

known as the systemic approach to innovation: The National Systems of 

Innovation (NIS) observes national phenomena in innovation (Freeman, 

1982; Lundvall, 1992; Nelson, 1993). The Sectoral Systems of Innovation 

(SIS) explain innovation from an industrial point of view (Malerba, 2004). 

Based on a number of breakthroughs, innovation is now considered to be a 

result of the work of its various participants and the impact of specific 

systems designed to encourage innovation. 
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Due to the rapid advancement of Information and Communications 

Technology (ICT) and media services that has occurred in the past few years, 

ICT industry has been transformed into the Smart Media Industry. 

Various definitions of smart media (SM) service have been 

presented in recently published literature on the topic. Cho (2011) defines 

SM service as a convergent and comprehensive content service that can be 

expressed with smart devices, can mutually interact with users, and has no 

restrictions in time and space. Song (2011) defines SM service as a 

communication service that can interact with both users and SM. It provides 

comprehensive convergence content without any time and space restrictions. 

The Ministry of Knowledge Economy (2011) defines SM service as a 

convergent and comprehensive content service that employs new concepts 

including electronic books, e-newspapers, and video clips. These concepts 

are delivered through N-smart devices such as smart phones, tablet PCs, and 

smart TVs. In this study, I will base my work on Cho’s definition of SM 

service. 

In general, the popularization of smart devices such as the smart 

phone, smart TV, or smart tablet promotes innovation within the industry. 

This process, in turn, generates new values. The Internet acts as a catalyst for 

spontaneous behavioral changes in users and in the unified environment. 

This change, in turn, leads to diversification of operating systems and 

content platforms, and encourages the use of smart technology. This 
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movement towards smart media has accelerated since the appearance of the 

iPhone. It continues to impact on our everyday lives. It has brought about 

significant changes in society and culture. Products and technologies that 

include the prefix Smart in their name (e.g., smart phone, smart TV, or smart 

grid) now dominate many different industries including, but not limited to, 

communication and production. 

Because of the number and variety of markets that are SM-related, 

SM must now decide how it will define the SM industry. For the purposes of 

this research, we defined the SM industry as an industry that provides smart 

ecosystem environments without any restrictions in space and time for the 

use of applications and services by activated devices connected to the 

internet (Park, 2012). The ICT industry has been divided into three parts: (1) 

the content industry that provides media such as music or video to the 

consumer; (2) the network and communications industry that provides 

network services to the consumer; and (3) the hardware and software 

industry that produces devices, operating systems (OS), and applications that 

allow more efficient use of SM. In the past, these individual industries were 

clearly independent from each other. Therefore, new value creation and 

development of a new business or firm was performed within the same or a 

totally different industry. As the boundary between industries crumbled, they 

transformed into a new form of industrial ecosystem. Thus, an innovative 

ecosystem model was created. This new ICT ecosystem consists of multi-
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players that perform different roles. They compete for resource distribution 

while the ecosystem simultaneously cooperates and evolves to develop a 

productive business environment (Den Hartigh et al., 2006). 

Fransman (2010) used a layer model to describe the new ICT 

ecosystem. He believed that the new ICT ecosystem consists of networked 

elements (Layer 1), converged communication and content distribution 

networks (Layer 2), content, application, and platform (Layer 3), and final 

consumers (Layer 4). In this study, we further divided Layer 3 into content 

and software/application layers. Therefore, we classified the SM industry 

into content, network, hardware, and software industry. We classified the SM 

industry in detail based on the Korean Standard Industrial Classification (9th 

Edition) by selection of closely related sub-industries to the SM industry (see, 

Appendix 3). 

 

 

Figure 1. Change in ICT industry structure 
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There are three reasons that might be considered primary factors for 

the occurrence of the radical changes in the ICT industry in the last few 

years (Laffont and Tirole, 2000). First, decentralization of the service system 

now allows smaller firms to provide linear services that, previously, were 

only provided by larger firms. Voice-based calling is an example of this type 

of service. In the previously existing system, this type of service could have 

been maintained if the firm owned a significantly large infrastructure and 

network. In contrast, at present, Voice over Internet Protocol (VOIP) 

providers such as Skype (i.e., small-scale software developers) can provide 

these types of services with relatively negligible investment and limited 

management over the Internet (Pradayrol & Cyrot, 2008). 

Second, a conversion in the distribution of values is occurring in 

industries. In previous industrial models, the network provider could demand 

a premium price from the consumer and, thus, gain a high rate of profit from 

the provision of these types of services. In comparison, at present, a network 

provider may fear that it may be reduced to mere bit pipe. In addition, cost 

premiums might now be led by device firms such as Apple and its iPhone, 

among other service providers (Spiegel et al., 2008). 

Third, users’ roles have changed. Users are beginning to 

demonstrate new behaviors due to (1) the domination of IT by smart devices 

and services; (2) the consumption of content that transcends time and place; 

and (3) the high demand for new content (Jang, 2010). The increasing 
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variety of users’ demands is leading to continuous diversification of the 

content platform and universification of the environment. Han (2010) 

emphasized the importance of customized service in this type of 

environment. In addition, de Jong & von Hippel (2009) noted that, because 

content consumers’ interests differ from individual to individual, the 

personalization of products can be used to maximize the value provided to 

each individual. 

The SM industry emerged because of a number of changes in the 

ICT industry. Three major phenomena may exert an impact on innovation in 

the SM industry: (1) an increase in user innovation; (2) an increase in the 

industry’s open innovativeness; and (3) segmentation of innovation values 

(Evans et al., 2009; Jang, 2010). First, the informational society continues to 

mature and the manufacturers and developers of hardware and software are 

working hard to keep abreast of these changes, the consumer’s role 

continues to slowly evolve from passive user to innovator who generates 

innovation. In his research, von Hippel (2010) introduced the concept of user 

innovation. He described this as a type of activity an individual may engage 

in to address spontaneous needs and problems that might occur during the 

consumption stage. The individual might create an alternative product or 

improve the existing product. User innovation is significant because it is an 

initiatory and voluntary process. During this process, the consumer produces 

new values for existing products and services. In the SM industry, the 
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realistic innovation situation is the environment where, similar to most other 

cases, the user is one among many different participants in the innovation 

process. These participants influence innovation by mutual structural 

assistance. Within the innovation frame, the user can be considered a very 

important participant in the innovation system (Raasch et al., 2008; Oliveira 

& von Hippel, 2009; Bogers, 2009).  

In addition, as society enters the Smart Age, significant mergers 

among a number of industries have occurred due to the blurring of 

boundaries. In turn, this has led to the creation of new values by firms within 

individual industries and by firms that resulted from the merger of these 

industries (Varian, 2003). In addition, firms that are highly dependent on 

internal trading are attempting to converge with affiliated or subordinate 

firms in other industries (Kim, 2007; Kim, 2006; Park, 2008). Because of 

this, it is now easier for firms to pass through structural boundaries during 

the innovation process. As a result, firms can engage more actively in 

communication with external environments. Thus, overall open 

innovativeness between internal and external communication within the 

industry has greatly increased (Cooper, 2008; Tomlinson, 2010; Lichtenthlar 

& Ernst, 2009; Enkel et al., 2009). 

Finally, SM industry promotes segmentation of innovation values. 

Within the SM industry, the boundaries between industries are dissolving, 

and industries are creating new values through convergence and openness 
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with one another. To suit the needs of the ever-changing environment and the 

changing tastes of the consumer, competitive new business models and 

services based on these models have begun to appear. Because of these 

changes, firms and subjects are engaged in the production of innovation. As 

a result, innovation can emerge from the interaction between existing firms. 

It can also result from each value possessed by an innovation agent and from 

the interaction with other values (Fransman, 2010; Evans, 2009). 

These types of destructive changes empower smaller firms to 

compete with existing larger firms under equal conditions. Many firms are 

rapidly creating new business fields. Thus, there is a growing need for the 

rapid pursuit of innovation in fields where no professional experience exists. 

To achieve this goal, firms can introduce the innovation process, and begin 

to access external resources and knowledge to increase the number of 

innovations (Chesbrough, 2003a; Arranz & Arroyabe, 2008; Enkel et al., 

2009; Lichtenthaler & Ernst, 2009). A business can form a new, optimal 

innovation system by joining with other businesses to evolve skills, support 

new products to satisfy customer needs, and work cooperatively and 

competitively (Fransman, 2010). 
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Figure 2. Research framework 

 

 

1.2 Problem Statement 

 

An innovation system approach is, essentially, an influential theoretical 

framework. This approach examines the organization and the institution as a 

system. It studies the relationship between these elements. In the innovation 

system approach, we assume that different organizations and institutions 

evolve together by interaction with each other. We also assume that these 

types of interactive evolutions create many additional innovation systems. In 

his research, Lundvall (2007) stated that such diversity is the foundation of a 

dynamic organization. Viewed from this angle, we can see that the 

innovation system approach is more realistic in comparison to other 

approaches. 
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This approach provides a unified base for the creation of a 

hypothesis between specific variables. When we apply this approach, we can 

verify this hypothesis and draw out a political implication. Based on the 

concepts of the National Innovation System (NIS), a number of researchers 

have studied structural security. The results of their research have 

implications for national innovation policy. If we apply the Sectoral 

Innovation System (SIS) to each industry, we can analyze the phenomena 

found in each industry. 

However, when we consider the existing innovation system theories, 

we find that no innovation system currently exists that reflects the new 

phenomena found in the SM industry (i.e., increase in open innovativeness, 

increase in user innovation, and segmentation of innovation values). In 

addition, no research has been conducted that presents a value-based 

innovation system rather than an actor-based innovation system. 

 

 

1.3 Research Objective 

 

1. Construction of a value-based innovation system for the SM 

industry 

The first objective of this study is to create a new system that reflects the 

phenomena found in the SM industry. We derived three phenomena found in 

the SM industry (i.e., increase in open innovativeness, increase in user 
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innovation activities, and segmentation of innovation values) based on a 

review of the literature. Before we could suggest an innovation system to 

explain the phenomena found in the SM industry, we realized we needed to 

examine the existing innovation theory. Based on our review, we proposed 

that the User should be considered one of the principal agents. We made this 

proposal based on information we found on user innovation during our 

examination of the SM industry and innovation system theory. We also 

examined the increase in the industry’s open innovativeness based on the 

theoretical structure of Open Innovation from the institutional standpoint of 

the innovation system (i.e., mutual interaction between systemic elements). 

We proceeded to construct an actor-based innovation system. We then 

reorganized it into a value-based innovation system based on a review of the 

literature that considers value to be a source of innovation. 

 

2. Evaluation of a value-based innovation system for the SM industry 

The second objective of this study is to evaluate the relative importance of 

value/value groups. We assigned 96 experts who have professional 

knowledge in SM industry-related profession to be our subjects. We 

performed an AHP analysis on their separate values and value groups to 

analyze relative importance by application of a previously constructed value-

based innovation system. 
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3. Analysis of a value-based innovation system for the SM industry 

Based on our analysis of networks with the value/value group deduced from 

the value-based innovation system, we arrived at several factors that may 

affect open innovativeness of the SM industry. We divided the SM industry 

into two different sub-sectors (i.e., the Software/Content industry and the 

Hardware/Network industry). We then divided innovation performance into 

three sub-categories (i.e., New Product Innovation, Improving Product 

Innovation, Patent). We analyzed these sub-categories based on the results of 

a survey of 189 firms in the SM industry. We used logistic regression and 

negative binomial regression for our empirical analysis.  

Ultimately, the aim of this paper is the creation of an innovation 

system for the SM industry by the use of several statistical methods that 

wholly represents the phenomena found in the SM industry. 

 

 

1.4 Research Question 

 

With respect to the research problem and research objective, we divided our 

study into three steps:  

Step 1. Development of a value-based innovation system that addresses new 

phenomena found in the SM industry (i.e., increase in open innovativeness, 

increase in user innovation, and segmentation of innovation value).  
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Step 2. Evaluation of the relative importance of each value and value group. 

This includes evaluation of the sources of innovation and their relative 

importance to innovative performance. 

Q1. What is the overall order of importance of the value and value group 

in value-based innovation system? (Chapter3.) 

Step3. Analysis of the factors that affect open innovativeness in the SM 

industry. 

We provide an analysis of the types of collaboration activities between 

value/value groups and their effect on innovation performance. 

Q1. Does the collaboration of activities with financial support values 

effect innovation performance? (Chapter4) 

Q2. Does the collaboration of activities with R&D values effect 

innovation performance? (Chapter4) 

Q3. Does the collaboration of activities with policy environment values 

effect innovation performance? (Chapter4) 

Q4. Does the collaboration of activities with human resource values effect 

innovation performance? (Chapter4) 

 

 

1.5 Research Outline 

 

We have structured this paper in the following manner. In Chapter 2, we 
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provide an analysis of the existing literature. We also introduce an 

innovation system that reflects three phenomena found in the SM industry. 

In Chapter 3, we present the findings of our Analytic Hierarchy Process 

(AHP) analysis. This includes comparative prioritization between individual 

values and value groups. In Chapter 4, we analyze the new innovative 

system by examination of the factors that affect open technological 

innovation in the SM industry. In Chapter 5, we provide our conclusions and 

the implications for further research.  

 

 

Figure 3. Research outline 
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1.6 Contribution 

 

<On Innovation System theory> 

1.  A system that includes the user’s role as innovation actor in the SM 

industry. 

This study examines the SM industry’s innovation system through the lens 

of innovation system theory. Prior researchers noted that elements of 

innovation systems exist in firms, the government, universities, and their 

networks. In this study, we believe that an innovation system should include 

the role of the user as innovation actor. We employ this view to reflect on the 

phenomena found in the SM industry. 

2. A system that includes the open innovativeness of the SM industry. 

This study developed an innovation system theory for the SM industry. We 

did not consider actors to be primary elements of innovation. Rather, we 

considered the primary elements to include the segmented value possessed 

by each actor and the collaboration that occurs between them. Instead of 

considering the actor as the basic unit of innovation, we considered the, sub-

divided values and their collaboration to be the basic units of innovation.  

3. A system in which basic factors of innovation are considered to be sub-

divided values rather than actors. 

Traditionally, scholars of innovation system theory considered firms to be 

the core units of innovation. However, the current research takes a different 
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approach: It views the sub-values of each actor and studies how their 

collaboration may encourage innovation. Presently, scholars believe that 

innovation occurs due to the actions of firms and other actors in the SM 

industry. However, our research shows that innovation frequently occurs due 

to the actions of non-firm actors; it may even occur at sub-actor levels due to 

the collaboration of values. Networks may be staffed with agents. However, 

more important innovation occurs due to the collaboration of values. This 

requires a series of precise value judgments. Although previous innovation 

systems considered agents to be the center of innovation systems, our 

research has discovered a more general innovation system that displays basic 

value groups and also more clearly displays the whole picture.  

 

<On Open Innovation theory> 

Similar to traditional innovation system theory, the Open Innovation theory 

considers actors to be the subjects of innovations. Proponents of Open 

Innovation theory have conducted studies on topics such as the types of 

cooperating partners that each actor can connect with (e.g., firms, 

universities, the government, users), levels (e.g., upper, same, lower), types 

of networks (e.g., technology cooperation, Merges & Acquisitions (M&A), 

Joint R&D), quality (e.g., period, type of contract, intensity, weak-tie vs. 

strong tie), and diversity. In other words, the research focused on who, where, 

and what kind of network is involved in the innovation system. 
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However, until now, no scholars have evaluated innovation values 

as the basic units of innovation for each actor along with the contributions of 

the networks that connect them. In the SM industry, many innovation values 

have been rapidly created by technological developments that occurred in 

the open boundary between industries and businesses. Depending on the 

availability of technology and information, firms and various actors can 

create innovation based on new business models by the combination of those 

values. Therefore, we believe we are living in an era where value has 

become the subject of innovation instead of actors. Thus, this paper 

introduces a value-based innovation system, rather than actor-based 

innovation system, to reflect the characteristics of the SM industry. In 

addition, value groups, the components of a value-based innovation system, 

and the relative importance of values were introduced by the industry (e.g., 

Software/Content, Hardware/Network). These important values and the 

combination of value groups were introduced to create innovation in each 

industry. 
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Chapter 2 
Developing Value-based Innovation System of 

Smart Media Industry 
 

 

 

2.1 Innovation System 

 

Over the years, researchers have proposed a number of different definitions 

for the innovation system. Freeman (1987) defined NIS as an activity that 

involves the creation, application, modification, and diffusion of new 

technology. It also includes the systemic network that connects an interactive 

public and private sector. Nelson and Rosenberg (1993) defined NIS as the 

collection of regulations that are decisive in the establishment of national 

firms’ innovative performance. Lundvall (1992) defines NIS as both a 

portion of the economic structure and an education. He describes the 

economic accounting system within the firm as a sub-system where the 

production system and marketing system interact and learning occurs. 

According to this point of view, the success of a technological innovation 

depends on the roles of separate elements in the organization, the changes in 

organization that depend on the roles of separate elements in the structure, 

changes in the structure that depend on its creative process, the collaboration 

of organizations within the system, and the maintenance of rules and 
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regulations. With this description in mind, Lundvall (1992) defined an 

innovation system as both innovation in broad sense and innovation in a 

consulted sense. Innovation in a consulted sense is a concept that 

encompasses only a firm’s R&D developments, the university, and a 

research institute. Innovation in a broad sense is a concept that includes 

economic structure and regulations. 

Beginning in the late 1990, a new concept of SIS was proposed. 

This concept is useful for industry-level innovation. Malerba (2004) 

suggested three key elements necessary to the achievement of innovation: 

knowledge and skill, the user, and the network and system. Knowledge and 

skill can be defined as a goal, subject, or result of innovation. The user is the 

participant who engages in the innovation process. The institution includes 

rules, contracts, and consents between participants or networks. SIS provides 

better understanding between users and the subjects mentioned above. SIS is 

especially useful in education and sectoral transformations in the process of 

innovation. It aids in the understanding of specific causes that define the 

achievements of firms and countries in specific areas.  

Alternatively, Edquist (1997) considered that the innovation system 

caused innovation and that all important economic, societal, political, 

systemic, structural and development, diffusion, and the relationship 

between them could be considered causes. Granstrand (2000) defined the 

Community Innovation System (CIS) as a mutually interactive process that 
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has importance for actor, activity, resource, institution and the firm’s 

innovation performance. 

As we can see, no single definition of the innovation system exists. 

However, most researchers agree on common assumptions suggested by the 

innovation system approach that outline the major phenomena found in the 

innovation system. The first assumption is that many organizations and 

regulations within the system evolve by interaction. This evolution creates 

diverse forms of innovation systems. Lundvall (1985) believed that 

innovation is an interaction between the producer and the consumer. 

Freeman (1987) stated that innovation can only be understood by means of 

the interactive process. To analyze the innovation process, we must focus on 

the internal interactions and relationships by which information is procured 

and increased. 

The second assumption is that important elements of knowledge 

can be accumulated by employees and excluded from the firm’s routine. 

Knowledge is more important than information (Dosi, 1999). Knowledge 

that is important for economic success can be considered regional: it cannot 

easily be transferred from one region to another. For this reason, the 

educational process and the mastery process are fundamental parts of the 

innovation system approach. 

The third assumption is that the presence of a market system is 

critical for innovation system. Schmookler (1966) argued that innovation 
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occurs more often in environments where demand and consumption of 

products occur rapidly. Kline & Rosenberg (1986) proposed the Chinn-

Linked model that incorporates both the supply-centered model and the 

consumption-centered model. 

If we consider all of these assumptions, we can see that the 

innovation system consists of unique compositions, functions, and 

boundaries. Edquist (2005) stated that the innovation system consists of two 

things: its composing elements and the relationship between the composing 

elements. The main elements of the innovation system are organizations and 

regulations. Organizations are purposefully created structures that have been 

assigned specific purposes. Organizations can be considered players or 

actors. Regulations include the collection of individuals. Regulations are the 

rules of the game. The organizational system and the regulations vary from 

system to system. 

The main purpose of the innovation system is the pursuit of 

innovation processes such as development, diffusion, and the exploitation of 

innovation. The boundary between the internal and external parts of a system 

is very important to the definition of the innovative system. There are two 

ways to define the boundaries of the innovative system: regional and 

managerial boundaries. We can consider systems such as NIS, SIS, and CIS 

to be boundaries. In addition, we can include category boundaries that 

organize innovation systems depending on the industry. 
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In the innovation system approach, the micro-level can be defined 

as the combination of the market and structural elements (Lundvall, 2007). 

Lundvall (1985), Lundvall and Viding (2005), and Lundvall and Chistensen 

(2003) presented the idea that, in the pure market system, product innovation 

may occur because of the relationship between an innovative producer and 

potential users, as opposed to the concept that product innovation might 

occur more in the actual market. NIS and RIS have different systemic 

elements. NIS addresses mixture on a national scale; RIS addresses mixture 

on a local scale. The concept of micro-foundation was proposed by Nelson 

and Dosi (1999), Nelson and Rosenburg (1993), and Lundvall (2007). These 

scholars considered the micro-foundation to be the merger of the market and 

structural elements in the work place level. This concept aids in the 

understanding of educational and developmental improvement at national, 

local, and site-restricted levels. 

From the macro-meso-micro view, we can see that another 

approach to micro-foundation was introduced to the innovation system 

approach. Lundvall et al. (2009) defined three levels to be applied in 

research on the innovation system: (1) the macro level (e.g., NIS; SIS, RIS); 

(2) the meso level (e.g., the technical innovation system); and (3) the micro 

level (e.g., CIS). With respect to these levels, Lundvall (2007) proposed an 

approach to NIS research that moves from micro to macro and back to micro 

again. The first stage evaluates the effect of set-up and human resources on 
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innovation. The second stage analyses the interaction between the 

knowledge infrastructure and the firm. This includes all types of 

international and local relationships. The third stage addresses national 

peculiarities. It considers the education, labor market, stock market, welfare 

regime, and intellectual regime of the subject. The last stage explains success 

and the phenomena found in the innovation system based on the firm’s 

system and network positioning. This method of innovation focuses on the 

analysis of the system’s core driving forces. For example, it studies the size 

of the firm’s human resources, the relationship between these resources, and 

the knowledge infrastructure. However, consideration of the many elements 

of society that affect an economic system may not influence the mechanism 

of these driving forces or minimize their influence on the economic system 

as a whole. Hodgson (2000) discussed the movement from a mechanism to a 

living system. He described this micro-macro interactive relationship as a 

complex interactive system. Complex micro-macro interdependence includes 

the micro-foundation of macro and the macro foundation of micro. 

As mentioned above, the currently existing innovation theories are 

limited in their ability to explain the innovation process caused by the 

technological unification of the SM industry. This unification resulted in (1) 

problems caused by changes in market caused by the industry’s horizontal 

and vertical decentralization; (2) an increase in the openness of the network 

because of the increase in industry-to-industry communication; and (3) user 
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participation in the development and discovery of innovation. Among many 

different innovation theories, scholars have offered three appropriate 

approaches to explain modern innovation circumstances. These approaches 

include the systemic approach to innovation, the Open Innovation approach, 

and user innovation. The systemic approach to innovation can be used 

appropriately to reflect the relationships and structural problems between 

participants. The Open Innovation theory can be used appropriately to 

illustrate the coordination between them. User innovation theory can be used 

effectively to reflect the user’s participation in innovation. Therefore, we can 

see that these three theories can form the basis for SM industry-based 

innovation technologies and provide new paradigms for innovation  

 

 

2.2 Open Innovation 

 

At the University of California, Berkeley, Chesborough (2003b) proposed an 

innovation approach that can increase the pool of innovation by introduction 

of external ideas and technologies. As a result, this process accelerates 

internal innovation. He named this approach Open Innovation. Chesborough 

argued that the use and development pattern for intellectual properties faced 

changes to the paradigm. He proposed Open Innovation as an approach to 

this new paradigm. He also compared the Open Innovation system to the 
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existing closed innovation system. In the event that a firm chose to adopt this 

new paradigm, Chesborough was able to suggest a strategy the firm could 

use to manage its intellectual properties. 

This Open Innovation paradigm contrasts with the existing vertical 

integrated model where the internal R&D activity leads to an internal 

process of product development. When this process is completed, the new 

product is released by the firm. Open Innovation structurally encourages and 

explores a large area of internal and external source innovation, efficiently 

merges these explorations by the use of the firm’s experiences and resources, 

and pursues the use of these opportunities through multiple channels (Cohen 

& Levinthal, 1990). Therefore, the Open Innovation paradigm transcends the 

mere use of external sources of innovation such as customers, rivals, and 

research (von Hippel, 1988). Instead, it focuses on the use of, administration 

of, and changes in Intellectual Property (IP). The Open Innovation paradigm 

belongs to the age of IP that has been guided by technology and research. 

In the Open Innovation process, boundaries between organizations 

become weaker. Firms engage in increasingly active communication with 

their external environments (Gassmann, 2006; von Hippel & von Krogh, 

2006; Cooper, 2008; Dahlander & Gann, 2010). Thus, we can see that the 

Open Innovation process includes many different internal and external 

sources of technologies and channels of commercialization of technologies 

(Christensen et al., 2005; Lettl et al., 2006; West & Gallagher, 2006a; Enkel 
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et al., 2009). 

Based on the above facts, we can see that firms believe the 

innovation process is bi-directional (Lichtenthaler & Lichtenthaler, 2009; 

Lichtenthaler & Ernst, 2009). First, internal Open Innovation involves the 

migration of technology from external sources to the firm. This process 

accepts the discoveries of firms because firms do not need to rely 

exclusively on their internal R&D (Chesbrough & Crowther, 2006). Second, 

external Open Innovation involves the migration of technology from the firm 

to an external source. Thus, the firm may consider an external organization 

to be a proper business model for commercialization of their internal 

technologies (Chesbrough & Crowther, 2006). Therefore, external Open 

Innovation encourages the use of technologies. This, in turn, encourages the 

exclusive commercialization of technological information or its internal 

application (Lichtenthaler & Ernst, 2007). 

Conceptual research on Open Innovation received its start in 

exemplary research studies that included M&A, spin-out, R&D outsourcing 

(Chesbrough, 2003a; von Hippel and von Krogh, 2006; Chesbrough, 2003c; 

Chesbrough, 2006; Gwynne, 2007), Open Source Software (Hwang et al., 

2009; von Hippel, 2010), the user unification kit (Piller & Walcher, 2006), 

and Open Innovation platforms that include The Procter & Gamble 

Company’s Connect & Develop (Dodgson et al., 2006; Huston & Sakkab, 

2006). 
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Based on this research, later studies were conducted on topics such as 

the motivations of firms that participate in Open Innovation and the ways 

that individual employees might be influenced to participate in Open 

Innovation (Henkel, 2006; West & Gallagher, 2006b).  

Since the mid-2000s, studies have been conducted on Open Innovation. 

These studies used large-scale data (Lichtenthaler, 2008a). Many of the 

previous studies focused on the analysis of the effect of open technological 

innovation on firms’ performance (Chesbrough & Crowther, 2006; Cheng & 

Huizingh, 2010). Research performed by Belderbos et al. (2004) revealed 

that cooperation between competitors and providers showed a gradual 

innovative outcome, cooperation between college and competitor obtained 

good results in radical innovation, and cooperation between customers and 

colleges contributed to radical innovation. A study by Becker & Dietz (2004) 

showed that increased cooperation results in higher innovative outcomes. 

Faems et al. (2005) analyzed the effect of cooperation based on the results of 

a survey of 1,377 manufacturing businesses. The results revealed that annual 

sales that resulted from improved products and the launch of new products 

were higher when increased diverse cooperation occurred. The results of an 

analysis by Tomlinson (2010) revealed that vertical cooperation exerts a 

positive impact on innovative performance. However, the results also 

showed that the most important factor is the strength of these ties rather than 

their simple existence. 
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In their research, Arranz and Arroyabe (2008) classified the pattern of 

cooperative activities as vertical cooperation, horizontal cooperation, or 

cooperation with public agencies. They found that, in the area of vertical 

cooperation, technology level, in-groups, firm size, and the support of policy 

funds exerted significant effects on open cooperative activities. In the area of 

horizontal cooperation, firm size, the existence of an R&D organization, and 

assistance with policy funds exerted positive effects on open cooperative 

activities. In the area of cooperation with public agencies, support funds and 

exterior R&D exerted positive effects on open cooperative activities.  

Nieto and Santamaria (2007) analyzed the effect of the network for 

R&D cooperation on new technology development. They verified three 

hypotheses by classification of the cooperative subjects into the categories of 

customer, provider, college and research institute, and competitor. 

Cooperative activity and continuance appeared to heighten the level of 

innovation in the categories of cooperation with the developer, customer, and 

research institute. It did not heighten the level of innovation for the category 

of cooperation with a competitor.  

Laursen and Salter (2006) applied the exterior search scope as a main 

independent variable to grasp the effect of open search on innovation 

outcomes. They used the intensity of R&D, firm size, firm age, use of 

cooperative development, etc. as adjusting variables. They found that open 

search enhanced the outcome of technology development, the depth of 
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search enhanced radical innovation, and the width of search enhanced 

gradual innovation. The effect of open search on the outcome revealed an 

inverted U-shape that suggested there was a certain limit to the effect of 

open search.  

 

 

2.3 User Innovation 

 

As informational society increases in depth, and hardware and software 

technologies develop to match its changes and needs, the consumer’s role 

has evolved from a passive role that accepts innovations to the active role of 

innovator who might generate his or her own innovations. To address a 

situation where the user might voluntarily replace or improve an existing 

product, von Hippel (1998) introduced a new phenomenon called user 

innovation. User innovation has significance in the modern consumer market 

because it is an initiatory and voluntary process. During this process, the 

consumer produces new values for existing products and services. In 

addition, the creation of the user is accepted and spread by other user-

innovators. Therefore, the usability and the exceptional quality of user-

innovation must be taken into consideration. 

The idea of user innovation first became a subject of interest in the 

industry goods market. For example, in business-to-business transactions, 
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the business that performed the role of the user would often provide 

innovative ideas during the design stage. Research on user innovation has 

tended to focus on (1) commercial evaluation of the results of the research 

evaluation; and (2) evaluation of the lead user who performs most of the user 

innovations (von Hippel, 1986; Urban & von Hippel, 1988). 

Beginning in the 2000s, research conducted on user innovation in 

consumer goods began to appear. We believe this means that an average user 

was leading innovation in their role as a user. For example, a consumer 

suggested a change in the material of a skateboard to increase its speed 

(Shah, 2000); a customer created new software by the use of open-source 

programming codes (Franke & von Hippel, 2003); kite surfing (Tietz et al., 

2005); sailing (Raasch et al., 2008); and retail banking (Oliveira & von 

Hippel, 2009). 

The rise of user innovation may stem from the characteristic of 

consumer need and the change in market environment due to the constantly 

developing ICT industry. First, with respect to the characteristics of 

consumer needs, when a particular service or a product is specified, the 

needs of the consumer for this service or product are highly individualized. A 

market-for-one strategy would be the most ideal solution because a firm 

could then respond to every consumer’s needs. However, this is highly 

unrealistic. Franke and von Hippel (2003) noted that the aim of a firm to 

create products that meet the specific needs of every consumer would result 
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in extremely inefficient use of resources. As a result, firms respond to 

consumer by segmenting the market to make better use of advanced 

production technologies. This response is a step above the linear provision of 

products that a mass-production system offers. However, a product can only 

undergo a limited the amount of segmentation. In general, many firms 

segment the market by materialization and grouping of consumer needs and 

by provision of products that meet the estimated average need of consumers 

(other than any specialized needs). As a result, many consumers remain 

unsatisfied. Thus, consumers may engage in innovation to satisfy their 

unmet needs. 

In addition, consumer needs are continuously changing and 

reforming. Because of this, we may frequently encounter cases where the 

product sales fail. Despite the fact that consumer needs might have been met 

at the production design stage, by the time the product is released publically, 

consumer needs may have moved on (Dahan & Hauser, 2002). The decrease 

in time-to-market for rapid development and the decrease in product lifespan 

make the specification of the current consumer needs even more difficult. 

Reasons for user innovation can be found in the increase in the 

variety of consumer needs. They may also be a result of the special 

characteristics of consumer needs. As mentioned above, businesses depend 

on a variety of information to design and release a product for the consumer. 

This information can generally be placed in two categories: Information that 
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concerns consumer needs and experience, and Information that concerns the 

know-how of product development. In each case, this information is 

specialized for the design and production stages. Therefore, in the market, a 

large degree of imbalance exists between the amount of information 

possessed by the user and the firm. In his research, von Hippel (1994) 

described this phenomenon as “Sticky Information,” because the acquisition, 

transformation, and use of information comes at a high cost Even though 

most firms have sufficient and specialized information about the production 

and refinement of their products, they must still pay large sums of money to 

obtain and maintain information about consumer needs. This phenomenon 

increases rapidly when the needs of the consumer change quickly in the 

market. 

The development of informational technology is an important factor 

in this process. Until now, user innovation at the consumer level has been 

limited to specific activities such as the provision of new ideas for products 

and service and the recommendation of improvements. However, as 

technological trends, such as the development of IT and the expansion of the 

Internet, have broadened the role and capability of the consumer, the area of 

user innovation has also expanded. Dahan and Hauser (2002) suggested that 

the evolution of information technology does not solely influence internal 

interactions within the firm that concern the development of products. It also 

influences external interactions with potential consumers. Their study 
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suggested six possible ways to use customer suggestions to innovate product 

development.  

The development of information-sharing mediums such as the 

internet can be considered a source to increase consumer-level innovation. 

Firms can make use of online channels (e.g., the Internet) to facilitate the 

sharing of resources with consumers. In particular, online communities have 

continued to grow in parallel with the Internet. They provide communication, 

resource information, and a sense of community between individuals. In an 

online community, a consumer can describe the problems and circumstances 

he or she is experiencing. He or she may then receive custom-tailored 

information to address the problem (Choi, 2007). This information is usually 

provided by another consumer rather than by the firm (Jeppesen, 2005). In 

an online community, a consumer voluntarily provides problem-solving 

advice to another consumer based on his or her own experience and 

knowledge. Thus, this type of interaction becomes yet another factor in 

possible user innovation. Online communities provide access to information 

needed by consumers at a faster rate than firms (von Hippel & Katz, 2002). 

In addition, because the results of user innovations are shared in 

online communities, a consumer interested in innovation can refer to posted 

information about previous innovations. This saves time and effort. In this 

way, a past innovation can become a stepping stone for future innovations. 

In their research, Jeppesen and Frederikson (2006) showed that a significant 
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number of user innovations that occurred in an online community were 

based on earlier user innovations discovered by other consumers in that 

community. 

Hippel demonstrated the importance of the user as a pro-sumer. The 

word pro-sumer, is a combination of the words producer and consumer. 

According to this viewpoint, a consumer is considered a professional-level 

tool to be used in innovation. In his research on a number of case-studies, 

von Hippel (1986; 2004) suggested two roles for the user: passive and active. 

Hippel discovered that these user roles exist in many fields including 

Computer-Aided Design (CAD); software (Urban & von Hippel, 1988); pipe 

hanger hardware (Herstatt & von Hippel, 1992); scientific tools (Riggs & 

von Hippel, 1994); and commercial banking (Oliveira & von Hippel, 2009). 

To date, most research that examined users as innovators has been based on 

case studies or other small sample studies. However, scholars have more 

recently begun to conduct large scale studies such as surveys (Bogers, 2009; 

de Jong & von Hippel, 2009; Lhuillery & Bogers, 2006) or patent data 

(Chatterji & Fabrizio, 2008). In an extension of this idea, von Hippel 

categorized users as lead user, early adopter, and routine user. The lead user 

understands a specific information or technology and may undertake the role 

of producer. Early adapters are users who can test an innovation. Other users 

can be classified as routine users. According to von Hippel, users play a very 

important role in the innovation system. However, research on user-based 
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innovation does not consider factors other than these types of users. Just 

because the users participate in the creation of users does not mean that most 

innovations are created or used by the user base. It only shows that users are 

current innovation participants. Therefore, user innovation theory does not 

sufficiently explain industry unification based on the smart device industry 

or the innovation environment that stems from it. 

 

 

2.4 Actors and Their Innovation Values in Innovation 

System of Smart Media Industry 

 

Innovation is a non-linear process during which learning and interaction take 

place within a specific systemic context (OECD, 1999). In a linear model, 

science is the initiator of innovation. Added scientific factors flow 

downstream where they can directly improve innovation and technological 

prowess (OECD, 1997a). However, in reality, innovation is “the result of 

interaction between multiple actors and institutions.” This occurs because 

“ideas for innovation can be initiated from many factors and can begin at any 

stage; R&D, Marketing, etc.” (Gelijns & Rosenberg, 1994; OECD, 1997a). 

The systemic properties of innovation procedures have always been 

emphasized based on the properties of innovation systems (Edquist, 2005). 

Within this framework, firms do not innovate alone. They organize 
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innovation through external factors and knowledge (Edquist, 2005; OECD, 

1997b). One of the main contributions of the innovative systems approach is 

that it broadly emphasized external elements of firms’ innovation (Park & 

Yang, 2006).  

The innovation system is the critical factor in the holistic procedure 

of innovation. It includes economical, social, political, systematical, 

structural, and other elements. Based on this definition, the procedure of 

innovation is implemented by an organization that belongs to a number of 

systems. There are two systemic methods used to approach innovation: the 

Organizational method and the Institutional method. The Organizational 

method refers to the actor who performs the innovation. The Institutional 

method refers to the invisible relationship between the actors. For instance, 

the government, private firms, public research, and universities may be 

considered Organizations. Definitions can be useful classification tools. All 

systemic approaches to innovation have the types of factors outlined in 

Section 2.1. These types of approaches can be used to describe the 

increasingly open innovativeness of the SM industry and the changing 

environment of innovation for users. In addition, these approaches may be 

used as analytical tools from the viewpoints of organizations and structures. 

The systemic innovation approach, Open Innovation approach, and user 

innovation approach were selected from among these analyses based on 

important past research.  
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Previous studies (see, Table 1) were conducted with organizations 

and their roles in mind. These studies included topics such as the values of 

the organizations and their networks. Networks were included because the 

industry’s open innovativeness could be viewed and identified by the 

examination of networks that showed the related actions between actors after 

restructuring.  

If we exclude studies by Jakobs (2006), and von Hippel (1998), we 

can see that this grouping demonstrates that users were not included in the 

process of innovation. Users are mentioned in the works of Metcalfe (1978) 

and Malerba (2004). However, in the analysis of the process of innovation 

they were usually considered as simple consumers rather than as actual 

innovators or creators. In their research, von Hippel (1998) and Jakobs 

(2006) introduced the creative roles of users. These authors also focused on 

personal innovations (i.e., users are not considered a part of the innovation 

system). Malerba (2004) noted the roles of users as part of the system, but he 

also confined the scope of his research to firms and user organizations. Thus, 

the mention of public actors was limited only to cases of radical innovation. 
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Table 1. Construction of innovation factors and their innovation values 

Component Value Researches 

Government 

Supporting policy Metcalfe (1978) Malerba (2004) 

Financial aid to private firm Freeman (1982) Pavitt (1998) 

Financial aid to public 
research 

Freeman (1982) Smilor (1987)       
Pavitt (1998) Malerba (2004) 

Firm 

Technology development 

Metcalfe (1978) Pavitt (1998) 
Nambisan (2002) 

Montoya-Weiss & Calantone 
(1994) 

Capital support 
Cooper (1979) Freeman(1982) 

Malerba (2004) 

Researcher and labor Pavitt (1998) 

Innovation strategy Pavitt (1998) 

University 
Public research Pavitt (1998) 

Trained expert Mowey & Rosenberg (1991) 

User 

R&D participation 
von Hippel (1988) 

Riggs & von Hippel (1994) 

Expert user 
von Hipple (1988) 

Riggs & von Hippel (1994) 

Shaping market demand Metcalfe (1978) Malerba (2004) 

Collaboration 

Creating link among actors  Pavitt (1998) 

Network activity 
Chesbrough (2003) Lundvall & 

Johnson (2002) 
Creating link with firm and 

government 
Pavitt (1998) Chesbrough (2003) 

 

Metcalfe (1978) suggested that three parties participate in 

innovation: the consumer, the firm, and the government. According to 

Metcalfe, consumers play a passive role (e.g., the formation of market 

demand). Therefore, he believed that only the firm and the government are 

active agents that truly participate in innovation. Freeman (1982) divided 
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participating parties into investor, firm, and government. Investors and firm 

play similar roles. They participate in the increase in productivity and 

intellectual property. Government plays the role of provider of investment 

and funding for private firms. Pavitt (1998) divided the parties into firm, 

university, and government. Pavitt believed that university research plays a 

critical role in innovation. Thus, the university produces scientific 

knowledge that is, in turn, employed by the firm. This ultimately leads to 

technological developments. The government also plays a similar role in 

Freeman’s study (1982). In his research, von Hippel (1988) evaluated 

existing innovation cases by examination of various agents such as user, 

producer, provider, and non-producer. Lundvall et al. (2002) divided agent 

groups into two particular groups: private and public. A private firm group 

forms relationships with many different organizations (e.g., investigation 

that leads to innovation). The public sector plays the role of distributor of 

technology and reducer of transaction cost. Therefore, generalization of the 

varied results of these research studies to all innovation in ICT industry must 

be limited. Malerba (2004) divided agents into four different groups: firm, 

non-firm organization, user, and procurement. In this study, we consider the 

non-firm organization to be similar to the university in Pavitt’s study (1988). 

In addition, Malerba believed that user and procurer only played the role of 

the individual that demands creation. Finally, a study by Jakobs (2006) 

evaluated innovation from the viewpoint of firm and user. It is notable that 
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Jakobs’ study was limited because of the case study field of an average 

environment. As we can see from the research briefly cited above, a review 

of the literature and examination of these studies aids our discovery and 

understanding of systemic innovation approach policy. 

As mentioned above, if we reconfigure previous research results 

and users’ tendencies with respect to the processes of innovation, we find 

that organizations and their roles can be defined as follows:  

* Types of organization: Firm, Government, University, User 

* Boundaries of each organization: 

- Firm: private firms, and private capitalist firms 

- Government: government, the public sector, public funds, local 

authorities 

- University: universities, public research institutions 

- User: various types of users 

* Innovation values of each organization 

- Firm: conduct research and development using capital, researcher and 

labor, and technology and infrastructure. 

- Government: provide financial aid to firm and university, support 

policies aimed at cooperation among organizations, and provide further 

assistance for innovation. 

- University: train personnel and conduct public research. 
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- User: create ideas, engage in early adaptor activity, and provide feedback 

for further improvement, R&D participation. 

First, as shown above, investors, firms, producers, and suppliers 

were designated as private firms. These types of organizations were called 

Firms (Metcalfe, 1978; Lettl, 2007; Malerba, 2004; Jakobs, 2006). Second, 

users and co-inventors were designated as Users (Metcalfe, 1978; Freeman, 

1982; von Hippel, 1988; Lettl, 2007; Malerba, 2004; Jakobs, 2006). Next, 

organizations other than universities or public research institutions were 

classified as actors and referred to as Government (Metcalfe, 1978; Freeman, 

1982; Pavitt, 1998; Lundvall & Johnson, 2002; Malerba, 2004). Finally, 

universities and public research institutions that undertake research and 

education were designated as University. 

These four organizations (e.g., firm, university, government, and 

user) are important actors in the innovation process in the SM industry. 

When we grouped these organizations (see, Figure 4), we had to consider the 

essential phenomena of each organization. First, factors of innovation of 

private firms are inclusive for Firms. Here, firms include competitors. Thus, 

the firm is a core actor in the creation, adaptation, and use of new technology. 

It maintains continuous relationships with the acquisition and accumulation 

of knowledge (Nelson & Winter, 1982; Malerba, 2004). In this instance, 

Firms include private firms that conduct R&D. They also include capitalist 

firms because capitalist firms also pursue profit maximization. Thus, we 
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excluded public funds for R&D support from this category. Previous studies 

have proven that firms are the most important of all organizations related to 

innovation (Edquist, 1997). Although the objective of capitalist firms may 

not be innovation, it is, nonetheless, regarded as the most important 

precondition for profit generation. For this reason, and because they are 

important components of innovative systems, Firms, along with the NIS 

schematic (OECD, 1999), are the core of innovative actions. For a researcher 

of Firms, achievement of a good innovative result is a problem that generates 

greater interest.  

The University plays an important role as the foundation of 

knowledge. In this role, the University can be thought of as a seed-bed for 

the supply of human resources or new firms. The co-breeding of trained 

personnel and advanced study might also be considered more effective than 

specialization in other fields. In earlier research, Mowery and Rosenberg 

(1991) mentioned that the combination of scientific research and education 

by research universities is an excellent use of complementary elements. The 

migration of educated, trained personnel to industries or other occupations 

may be strong mechanisms for the spread of scientific research. Therefore, 

relevance in academia’s education agenda for students with the needs of 

future employers can strengthen the connection between academic research 

and society’s needs.  
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From the NIS’ viewpoint, the University might be considered a 

novel example of a critical academic actor. Research papers on NIS stress 

the string linkage between various competitive facilities and universities in 

the country. Nelson (1993) argues that the education system that provides 

these firms with the flow of necessary information and brainpower is an 

important trait that differentiates countries that remain competitive. 

Industries that require trained engineers and scientists rely on universities to 

provide training in specific areas and, most importantly, to provide students 

who are familiar with these industries. 

A national innovation system in the industrial economy reflects the 

surge in its financial, natural, human, and knowledge resources. These are 

increasingly showing signs of interdependence. Yet, university systems in 

these economies maintain the phenomena of strong countries. These 

phenomena reflect the differences in national university systems, 

commercial structures, and the evolutionary history of national policies. 

Important results of university studies have been categorized 

according to the length of time involved and the type of industry studied. 

Application of scientific and technical information can increase R&D 

efficiency in industries. Within each industry’s network, research can be 

directed towards departments to achieve better yields. In addition, results of 

research can aid in the development of equipment needed for scientific 

research and the recruitment of personnel with scientific skills and 
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capabilities. Overall, it can enable the spread of new products or processes 

for the development of prototypes.  

The term Government should only be applied to an organization 

that is neither a private organization nor a university. However, the most 

important organization among non-private firms is the government or a 

university that receives governmental support. This study considers 

universities and public research institutes to be non-private firms. From the 

viewpoint of innovation, the duties of the Government may be summarized 

as (1) conversion of the system; (2) development and distribution of 

innovative capabilities; and (3) policy innovation 

Conversion of the system is an emphasized issue in the NIS’s 

framework. Due to newly developing technologies such as ICT and 

Biotechnology (BT), and due to adaptation to the fast-changing economic 

environment, the change to new systems is vital for survival in the 

international market. Total Quality Management (TQM) is necessary as the 

range of a specific country widens. Although it is nonexistent in today’s 

systems, acquisition of knowledge is crucial in innovation systems within the 

Government.  

The next mission the Government must undertake is the 

development of innovative capabilities. The Government must become a 

component of itself. The empowerment of these capabilities in normal 

innovation actors is essential to the maintenance of competitiveness in a 
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specific sector. Thus, the focus of innovation policies must be on the 

organization of a system so that harmonious innovative activities can occur 

in the right space and at the right time. It is clear that actors related to R&D 

activities have frequently received cooperation from the Government in the 

form of human resources, funding, and information. The Government must 

provide assistance in the form of investments for R&D if the market alone is 

incapable of doing so. The ultimate goal of these activities is to strengthen 

the country’s innovative capabilities by direct assistance or by provision of 

innovation-friendly systems.  

The final and expected role of the Government is the 

comprehension of policies in a more efficient manner. Policymakers develop 

policies by trial and error methods. Their agendas for innovation policy 

making are developed after comparisons are made with other regions or 

countries. Only then are policies that are more adequate created. During this 

process, they can discover the following facts about themselves: (1) they 

have neither the facilities nor related organizations needed; (2) their facilities 

are located in improper places; and (3) their components have no mutual 

interactions or connections. Such findings help them understand system 

failure. Thus, we can consider these processes methods to comprehend 

policies. 
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Figure 4. Construction of innovation factors and their innovation values 

 

Figure 4 shows the actors and institutions involved in the 

innovation process. Hence, it shows the actor-based innovation system.  

 

 

2.5  Constructing Value-based Innovation System of 

Smart Media Industry 

 

Openness to new ideas and solutions is one of the most important factors that 

can inspire innovation. Innovation consists of a number of values including 

ideas, skills, resources, and capabilities (Fagerberg et al., 2005). Innovation 

is created by the combination of various factors in different ways within the 

system. This combination generates a new, complex, and delicate 
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permutation. In other words, in the modern world, the organization obtains 

new values from the outside that enforce the organization’s innovativeness 

and the economic system to which it belongs. The question “What are the 

factors that affect technological innovation?” has been an important topic of 

research for some time. A typical method to analyze the factors that affect 

innovation involves a review of the organization at the actor level. However, 

in our study, we will review the organization at the value level because 

innovation consists of a combination of values. An actor-based innovation 

system includes a range of actors. Innovation occurs because of the flow of 

information and technology among actors (Markard & Truffer, 2008). A 

value-based innovation system consists of values. Innovation occurs when 

the actors’ values combine. In this case, we define value as innovation value, 

which includes the components of innovation (e.g., ideas, roles, resources, 

and capabilities). Each of these components contributes to the process of 

innovation creation. In our study, we explore the links between the resource-

based view used in the field of management studies and the innovation 

system. We hope to contribute to the field of Open Innovation theory by 

provision of a detailed view of innovation network management. 

The resource-based view (RBV) has received considerable attention. 

Researchers have attempted to explain how actors involved in the innovation 

system achieve or maintain their competitive advantage by participation in the 

process of innovation (Barney, 1991; Dierickx & Cool, 1989; Priem & Butler, 
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2001; Teece et al., 1997; Wang & Ahmed, 2007). The resource-based view 

suggests that innovation depends on the leverage of organizational capabilities 

and resources owned by internal functional units or owned in combination 

with other organizations such as suppliers, customers, universities, research 

institutions, and governments (Verona, 1999; Barney, 1991). The combination 

of these resources is essential for innovation. The ability to integrate, build, 

and coordinate these resources into innovation output is dependent on 

organizational capability (Collis, 1994; Wang et al., 2008). 

Each organization can be conceptualized as a unique bundle of 

tangible and intangible resources and capabilities (Wernerfelt, 1984). 

Resources, the basic unit of analysis for RBV, can be defined as those assets 

that are tied semi-permanently to the organization (Maijoor & Witteloostuijn, 

1996; Wernerfelt, 1984; Teece et al., 1997). Resources include financial, 

physical, human, commercial, technological, and organizational assets used to 

develop, manufacture, and deliver products and services (Barney, 1991). In 

contrast, capabilities refer to an organization’s capacity to deploy and 

coordinate different resources, usually in combination, by the use of 

organizational processes to create innovation such as R&D capability, 

manufacturing capability, strategic planning capability, and resource 

allocation capability, etc. (Amit & Shoemaker, 1993; Grant, 1996; Prahalad & 

Hamel, 1990). 

Resources and capabilities can be classified into several different 
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categories. Barney (1991) classified resources as tangible (e.g., financial or 

physical) or intangible (e.g., employee’s knowledge, experiences, and skills, 

firm’s reputation, brand name, and organizational procedures). Song and Parry 

(1997) and Mitchell and Zmud (1999) divided resources into Financial (e.g., 

internal/external funds), technical (e.g., IT systems, engineering equipment), 

and intangible (e.g., human, knowledge). Resources can also be classified into 

material (e.g., financial, facilities etc.), immaterial (e.g., existing customer 

contact, establishment of a cooperation network, culture for Open Innovation), 

and Human Resources (e.g., technical skill, specific scientific know-how, etc.). 

In this study, we classified organizations’ resources and capabilities as values. 

We divided these values into five categories based on previous research 

conducted on sources of innovation (e.g., financial support, R&D, human 

resources, policy environment, and collaboration activities). 

Horbach (2008) conducted an empirical analysis of environmental 

innovation factors that affect German firms. He analyzed panel data by the 

division of innovation factors into demand aspects, supply aspects, and policy 

environment to verify the effects of various external policies and the 

environment on innovation. His analysis was based on Environmental 

Innovation Theory. The results showed that R&D increased innovation by the 

enhancement of technological capability (i.e., knowledge capital) of a firm. 

He also showed that external policies, such as financial investment and 

environmental management tools, exerted a positive impact on the innovative 
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environment. 

Love (1999) extended Schumpeter’s theory and analyzed R&D and 

technology transfer, networking with others, and technology transfer activities 

for 1,300 manufacturing plants in the United Kingdom. He hoped to verify the 

impact of R&D, technology transfer, and networking on innovation. His 

results confirmed that cooperation with other organizations exerted a positive 

impact on a firm’s innovation. On the other hand, Tether (2002) analyzed the 

effect of cooperation with other organizations on innovation. His results 

revealed that there is no significant correlation between them. However, he 

verified that a firm’s active involvement in R&D cooperation with other firms 

exerts a positive effect on innovation for professional R&D firms that perform 

advanced level innovation activities. His research suggested that, in the 

creation of new markets; more partners exert a greater impact on product 

innovation. His results also suggested that cooperation between customer and 

competitor exerted a positive effect on innovative activities that incur high 

costs because of the aspect of risk reduction.  

Chen et al. (2009) analyzed the relationship between innovativeness 

and knowledge-based management. He placed particular focus on strategic 

human resource management. He analyzed the utilization of human resources 

by the division of education and compensation for manpower and the 

acquisition of human resources that had expert knowledge. His results showed 

that the strategic management of human resources appears to have a definite 
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relationship with the capability of knowledge management. He suggested that 

a higher level of knowledge management may create increased performance 

of innovation.  

To analyze the innovation factors related to R&D, Lettl (2007) 

divided the role of users into technological competencies, resources for 

research, access to interdisciplinary/technological know-how, and inventor. 

The results of his case analysis on the effect of user participation on radical 

innovation in the field of medical technology showed that user activities 

exerted a strong impact on firms’ radical innovation. Alternatively, Teece 

(1998) studied the impact of the innovation process on the organizational 

level to discover the relationship between innovation and a firm’s strategy and 

structure.  

His results revealed that the variety of a firm’s networking activities 

in its official (e.g., government policy) and non-official (e.g., culture and 

value) structure exert a strong impact on the extent and direction of innovation.  
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Table 2 Researches on value as source of innovation 

Researches Value Group Description Etc. 

Horbach  
(2007) 

Research & 
Development 

- R&D activities 

Firm size, firm 
age, path 
dependency of 
innovation 

Financial 
Support 

- Subsidies 
- Financial assistance for 
investment 

Policy 
Environment 

- Innovation strategy 
- Environmental management 
tools 

Love  
(1999) 

Research & 
Development 

- R&D intensity 

Market share, 
firm size, 
ownership, sales 
growth, location 

Policy 
Environment 

- Technology transfer intensity 

Collaboration 
Activities 

- Networking intensity 

Human 
Resource 

- Graduate employment 

Tether 
(2002) 

Research & 
Development 

- R&D intensity Firm size, degree 
of diversification, 
intensity in 
international 
sales 

Collaboration 
Activities 

- Joint R&D with other 
- Firms and institutions 

Policy 
Environment 

- Governmental intervention 

Chen et al. 
(2009) 

Human 
Resource 

- Researchers and labor 
- Knowledge acquisition 
/Sharing/Application 

Firm age, firm 
size, industry 
type 

- Trained expert researchers 
- Staffing, training, 
participation, compensation 

Collaboration 
Activities 

- Knowledge sharing, 
acquisition 

Lettl   
(2007) 

Research & 
Development 

- Participating R&D activities 
- Technological competencies 
of users 

 

Human 
Resource 

- Expert user, inventor  

Teece  
(1998) 

Policy 
Environment 

- Formal (governance modes) 
structure 

 

- Informal(Cultures and 
values) structure 

 

Collaboration 
Activities 

- External network  
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Table 3 Summary of researches on value as source of innovation 

Researchers 
Financial 

Support 

Research & 

Development 

Policy 

Environment 

Hunan 

Resource 

Collaboration 

Activities 

Horbach 

(2007) 
○ ○ ○   

Love   

(1999) 
 ○ ○ ○ ○ 

Tether 

(2002) 
 ○ ○  ○ 

Chen et al.  

(2009) 
   ○ ○ 

Lettl  

(2007) 
 ○  ○  

Teece (1998)   ○  ○ 

 

Scholars have been conducting ongoing research on factors that 

affect technological innovation. These factors can be classified by value as 

follows: Financial Support, R&D Capability, Collaboration Activity, Policy 

Environment, and Human Resources.  

 

2.5.1 Financial Support 

 

Research conducted since Schumpeter demonstrates that financial support and 

financial institutions are some of the major factors in the innovation system. 

In addition, they are a strong impetus to induce new economic growth in a 

firm (Schumpeter, 1939; Schumpeter, 1967). Finances can be injected into a 

firm in the form of direct support to the investment object or innovative 

project. This financial support can parallel with innovation (Malerba, 2002). 

Scholars believe that financial support provides assistance to innovative 
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activities. From the perspective of a financial innovation system, provision of 

financial support improves the technological capability of a research institute 

in relation to financial market, government, and policy and regulatory issues 

(Archibugi et al., 1999). Wonglimpiyarat (2011) investigated the forms of 

financial support provided for an advanced level of technology for 

technological development firms. This study showed that support should be 

supplied in the form of angel funds and venture funds in the seed stage, grants, 

and soft loans in the start-up stage, and bank and capital markets in the growth 

stage. In addition, a number of research studies on innovation in the 

knowledge-based economy showed that the provision of financial support can 

assist technical improvements and innovative activities in many sectors of the 

national innovative system by the efficient distribution of capital (Mani, 2004; 

Oleyaran-Oyeyinka, 2005). 

 

2.5.2 Research & Development 

 

Traditionally, Research and Development (R&D) has been considered the 

core strategy that produces innovation and economic growth by the extension 

of the technological capabilities of the R&D subject (Trajtenberg, 1990). A 

number of research studies have proven that correlations exist between R&D 

investments, productivity, and the growth rate (Romer, 1990; Lichtenberg, 

1992). In other words, R&D introduces outstanding products and process 
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innovations by the acquisition of high quality technology from the firm and 

the area. This results in higher profits and improved growth. Mairesse and 

Mohnen (2005) analyzed the effect of R&D on industry in their examination 

of the manufacturing industry in France. They also evaluated the effects of 

R&D on high-tech and low-tech industries. The results showed a positive 

correlation between R&D and innovation. The results showed a greater 

correlation in the low-tech field. In addition, Cameron, Proudman, and 

Redding (1999) empirically analyzed the correlations between firms’ 

investments in R&D and the technological frontier. Their results proved that 

investments in R&D had a positive effect on the absorptive capacity of a firm. 

 

2.5.3 Collaboration Activity 

 

Many types of corporate activities have been developed to inspire innovation. 

However, R&D cooperative is a representative type of cooperation with other 

organizations. R&D cooperation has been increasing steadily as the cost of 

innovation increases (Coombs et al., 1996; Hagedoorn, 2002; Nooteboom, 

1999). A number of research studies showed that R&D cooperation is an 

important factor in the process of innovation. It can effectively absorb 

external technology and knowledge. In addition, it is an effective way to 

exchange internal resources.  

In an empirical analysis, Arora and Gambardella (1994) 
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demonstrated the importance of cooperation among enterprises in the fields of 

biotechnology, chemistry, and pharmaceutical development. Colombo (1995) 

also performed an empirical analysis that demonstrated the importance of 

cooperation between firms in the information and communication industries. 

Additional research investigated the creation of corporate innovation by an 

examination of a cooperative study between a corporation and a college. An 

analysis of the German automobile industry by Peters and Becker (1999) 

proved that firms can enforce in-house capacities by cooperation with colleges. 

It also showed that this type of cooperation can help firms use these 

capabilities and potentials more effectively. In an additional analysis of the 

German manufacturing industry, researchers demonstrated that joint research 

with colleges can increase R&D possibilities and investments (Becker & 

Peters, 1998). Kaiser (2002) demonstrated by empirical analysis that a firm 

that cooperated with others tended to invest more than other firms in the 

German service industry. In summary, a number of studies showed that a firm 

that implements cooperative R&D with other organizations can reduce 

uncertainty and realize cost reduction and economy of scale (Becker & Peters, 

1998; Camagni, 1993; Robertson & Langlois, 1995). 

 

2.5.4 Policy Environment 

 

The environment that surrounds a firm (e.g., development of appropriate 
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government policy) can affect the firm’s innovative capability (King & 

Anderson, 1995; Scupola, 2003; Tornatzky & Fleischer, 1990; Lai et al., 

2005). The external environment can influence a firm’s innovative capability. 

This includes government policy and a competitive environment (Scupola, 

2003). A number of studies have suggested that government support is an 

important factor that can affect corporate activities. Klaassen et al. (2005) 

showed empirically that government support for technology development and 

grant policy can exert an impact on the capability expansion and cost 

reduction of firms involved in the wind power motor industry in Denmark, 

Germany, and the United Kingdom. However, another study argued that 

government regulations delay and restrain the settlement of corporate 

innovation (Tornatzky & Fleischer, 1990; Lai et al., 2005). 

 

2.5.5 Human Resource 

 

Human resources (i.e., a set of individuals who make up the workforce of an 

organization, business sector or an economy) is one of the major factors that 

can affect a firm’s innovation. Tornatzky and Fleischer (1990) and Lin (2007) 

showed that the internal resource of manpower that possesses higher 

education and training can make a greater contribution to technical innovation. 

In addition, strong leadership by a firm’s executive officers exerted a greater 

impact on a firm’s adoption of technical innovation. Sorensen (1999) 
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conducted an empirical analysis on R&D performance by human resources 

that possessed abilities above a certain critical value. Ceh (2001) studied 

experts and experienced workers and the crucial factors needed to guarantee 

innovation.  

In Table 4, we provide a graph of the restructured innovation system. 

The components of the innovation system were grouped by value. We 

classified innovative factors into the following groups: Financial Support, 

R&D, Policy Environment, and Human Resources. We subdivided each factor 

into detailed activities that relate to other entities within the industry (see, 

Table 4). 
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Table 4. Reorganizing innovation system 

 

 

2.6  Discussions and Concluding Remarks 

 

To combine these values, we must first find the innovation value that 

represents the external source of innovation based on information obtained 

from the network. Previous research in the field of Open Innovation devoted a 

great deal of study to the network and actors (e.g., type, level, diversity, scope, 

and depth of network, etc.). 

Studies conducted on the types of external network (e.g., firm, 

Component Value Actor 

Financial 
Support 

Capital support Firm 

Financial aid to private firm Government 

Financial aid to public 
research 

Government 

Research & 
Development 

Technology development Firm 

Public research University 

R&D participation User 

Collaboration 
activity 

Creating link among actors Government 

Network activity Firm 

Creating link with firm and 
government 

University 

Policy 
Environment 

Supporting policy Government 

Innovation strategy Firm 

Shaping market demand User 

Human 
Resource 

Researcher and labor Firm 

Expert user User 

Trained expert University 
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university, government, user) have focused on the kinds of external partners 

involved and their effects on innovation performance (Belderbos et al., 2004; 

Leiponen, 2005; Love & Mansury, 2007). Belderbos et al. (2004) 

categorized the external network into the customer, the competitor, 

universities, and research institutions. They also examined the impact of 

each external network on innovation performance by application of a Dutch 

Community Innovation Survey. The results suggested that utilization of 

customers and research institutions is effective in the improvement of radical 

innovation. Nieto and Santamaria (2007) analyzed the network’s effect on 

R&D cooperation in new technology developments. They verified three 

hypotheses by the classification of cooperative subjects into four groups: 

customer, provider, college and research institute, and competitor. 

Cooperative activity and continuance appeared to heighten the level of 

innovation in the following order of cooperation: developer, customer, and 

research institute. Cooperation with a competitor did not appear to affect the 

level of innovation.  

Other studies focused on the levels of the external network (e.g., 

vertical and horizontal) and their impact on innovation performance 

(Tomlinson, 2010; Arranz & Arroyabe, 2008; Nieto & Santamaria, 2007). 

Tomlinson (2010) demonstrated that vertical cooperation exerts a positive 

impact on innovative performance. However, he found that the strength of 

these ties, rather than just their existence was most important. Arranz and 
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Arroyabe (2008) classified the patterns of cooperative activities into three 

groups: vertical cooperation, horizontal cooperation, or cooperation with 

public agencies. In the area of vertical cooperation, they found that 

technology level, in-groups, firm size, and the support of policy funds 

exerted a significant effect on open cooperative activities. In the area of 

horizontal cooperation, they found that firm size, the existence of an R&D 

organization, and assistance with policy funds exerted a positive effect on 

open cooperative activities. In the area of cooperation with public agencies, 

they found that support funds and exterior R&D exerted a positive effect on 

open cooperative activities. Neito and Santamaria (2007) classified the 

different types of networks into vertical networks (e.g., customers and 

suppliers) and horizontal networks (e.g., competitors and research 

organizations). They investigated the impact of these types of networks on 

innovation performance. The results showed that customers, suppliers, and 

research organizations exerted a positive effect on innovation performance. 

However, competitor networks exerted a negative effect on innovation 

performance.  

In addition, a number of studies on the diversity of external networks 

(i.e., the number of networks) have been conducted in the past few years 

(Nieto & Santamaria, 2007; Faems et al., 2005; Simard & West, 2006; 

Vanhaverbeke, 2006; Hoffman, 2007; Faems, Van Looy, Madhok & Janssens, 

2008). Becker and Dietz (2004) demonstrated that increased cooperation 
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resulted in higher innovative outcomes. Faems et al. (2005) analyzed the 

effect of cooperation based on a survey of 1,377 manufacturing businesses. 

Their results revealed that annual sales that resulted from product 

improvement and the launch of new products were higher in firms that 

engaged in diverse forms of cooperation. 

Finally, several studies have examined the scope and breadth of the 

network (quality) (Laursen & Salter, 2006; Katila & Ahuja, 2002; Katila, 

2002). Laursen and Salter (2006) examined the application of the exterior 

search scope as a main independent variable to comprehend the effect of open 

search on innovation outcomes. They used intensity of R&D, firm size, firm 

age, use of cooperative development, etc. as adjusting variables. They found 

that open search enhanced the outcome of technology development, the depth 

of search enhanced radical innovation, and the width of search-enhanced 

gradual innovation. The effect of open search on the outcome showed an 

inverted U-shape that suggests there was a certain limit to the effect of open 

search. Katila and Ahuja (2002) distinguished between search depth and 

search scope based on firms’ knowledge utilization. Their results showed that 

search depth, defined as the degree of knowledge reuse or exploitation, has a 

curvilinear effect on innovation performance. However, search scope, defined 

as the degree of exploration of knowledge, has a linear relationship with 

innovative performance. As shown in the previously mentioned literature, a 

number of studies examined the network’s relationship to actor level. Based 
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on these results, we can deduce that the network’s relationship with type of 

partner, in what level, the number of networks in relationship with whom, and 

scope and depth of network relationship with whom, appeared to exert a 

positive effect on innovation performance. However, in a real world decision- 

making situation in innovation network management, as a first step, you must 

choose which value might be needed for a certain type of innovation to be 

created. Next, you must select with whom the network will connect. Finally, 

you must select how to make the network connection. However, in our review 

of the results of previous studies conducted on open Innovation, we found 

information on with whom we must make a network connection and how to 

perform these steps toward network connection. Thus, we can see that these 

studies only provided limited information that can be used to develop 

innovation network management strategy. 

To address the shortcomings found in previous research conducted in 

the field of Open Innovation, we hope to provide a detailed perspective on the 

network by our examination of the value network. The difference between the 

actor-based view and the value-based view lies in the differences in point-of-

view of those who decide with whom to network for innovation or those who 

decide with what value to network. For example, research on the existing 

actor-based view shows different results for the question of “with whom do 

you network to increase the value of R&D for innovation.” Previous studies 

were conducted on Firm, User, or University. However, in our study, we 
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analyzed the importance of value and the value group for innovation and 

networking. We also examined the importance of value and the value group 

by type of innovation and industry. The derived results provide guidelines on 

the type of value that should or should not be used to network. With the help 

of these guidelines, a firm can find the value group and value needed for 

innovation in each type of industry. These guidelines provide detailed 

information that can be applied in the management of the innovation network. 

For instance, Firm A belongs to the software/content industry. It suggested 

networking with detailed values within the value group of R&D to inspire 

innovation of new products. Firm A found that R&D user participation and the 

formation of joint R&D relationships with other firms could be positive 

factors in the area of networking with detail values. Thus, we find that these 

guidelines are useful for the development of innovation network management 

strategy. In summary, we believe it is important that innovation subjects in the 

open industrial environment become familiar with required innovation values. 

They should form networks with them to insure continuous innovation. This 

study provides a detailed list of the value/value groups required for innovation 

by industry (see, Chapter3), and a list of derived networks with value group 

and values that have exerted a strong impact on innovation by type and 

industry. 
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Chapter 3 

Evaluating Value-based Innovation System of 

Korean Smart Media Industry Using Analytic 

Hierarchy Process 

 

 

 

3.1 Introduction 

 

The SM industry paved the way for a horizontal relation among services by 

the convergence of industries. It also provided a boost to industries’ open 

innovativeness and users’ innovative activities by the creation of large 

amounts of knowledge and information based on the combination of values. 

In addition, an acceleration and subdivision of innovation occurred within a 

rapidly moving business environment. This contributed to the development 

of a world where innovation can be inspired by the current industrial society, 

the government, universities, and users based on the specific values and the 

combinations that each innovative subject possesses. 

In this chapter we will employ an AHP analysis to derive the 

important value or value groups previously constructed in a value-based 

innovation system that may cause innovation in the SM industry. 

With our analysis, we will attempt to validate the concept that 
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experts who work in the SM industry actually value factors that appear to be 

notable phenomena in the SM industry: the importance of innovativeness 

and the importance of user innovation. In addition, we hope to develop a 

system that will consider and develop the innovation values that innovation 

subjects believe are important. This system would contrast strongly with the 

existing innovation system that spreads out all values with the same gravity.  

We have organized this chapter in the following manner. Chapter 

3.2 presents the research framework and hypotheses that center on value and 

value group. Chapter 3.3 explains the AHP analysis and application of the 

methodology. Chapter 3.4 proposes an estimation outcome. Chapter 3.5 

offers our conclusions and the possible implications and political 

significance. 

 

 

3.2 Research Framework and Hypothesis 

 

The innovation system of the SM industry is shown in Figure 5. In this 

Chapter, we will present the following hypotheses: 

1. What is the overall order of relative importance for innovation 

performance among five value groups?  

2. What is the overall order of relative importance for innovation 

performance among values? 
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Figure 5. Value-based innovation system of SM industry 

 

 

3.3 Methodology 

 

3.3.1 AHP Analysis 

 

The Analytic Hierarchy Process (AHP) is a decision-making method that 

attempts to capture the reviewer’s knowledge, experience, and intuition by 

pairwise comparison of the elements that constitute the hierarchical structure 

of decision-making. AHP is employed in many areas of decision making due 

to its theoretical simplicity and its applicability. It is a useful approach in the 
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prioritization of multiple alternatives in a situation where the most optimal 

alternative must be chosen despite the existence of conflicting criteria, 

incomplete information, or any other form of constraint in resources (Jo et 

al., 2003). 

AHP measures each element’s weight and creates a pairwise 

comparison matrix. One normalized priority vector is calculated from this 

matrix for each level of hierarchy by the use of the eigenvalue method. 

When AHP is used to find a real-life solution to a problem, the four stages of 

decision-making structure configuration must be followed: collection of 

information for evaluation by pairwise comparison, estimation of relative 

weight, aggregation, and decision on the priority. 

When decision data is obtained by pairwise comparison between 

decision-making factors, the relative weight of this information must be 

estimated. A number of approaches to weight estimation exist: the 

eigenvalue method, arithmetic mean, geometric mena, and least-squares 

method. However, when consistency of the decision data is not complete, the 

eigenvalue method becomes the optimal approach to weight estimation 

(Saaty, 1983). 

ija in a pairwise comparison matrix is calculated from 

/ ( , 1, , , )i jw w i j n= . In matrix A, the problem is the assignment of 

numerical weights 1 2, ,..., nw w w  to the n elements 1 2, ,..., nc c c  that reflect 

recoded judgement. If A is a consistency matrix, the relationship between 
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weights iw  and the judgements ija  are simply given by /i j ijw w a=  (for 

, 1, 2,...,i j n= ), as shown by equation (1). 

 

 

                                                  (1) 

  

 

The elements of matrix A are multiplied by the weight vector (x), 

yielding nx , that is ( ) 0A nI x- = , where x  is the eigenvalue (n) of the 

eigenvector. Given that ija denotes the subjective judgement of decision-

makers with regard to comparison and appraisal, with the actual value 

( / )i jw w  having a certain degree of variation, Ax nx= cannot be 

established. Therefore, Saaty (1977) suggested the largest eigenvalue maxl to 

be, 

 

                                                   (2) 

 

If A is a consistency matrix, the eigenvector X can be calculated 

using the following formula: 
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The maxl of the reciprocal matrix A is greater than or equal to n. 

Therefore, in consistent pairwise comparisons, maxl is the same as n. Saaty 

proposed the utilization of the consistency index (CI) and consistency ratio 

(CR) to verify the consistency of the comparison matrix. CI and Random 

Index (RI) are defined as follows:  

 

                                                   (4) 

 

(5) 

 

Random Index (RI) is the average consistency index derived from 

the inverse matrix created by random establishment of a value between 1 and 

9. RI represents the tolerance rate of consistency. It is agreed that the 

response has rational consistency when the derived value of C.R is below 0.1, 

and the response is acceptable when the value is within 0.2. (Ko & Ha, 2008). 

Therefore, this study used 0.2 as the consistency to consider the survey 

participants with low understanding and to maximize the solubility of 

retrieved information. 

In order to achieve the highest-rated goal, the priority in each 

hierarchy must be derived through pairwise comparison of each element of 

the hierarchy. Once the analysis is complete, the overall prioritization of 

compound weight calculations and alternatives must be made. The integrated 

max( ) ( ) / ( 1)CI n nl= - -

( ) ( / ) 100%CR CI RI= ´
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importance rate derived from this process becomes rating-based points for 

alternatives subject to test. It becomes citical to the finalization of the 

different alternatives’ priority ratings. 

 

3.3.2 Application of the methodology 

 

This study extracted the industrial characteristics of the SM industry and 

differentiated them into the Software/Content and Hardware/Network 

industries. Based on the a number of professional opinions on innovation, 

our survey used business managers in government, firms, and universities, or 

any other professionals in the area of SM industry innovation as survey 

samples. We did this to improve receptivity and validity of the innovation 

scheme by analysis of preference and criteria for judgment of the Values that 

create innovation of professionals in firms, the government, and universities 

because each professional carries out policies and plays different roles. 

We conducted our survey with 120 professionals who work in the 

government, firms, and universities. In the case of the government, 40 

professionals from MKE (Ministry of Knowledge Economy), ETRI 

(Electronics and Telecommunications Research Institute), NIA (National 

Information Society Agency), KISDI (Korea Information Society 

Development Institute), KETI (Korea Electronics Technology Institute), 

KISA (Korea Internet Security Agency), KOCCA (Korea Creative Content 
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Agency), MFI (Media & Future Institute), KCA (Korea Communications 

Agency), KoDiMA (Korea Digital Media Industry Association) and related 

departments were chosen as participants (i.e., 20 professionals who work in 

the Software/Content industry and 20 professionals who work in the 

Hardware/Network industry). For the university sample, we chose 40 

professors who were members of Smart TV Forum, KASH (Korea 

Association of Smart Home), KOSTIA (Korea Smart TV Industrial 

Association), KCTA (Korea Cable Television & Telecommunications 

Association), KDCF (Korea Digital Cable Forum), and the IPTV forum. In 

addition, a number of professionals in the field of SM innovation were 

chosen as participants (i.e., 20 professionals who work in the 

Software/Content industry and 20 professionals who work in the 

Hardware/Network industry). Finally, for the industries sample, we must 

note that a variation in the number of personnel and size between different 

departments of interest exists. Therefore, to increase the validity of the 

survey result, we chose 40 personnel in the four areas of the SM industry as 

participants (20 professionals who work in Software/Content industry and 20 

professionals who work in Hardware/Network industry). 

Data was gathered by Korea Data Network (KDN), a survey 

specialized agency, to ensure consistency of the AHP survey. The online 

survey was distributed and gathered from September 27 to October 14, 2011.  

Figure 5 shows the statistics of the survey distribution and retrieval 
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for different institutions. For the government- related survey distribution, 35 

out of 40 surveys were retrieved (i.e., 19 individuals from Software/Content 

and 16 individuals from Hardware/Network). Thus, we achieved an 

approximate 88% retrieval rate. For the university-related survey distribution, 

34 out of 40 surveys were retrieved, (i.e., 18 individuals from 

Software/Content and 16 individuals from Hardware/Network). Thus, we 

achieved an approximate 85% retrieval rate. For firm-related surveys, 32 out 

of the initial 40 surveys distributed were retrieved (i.e., 16 individuals from 

Software/Content and 16 individuals from Hardware/Network). Thus, we 

achieved an approximate 80% retrieval rate. During retrieval, questions that 

had been skipped or omitted for each entry were confirmed and completed by 

telephone. This insured the completeness of the survey results. For the 

retrieved survey results, we carried out validation of consistency. From the 

Software/Content industry, 18 entries in the government category, 17 entries 

in the university category, and 15 entries in the firm category passed the 

consistency test. Thus, we had a yield of 50 entries that were deemed 

consistent for statistical analysis. From the Hardware/Network industry, 15 

entries in the government category, 15 entries in the university category, and 

16 entries in the firm category passed the consistency test. Thus, we had a 

yield of 46 entries that were deemed consistent and valid for statistical 

analysis 
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Table 5. Statistics of survey distribution 

 

We chose Expert Choice 11, AHP decision-making program, for the 

statistical analysis. Survey questions were divided into standard questions 

(see, Appendix 3; AHP questions).  

Figure 6 shows the structure of the AHP hierarchy. 

Industry Actor 
Total survey 
distributed 

Survey 
gathered 

Inconsistent 
survey 

Final valid 
sample 

Software/ 
Content 

Government 20 19 1 18 

University 20 18 1 17 

Firm 20 16 1 15 

Hardware/  
Network 

Government 20 16 1 15 

University 20 16 1 15 

Firm 20 16 0 16 

Total 120 101 5 96 
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Figure 6. Hierarchy for AHP modeling 

 

As we discussed in the theoretical background presented in Section 2.5, we 

chose five value groups as Level 2 creation innovations: Financial Support, 

Research & Development, Collaboration Activities, Supporting Policy, and 

Human Resources. Innovations in the SM industry were generated from sub- 

values of Firm, Government, University, and User, and from a combination 

of these sub-values. Level 3, in turn, consists of sub-values of innovation of 

these subjects of innovation.  
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3.4 Results 

 

3.4.1 Entire Smart Industry 

 

The priority analysis result of the high/low level question and alternative for 

the SM industry overall is illustrated in Table 6. In the high level, 

Collaboration Activity (0.236) appeared to have the greatest weight, 

followed by R&D (0.224), Policy Environment (0.200), Human Resources 

(0.151), and Financial Support (0.189), respectively. We must note that that 

Collaboration Activity appeared to be more important in comparison to R&D 

when we considered innovation. This result appears to be a reflection of the 

Open Innovation characteristics of the SM industry. This result demonstrates 

that the SM industry cannot survive with its own value. It must evolve by the 

formation of constellations based on the collaboration of different values.  

In low level categories, Firm’s Innovation Strategy (0.111), Firm’s 

Network Activity (0.110), User’s’ R&D Participation (0.075), and Firm’s’ 

R&D Activity (0.073) showed statistically high overall weight. We noted a 

trend: Although high level Policy Environment was the third most important 

value group for innovation, the low level of its sub-value, Firm’s Innovation 

Strategy showed the highest weight. This result is meaningful because 

Firm’s Innovation Strategy was considered to be a value of greater 

importance for development and promotion of the SM industry in 
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comparison with Technology Development and Network Activity. In 

addition, we noted some other remarkable patterns: We found Firm-related 

values to be most important overall. These values include Firm’s Network 

Activity (2nd Place); Firm’s R&D Activity (4th Place); Firm’s Capital Support 

(6th Place); and Firms’ Researcher and Labor (7th Place). We will now 

address User-related values such as user’s R&D participation (3rd Place). We 

found Expert User (8th Place) and User’s Shaping Market Demand (11th 

Place) to be the second most important value groups. In the area of 

University-related values, the results were ranked as follows: University’s 

Trained Expert (9th Place), University’s Public Research (9th Place), and 

University’s Creating Links with Firm and Government (12th Place). We 

found Government-related values to be least important. They were ranked as 

follows: Government’s Creating Links Among Actors (5th Place), 

Government’s Financial Aid to Public Research (12th Place), Government’s 

Supporting Policy (14th Place), and Government’s Financial Aid to Private 

Firms (15th Place). Therefore, we can see that Firm and User are the value 

groups that play fundamental roles in the SM industry. 
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Table 6. Weights of the value group and value for entire SM industry 

 

 

 

 

 

 

 

 

Value group 

Weights of 

value 

group 

Value 

Weights 

of 

value 

Weights of 

overall levels 
Order 

Financial 

Support 
0.151 

Capital support 0.342 0.052 11 

Financial aid to private firm 0.333 0.050 13 

Financial aid to public research 0.325 0.049 14 

Research & 

Development 
0.224 

Technology development 0.373 0.084 3 

Public research 0.254 0.057 7 

R&D participation 0.373 0.084 3 

Collaboration 

activity 
0.236 

Creating link among actors 0.304 0.072 6 

Network activity 0.520 0.122 1 

Creating link with firm and 
government 

0.171 0.040 15 

Policy 

Environment 
0.200 

Supporting policy 0.448 0.089 2 

Innovation strategy 0.266 0.053 10 

Shaping market demand 0.286 0.057 7 

Human 

Resource 
0.189 

Researcher and labor 0.273 0.052 12 

Expert users 0.428 0.081 5 

Trained expert 0.299 0.056 9 
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Table 7. Weights of the actor and their value for entire SM industry 

 

 

3.4.2 Hardware/Network Industry 

 

Table 8 shows our analysis of the priority ordering of alternative and Level 

2/Level 3 of generation of innovation in the Hardware/Network industry. 

When we analyzed Level 2, we found that R&D (0.236) had the highest 

weight. The weighting of Collaboration Activities (0.232), Policy 

Actor Value 

Weights of 

overall 

levels 

Order 
Overall 

order 

Firm 

Network activity 0.122 1 

0.363 

(1) 

Technology development 0.084 3 

Innovation strategy 0.053 10 

Capital support 0.052 11 

Researcher and labor 0.052 11 

User 

R&D participation 0.084 3 

0.222 

(3) 
Expert users 0.081 5 

Shaping market demand 0.057 7 

University 

Public research 0.057 7 

0.153 

(4) 
Trained expert 0.056 9 

Creating link with firm and government 0.040 15 

Government 

Supporting policy 0.089 2 

0.260 

(2) 

Creating link among actors 0.072 6 

Financial aid to private firm 0.050 13 

Financial aid to public research 0.049 14 
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Environment (0.193), Human Resources (0.185), and Financial Support 

(0.154) followed in respective order. We believe these results stem from the 

characteristics of the Hardware/Network industry that, in comparison to the 

Software/Content industry, increasingly relies upon R&D to create 

innovation. We discovered an interesting trend: In the Software/Content 

industry, the Financial Support category showed significantly lower value in 

comparison with other categories. This result indicates that survey subjects 

may have almost completely ignored Financial Support as a source of 

innovation. They may have assigned more importance to R&D, 

Collaboration Activities, Supporting Policy, and Human Resources, 

respectively. 

When we examined Level 3 results, we found that Government’s 

Supporting Policy (0.111), Firm’s Network Activity (0.079), Firm’s 

Technology Development (0.095), and User’s R&D Participation had 

comparatively high weights. We found it noticeable that Policy Environment 

appeared to have the third highest importance in Level 2. Yet, one of its sub-

values, Government’s Supporting Policy, appeared to have the highest 

weight. We found it statistically significant that governmental policies that 

support innovation were preferred as a critical value for promotion and 

growth of the Hardware/Network industry. It appeared to have more 

significance than R&D or Collaboration Activities. With respect to sub-

values of R&D, we found that User R&D Participation and Firm’s 
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Technology Development appeared to exert an important influence similar to 

the result found for the Software/Content industry. However, because the 

order of these two sub-values is opposite those of the Hardware/Network 

industry, we believe this result appears to highlight the differences between 

the user-central industry and the production-central industry. We found that, 

for Collaboration Activities, similar to our observations for the 

Software/Content industry, Firm’s Network Activity appeared to have higher 

weight in comparison with university’s Creating a Link with Firm and 

Government and Government’s Creating a Link among Actors. In the Policy 

Environment category, we found That Government’s Supporting Policy 

appeared to be overwhelmingly more important in comparison with Firm’s 

Innovation Strategy or User’s Shaping Market Demand. Unlike the 

Software/Content industry, where we found that the user appeared to exert 

significant impact on innovation, in the Human Resources category, we 

found that University’s Trained Expert, Expert User, and Firm’s Researcher 

and Labor had similar values. In contrast to the Software/Content industry 

where firm’s Capital Support appeared to be most important, we found that, 

for the Financial Support category for the Hardware/Network industry, 

Government’s Financial Aid to Private Firms appeared to be the most 

important sub-value. The ranking of these values demonstrate that, in the 

Hardware/Network industry, Government appears to play a critical role in 

innovation. 
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Table 8. Weights of the value group and value for Hardware and Network 

industry 

 

 

 

 

 

Value group 
Weights of 

value group 
Value 

Weights 

of 

value 

Weights of 

overall levels 
Order 

Financial 

Support 
0.154 

Capital Support 0.221 0.034 15 

Financial aid to private firm 0.505 0.078 6 

Financial aid to public research 0.274 0.042 13 

Research & 

development 
0.236 

Technology development 0.401 0.095 3 

Public research 0.206 0.049 10 

R&D participation 0.393 0.093 4 

Collaboration 

activity 
0.232 

Creating link among actors 0.340 0.079 5 

Network activity 0.474 0.110 2 

Creating link with firm and 
government 0.185 0.043 12 

Policy 

Environment 

0.193 

Supporting policy 0.179 0.111 1 

Innovation strategy 0.577 0.035 14 

Shaping market demand 0.244 0.047 11 

Human 

Resource 
0.185 

Researcher and labor 0.384 0.071 7 

Expert users 0.322 0.060 8 

Trained expert 0.294 0.054 9 
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Table 9. Weights of the actor and their value for Hardware and Network 

industry 

 

 

3.4.3 Software/Content Industry 

 

Table 10 shows our analysis of the priority ordering of alternative and Level 

2/Level 3 of generation of innovation in the Software/Content industry. 

When we analyzed Level 2, we found that Collaboration Activities (0.241) 

Actor Value 

Weights of 

overall 

levels 

Order 
Overall 

order 

Firm 

Network activity 0.110 2 

0.345 

(1) 

Technology development 0.095 3 

Researcher and labor 0.071 7 

Innovation strategy 0.035 14 

Capital support 0.034 15 

User 

R&D participation 0.093 4 

0.200 

(3) 
Expert users 0.060 8 

Shaping market demand 0.047 11 

University 

Trained expert 0.054 9 

0.146 

(4) 

Public research 0.049 10 

Creating link with firm and government 0.043 12 

Government 

Supporting policy 0.111 1 

0.310 

(2) 

Creating link among actors 0.079 5 

Financial aid to private firm 0.078 6 

Financial aid to public research 0.042 13 
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appeared to have the highest weight. The weighting of R&D (0.212), Policy 

Environment (0.207), and Human Resources (0.192) followed in respective 

order. Although the difference is small, we find it notable that professionals 

agreed that Collaboration Activity is more important in comparison to R&D 

in the area of innovation in the Software and Content industry. We believe 

this indicates that, in the SM industry, the Software and Content industry 

cannot survive solely on its independent value. It must continuously evolve 

by the creation of constellations based on collaboration with different values.  

When we examined Level 3 results, we found that firm’s Network 

Activities in the Collaboration Activity category (0.139), Expert User in the 

Human Resources category (0.103), User’s R&D Participation (0.075), and 

Firm’s Technology Development (0.073) appeared to have high weight. 

Within the Financial Support category, Firm’s Capital Support was more 

highly preferred than Government’s Financial Aid to Private Firm and 

Government’s Financial Aid to Public Research. Within the R&D category, 

User’s R&D Participation and Firm’s Technology Development was more 

highly preferred than University’s Public Research. In the category of 

Collaboration Activities, we found that Firm’s Network Activities appeared 

to have higher weight in comparison with University’s Creating Link with 

Firm and Government and Government’s Creating Link Among Actors. In 

the Supporting Policy category, we found that Firm’s Innovation Strategy, 

User’s Shaping Market Demand and Government’s Supporting Policy was 
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similarly preferred. In the Human Resources category, we found that 

University’s Trained Expert was significantly more preferred in comparison 

with Expert User and Firm’s Researcher and Labor. 

We noted a trend in these results in the area of User-related values: 

Expert Users, R&D Participation and Shaping Market Demand were 

respectively ranked 2nd, 3rd, and 7th place in the overall ranking. We believe 

this means that User-related value had the second-greatest impact on 

innovation. Firm-related values (i.e., Network Activity) ranked highest (1st 

place). Other notable rankings included Technology Development (4th place), 

Innovation Strategy (5th place), Capital Support (6th place), and Researcher 

and Labor (13th place). We believe that fact that firm-related sub-values 

played important roles in innovation appears to be an acceptable result. 

However, we found it surprising that User-related sub-values appeared to 

exert more important influences on innovation in comparison with the sub-

values of Government and University. The difference in weight between 

different values is not significantly observable. However, when the sum of 

weights of attributes always equates to 1, as noted by Yoo and Choi (2006), 

and Hsu, Wu and Li (2008), a weight difference below 0.01 is also 

acceptable for analysis. Our results indicate that, because the 

Software/Content industry is closer to users in comparison to other types of 

industry, the Software/Content industry appears to have more cooperative 

activity with users. This, in turn, leads to a higher probability of innovation. 
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Table 10. Weights of the value group and value for Software and Content 

industry 

 

 

 

 

 

 

Value group 
Weights of 

value group 
Value 

Weights 

of 

value 

Weights of 

overall levels 
Order 

Financial 

Support 
0.148 

Capital Support 0.463 0.069 6 

Financial aid to private firm 0.161 0.024 15 

Financial aid to public research 0.376 0.056 12 

Research & 

Development 
0.212 

Technology development 0.345 0.073 4 

Public research 0.301 0.064 9 

R&D participation 0.354 0.075 3 

Collaboration 

Activity 
0.241 

Creating link among actors 0.267 0.064 9 

Network activity 0.576 0.139 1 

Creating link with firm and 
government 0.157 0.038 14 

Policy 

Environment 

0.207 

Supporting policy 0.319 0.066 8 

Innovation strategy 0.353 0.073 5 

Shaping market demand 0.328 0.068 7 

Human 

Resource 
0.192 

Researcher and labor 0.161 0.031 13 

Expert users 0.535 0.103 2 

Trained expert 0.304 0.058 11 
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Table 11. Weights of the actor and their value for Software and Content 

industry 

 

 

 

 

 

 

Actor Value 

Weights of 

overall 

levels 

Order 
Overall 

order 

Firm 

Network activity 0.139 1 

0.384 

(1) 

Technology development 0.073 4 

Innovation strategy 0.073 4 

Capital support 0.069 6 

Researcher and labor 0.031 13 

User 

Expert users 0.103 2 

0.246 

(2) 
R&D participation 0.075 3 

Shaping market demand 0.068 7 

University 

Public research 0.064 9 

0.160 

(4) 

Trained expert 0.058 11 

Creating link with firm and government 0.038 14 

Government 

Supporting policy 0.066 8 

0.210 

(3) 

Creating link among actors 0.064 9 

Financial aid to public research 0.056 12 

Financial aid to private firm 0.024 15 
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Table 12. Results summary by industry 

 

 

3.5 Discussions and Concluding Remarks 

 

In this chapter, we derive the relative importance of value groups and their 

values that greatly affect innovation by industry. The results of our analysis 

show that Innovative Activity of the User and Collaboration Activity are the 

important value and value group for innovation. This means that this 

Industry 
Value group order      

(#1 to #3) 

Value order                   

(#1 to #5) 

Actor order     

(#1 to #3) 

Entire 

R&D 

Collaboration Activities 

Policy Environment 

Network activity (F) 

Supporting policy (G) 

Technology development (F) 

R&D participation (U) 

Expert user (U) 

Firm 

Government 

User 

Hardware/Network 

R&D 

Collaboration Activities 

Policy Environment 

Supporting policy (G) 

Network activity (F) 

R&D participation (U) 

Technology development (F) 

Creating link among actors (G) 

Firm 

Government 

User 

Software/Content 

Collaboration Activities 

R&D 

Policy Environment 

Network activity (F) 

Expert user (U)            

R&D participation (U) 

Technology development (F) 

Innovation strategy (G) 

Firm 

User 

Government 
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innovation system accurately represents the characteristics of the SM 

industry. We must note that the results by industry might be used as a 

reference to establish the innovation strategy by actor that belongs to each 

industry. 

We propose the following values as elements that may impact the 

SM industry: Financial Support (i.e., Firm’s Capital Support, Government’s 

Financial Aid to Private Firm, Government’s Financial Aid to Public 

Research), R&D (i.e., Firm’s Technology Development, University’s Public 

Research, User’s R&D Participation), Collaboration Activities (i.e., Firm’s 

Network Activity, University’s Creating Link with Firm and Government, 

Government’s Creating Link Among Actors), Policy Environment (i.e., 

Government’s Supporting Policy, Firm’s Innovation Strategy, User’s 

Shaping Market Demand) and Human Resources (i.e., University’s Trained 

Expert, Expert User, Firm’s Researcher and Labor). In turn, we divided the 

SM industry into the Software/Content and Hardware/Network industries. 

We evaluated each of these divisions separately. We derived the relative 

importance between values and value groups for innovation generation in the 

SM industry by application of AHP methodology. This is a hierarchy 

analysis methodology developed by leading professionals in related fields.  

Based on the results of our analysis, we hope to suggest more 

desirable future policies that may be used to increase innovation in the SM 

industry. These suggestions are listed below. 
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First, we must re-consider the policy of promotion of an increase in 

Collaboration Activity as the SM industry’s recorded highest preference for 

Collaboration Activity. As argued by Chesbrough (2003a), Collaboration 

Activity can inspire the introduction of external ideas and technologies that 

may create a variety of sources of innovation. These sources can accelerate 

internal innovation. The resulting innovation performance can then be 

commercialized to external sources. This may cause an increase in 

innovation and secondary benefits and self-enrichment innovation values. 

Therefore, to promote innovation, the SM industry must insure its 

continuous evolution into an Open Innovation Ecosystem by the creation of 

value constellations based on Collaboration Activity between innovation 

actors. Collaboration Activity appeared to be a more important value for 

innovation for the Software/Content industry than the Hardware/Network 

industry. This result reflects characteristics of the Software/Content industry. 

The industry has continuously remained open from its development process 

to its market distribution process. In particular, Firm’s Collaboration Activity 

appeared to show significantly high importance for both the 

Software/Content and Hardware/Network industries. However, University’s 

Collaboration Activity’s weighting on innovation, which represents the 

network between Firm and Government, showed the lowest importance in 

the two groups. Therefore, we believe the industry must find a way to 

achieve efficient maximization of innovation by control of the weighting of 
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collaboration policies. Yet, it must avoid excess use of this resource. In 

addition, the Policy Constellation for innovation must be chosen carefully. 

Choice should most likely lean in the direction of management fields. 

Second, we believe that a policy is needed that prompts User R&D 

participation and elevates the Professional User. Our survey results showed 

that User-related values were ranked second highest in importance to 

innovation in the industry. They placed second to Firm-related values. This 

result demonstrates the need to transcend the traditional concept of the User 

as a consumer who purchases and consumes products. To promote policy 

that supports innovation in the SM industry, we must consider the User to be 

a Producer who actively generates innovation (von Hippel, 2004). 

Government, Firm and University must adopt a flexible stance toward User. 

They must consider User an innovation participant who plays a key role in 

innovation. In addition, they must increase User-related resources through 

Collaboration Activity with User, reflect User’s Ideas and Capacities in 

innovation, improve User capacity by the provision of support for 

Professional Users, and adopt policies that educate Professionals. The 

development of Internet and Social Network Service (SNS) fostered an 

increase in User’s knowledge of available information and User’s influence 

on market demand. We believe that the only way for the SM industry to 

survive in this age of limitless competition is to listen to User demands by 

the encouragement of active communication with the User base and to 
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reflect these User communications to achieve continuous innovation. 

Third, we believe it is important to structure an innovation-friendly 

Support Policy and Financial Support environment. The Hardware/Network 

industry favors Governmental Policies and Financial Support. The 

Software/Content industry favors Firm Support to increase Collaboration 

Activity (e.g., across Firm, User, and University). As we have seen, a 

significant difference in viewpoints exists in the Policy Support and 

Financial Support environment for different industries. Therefore, 

Government must negotiate different policies for different industries to suit 

individual industry characteristics and needs. This will create a rational 

governance policy that will promote innovation. Although our survey results 

revealed that continuous innovation based on Firm’s Innovation Strategy was 

an important value for both industries, we found that support of Firm’s 

Innovation Activity by support policies such as Firm’s Provision For R&D 

Spending and favorable taxes were also important. In the case of the 

Hardware/Network industry, Governmental Support Policy appeared to be 

the most important policy. Governmental Capital Funding and policy that 

promotes cooperation also appeared to be important for innovation within 

the industry. However, in the case of Software/Content industry, Firm’s 

Network Activity appeared to be the most important value. This includes 

User R&D Participation and Firm’s Capital Support. We believe these results 

demonstrate the need for discussion of a new policy that can help Firm 
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perform Collaboration Activity with different innovation actors. In addition, 

because our results showed that Government plays a very important role in 

the SM industry’s ability to increase innovation activity, we believe 

Government must continue to play its responsible role and pursue continuing 

policy improvements. 

We believe our study contains the following limitations: 

First, we must address the limitation of its proposed structure on 

innovation creation. The study divided innovation values into five categories 

in the high level, and 15 categories in the low level. We derived this structure 

after an extensive literature review of previous studies. However, this does 

not insure that this structure includes all values that influence innovation and 

guarantees completeness of the model. For example, in the area of 

classification of innovation values, the Hardware/Network and 

Software/Content industries may have different concepts of R&D. In 

addition, although we might easily explain a value such as Firm’s 

Technology Development, another value may be more dependent on a 

survey participant’s perceptions. This is the case in the area of Firm’s 

Network Activity because multiple internal networks may exist. In the area 

of Government-related values such as Supporting Policy and Capital 

Funding, there may be some degree of complementary quality that may 

prevent strict independence between different sub-values. Therefore, in 

future studies, additional work will be needed to insure strict clarification of 
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value groups and sub-values that participate in innovation creation.  

Second, we believe the survey may contain a limitation in the 

representative value of the results. The survey was divided into three parties 

interested in Policy Decisions: Government, University, and Firm. We 

conducted the survey with professionals in their individual areas. Therefore, 

the representative value of the results may not seem problematic. However, 

some survey participants were new to the AHP survey. Other participants 

were members of individual departments but not members of the entire 

organization. Thus, those participants did not represent the opinion of the 

whole organization. Therefore, in the future, additional work will be needed 

on the different parties interested in Policy Decisions. We believe future 

studies can improve on the objective validity of the study if a method can be 

found where participants can wholly represent their organizations. This is 

not guaranteed by the professionalism of the participant.  

Third, we derived the priority ratings of individual evaluation 

factors from the relative weights of the values. However, we could find no 

way to quantify the difference in values between evaluation factors. This 

limitation is based on the limitations of AHP methodology. We believe 

additional work will be needed in the future to decide on evaluation of 

variables by method and resource. Our current research can serve as the 

skeletal standard for future studies. A number of possible methodologies 

could be adopted to assess the values that affect each innovation actor. In 
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addition, a number of methodologies could be adopted to develop a quality 

test that creates a detailed approach for each value. 
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Chapter 4 

Analyzing Factors Affecting Open Technological 

Innovation of Korean Smart Media Industry 

 

 

 

4.1 Introduction 

 

The Open Innovation paradigm offers the possibility that a firm might 

acquire large profits through innovation activities and the IP that might result 

from these activities. The paradigm stresses the importance of the utilization 

of a wider range of sources for innovation and Innovative Activities. The 

utilization of external innovation sources is not a new approach. However, 

some successful high technology firms have recently taken a free-ride based 

on other firms’ fundamental research (West & Gallagher, 2004). 

In particular, the SM industry has changed so that the horizontal 

relationship of different industries through combinatorial innovation and the 

maximization of innovation by external value collaboration has become even 

more important (i.e., increase in open innovativeness of industry).  

A number of scholars have offered theoretical discussions on this 

topic. However, no research has ever provided solid proof of the SM 

industry’s innovativeness in relation to Open Innovation. Therefore, this 
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paper attempts to analyze the factors of Open Innovation activity in the 

Korean SM industry by investigation of the value network of the value-based 

innovation system developed in Chapter 2. We performed our analysis by 

the application of a logistic regression model and multiple regression models 

on data collected from 189 firms within the industry (i.e., 83 

Hardware/Network firms, 106 Software/Content firms). In our research, we 

first validated the open innovativeness of the SM industry by observation of 

the effects of Open Innovation on technological innovation in the SM 

industry. We then hoped to derive policies that will strengthen the growth of 

the Korean SM industry’s technological innovation capability by analysis of 

the factors that affect the SM industry’s innovation. 

We have structured this paper in the following manner. Chapter 4.2 

will introduce the SM industry’s open technology innovation along with an 

activity model and its hypothesis. Chapter 4.3 will explain data, 

methodology, and other variables. Chapter 4.4 will propose estimated results. 

Chapter 4.5 will conclude with provision of our final results along with their 

policy implications.  
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4.2 Research Framework and Hypothesis 

 

 
Figure 7. Factors affecting open technological innovation of SM firms 

 

In this paper, we classified decisive factors that affect the open technological 

innovation of SM firms into internal factors, market structure, and networks. 

The main variable we used is the number of outside cooperative networks. 

Based on research by Laursen & Salter (2006), we considered four types of 

value networks: Financial Support, R&D, Policy Environment, and Human 

Resources network. We measured the number of networks by examination of 

the number that cooperated. In addition, we controlled other exogenous 

variables that could affect these relations. We considered firm size, age, and 

R&D Ratio to be a firm’s internal factors, and market concentration for 

market structure (Kamien & Schwartz, 1982; Scott, 1984; Levin, Cohen & 
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Mowery, 1985). 

 

4.2.1 Network 

 

In a firm's innovation process, the role of the external network is very 

important. Smaller firms that have less resources and technology and limited 

R&D resources in comparison to bigger firms are more likely to rely on 

external networks for technological innovations. A number of research 

studies have confirmed this hypothesis. 

Audretsch and Vivarelli (1994) conducted a study based on patent 

progress in 15 regions of Italy. Their results showed that patent outcome is 

reliant on the R&D level and university research level within a region. In 

addition, the results showed that medium-or small-sized firms with 100 or 

fewer employees experienced better effects from external research in 

comparison to large firms. Feldman (1994) showed that this effect can also 

be observed in the United States. Love and Roper (1999) conducted a study 

based on 576 UK production firms in the UK. Their results showed that 

network intensity appears to have a proportionate relationship with the 

amount of technological innovation the firm participates in. 

Lausen and Salter (2006) showed that the more a firm searches for 

and exploits external information, the greater the effect the firm may gain 

from technological innovation. Kim (2007) proposed that the scope of the 
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technical cooperation and interaction between affiliated firms may exert a 

positive influence on the amount of technological innovation and the 

satisfaction rate with technical cooperation. Bok and Lee (2008) found that 

that cooperation and variation in cooperation may exert a proportionate 

effect on first-to-market income. Faems et al. (2005) distinguished types of 

cooperation as exploitive cooperation and explorative cooperation. They 

reported that these two kinds of cooperation separately influence product 

innovation. 

In our current study, to observe the effects that external networks 

exert on open technological innovation, we will first consider the number of 

value networks in each value group. We will need to examine the diversity of 

the networks and their effect on open technological innovation performance 

(Nieto & Santamaria, 2007; Faems et al., 2005). Then, we will examine 

whether firms created value networks with each sub-value. In this study, we 

hope to prove the following hypothesis and, ultimately, prove the relationship 

between network intensity and open technological innovation.  

 

Hypothesis 1: If Firm possesses a greater variety of Networks with Financial 

Support value to Firm, then Firm will possess more technological innovation 

performance. 

Hypothesis 1-1: The Network with Firm’s Financial Support value exerts a 

positive effect on Firm’s technological innovation performance. 
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Hypothesis 1-2: The Network with Government’s Financial Support to a 

Private Firm value exerts a positive effect on Firm’s technological innovation 

performance. 

Hypothesis 1-3: The Network with Government’s Financial Support Value to 

Public Research exerts a positive effect on Firm’s technological innovation 

performance. 

 

Hypothesis 2: If Firm possesses a greater variety of Networks with R&D 

value, then Firm will possess more technological innovation performance. 

Hypothesis 2-1: The Network with Firm’s R&D value exerts a positive effect 

on a firm’s technological innovation performance. 

Hypothesis 2-2: The Network with University’s R&D value exerts a positive 

effect on a firm’s technological innovation performance. 

Hypothesis 2-3: The Network with User’s R&D value exerts a positive effect 

on a firm’s technological innovation performance. 

 

Hypothesis 3: If Firm possesses a greater variety of Networks With Policy 

Environment value, then Firm will possess more technological innovation 

performance. 

Hypothesis 3-1: The Network with Firm’s Policy Environment value exerts a 

positive effect on Firm’s technological innovation performance. 

Hypothesis 3-2: The Network with Government’s Policy Environment value 
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exerts a positive effect on Firm’s technological innovation performance. 

Hypothesis 3-3: The Network with User’s Policy Environment value exerts a 

positive effect on Firm’s technological innovation performance. 

 

Hypothesis 4: If Firm possesses a greater variety of Networks with Human 

Resources value, then Firm will possess more technological innovation 

performance. 

Hypothesis 4-1: The Network with Firm’s Human Resources value exerts a 

positive effect on Firm’s technological innovation performance. 

Hypothesis 4-2: The Network with University’s Human Resources value 

exerts a positive effect on Firm’s technological innovation performance. 

Hypothesis 4-3: The Network with User’s Human Resources value exerts a 

positive effect on Firm’s technological innovation performance. 

 

4.2.2 Internal Factor 

 

4.2.2.1 Firm Size 

Pavitt (1984) and Pavitt et al. (1987) proposed that the size of a given firm 

does not exert a significant influence on its technological innovation. Rather, 

they proposed that the phenomena of technology and consumption play a 

more important role in a firm’s innovative process. Cohen et al. (1987) noted 

that a firm’s size does not necessarily inspire technological innovation. Rather, 
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a firm’s general ability and technological opportunities can inspire a variety of 

technological innovations. In addition, in their research, Cohen and Klepper 

(1996) argued that it is not a firm’s size, but its management’s size that exerts 

an impact on technological innovation. 

Bound et al. (1984) noted that the R&D investment of a firm has a 

U-shaped relationship with the size of the firm based on prediction of the 

relationship between R&D investment and the firm’s profit (i.e., the measure 

of the firm’s size). In addition, after extensive analysis, Audretsch and Acs 

(1991) demonstrated that a U-shape relationship exists between the number of 

technological innovations and a firm’s profit. 

However, studies conducted more recently show comparatively 

different results than the results shown above. Lausen and Salter (2006), 

Cohen et al. (2002), Mohnen and Hoareau (2003) argued that a larger firm 

will make greater use and implementation of the knowledge it receives from 

universities. In addition, Lichenthaler (2008a) reported that a firm’s size, as 

estimated by its revenue, exerts a strong influence on the scale of Open 

Innovation the firm may undertake. Bok and Lee (2008) examined open 

Innovation in production firms in Korea. They found that larger firms are 

most active in cooperative activities with external sources. They found that 

technology-based venture firms and small- and medium-sized firms followed 

respectively in their level of participation in cooperative activities with 

external sources. Song et al. (2002) studied outsourcing performance by 
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Korean firms. They found that larger firms, venture firms, and small- and 

medium-sized firms showed similar results to the above-mentioned study. 

As we can see, the effect exerted by the firm’s size on the firm’s 

technological innovation outcome is a very complex issue. It is a difficult task 

to simplify this relationship by the use of a hypothesis. However, in our study, 

we propose the following hypothesis: 

 

Hypothesis 5: If a firm is large, then a firm will be more active in 

technological innovation performance.  

 

4.2.2.2 Firm Age 

A significant body of research has studied the relationship between a firm’s 

age and its innovation activity (Gort & Klepper, 1982; Klepper & Graddy, 

1990; Klepper, 1996). A firm’s entrance, exit, and innovation activities follow 

a fixed pattern that relate to the firm’s lifecycle. This means that, in the early 

stage of an industry, the number of firms will increase. Active generation of 

product innovation activity would follow. As the industry matures, firms will 

exit from the industry. The remaining firms are more likely to focus on 

process innovation rather than product innovation. Klepper (1996) employed a 

theoretical model to show that a firm’s age and its product innovation activity 

may actually have an inversely proportionate relationship. He believed that 

younger firms, due to their smaller size, may pursue profit by product 
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innovation rather than by process innovation. Therefore, he concluded that a 

younger firm is more likely engage in active participation in product 

innovation. Sorensen and Stuart (2000) showed that, in the semiconductor and 

bio-engineering industries, a close relationship exists between a firm’s age 

and its rate of innovation. Galande and Fuente (2003) stated that the age of a 

firm is a suitable indicator of the size of its resources. 

Based on existing research, we may predict that a younger firm will 

possess greater drive and effort for innovation. To confirm this, we propose 

the following hypothesis: 

 

Hypothesis 6: A younger firm will possess greater technological innovation. 

 

4.2.2.3 R&D investment ratio 

A number of international research studies have attempted to find out if the 

influence of R&D investment on intangible assets exerts a positive effect on 

a firm’s innovation performance (Brown & Svenson, 1998; Han & Manry, 

2004: Jeffrey & Morel, 2005). In each of these studies, the cost-benefit 

relationship in R&D was proven by multiple regressions. The results showed 

that a close relationship exists between R&D investment and an increase in a 

firm’s innovation performance. The researchers concluded that the 

contributions of R&D investment are greater in comparison with other 

resources. Griliches’s (1990) analysis showed that R&D investment in 
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patents has a proportionate relationship with a firm’s product ability and the 

aggregate of its listed stock. Studies conducted by Kim and Song (2004) and 

Jung, Jun, and Kim (2003) showed that a significant relationship exists 

between an increase in stock value and an increase in R&D cost. Park and 

Yang (2006) used regression analysis to show that a venture firm’s R&D 

cost just prior to the Initial Public Offering (IPO) year exerts a significant 

influence in the IPO year’s average aggregate of listed stock. It also exerts a 

significant influence on the firm’s mean stock and stock-related 

achievements for three years following the IPO year (including the IPO year). 

Additional studies have proven the existence of a distinctive relationship 

between R&D investment and technological innovation by the provision of 

solid examples (Acs & Audretsch, 1998; Kleinknecht & Reijnen, 1992; 

Kondo, 1999; Shefer & Frenkel, 2004).  

Stock (2001) analyzed the relationship between a firm’s R&D 

concentration ratio and new product performance. He described the R&D 

concentration ratio as a measure of a firm’s absorbing capability. The study 

showed that the R&D concentration ratio has an inverted U-shaped 

relationship with new product development activities with real-case results 

and proofs. It argued that excessive funding for R&D is unnecessary for new 

product development. Therefore, we believe it is safe to assume that R&D 

investment exerts a positive influence on a firm’s technological innovation 

activity. Thus, we propose the following hypothesis: 
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Hypothesis 7: If a firm invests a greater amount in R&D, then a firm will 

experience increased technological innovation activity. 

 

4.2.3 External Factor 

 

4.2.3.1 Market Structure 

A number of studies that predicted the relationship between a firm’s 

monopolistic strength and its innovation activity used the Herfindahl-

Hirschman Index (HHI) as a measure of a firm’s strength and the market 

system. Thus, we can passively assume that a firm with a higher concentration 

ratio will have greater monopolistic strength. It may be possible to define the 

concentration ratio based on the firm’s production structure. However, this 

measure is widely used because an HHI analysis is easy to calculate (Kamien 

& Schwartz, 1982). Scott (1984) and Levin et al. (1985) analyzed the number 

of operation divisions within firms. They noted that an inverted U-shaped 

relationship exists between a firm’s innovation activity and its concentration 

ratio. However, in contrast, Scott (1984) showed that the relationship between 

the market concentration ratio and R&D concentration ratio is no longer valid 

when the industry-wide and firm-wide fixed effect is eliminated. Scott 

assumed that this result derives from the fact that differences such as 

technological opportunities and entrance barriers exist between industries. 
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At the same time, a number of studies that analyzed the relationship 

between technological innovation and market structure for operation divisions 

of Korean firms derived conflicting results. For example, Kang (1994) and 

Yoon (2002) argued that the relationship between market share of 

Concentration Ratio (CR3) and R&D activity forms an inverted U-shape. 

Notably, Yoon (2002) studied statistics from 138 listed firms in Korea. Yoon 

showed that this relationship was statistically significant even when the 

industrial effect was discarded. 

However, in other studies, such as Lee and Jeong (1987) and Shin 

(2004), the results showed that a higher CR3 led to a decrease in the R&D 

Concentration Ratio. Shin (2004) analyzed panel data collected from 50 

production industries between 1999~2001. His results showed that an 

inversely proportionate relationship existed between the Concentration Ratio 

and the R&D Concentration Ratio even when the industrial effect was 

discarded. 

As we can see, the existing studies on the effect of technological 

innovation performance on market structure have shown conflicting 

conclusions. In our current study, we propose the following hypothesis to 

discover the relationship between market structure and technological 

innovation performance: 

 

Hypothesis 8: If the market is highly monopolistic, then a greater amount of 
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technological innovation activity will occur. 

 

 

4.3 Methodology 

 

4.3.1 Data 

 

We received 241 responses to our survey out of the 1,248 SM firms 

contacted. The total number of firms were registered with KASH (Korea 

Association of Smart Home), KCTA (Korea Cable Television & 

Telecommunications Association), KDCF (Korea Digital Cable Forum), 

KOCCA (Korea Creative Content Agency), KoDiMA (Korea Digital Media 

Industry Association), KAOGI (Korea Association of Game Industry, NCIA 

(Next generation Convergence Contents Industry Association), K-Internet 

(Korea Internet firm Association), Korea Mobile Yearbook, KMIA (Korea 

Mobile Industry Association), KAOGI (Korea Association of Game 

Industry), NIPA (National IT Industry Promotion Agency), and KOSA 

(Korea Software Industry Association). We analyzed 189 firms (i.e., 83 

Hardware/Network firms and 106 Software/Content firms). A total of 12 

firms failed to respond to some questions. The complete number of firms 

analyzed according to SM industry classifications appears in Appendix 3. 

The questionnaire was based on the Oslo Manual (OECD, 1996). The 
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questionnaire consisted of two parts: the current situation of firms and 

innovation activity (see, Appendix 4). 

 

Table 13. Number of respondent by industry 

 # of respondents Component ratio (%) 

Major 

Industry 

Content 55 29.1 

Software 51 27.0 

Network 21 11.1 

Hardware 62 32.8 

Total 189 100.0 

Note: Medium/Small firm is classified as employee under 200 and revenue under 20 billion 
won (The Small and Medium Business Administration, 2011) 

 

 

4.3.2 Empirical Model 

 

In our research, we employed both logistic regression and negative binomial 

regression models. The logistic regression model was used to analyze tangible 

technological innovation performances (i.e., new products and product 

improvement). The probability of technological innovation activity was 

presumed as follows:  

 

Model I. 

( )Prob( 1) 1/ [1 ]i iXINNOV e a b- += = + , 
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where INNOV, a dependent variable, has a value of 0 or 1, and Prob( ) 

indicates the probability of technological innovation activity. iX consists of 

independent variables that can be presumed with a qualitative variable are 

mixed with a successive variable; this application was confirmed by Affifi 

and Clark (1990) and Sung (2005). a  is a constant term and ib  are the 

intercepts and coefficients.  

This study also employed the following empirical model to test the effects 

of the explanatory variables on the level of intangible technological 

innovation. Since dependent variable, Patent, is a non-negative integer value 

with an over-dispersion shape, we used a negative binomial regression. 

 

Model II. 

INNOVi = exp (a1*AGE + a2*SIZE + a3*R&D + a4*HHU + a5*FIN_F  

       + a6*FIN_UNI + a7*FIN_G + a8*R&D_F + a9*R&D_UNI 

       + a10*R&D_U + a11*POL_G + a12*POL_U + a13*POL_F 

       + a14*HUM_F + a15*HUM_UNI + a16*HUM_U + ui), 

where ui is the error term. 
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4.3.3 Variables 

 

Table 14. Summary of variables 

Categories Variables Descriptions Researches 

Dependent 
variables 

[NEW] Noticeably distinct from existing products 
EU Commission (2003)      

Lev (2001) 

[IMPROV] Noticeably different from existing products 
EU Commission (2003)           

Lev (2001) 

[PATENT] Number of patent enrolled 
Galende & Fuente (2003) 

Griliches (1990) 

Explanatory 
variables 

[FIN_VAL] Number of network with financial values 
Kortum & Lerner(2000) 

Wallsten(2000) 

[FIN_F] Participation in network with firm’s financial support value Kortum & Lerner(2000) 

[FIN_G] Participation in government's financial support value 
Tripsas et al.(1995)       

Wallsten (2000) 

[FIN_UNI] Participation in university’s financial support value Schartinger et al. (2002) 

[R&D_VAL] Number of network with R&D values 
Okamuro (2005)          

Santoro & Chakrabarti (2002) 

[R&D_F] Participation in network with firm’s R&D value 
Rosenfeld (1996)        
Okamuro (2004)  

[R&D_UNI] Participation in university’s R&D values 
Tether (2002) NSB (1993)  
Schartinger et al. (2002) 

[R&D_U] Participation in university’s R&D values 
Von Hippel (2005) Lilien et al. 

(2002) Rosenberg (1982) 
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[POL_VAL] Number of network with policy environment values Feldman & Kelley (2006) 

[POL_G] Participation in government's policy environment values 
Beugelsdijk & Cornet (2002) 

Souitaris (2002)       
Branstetter & Sakakibara (1998) 

[POL_U] Participation in user’s policy environment values 
Narver & Slater (1990)      

Han et al.(1998)                    
Von Hippel (1988) 

[POL_F] Participation in network with firm’s policy environment values 
Vanhaverbecke et al. (2008)  
Enkel & Gassmann (2010) 

[HUM_VAL] Number of network with human resource values 
Shaw (1994)              

Zucker & Darby (2001) 

[HUM_F] Participation in network with firm’s human resource values Perkmann (2007) 

[HUM_U] Participation in user’s human resource values 
McQuail (1987) Frey et al. (2000)                             

Salomo et al. (2003) 

[HUM_UNI] Participation in university’s human resource values 
Stuart et al. (2007)         

Zucker et al. (1998, 2002)                      

Control 
variables 

[AGE] Age of firm 
Klepper (1996)            

Cohen et al. (1987) 

[SIZE] Revenue of firm 
Pavitt (1984)        

Lichenthanler (2008) 

[R&D] The ratio of R&D investment to the firm’s total expenditure Brown & Svenson (1998) 

[HHI] Market concentration ratio 
Levin et al. (1985)            

Han & Manry (2004) 
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4.3.3.1 Dependent Variables 

The biggest dilemma in the empirical analysis of technological innovation is 

how to measure technological innovation activity. Previous studies have used 

R&D expenditures and Patents as performance indicators of technological 

innovation. In addition, qualitative or subjective indicators for new products 

and product enhancements were also used (EU Commission, 2003; Lev, 2001; 

Jauch et al, 1978; Hogedoorn & Cloodt 2003). The use of Patents as 

indicators to measure technological innovation has been studied by many 

scholars. (Galende & de la Fuente, 2003; Brouwer & Kleinknecht, 1989; 

Griliches, 1990; Archibugi & Pianta, 1996; Baum et al., 2000, George et al., 

2002, Shan et al., 1994, Zucker et al., 2002). In addition, new products or new 

methods to produce them were used as performance indicators to measure the 

level of success of firms (Hogedoorn & Cloodt, 2003). With respect to 

technological innovation, the number of new products in the market were used 

to measure a firm’s level of success (George et al., 2002). Therefore, this 

particular measurement was most widely used as an indicator of a firm’s 

innovation results (George et al., 2002)  

However, each indicator has its weaknesses. In the case of Patents as 

indicators, as Kamien and Schwarz (1982) pointed out, there are many cases 

where the results of technological innovation activities went unregistered. 

They did not make it to the market and remained as additional modifications 

of existing products even after registration. In addition, in the case of new 
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products and product improvements, no distinctions have been made between 

the quality and quantity of products. A firm that produces a single high-value 

product is equally classified in terms of technological innovation alongside a 

firm that produces a single product. Another factor that undermines this 

indicator is the fact that a personal opinion can influence a survey when firms 

are asked to define new, because the concept of new is fundamental to 

innovation activity.  

Our study divided innovation outcome into Tangible and Intangible 

categories. In the Tangible category, we examined New and Improved 

products outlined in the Oslo Manual. In the Intangible category, we 

examined Patents, the most representative form of intellectual property. In the 

case of Tangible Innovation, we referred to the Oslo Manual to identify 

variables of technological innovation. According to the Oslo Manual, the term 

technological innovation represents all scientific and technological, structural, 

financial, and practical activity undertaken by a firm. It can be divided into 

three categories: technologically New Product Innovation, technologically 

Improved Product Innovation, and technological Process innovation. 

First, the term, technologically New Product Innovation, refers to 

products in production that can influence firms’ sales by the provision of 

goods or services that are clearly distinct products that exist in the market. In 

other words, this term refers to services or products that utilize currently 

existing technology. However, these products introduce a new use or employ 
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new knowledge about technology. Yet, Office 2007, the product that replaced 

Office 2003, is generally considered a technological product improvement, 

rather than a new Product Innovation. 

Second, the term, technologically Improved Products, refers to cases 

where the technological capabilities of products or services have been 

drastically improved. For example, in the case of source code, the term can be 

applied to version upgrades that possess radical changes in functionality or 

service. In the case of hardware, the term refers to subsystems of products or 

services that have been partially improved. Minor changes to framework, 

decoration, color, etc. are excluded.  

In our research, we conducted surveys with a number of firms 

between January 2008 and December 2010. The survey’s questionnaire asked 

professionals if they were involved in the sales of products that were 

technologically New or Improved. We can use the results of the survey as an 

indicator to show if a firm should be considered innovative or non-innovative. 

We assigned a value of 1 to firms that answered Yes. We assigned a value of 

0 to firms that answered No. As a matter of convenience, we will simply refer 

to the factors of innovation as New Product Innovation, Product Improvement, 

and Patent.  

 

4.3.3.2 Independent Variables 

We used 20 variables in the explanatory variable. With respect to Age, we 
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arrived at the actual age of the firm in 2011 as a variable by subtraction of the 

year it was set up from 2011. Because we used data collected between January 

2010 and December 2010, we excluded firms incorporated after 2010 from 

our list.  

The size of a firm can be explained in terms of the number of 

employees, amount of tangible assets, sales, etc. In our research, we used the 

log value of Sale in a manner similar to that used by most researchers 

including Lichenthanler (2008a). Rates of R&D were expressed in proportion 

to total expenditures of a firm. They were derived through the equation (R&D 

expense / Total firm Expense) based on average figures from 2009 to 2010.  

We explain how the detailed explanatory variables are the value 

networks in Table 16. First, Capital Support from other firms, Financial Aid 

To Firm by Government, and Financial Aid To University are the types of 

detailed activities in which a firm can cooperate with other entities to bring 

about innovation. Venture capital, a typical form of funding provided to a firm, 

accounts for a portion of R&D expense in the United States. Despite the size 

of this expense, there is a notable relationship between innovation and firms 

funded by venture capital (Kortum & Lerner, 2000). In their research on the 

control and analysis of Patents, firm size, and industry, Gompers et al. (2005) 

explained the correlation between productivity and firms supported by venture 

capital. Tripsas (1995) and Wallsten (2000) argued that government funding 
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(i.e., public money) for R&D exerts a positive effect on a firm’s innovation. 

They also reported that corporate innovation can be created by the provision 

of R&D funding to universities (Schartinger et al., 2002) and the provision of 

research equipment and finances (Reams, 1986).  

Firms can create R&D innovation by cooperation with external 

entities, participation in joint research with other firms, participation in joint 

training (i.e., study), participation in study groups, and participation in other 

types of cooperative research (Rosenfeld, 1996; Okamuro, 2004; Okamuro, 

2005). In addition to firms, universities are a major factor in the creation of 

innovation by participation in joint R&D with firms. Firms can obtain recent 

technologies and academic capabilities (Tether, 2002) by participation in joint 

research (Shartinger et al., 2002), and contract research (NSB, 1993) with 

universities. They can create innovation by the transfer of knowledge and 

technology (Santoro & Chakabarti, 2002). In addition, a corporate innovation 

can occur because of users’ participation in R&D. Direct participation in 

innovative activities or the process of prototype development or field testing 

can exert a positive effect on products and processes (Lilien et al., 2002; 

Rosenberg, 1982). 

The innovation policy environment is one of the major factors that 

affect corporate innovation. Innovation policy develops from the interaction 

of government support, market formation by users, and the innovative strategy 

of firms. The government can support activities such as the provision of tax 



 

 

 

119 

benefits and grants (Buegelsdijk & Cornet, 2002; Romijin & Albaladejo, 

2002), the allocation of R&D projects (Feldman & Kelley, 2006), 

participation in research consortiums by the provision of government 

assistance (Branstetter & Sakaibara, 1998), and the formation of membership 

structure with government-financed research institutes (Fukugawa, 2006). The 

ability of a firm to reflect customer orientation can exert a positive effect on 

the innovative process (Narver & Slater, 1990; Han et al., 1998). This includes 

the firm’s response to users’ demands during the development of new 

products and the firm’s ability to reflect users’ opinions during the feedback 

process. At the same time, a firm can create innovation by participation in the 

purchase and sale of licensing from and to other firms. In addition, a firm can 

develop an environment that inspires innovation by its development of 

strategies such as the transaction of knowledge assets. Firms can create profit 

from innovation by participation in corporate licensing strategy. They can 

profit from the knowledge and innovation they possess by participation in 

licensing to other firms or by participation in joint ventures and spinoffs 

(Gassmann & Enkel, 2004; Lichtenthaler & Ernst, 2007). Firms can expand 

the technology business in the new market by participation in revitalization of 

venture firms, corporate spin-offs, and cross-industry innovation 

(Vanhaverbecke et al., 2008; Chesbrough, 2007; Enkel, 2010). 

According to a number of previous studies, a firm can create 

innovation by participation in activities that affect Human Resources, one of 
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the major factors of innovation, by cooperation with other entities. Prior 

research revealed a number of user activities in the R&D process that can 

exert positive impacts on many aspects of corporate innovation.  

During the process of direct mutual interaction among users 

(McQuail, 1987; Frey et al., 2000; Salomo et al., 2003), a radical and high 

degree of innovation can be created. In addition, the sharing of accumulated 

expert knowledge and know-how can result in innovation (Shaw, 1994). 

Professional Human Resources can also inspire innovative creation. 

Participation in activities such as the direct recruitment of university 

personnel and joint education programs (Philips, 1991) can result in the 

development of outstanding Human Resources (Stuart et al., 2007; Zucker et 

al., 1998; Zucker & Darby, 2001; Zucker et al., 2002).  
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Table 15. Collaboration network between value/value groups 

Value group Value Collaboration network Researches 

Financial 
Support 

 

Capital support (F) Venture capital Kortum & Lerner (2000) 

Financial aid to firm (G) Government funding 
Tripsas et al. (1995)  

Wallsten (2000) 

Financial aid to 
university (F) 

Research support : Funds and equipment Reams (1986) 

Consulting, financing of university research assistants  Schartinger et al. (2002) 

R&D 

Technology development 
(F) 

Learning groups, cooperative training, shared R&D 
Rosenfeld (1996), 
Okamuro (2004) 
Okamuro (2005) 

Public research (Uni) 

Academic research and gain insights  Tether (2002) 

Research support, cooperative research, knowledge 
transfer, technology transfer 

Santoro & Chakrabarti 
(2002) 

Cooperative research : Contract research, consulting NSB(1993) 

Technological consulting arrangements, center 
sponsored extension services, joint venture 

NSB(1996) 

Joint research  Schartinger et al. (2002) 

R&D participation (U) Inventions, prototyped, field test by users von Hippel (2005) 
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Direct participation in innovative activity 
Lilien et al. (2002)   
Rosenberg (1982) 

Policy 
Environment 

Supporting policy (G) 

Subsidies, tax incentives, loans 

Beugelsdijk & Cornet 
(2002), Romijn & 
Albaladejo (2002), 

Souitaris (2002) 

Supporting R&D projects Feldman & Kelley (2006) 

Government sponsored research consortia 
Branstetter & Sakakibara 

(1998) 
Membership structure with public research institutes Fukugawa (2006) 

Shaping market demand 
(U) 

Customer orientated marketing 
Narver & Slater(1990)    

Han et al.(1998) 

Market introductions of innovations von Hippel (1988) 

Innovation strategy (F) 

Licensing strategy 
new ventures and spin-offs, and the commercialization 
of own technologies in new markets called cross-
industry innovation 

Vanhaverbecke et al., 
(2008) Chesbrough (2007)     
Enkel & Gassmann (2010) 

Human 
Resource 

Researcher and labor (F) Recruitment, joint project team Phillips (1991) 

Expert users (U) 

Recruitment 
McQuail (1987)          
Frey et al. (2000) 

Dialog-oriented interactions Salomo et al. (2003) 

Joint project team Shaw (1994) 
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Trained expert (Uni) 

Recruitment, cooperative education program 
Phillips (1991) 

Schartinger et al. (2002) 

Human resource transfer 

Perkmann (2007) 
Stuart et al. (2007)       
Zucker et al. (1998)     

Zucker & Darby (2001) 
Zucker et al. ( 2002) 
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Table 16 shows correlation of the variables. As we can see, the 

Pearson correlation coefficients of the variables are low. Table 17 shows that 

the test results on the VIF for each variable are lower than 3. Based on these 

results, all explanatory variables could be included in the equation.
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Table 16. Statistical characteristics of independent variables 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

1. AGE 1.00                    

2. SIZE 0.511 1.00                   

3. R&D 0.152 0.455 1.00                  

4. HHI -0.200 -0.352 -0.132 1.00                 

5. FIN_VAL -0.006 0.113 0.121 -0.165 1.00                

6. FIN_F 0.013 0.139 0.060 -0.128 0.802 1.00               

7. FIN_G 0.032 0.117 0.266 -0.078 0.257 0.381 1.00              

8. FIN_UNI -0.076 -0.023 0.118 -0.085 0.619 0.220 0.325 1.00             

9. R&D_VAL 0.035 0.112 0.136 -0.066 0.708 0.602 0.563 0.436 1.00            

10. R&D_F -0.082 -0.006 0.090 -0.111 0.564 0.550 0.405 0.314 0.850 1.00           

11. R&D_UNI 0.184 0.149 0.159 -0.025 0.540 0.330 0.406 0.533 0.781 0.508 1.00          

12. R&D_U -0.001 0.140 0.089 -0.025 0.635 0.588 0.571 0.243 0.827 0.569 0.447 1.00         

13. POL_VAL 0.099 0.142 0.099 -0.102 0.656 0.566 0.555 0.349 0.744 0.618 0.527 0.679 1.00        

14. POL_G 0.046 0.113 0.108 -0.141 0.643 0.524 0.563 0.358 0.673 0.543 0.460 0.646 0.815 1.00       

15. POL_U 0.129 0.180 0.126 -0.071 0.441 0.425 0.391 0.154 0.487 0.368 0.371 0.458 0.739 0.403 1.00      

16. POL_F 0.056 0.037 -0.002 -0.027 0.448 0.374 0.343 0.305 0.578 0.533 0.401 0.483 0.782 0.502 0.325 1.00     

17. HUM_VAL 0.106 0.206 0.194 -0.069 0.627 0.418 0.534 0.490 0.564 0.381 0.487 0.524 0.564 0.505 0.412 0.3994 1.00    

18. HUM_F 0.009 0.171 0.214 -0.134 0.532 0.355 0.421 0.457 0.467 0.361 0.355 0.431 0.513 0.475 0.333 0.3919 0.7903 1.00   

19. HUM_U 0.221 0.260 0.171 -0.059 0.399 0.367 0.345 0.173 0.461 0.302 0.397 0.4390 0.465 0.356 0.449 0.2810 0.7375 0.362 1.00  

20. HUM_UNI -0.007 0.015 0.044 0.043 0.483 0.207 0.440 0.491 0.331 0.185 0.338 0.2982 0.276 0.301 0.122 0.2210 0.7178 0.418 0.244 1.00 
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Table 17. Descriptive statistics of variables used in this study 

Variable Observe Mean Std.Dev. VIF Min Max 

1. AGE 189 12.15 6.23 1.40 2 43 

2. SIZE 189 3.65 .87 1.86 2 5 

3. R&D 189 3.12 .82 1.30 0 5 

4. HHI 189 2703.6 1769.2 1.19 188 7647 

5. FIN_VAL 189 1.22 1.05 2.58 0 3 

6. R&D_VAL 189 1.29 1.19 2.83 0 3 

7. POL_VAL 189 1.47 1.16 2.54 0 3 

8. HUM_VAL 189 1.08 1.05 1.87 0 3 

5. FIN_F 189 .58 .49 1.97 0 1 

6. FIN_G 189 .46 .50 2.05 0 1 

7. FIN_UNI 189 .17 .38 1.97 0 1 

8. R&D_F 189 .47 .50 2.27 0 1 

9. R&D_UNI 189 .29 .45 2.17 0 1 

10. R&D_U 189 .52 2.73 2.55 0 1 

11. POL_G 189 .46 .49 2.26 0 1 

12. POL_U 189 .529 .50 1.54 0 1 

13. POL_F 189 .48 .50 1.67 0 1 

14. HUM_F 189 .32 .46 1.76 0 1 

15. HUM_U 189 .50 .50 1.56 0 1 

16. HUM_UNI 189 .25 .43 1.64 0 1 
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4.4 Results 
Table 18. Estimation results for entire SM firms used in this study 

  New product Innovation Improved product Patent 
  Model 1 Model 2 Model 1 Model 2 Model 1 Model 2 

  Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value 
Network var.                         
FIN_VAL .4676 0.143     .3803 0.159     .0833  0.657      
R&D_VAL .7835*** 0.006     -.3285 0.189     1.0981***  0.000      

POL_VAL .5201** 0.073     .8308*** 0.001     -.1353  0.461     
HUM_VAL .5563** 0.032     -.1171 0.615     .0633  0.249     
FIN_F     2.6797** 0.007     -.0504 0.931     .7342 * 0.061  
FIN_G     -.2643 0.706     1.2609** 0.029     -.3867  0.290  

FIN_UNI     -1.3485 0.118     1.0325 0.155     .0758  0.826  
R&D_F     1.6883** 0.020     -.6073 0.322     1.9238 *** 0.000  
R&D_UNI     -.0277 0.970     -1.3741** 0.033     1.0824***  0.002  
R&D_U     1.6462* 0.067     1.0964* 0.076     .2171  0.629  

POL_G     1.3107** 0.056     -.4968 0.429     -.6393 * 0.069  
POL_U     -.4546 0.497     1.8108*** 0.000     -.7553**  0.019  
POL_F     -.2807 0.678     .8325 0.118     .7150*  0.062  
HUM_F     1.7718*** 0.009     -1.2233** 0.047     .7477 ** 0.019  

HUM_U     .3512 0.581     1.0205** 0.031     -.1662  0.598  
HUM_UNI     1.4214** 0.045     -.6173 0.309     .0992  0.741  
Control var.                     

  
AGE -.0363 0.575 -.0138 0.807 .1219** 0.004 .1364*** 0.004 -.0329  0.228  -.0183    0.502  

SIZE -.5010 0.131 -.8892** 0.040 .9695*** 0.001 .9910*** 0.004 .2902  0.180  .3086  0.146  
HHI -.0002 0.404 --.0005* 0.080 .0003 0.111 .0003* 0.070 -.0002* 0.093  -.0002*  0.067  
R&D -.1693 0.371 .3505 0.338 -.6092** 0.022 -.6587** 0.028 .9114*** 0.000  .7468 *** 0.000  
Industry.HN. 0.8235 0.391 1.8189** 0.034 -.9492 0.199 -1.4933*** 0.000 .9517* 0.085  1.2068**  0.030  

Pseudo-R2 0.4268 0.5604 0.2574 0.3754 0.2095 0.2688 

Correctly 
classified 85.19% 89.95% 75.13% 80.95% n/a n/a 

(*0.1 significance; **0.05 significance; *** 0.01 significance) 
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Table 19. Estimation results for Hardware/Network firms used in this study 

  New product Innovation Improved product Patent 

  Model 1 Model 2 Model 1 Model 2 Model 1 Model 2 

  Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value 

Network var.                         

FIN_VAL -.1577 0.741     .9019* 0.053     -.0132  0.963      

R&D_VAL .8512** 0.034     -.6869* 0.074     1.1727***  0.000      

POL_VAL .7466* 0.053     .8174** 0.026     -.4399 * 0.058      

HUM_VAL .2969 0.435     .03830 0.916     -.0190  0.929      

FIN_F     .4652 0.791     1.2061 0.275     .7490  0.208  

FIN_G     -1.9586 0.150     2.1020* 0.056     -.2087  0.718  

FIN_UNI     -1.5443 0.282     .5991 0.630     -.2733  0.618  

R&D_F     5.6401*** 0.008     -2.1327* 0.075     1.2086 ** 0.029  

R&D_UNI     .71429 0.549     -1.1461 0.257     1.0805**  0.012  

R&D_U     1.8863 0.204     .3273 0.732     .4782  0.471  

POL_G     3.0207** 0.023     -.6068 0.550     -1.1403*** 0.004  

POL_U     .7319 0.405     1.2813* 0.079     -1.3115*** 0.001  

POL_F     -2.1509* 0.094     1.6091 0.116     1.1756 ** 0.018  

HUM_F     3.0887*** 0.006     -.7428 0.411     .3669  0.387  

HUM_U     -1.1195 0.318     .8720 0.216     -.0867  0.822  

HUM_UNI     -.07880 0.943     -.3077 0.793     .2148  0.638  

Control var.                         

AGE -.07824 0.237 -.0747 0.474 .1536** 0.013 .9231 0.145 -.0318  0.419  -.0261  0.543  

SIZE -.01748 0.972 .4861 0.570 .9858* 0.072 1.0028** 0.003 .2902  0.288  -.2995  0.356  

HHI -.00008 0.885 .00001 0.983 .00007 0.887 .00003 0.958 -.0008 ** 0.011  -.0012 *** 0.000  

R&D -.0361 0.931 -.4520 0.465 -.8557** 0.040 -.8362* 0.060 1.008 *** 0.001  1.1283***  0.000  

Pseudo-R2 0.3471 0.5361 0.2671 0.3619 0.1867 0.2646 

Correctly 
classified 79.52% 83.13% 77.11% 79.52% n/a n/a 

(*0.1 significance; **0.05 significance; *** 0.01 significance) 
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Table 20. Estimation results for Software/Content firms used in this study 

 
New product Innovation Improved product Patent 

 
Model 1 Model 2 Model 1 Model 2 Model 1 Model 2 

  Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value Estimate p-value 

Network var.                         

FIN_VAL 1.1389** 0.028     .05415 0.881     .2364  0.267      

R&D_VAL 1.1558** 0.049     -.0187 0.960     1.0640*** 0.000      

POL_VAL .0897 0.859     .8184** 0.025     .5642*  0.066      

HUM_VAL .9970** 0.015     -.2945 0.376     .0068  0.972      

FIN_F     5.1271** 0.022     -.8412 0.334     .2514  0.657  

FIN_G     -.7444 0.626     1.0074 0.248     -.0014  0.998  

FIN_UNI     -.4905 0.828     .7328 0.520     .4488  0.267  

R&D_F     2.4316 0.114     -.0462 0.953     2.0263***  0.007  

R&D_UNI     .6375 0.730     -.7594 0.453     .9203*  0.075  

R&D_U     5.1140** 0.042     2.2972 0.034     -.1403  0.848  

POL_G     .3317 0.814     -1.0621 0.324     -.3497  0.626  

POL_U     -. 1.984 0.339     2.0551*** 0.006     .8049  0.158  

POL_F     .5562 0.656     .3942 0.586     1.4958*  0.060  

HUM_F     1.4011 0.354     -2.158* 0.060     .9039**  0.037  

HUM_U     3.5043** 0.044     1.2782* 0.070     -.1855  0.706  

HUM_UNI     3.5256* 0.075     -.5514 0.569     .1093  0.793  

Control var.                         

AGE -.0024 0.975 -.2360 0.247 .1289** 0.044 .1617** 0.032 -.0320  0.382  -.0143  0.688  

SIZE -1.229** 0.027 -1.8668 0.116 .9903** 0.011 .8585* 0.098 .0378  0.896  .4744  0.110  

HHI -.0005 0.168 -.0012** 0.039 .0003* 0.096 .0003 0.181 .00003  0.847 .0001  0.328  

R&D .5456 0.275 1.3707 0.112 -.4407 0.246 -.4975 0.287 .8519***  0.000  .8433** 0.017 

Pseudo-R2 0.5709 0.7561 0.2584 0.4336 0.3265 0.4222 

Correctly 
classified 76.42% 94.34% 76.42% 83.96% n/a n/a 

(*0.1 significance; **0.05 significance; *** 0.01 significance) 
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4.4.1 Entire Smart Media Industry 

 

4.4.1.1 New Product Innovation 

 

When innovation of a new product is set as a dependent variable (see, Table 

18), Networks with R&D value (R&D_VAL), Policy Environment value 

(POL_VAL), and Human Resources value (HUM_VAL) appear to exert a 

positive effect on New Product Innovation. If Firm forms a greater number 

of networks with outside R&D, Policy environment, and Human Resources 

values, then, in accordance with Hypotheses 2, 3, and 4, there will be a 

higher probability of New Product Innovation. In contrast, the relationship 

between Financial Support (FIN_VAL) in network variables and all control 

variables (i.e., firm age (AGE), market structure (HHI), and firm size 

(SIZE)), does not appear to be statistically significant. (Thus, Hypotheses 1, 

and 6, 7, 8, 9 are rejected.)  

If we examine the effect of each element on New Product 

Innovation by classification of each networks into three types (Model 2), we 

find that the Network With Firm’s Financial Support (FIN_F), R&D value 

(R&D_F), Human Resources value (HUM_F), Government’s Policy 

Environment value (POL_G), User’s R&D value (R&D_U), and 

University’s Human resources value (HUM_UNI) appeared to exert positive 

effects on New Product Innovation. However, Firm’s SIZE and HHI 

appeared to exert a negative effect on New Product Innovation. The other 

networks and control variables did not appear to exert any effects on 

relationships. (Thus, Hypotheses 1-2, 1-3, 2-2, 3-2, 3-3, and 4-2 were 
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rejected. Hypotheses 1-1, 2-1, 2-3, 3-1, and 4-1, 4-3 were supported.) 

 

4.4.1.2 Improved Product 

 

We provide our results for Improved Product in Table 18. In Model 1, the 

results were similar to those for New Product Innovation because Networks 

with Policy Environment value (POL_VAL) appeared to exert a positive 

effect on Improved Product Innovation (Hypotheses 2). The other network 

with value groups (FIN_VAL, R&D_VAL, HUM_VAL) demonstrated no 

significant relationship with Improved Product Innovation. Firm age (AGE) 

and Firm sales (SIZE) in control variables appeared to exert a positive effect 

on Improved Product Innovation. However, we found that the R&D Ratio 

(R&D) appeared to exert a negative effect on Improved Product Innovation. 

(Thus, Hypotheses 5, 6 were supported. Hypotheses 4, 7 were rejected.) 

However, HHI did not appear to have a statistically significant relation. 

(Thus, Hypothesis 7 was rejected.)  

When we focused on the network (Model 2), we found different 

results than those found for New Product Innovation. While Network With 

Government’s Financial Support value (FIN_G), User’s Policy Environment 

value (POL_U), R&D value (R&D_U), and Human Resources value 

(HUM_U) appeared to exert a positive effect on Improved Product 

Innovation, Network With Firm’s Human Resource value (HUM_F) and 

University’s R&D value (R&D_UNI) appeared to exert a negative effect on 

Improved Product Innovation. We also found that the other networks did not 
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appear to have a significant relation. (Thus, Hypotheses 1-2, 2-2, 2-3, 3-2, 4-

1, and 4-2 were supported. Hypotheses 1-1, 1-3, 2-1, 3-1, 3-3, and 4-3 were 

rejected.) In the control variables, although firm size (SIZE), firm age (AGE), 

and market concentration (HHI) appeared to have exerted a positive effect 

on open technological innovation, R&D ratio (R&D) appeared to exert a 

negative effect on open technological innovation (Thus, Hypotheses 5, 6, 7 

were supported. Hypotheses 8 were rejected.) 

 

4.4.1.3 Patent 

 

In Table 18, we show the results of Intangible Innovation: Patent. In 

comparison with New Product Innovation or Improved Product Innovation, 

we found a similarity with the results for Network With R&D value 

(R&D_VAL). Each shows a positive effect on Patent. Thus, if Firm forms 

greater cooperative relationships with R&D value, then Firm will have a 

greater chance of Patent registration. (Thus, Hypothesis 2 is supported.) In 

contrast, we found that Network with Other value groups (POL_VAL, 

FIN_VAL, and HUM_VAL) appeared to have no statistical significance. 

(Thus, Hypotheses 1, 3, 4 were rejected.) Among control variables, although 

HHI appeared to exert a negative effect on open technological innovation, 

we found that R&D Ratio (R&D) appeared to exert a positive effect on 

Intangible Innovation. (Thus, Hypothesis 2 is supported. Hypotheses 1, 4 are 

rejected.) 

When we focused on network (Model 2), we found that Network 

With University’s R&D value (R&D_UNI) and Firm’s R&D (R&D_F), 
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Financial support (FIN_F), Policy Environment (POL_F), and Human 

Resources value (HUM_F) appeared to exert a positive effect on Patent. In 

contrast, we found that Network with Government’s Supporting Policy value 

(POL_G) and User’s Shaping Market Demand (POL_U) appeared to have a 

statistically significant negative relation with Intangible Innovation. We also 

found that, among control variables, only HHI appeared to exert a negative 

effect on Patent. 

 

4.4.2 Hardware and Network Industry 

 

4.4.2.1 New Product Innovation 

 

When we set New Product Innovation as a dependent variable (see, Table 

19), we found that Networks with R&D value (R&D_VAL) and Policy 

Environment value (POL_VAL) appeared to exert a positive effect on New 

Product Innovation. In accordance with Hypotheses 2 and 3, we found that, 

if Firm forms networks with outside R&D and Policy Environment values, 

then Firm will have a higher the probability of New Product Innovation. In 

contrast, we found that Financial Support (FIN_VAL) and Human Resources 

(HUM_VAL) in network variables and all of the control variables (i.e., firm 

age (AGE), market structure (HHI), and firm size (SIZE)) did not appear to 

have a statistically significant relation. (Thus, Hypotheses 1, 4, and 6, 7, 8, 9 

were rejected.)  

When we examined the effect of each element on New Product 
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Innovation by classification of each network into three types (Model 2), we 

found that Network With Firm’s R&D value (R&D_F), Government’s Policy 

Environment value (POL_G), and Firm’s Human Resources value (HUM_F) 

appeared to exert a positive effect on New Product Innovation. However, we 

found that Firm’s Policy Environment value (POL_F) appeared to exert a 

negative effect on New Product Innovation. We also found that the other 

networks and control variables did not appear to have any relationship. 

(Thus, Hypotheses 1-1, 1-2, 1-3, 2-2, 2-3, 3-2, and 4-2, 4-3 were rejected. 

Hypotheses 2-1, 3-1, and 4-1 were supported.) 

 

4.4.2.2 Improved Product 

 

We provide our results for improved product in Table 19. In Model 1, results 

were similar to those for New Product Innovation. We found that Networks 

with Financial Support value (FIN_VAL), and Policy Environment value 

(POL_VAL) appeared to exert a positive effect on Improved Product 

Innovation (Hypotheses 1 and 3). However, Network with R&D value 

(R&D_VAL) appeared to exert a negative effect. Although we found that 

Network With Firm Age (AGE), and Market Structure (HHI) in control 

variables also appeared to exert a positive effect on Improved Product 

Innovation, we found that R&D Ratio (R&D) appeared to exert a negative 

effect on Improved Product Innovation. (Thus, Hypotheses 5, 6 were 

supported. Hypotheses 4, 7 were rejected.) We found that the other variables 

(i.e., FIN_VAL and HHI) did not appear to have a statistically significant 
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relationship. (Thus, Hypotheses 1 and 7 were rejected.)  

When we focused on Network (Model 2), we found totally different 

results from the results found for new Product Innovation. Although 

Network with Government’s Financial Support value (FIN_G) and User’s 

Policy Environment value (POL_U) appeared to have a positive effect on 

Improved Product Innovation, we found that Network With Firm’s R&D 

value (R&D_F) appeared to have a negative effect on Improved Product 

Innovation. We also found that the other networks did not appear to have a 

significant relationship. (Thus, Hypotheses 1-2, 3-2 were supported. 

Hypotheses 1-1, 1-3, 2-2, 2-3, 3-1, 3-3, and 4-1, 4-2, 4-3, 4-4 were rejected.) 

In the control variables, although we found the firm size (SIZE) appeared to 

have a positive effect on Open Technological Innovation, we found that 

R&D ratio (R&D) appeared to have a negative effect on Open Technological 

Innovation. We also found that other variables (i.e., AGE, HHI) did not 

appear to have statistically significant relationships. (Thus, Hypothesis 6 was 

supported. Hypotheses 5, 7 were rejected.) 

 

4.4.2.3 Patent 

 

In Table 19, we show the results of Intangible Innovation: Patent. In 

comparison with New Product Innovations or Improved Product Innovations, 

we found a similarity because Network With R&D value (R&D_VAL) 

appeared to exert a positive effect on Patent. Thus, if Firm forms a greater 

number of cooperative relationships with R&D value, then Firm will possess 
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a greater possibility of Patent registration. (Thus, Hypothesis 2 is supported.) 

In contrast, we found that Network with Policy Environment value 

(POL_VAL) appeared to have a statistically significant negative relation 

with Intangible Innovation. With respect to the remaining network variables, 

we found they did not appear to have any statistical significance. (Thus, 

Hypotheses 1, 4 were rejected.) Among control variables, although HHI 

appeared to exert a negative effect on Open Technological Innovation, we 

found that R&D Ratio (R&D) appeared to exert a positive effect on 

Intangible Innovation. (Thus, Hypothesis 2 is supported. Hypotheses 1, 4 are 

rejected.) 

When we focused on Network (Model 2), Network with 

University’s R&D value (R&D_UNI), Firm’s R&D value (R&D_F), and 

Policy Environment (POL_F) appeared to exert a positive effect on Patent. 

In contrast, Network with Government’s Supporting Policy value (POL_G) 

and User’s Shaping Market Demand (POL_U) appeared to have a 

statistically significant negative relation with Intangible Innovation. Among 

control variables, only HHI appeared to exert a negative effect on Patent. 

 

4.4.3 Software and Content Industry 

 

4.4.3.1 New Product Innovation 

 

When we set New Product Innovation as a dependent variable (see, Table 

20), we found that Networks with Financial Support value (FIN_VAL), 

R&D value (R&D_VAL), and Human Resources value (HUM_VAL) 
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appeared to exert a positive effect on New Product Innovation. Thus, in 

accordance with Hypotheses 1, 2, and 4, if Firm forms a greater number of 

networks with outside Financial Support, R&D, and Human Resources 

values, then Firm will possess a higher probability of New Product 

Innovation. In contrast, we found that Policy Environment (POL_VAL) in 

network variables and all of the control variables: firm age (AGE), R&D 

ratio (R&D ratio), and Market structure (HHI) did not appear to have 

statistically significant relationships. We also found that firm size (SIZE) 

appeared to have a negative relationship with New Product Innovation. 

We examined the effect of each element on New Product 

Innovation by classification of each network into three types (Model 2). We 

found that Network with Firm’s Financial Support value (FIN_F), User’s 

R&D value (R&D_U), and User’s and Firm’s Human Resources values 

(HUM_U and HUM_F) appeared to exert a positive effect on New Product 

Innovation. We found that market structure (HHI) appeared to exert a 

negative effect on New Product Innovation. We also found that the other 

network and control variables did not appear to have any relationship. (Thus, 

Hypotheses 1-1, 1-2, 1-3, 2-2, 2-3, 3-2, and 4-2, 4-3 were rejected. 

Hypotheses 2-1, 3-1, and 4-1 were supported.) 

 

4.4.3.2 Improved Product 

 

We show the results for Improved Product Innovation in Table 20. In Model 

1, Networks with Policy Environment value (POL_VAL) appeared to exert a 
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positive effect on Improved Product Innovation (Hypotheses 3). However, 

we found that Network with Other value (FIN_VAL, R&D_VAL, and 

HUM_VAL) did not appear to have a significant relationship. Further, 

although we found that firm age (AGE), firm size (SIZE), and market 

structure (HHI) in the control variables also appeared to have a positive 

effect on Improved Product Innovation, we found that R&D Ratio (R&D) 

appeared to have no effect on Improved Product Innovation. (Thus, 

Hypotheses 1, 5, 6 were supported. Hypotheses 4, 7 were rejected.) 

When we focused on Network (Model 2), we found totally different 

results from the results found for New Product Innovation. Although 

Network With User’s Policy Environment value (POL_U), and Human 

Resources value (HUM_U) appeared to exert a positive effect on Improved 

Product Innovation, we found that Network With Firm’s Human Resources 

value (R&D_F) appeared to exert a negative effect on Improved Product 

Innovation. We found that the other networks did not appear to have a 

significant relationship. (Thus, Hypotheses 3-2, 4-2 were supported. 

Hypotheses 1-1, 1-2, 1-3, 2-1, 2-2, 2-3, 3-1, 3-3, and 4-1, 4-3 were rejected.) 

With respect to the control variables, although we found that firm size 

(SIZE) and firm age (AGE) appeared to have a positive effect on Improved 

Product Innovation, we found that other variables (i.e., R&D, HHI) did not 

appear to have a statistically significant relationship. (Thus, Hypotheses 5, 6 

were supported. Hypotheses 7, 8 were rejected.) 
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4.4.3.3 Patent 

 

In Table 20, we show the results for Intangible Innovation: Patent. In 

comparison with New Products Innovation or Improved Product Innovation, 

we found a similarity because Network with R&D value (R&D_VAL) and 

Policy Environment (POL_VAL) appeared to exert a positive effect on 

Patent. Thus, if Firm forms a greater number of cooperative relationships 

with R&D and Policy Environment values, then Firm will possess a greater 

possibility of Patent registration. (Thus, Hypotheses 2, 3 are supported). In 

contrast, we found that the remaining network variables (FIN_VAL and 

HUM_VAL) did not appear to have any statistical significance. (Thus, 

Hypotheses 1, 4 were rejected.) Among the control variables, although R&D 

Ratio (R&D) appeared to have a positive effect on Intangible Innovation, we 

found that AGE, SIZE, and HHI appeared to have no effect on Patent. (Thus, 

Hypothesis 8 is supported. Hypotheses 5, 6, 7 are rejected.) 

When we focused on Network (Model 2), we found that Network 

with University’s R&D value (R&D_UNI), Firm’s R&D, Human Resources 

value (R&D_F, HUM_F), and Government’s Policy Environment (POL_G) 

appeared to exert a positive effect on Patent. In contrast, we found that 

Network With Other Values did not appear to have any statistically 

significant relationship with Intangible Innovation. Among the control 

variables, only R&D ratio appeared to exert a positive effect on Patent. 
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4.5 Discussions and Concluding Remarks 
 

In this Chapter, we will discuss the methods by which the effect of each 

value network on innovation was proven by industry. We believe the results 

of this study can provide a useful framework for the determination of 

network partners by the derivation of important value combinations 

categorized by innovation or categorized by industry (with a focus on the 

value). We believe our study can provide a framework for the determination 

of the appropriate network values for a specific innovation. In addition, this 

framework can be used to derive network strategy to decide if collaboration 

is possible with relevant value groups by networking with other actors rather 

than by networking with a single actor in a network with a certain value 

group. The framework shows that the existence of a number of important 

value combinations for each innovation and industry. For innovation, we can 

manage values that can be combined with other values to derive a strategy. 

We believe this innovation system accurately reflects the characteristics of 

the SM industry. We also believe it is an essential innovation system that can 

be used to inspire continuous innovation in and promotion of the SM 

industry. 

The results of our study provide validation that the amount and 

variety of technology cooperation a firm engages in appears to have a 

statistically meaningful impact on a firm’s technological innovation 

performance. Our results confirm that firms must construct value networks 

with a number of external values/value groups. Firms must be actively 
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involved in technology cooperation activities to increase technological 

innovation performance. In addition, we found that R&D appeared to exert 

an important influence on technological innovation activity. The factors that 

influence technological innovation are the elements of Open Innovation. 

This provides evidence of open innovativeness of the SM industry. We also 

found that, among different types of networks, Network with User appeared 

to play an important role in Firm’s technological innovation activity. This 

result shows the importance of continuous feedback and communal 

innovative activity with a diverse user-base for SM firms. This result 

validates the importance of user innovation in the SM industry.  

The results of our research suggest the need for development and 

execution of policy that will nurture and strengthen Korea’s SM industry. 

First, Korean SM firms must engage in technology cooperation with a variety 

of external sources to accelerate technological innovation. Technology 

cooperation with external institutions can reduce uncertainties and decrease 

the scale of resource investment that can result from technological 

development. It can lead to an increase in new technical knowledge by the 

sharing of knowledge by both parties. Many SM firms find it difficult to 

pursue successful technology collaboration with external parties because their 

technology capability is insufficient. Therefore, the area of Network must 

increase so that different parties can achieve technology development by 

mutual networking. Firms should be encouraged to participate in local and 

international formation of various types of network. Academic, industrial, and 

research organizations should provide active support for the creation of 
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cooperative communities where users can gain inspiration and vitality. In 

addition, the government should provide intermittent support for all SM firms, 

as well as substantial counseling and financial support for a few selected firms 

to encourage technological innovation. As we found in the results of our study, 

there is a need to provide support to smaller firms so they may grow larger 

than medium-sized firms. Finally, there is a great need for communication and 

cooperation with universities and other educational institutions to support the 

education and nurturance of competent, talented individuals who will 

eventually influence innovation in the SM industry. 

We believe our research has the following limitations. These 

limitations should be addressed in future studies on this subject. First, we did 

not differentiate between the quantity and quality of technological innovation 

with respect to the technological innovation variable. For example, we 

considered a firm that released a group of products with supplemental value, 

and a firm that only released a single product individually to be innovative. In 

addition, we believe the concept of New, a central factor in innovation activity, 

can be highly subjective depending on the firm that participated in the firm 

survey. Due to the limitations of sample size and independent variables, we 

were unable to conduct a more detailed analysis. Thus, we could not control 

or analyze a number of firm phenomena such as managers’ desire for 

technological innovation, competitive strategy, or the stages of growth that 

may exert an impact on an SM firm’s technological innovation. Future 

research on this subject will have to control the variables that can cause 

technological innovation. Future research will also have to control systemic 
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conception and quantification of technological innovation in SM firms. 
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Chapter 5 

Summary and Discussions 
 

 

5.1 Summary 
 

Over the past few years, the ICT industry has made dramatic changes in the 

areas of leveling of service structure, shift of value distribution in the 

industry, and creation of a variety of platforms to satisfy user’s needs. The 

SM industry is a newly emergent industry whose development was based on 

these changes. The SM industry has different characteristics than the existing 

ICT industry. It has increased innovative activities of users, enhanced open 

innovativeness, and segmentation of innovation value. In the existing ICT 

industry, consumers take a passive role in product use. However, in the SM 

industry, thee new role of consumers has been expanded to include innovator, 

an individual who can create innovation from his or her previous passive 

role. In addition, the boundary of the previous ICT industry has broken away 

from the vertical structure that consisted of hardware, software, content, and 

network. The SM industry has begun to generate varied and segmented 

innovative value by participation in mutual integration and Open Innovation. 

Competitive new business models, products, and services are being released 
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to meet the needs of a rapidly changing business environment and consumer 

preferences. Diverse innovation can now occur by sharing, coalition, and 

integration with innovation values with many other entities. 

In this study, we introduced and evaluated an innovation system 

that reflects the characteristics of the SM industry. First, we introduced three 

characteristics of the existing SM industry (i.e., increase in open 

innovativeness, increase in user innovation, and segmentation of innovation 

value). We also suggested a value-based innovation system. Second, we 

conducted an AHP analysis of 96 experts in the SM industry to evaluate the 

relative importance of the values/value groups of the value-based innovation 

system. Third, we empirically verified the effect of Network with 

value/value group of the value-based innovation system on innovation by the 

analysis of the results of surveys conducted with 189 firms in the SM 

industry. 

We will now summarize the results of Chapter 3. The 

Software/Content industry appeared to have the greatest preference for 

Collaborative Activities in Level 2, followed by R&D, Supporting Policy, 

Human Resources, and Financial Support, respectively. With respect to the 

Hardware/Network industry, R&D appeared to have the greatest weight, 

followed by Collaboration Activities, Supporting Policy, Human Resources, 
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and Financial Support, respectively. These trends in preference between 

values became even more prominent when we evaluated the results in Level 

3. The Software/Content industry appeared to place great importance on 

Firm Collaboration Activities, Expert User, and User R&D Participation, in 

respective order. The Hardware/Network industry appeared to place great 

importance on Governmental Supporting Policy (0.111), Firm Collaboration 

Activities (0.079), and Firm R&D. 

Our study appeared to be remarkable in the following ways: First, 

we provided a middle level by application of the AHP method rather than a 

simple sequence of decision elements. Thus, we provided a structural 

analysis of the question of innovation value evaluation for the SM industry. 

In our study, we attempted to break away from the conventional viewpoint 

that considers innovation to be an actor in various systemic approaches. We 

achieved this by division of the elements that affect innovation in the SM 

industry into value and value groups that consisted of five categories: 

Financial Support, R&D, Collaboration Activity, Policy Environment, and 

Human Resources. We then analyzed these elements by application of AHP 

methodology. AHP is a methodology that provides a comprehensive method 

for the decision-making process where choice of the best alternative among 

multiple alternatives is required even if there is incomplete information, 
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limited resources, and opposed evaluation standards of different parties and 

aspects. This satisfied the objective of this study. In addition, although other 

existing studies that applied AHP focused on innovation policies and 

technologies within each individual industry, our current study deduced the 

relative innovation importance of values in a general angle by derivation of 

sub-values from each value group. 

Second, by examination of the differences in perception of 

innovation values between the Software/Content and Hardware/Network 

industries, our study revealed how and to what extent each industry, with its 

own characteristics, perceived different innovation values. This provided 

areas of consideration that individual industries can improve upon to 

stimulate the generation of innovation. We believe there is a need for 

development of a policy plan that will consider the needs of the 

Software/Content industry, with its focus on collaboration between firms and 

between firm and user, and the Hardware/Network industry, with its focus on 

collaboration between Firm, R&D, and Support Policies of Government. In 

addition, responses to innovation policies can often be unpredictable. These 

responses can influence other parties. Thus, there is a great need for the 

acceptance of the opinions of various industry parties involved in vitalization 

of innovation. By assessment of the Software/Content and 
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Hardware/Network industries’ preferences and decision-making standards 

for innovation policies, we derived an implication that can be used to 

evaluate the acceptance and validity of an innovation policy. 

In Chapter 4, we summarize the results of our analysis of factors 

that affect open technological innovation in Korean SM firms. First, the 

external network had a proportionate effect on technological innovation 

activity regardless of the type of industry (i.e., Software/Content and 

Hardware/Network) and innovation (i.e., Tangible/Intangible). This result 

parallels the results of studies by Lausen and Salter (2006) and Kim (2007). 

It also proves that firms that engage in external cooperative relationships will 

have a higher chance of technological innovation activity, regardless of 

whether they produce a tangible product such as product innovation or an 

intangible product such as Patent. This result shows that the presence of 

external cooperative relationships is a major factor in the success of a 

technological innovation strategy in an SM firm.  

Second, when we derived the causes of technological innovation 

achievements by division of Network into four different types, we found a 

number of differences between different types of networks. Network with 

User, in particular, appeared to exert a positive effect on technological 

innovation activity in all cases. This result was supported by the results of von 

Hippel’s study (2004). This result shows the important role of User’s 

involvement in Firm’s innovation activity in the SM industry. In addition, we 

found that Firm’s value exerted a positive effect on technological innovation 
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activity in all cases with the exception of Intangible achievement in the 

Software/Content industry (i.e., Number of Patents). The results also validated 

that User involvement is an important factor in Firm’s innovative activity in 

addition to User Network. In the case of User, the results showed that it 

appeared to exert a positive effect on Intangible Innovation performance 

(PATENT) in the SM industry. At the same time, Government’s value 

appeared to exert a different effect depending on the type of the industry. It 

appeared to exert a positive effect on New Product Innovation in the 

Software/Content industry and on Intangible Innovation performance 

(PATENT) in the Hardware/Network industry.  

Third, we found that the relationship between the size of a firm and 

its technological innovation activity appeared to be independent of the type 

of industry. It only appeared to yield different results depending on the type 

of the innovation. We found that SIZE appeared to be proportionate to 

product innovation. This indicates that larger firms may be more likely to 

produce product innovation in comparison with smaller firms. This result 

supports the results of a study by Bok and Lee (2008) that analyzed 

production firms. 

Fourth, although market structure is closely linked with product 

improvement, we found that New Product Innovation and Patent did not 

appear to have any relationship. This shows that the higher the market 

concentration, the higher probability that a firm will focus on product 

improvement rather than the release of new products or the introduction of 

new Patents. We found that this result appeared to have a statistically 
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meaningful impact in industry comparisons. However, when we considered 

the entire SM industry, it appeared to have no impact. 

Fifth, we found that Firm’s Age was the only variable that appeared 

to have any relationship with technological innovation activity regardless of 

the type of innovation or type of industry. Therefore, based on the results of 

our current study, we find it difficult to validate Klepper’s (1996) argument 

that younger firms have a greater likelihood of participation in technological 

innovation activity. 

 

 

5.2 Implications and Directions of Future Research 
 

We discovered the following implications of this study. First, we introduced 

a new innovation system that considered the characteristics of the current 

SM industry. We reviewed existing theories on innovation and we introduced 

an examination of their limitations. These theories do not explain the 

characteristics of the SM industry.  

The greatest limitation of innovation system theory is that it regards 

actors (e.g., Firm, Government, and University) as the subjects of the 

innovation system. It also assumes that firms are the major actors in the 

creation of innovation. An important limitation of the Open Innovation 

theory is that it regards actors as the subjects of innovation in a manner 

similar to innovation system theory. Based on these theories, studies were 

conducted on an actor’s connections to different types of cooperating 
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partners (e.g., Firm, University, Government, User), levels (e.g., upper, same, 

lower), types of network (e.g., technology cooperation, M&A, joint R&D), 

quality (e.g., period, type of contract, intensity, weak-tie/strong tie), and 

diversity. In other words, these studies were conducted with a focus on the 

involvement of who, where, and what kinds of networks. 

We found that no research has evaluated innovation values as the 

basic units of innovation for actors and that networks that connect them. In 

the SM industry, many innovation values have been rapidly created by 

technological developments in the open boundary between industries and 

businesses. Based on available technology and information, firms and 

various actors can create innovation by the use of new business models that 

combine those values. We believe we are now living in an era where value is 

the subject of innovation rather than actors. Thus, in our paper, we 

introduced a value-based innovation system, rather than an actor-based 

innovation system, to reflect the characteristics of the SM industry. Second, 

value groups, the components of value-based innovation system, and the 

relative importance of values, were introduced by industry (i.e., 

Software/Content, Hardware/Network). Thus, important values and 

combinations of value groups were introduced to create innovation for each 

industry. 

Finally, we empirically examined the effect of value groups and the 

network of values that are components of value-based innovation systems on 

the performance of innovation based on the results of a survey of 189 

Korean firms in the SM industry. We performed our evaluation based on the 
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division of innovation into Tangible Innovation (e.g., New Product 

Innovation and Product Improvement) and Intangible Innovation (e.g., 

Patent) by industry (i.e., Software/Content, Hardware/Network). Thus, we 

were able to introduce and compare the combinations of values that may be 

best suited to each innovation and industry. 

We believe this value-based innovation system has the following 

advantages. First, it is a more accurate innovation system because it can 

induce combinations of values that can directly affect the creation of 

innovation. This is possible because actual innovation occurs with a value 

and with collaboration of values rather than with an actor unit. Therefore, 

combinations of segmented values that create innovation can be 

comparatively analyzed. As we show in this paper, we can induce and 

compare combinations that may be best suited by innovation type (e.g., 

Tangible or Intangible) and by combinations that may be best suited to each 

industry (i.e., Software/Content, Hardware/Network). This process can 

enable management of the value network for innovation by each subject. 

These advantages exert an important effect on the establishment of 

innovation strategy for each subject. Each subject can plan its own strategy 

in a manner different from existing actor-based innovation systems based on 

the subject’s value group.  

In earlier actor-based innovation systems, a subject could pick the 

type of innovation he or she hoped to create and find the partner who 

possessed the value needed for the innovation. However, in our value-based 

innovation system, a subject can create a network among partners who 
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possess values based on an optimum combination of values induced for each 

industry by the type of innovation. In other words, a subject can find the 

required value and value group first rather than having to search for the 

partner needed for innovation. The subject can then find other varied and 

detailed partners. Therefore, the value-based innovation system we 

introduced in this paper is more than an innovation system that reflects the 

characteristics of the SM industry. It is an essential system for the 

development of continuous innovation in and promotion of the SM industry. 

We can summarize the policy implications of this study as follows. 

With regard to establishment and implementation of policy to stimulate 

growth of the SM industry in Korea and the enforcement of technological 

innovation, measures must be taken by Korean SM firms to promote 

technical innovation with a variety of external values by technological 

cooperation. Technological cooperation with external organizations can 

reduce the amount of uncertainty in technology development. It can also 

promote the acquisition of new technological knowledge by the sharing of 

mutual knowledge. Because their technical capability is weak, it can be 

difficult for many SM firms to implement successful technical cooperation 

with external values. Therefore, the network field can be revitalized to 

improve the development of technology by the formation of a mutual 

network. Firms should be encouraged to form networks with academic 

institutions and associations in Korea and abroad. Firms should be 

encouraged to provide active support to industries, universities, and research 

institutes to stimulate the growth of cooperative communities with users. In 
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addition, SM firms may periodically require support on a national level. We 

believe assistance to selected firms in the form of technical assistance and 

substantial consulting and investment on a critical scale is sorely needed. As 

we learned in our study, poor smaller firms need this type of support so they 

can increase their size. Finally, we believe cooperation with universities and 

educational institutes is essential to provide education and support for 

talented personnel who will eventually influence innovation in the SM 

industry.  

We believe this paper and its suggested guidelines for future 

research have the following limitations. In our research, we only applied the 

value-based innovation system and conducted an analysis on SM firms. 

Because universities and government have different characteristics and 

cultures than firms, we believe a different combination of values that affect 

innovation might be introduced based on the practical evaluation of firms by 

object. Hence, future research should analyze universities and government 

under the same framework. 

In addition, other values not covered in this study can affect 

innovation. Therefore, future researchers might consider the organization 

and analysis of a value-based innovation system in a different framework by 

the addition and/or revision of values/value groups not analyzed in this study 

and by the division in more detail or the diversification of the innovation 

values. 

We did not cover some types of innovation such as marketing 

innovation and process innovation, etc. These types of innovation should be 
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analyzed on the basis of value and value groups that induce innovation. We 

believe that it would be beneficial to show the different combinations of 

value/value groups that can induce innovation as deduced from different 

types of innovation. 

In this study, we did not consider the quality of the value network. 

We assumed that the network with all values can exert the same effect on 

innovation. However, we believe a difference in quality exists that can affect 

innovation between actual value networks. Hence, we propose a future study 

to consider the different qualities of each value network. 

In this study, we did not quantify value. We assumed all values had 

the same effect on innovation. However, we realize that the degree of effect 

can be different based on value and value group. In the future, we believe it 

may be necessary to conduct a study that would consider the weight of each 

value and value group. In addition, in this study, we did not consider the 

values that firms currently hold. The selection of value and value groups for 

innovation can differ depending on combinations of current values. We 

believe this would be an excellent topic for future study. We did not consider 

the many other value networks that can be networked with other values. We 

can derive the importance of each value network by consideration of various 

value network options and more meaningful innovative network strategy. In 

this study, we introduced a value-based innovation system that can be used 

for innovation creation based on the concept of Open Innovation. We believe 

a significant study to derive a value-based innovation system in innovation 

commercialization would be useful future research. 
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Finally, we reviewed the effects of the value-based innovation 

system on the industry and on national economic growth. We can evaluate 

the value-based innovation system and the characteristics of the new SM 

industry based on the way they affect the value creation system in the SM 

industry. Then, we can compare and evaluate the industry’s economic growth 

pattern with case studies on the existing value creation system and economic 

growth pattern in the existing digital economy. In doing so, we can: (1) 

explain the evolution process of the Open Innovation Ecosystem, and (2) 

derive the structure of value creation and the economic growth pattern of the 

current information society. 

By our examination of the value-based innovation system derived 

in our research, we can better understand the innovation system of the SM 

industry. With the application of our proposed guidelines for innovation 

network management, we hope innovation subjects in the SM industry can 

make continuous progress with mutual trust, love, and increased cooperation 

in the Open Innovation Ecosystem. We also hope for the development of a 

true smart society that will contribute to consumer welfare and to the 

country’s economic growth by the production of more diverse innovation 

products and services.  
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Appendix 

 
1. Industrial Classification of Smart Media Industry 

Industrial 
Classification 

Industry 
Code 

Industry Detail Industrial 
Classification 

Industry 
Code 

Industry Detail 

Hardware 
Industry 

23129 
Manufacture of 

Laboratory and Other 
Industrial Glassware 

Contents 
Industry 

46461 
Wholesale of Musical 

Records and 
Videotapes 

2611 
Manufacture of 

Electronic Integrated 
Circuits 

59111 
General Motion 

Picture and Video 
Production 

2612 

Manufacture of 
Diodes, Transistors 
and Similar Semi-
conductor Devices 

59112 
Animated Cartoon and 

Video Production 

16211 

Manufacture of 
Veneer Sheets, 
Plywoods  and 

Similar Laminated 
Layer Boards 

59114 
Broadcasting 
Programmes 
Production 

26291 
Manufacture of 

Electronic Valves and 
Tubes 

5913 

Motion Picture, Video, 
Broadcasting 
Programmes 
Distribution 

26294 
Manufacture of Smart 
Cards With Magnetic 

Stripe or chip 
59141 Motion Picture 

Exhibition 

26299 

Manufacture of Other 
Electronic Valves, 

Tubes and Electronic 
Components n.e.c. 

59201 Publishing of Music 
and Other Audio 

2631 Manufacture of 
Computer 

6021 Over-the-Air 
Broadcasting 

26322 
Manufacture of 

Computer Monitor 
60221 

Other Program 
Distribution 

26329 
Manufacture of Other 

Peripheral 
Apparatuses 

60222 Cable Networks 

2641 
Manufacture of Line 
Telecommunication 

Apparatuses 
63991 

Data Base Activities 
and On-line 

Information Provision 
Services 

2642 

Manufacture of 
Broadcasting and 

Wireless 
Telecommunication 

Apparatuses 
Network 
Industry 

6121 Wired 
Telecommunications 

26421 
Manufacture of 
Broadcasting 
Apparatuses 

6122 
Wireless 

Telecommunications 
 

26422 
Manufacture of 
Mobile Phone 61299 

Other 
Telecommunications 

n.e.c. 

26429 

Manufacture of Other 
Wireless 

Telecommunication 
Apparatuses Software 

Industry 

4651 

Wholesale of 
Computers, Computer 
Peripheral Equipment 

and Software 

26511 
Manufacture of 

Television 
58211 

Online and Mobile 
Game Software 

Development and 
Supply 
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26519 
Manufacture of Video 

and Other Audio 
Equipment 

58219 
Other Game Software 

Development and 
Supply 

27212 

Manufacture of 
Electrical Measuring, 
Testing and Analysis 

Instruments 

58221 
System Software 
Development and 

Supply 

27215 

Manufacture of 
Instruments for 

Automatic 
Measurement or 

Control 

58222 
Application Software 

Development and 
Supply 

27219 

Manufacture of 
Measuring, Testing, 
Navigation, Control 
and Other Precision 

Instruments 

62021 

Computer System 
Integration 

Consultancy and 
Establishment 

Services 

27321 
Manufacture of 

Optical Lens and 
Elements 

6209 

Other Information 
Technology and 

Computer Operation 
Related Services 

28202 
Manufacture of 
Accumulators 63112 

Hosting and Related 
Service Activities 

2918 
Manufacture of Office 

Machinery and 
Equipment 

6312 

Portals and Other 
Internet Information 

Media Service 
Activities 

29271 

Manufacture of 
Semiconductor- 
Manufacturing 

Machinery 

   

29299 
Manufacture of Other 

Special Purpose 
Machinery, n.e.c. 

   

4651 

Wholesale of 
Computers, Computer 
Peripheral Equipment 

and Software 

   

46522 
Wholesale of 

Telecommunications 
Equipment and Parts 

   

46594 
Wholesale of 

Electrical Machinery 
and Related Materials 

   

62021 

Computer System 
Integration 

Consultancy and 
Establishment 

Services 

   

6209 

Other Information 
Technology and 

Computer Operation 
Related Services 

   

63112 
Hosting and Related 

Service Activities 
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2. Summary of Questionnaire Presented in Chapter 3 
 

Weight of Korean SM Industry Technological Innovation Model  
 

Part A. Innovation Value 
 
#. The following survey estimates the relative importance of the value/value 

group that becomes the cause of Innovation. 
 

※ <Innovation Creation> Includes the creation of services or products based on 
new knowledge/technology or through the discovery of new uses for existing 
technology; release of a new service or product that is completely different with 
respect to technological specifications, customer orientation, or any other 
functional characteristic; release of a new service or product that has been greatly 
improved from existing services or products with respect to quality or use. 

 

 
Figure 8. Hierarchy for AHP modeling 
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[Figure 19] shows the relational structure between value groups and sub-value 
elements that influence the generation of innovation. The survey consists of six 
questions related to the relative importance of high level value-groups and between 
sub-value elements of each value/value groups in low level. Please examine [Figure 
19] carefully before answering all questions. (Please answer all questions in the 
survey.) 

E1-1. Of the five value groups that cause innovation, which group do you consider the 
most important cause of innovation? Please provide an answer for each of the three 
comparisons. 

Financial Support 

Financial support provided by firm and government to promote 
innovation. For a firm, financial support includes R&D spending, 
human resources education and training, wages, etc. For the 
government, financial support includes R&D and Human Resource 
support for firms, university, government-supported research 
institute, etc. Financial support includes financial support for public 
research. 

R&D 
Research and Development (R&D) activity that leads to innovation. 
This includes a firm’s R&D and marketing activity, public research 
in universities, and user participation in R&D. 

Collaboration 
activity 

Collaboration activity that attempts to unite values possessed by 
each innovation actor. This includes firm collaboration activity, 
university collaboration activity, and governmental collaboration 
support activity. (For example, for governmental collaboration 
support activity there are direct support activities such as financial 
aid to private firm and indirect support activities such as a tax favor. 
For firm collaboration activity, there are approaches such as users’ 
direct participation in R&D activities and feedback activities 
conducted by survey and Internet) 

Policy 
Environment 

Policy environment can become a cause of innovation. This includes 
governmental innovation support policy, firm innovation policy and 
consumer market demand for innovation. 

Human Resources 

Human resources can become a cause of innovation. This includes 
firm researchers and management workforce, professional users who 
are expert in products and services and are involved in R&D (e.g., 
R&G in OSS industry) and professionally trained Human Resources 
in university. 

 

Note: To achieve a consistent result for the AHP survey, please consider the example 
below before answering questions in the survey.  
1) Please order the elements from the most important to least important. 
2) Please consider a pairwise answer. 

 

 

(1) Innovation Creation 
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Financial Support 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 R&D 

Financial Support 
 

R&D 

Financial Support 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Collaboration activity

Financial Support 
 

Collaboration activity

Financial Support 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Policy Environment 

Financial Support 
 

Policy Environment 

Financial Support 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Human Resource 

Financial Support 
 

Human Resource 

R&D 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Collaboration activity

R&D 
 

Collaboration activity

R&D 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Policy Environment 

R&D 
 

Policy Environment 

R&D 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Human Resource 

R&D 
 

Human Resource 

Collaboration activity 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Policy Environment 

Collaboration activity 
 

Policy Environment 

Collaboration activity 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Human Resource 

Collaboration activity 
 

Human Resource 

Collaboration activity 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Human Resource 

Collaboration activity 
 

Human Resource 
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3. Number of Firms Analyzed Based on Smart Media 

Industry Classification in Chapter 4 

Industrial 
Classification 

Industry 
Code Industry Detail 

# of 
Firms 

analyzed 

Hardware 
Industry 

23129 Manufacture of Laboratory and Other Industrial Glassware 1 

2611 Manufacture of Electronic Integrated Circuits 2 

2612 Manufacture of Diodes, Transistors and Similar Semi-conductor 
Devices 

2 

16211 Manufacture of Veneer Sheets, Plywoods  and Similar 
Laminated Layer Boards 

0 

26291 Manufacture of Electronic Valves and Tubes 0 

26294 Manufacture of Smart Cards With Magnetic Stripe or chip 2 

26299 Manufacture of Other Electronic Valves, Tubes and Electronic 
Components n.e.c. 

2 

2631 Manufacture of Computer 3 

26322 Manufacture of Computer Monitor 2 

26329 Manufacture of Other Peripheral Apparatuses 5 

2641 Manufacture of Line Telecommunication Apparatuses 4 

2642 Manufacture of Broadcasting and Wireless Telecommunication 
Apparatuses 

3 

26421 Manufacture of Broadcasting Apparatuses 4 

26422 Manufacture of Mobile Phone 0 

26429 Manufacture of Other Wireless Telecommunication Apparatuses 6 

26511 Manufacture of Television 2 

26519 Manufacture of Video and Other Audio Equipment 3 

27212 Manufacture of Electrical Measuring, Testing and Analysis 
Instruments 

4 

27215 Manufacture of Instruments for Automatic Measurement or 
Control 

2 

27219 Manufacture of Measuring, Testing, Navigation, Control and 
Other Precision Instruments 

0 

27321 Manufacture of Optical Lens and Elements 0 

28202 Manufacture of Accumulators 0 

2918 Manufacture of Office Machinery and Equipment 3 

29271 Manufacture of Semiconductor- Manufacturing Machinery 0 

29299 Manufacture of Other Special Purpose Machinery, n.e.c. 0 

4651 Wholesale of Computers, Computer Peripheral Equipment and 
Software 

3 

46522 Wholesale of Telecommunications Equipment and Parts 3 

46594 Wholesale of Electrical Machinery and Related Materials 2 

62021 Computer system Integration Consultancy and Establishment 
Services 

2 

6209 Other Information Technology and Computer Operation Related 
Services 

0 

63112 Hosting and Related Service Activities 2 
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Network 
Industry 

6121 Wholesale of Musical Records and Videotapes 13 

6122 General Motion Picture and Video Production 0 

61299 Animated Cartoon and Video Production 8 

Contents 
Industry 

46461 Broadcasting Programmes Production 4 

59111 Motion Picture, Video, Broadcasting Programmes Distribution 7 

59112 Motion Picture Exhibition 6 

59114 Publishing of Music and Other Audio 8 

5913 Over-the-Air Broadcasting 6 

59141 Other Program Distribution 0 

59201 Cable Networks 4 

6021 Data Base Activities and On-line Information Provision 
Services 

4 

60221 Wired Telecommunications 6 

60222 Wireless Telecommunications 
 

5 

63991 Other Telecommunications n.e.c. 4 

Software 
Industry 

4651 Wholesale of Computers, Computer Peripheral Equipment and 
Software 

8 

58211 Online and Mobile Game Software Development and Supply 12 

58219 Other Game Software Development and Supply 9 

58221 System Software Development and Supply 6 

58222 Application Software Development and Supply 6 

62021 Computer system Integration Consultancy and Establishment 
Services 

2 

6209 Other Information Technology and Computer Operation Related 
Services 

2 

63112 Hosting and Related Service Activities 1 

6312 Portals and Other Internet Information Media Service Activities 5 
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4. Summary of Questionnaire in Chapter 4 
 

A. The Year founded: 

(      ) 

 

B. Industrial Classification Code (based on KCIC, 9th revised edition): 

(      ) 

 

C. The amount of total sales: 

 

 2009 2010 

amount of total sales (   ) million won (   ) million won 

 

D. Number of Patents enrolled: 

 

 2009 2010 

Number of Patents 

enrolled 

(   ) (   ) 

 

E. Have you released the following products or services during the last two 

years? 

 

 Yes No 

Products or services that 

are new to the market 
(   ) (   ) 

Products or services that 

are greatly improved 

from existing products or 

services 

(   ) (   ) 
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F. With respect to innovation efforts to accomplish the introduction of 

products or services reported in question E, the total R&D expenditure 

spending during the last two years is: 

(   ) million won 

 

G. With respect to innovation efforts to accomplish the introduction of 

products or services reported in question E, which type of external value 

networks has been utilized during the last two years? 

 

Network activity Partner O/X 

Venture capital Firm (   ) 

Government funding 

(funds and equipment) 
Government (   ) 

Research support, 

consultation, financing 
University (   ) 

Joint R&D, education Firm (   ) 

Cooperative research, 

technology transfer, joint 

venture 

University (   ) 

Prototyped, field test by 

user, user’s participation 

in R&D activity 

User (   ) 

Subsidies, tax incentives, 

loans, government 

sponsored research 

consortia 

Government (   ) 

Customer-oriented 

marketing (commercial 

advertisement, customer 

User (   ) 
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survey, customer 

participation events, 

online communication) 

License to purchase/sell,  Firm (   ) 

Recruitment, Joint project 

team 
Firm (   ) 

Recruitment, Joint project 

team 
User (   ) 

Recruitment, cooperative 

education program, 

Internship program 

University (   ) 
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초록 

 

ICT 산업은 서비스 구조의 수평화, 산업에서의 가치 분포 전환, 사용자 니즈 

(needs)를 충족시키기 위한 플랫폼의 다양화가 기반이 되어 지난 몇 년간 극적 

변화를 이루었다. 이러한 변화를 토대로 새롭게 생성된 스마트미디어산업은 기존 

ICT 산업과 다른 특징을 가지고 있는데 사용자 혁신활동 증대, 개방형 혁신성의 

증대 및 혁신 가치의 세분화가 그것이다. 기존 ICT 산업에서 소비자는 제품을 사

용하는 수동적 역할이었다면, 스마트미디어 산업의 소비자의 역할은 기존의 수동

적인 사용자의 역할에서 혁신을 생성할 수 있는 ‘혁신자(innovator)’로 확대되었다. 

또한 하드웨어, 소프트웨어, 콘텐츠, 네트워크 등으로 수직화된 기존의 ICT 산업 

구조는 산업간 경계가 무너지고 서로간의 융합과 개방화를 통해 다양하고 세분화

된 혁신가치를 만들어내기 시작하였고 급변하는 비즈니스 환경과 소비자의 기호

에 맞춰 새로운 비즈니스 모델과 이를 통한 제품과 서비스들이 경쟁적으로 쏟아

져 나오게 되었다. 다양한 주체들이 지닌 혁신 가치들과의 공유와 연계, 통합을 

통해 다양한 혁신이 일어날 수 있게 된 것이다. 

본 논문에서는 이러한 스마트미디어 산업의 특징을 반영한 새로운 혁신

시스템을 도출하고 이를 검증 하였다. 먼저, 기존 혁신이론 연구들을 기반으로 스

마트미디어 산업의 세가지 특징 (산업의 개방형 혁신성 증대, 사용자 혁신활동의 

증대, 혁신 가치의 세분화)을 도출하고 이를 설명하는 새로운 가치중심의 혁신시

스템을 제시하였다. 두 번째 연구에서는 96명의 스마트미디어 산업관련 전문가들
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을 대상으로 한 AHP분석을 통해 각 가치중심 혁신시스템의 가치와 가치 그룹들

의 상대적 중요도를 분석 하였다. 세 번째 연구에서는 앞에서 도출한 가치중심 혁

신시스템의 가치네트워크가 혁신에 미치는 영향을 스마트미디어 산업에 속하는 

189개의 기업들을 대상으로 한 설문자료를 통해 실증하였다.  

위의 연구들을 통한 결과는 다음과 같다. 먼저 첫 번째 연구를 통해서는 

스마트 미디어 산업에서 혁신을 함에 있어서 가치의 네트워크가 중요한 가치이며, 

유저의 가치가 대학보다, 소프트웨어/콘텐츠 산업의 경우 공공부문보다도 더 중요

한 역할을 하고 있음을 확인할 수 있었다. 그리고 두 번째 연구에서는 각 산업별

로, 혁신의 유형 별로 서로 다른 최적의 혁신전략이 존재함을 확인할 수 있었다. 

산업별로 보면, 하드웨어/네트워크 산업의 경우는 정부의 정책이, 소프트웨어/콘텐

츠 산업의 경우 유저의 가치가 혁신 전략에 포함되어 있었다. 또한 혁신 유형별로 

보면, 유형 혁신 성과에는 가치 그룹에서는 R&D와 정책환경이, 무형 혁신 성과에

는 R&D가 가장 중요한 것으로 나왔고, 세부 가치 별로 보면, 신제품 혁신에는 기

업과 정부의 가치가, 제품개선에는 유저의 가치가, 특허에는 기업과 대학의 가치

가 중요한 가치임을 확인할 수 있었다.   

 

주요어: 개  신, 사용자 신, 신 시스템, 가  신 시

스템, 스마트 미디어 산업 
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