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Abstract 

In this study, it is supposed, when utilizing the IT, that the R&D activation of intermediate 

groups can be a role of relational property. The active activation of intermediate groups 

plays a role of communicative mechanism, and it comes to be based upon the parts designing 

from its earlier steps and cooperative trust. It is mainly purposed to enhance such abilities as 

clearing the fund raising from outside, supplying through the related business partners, 

strategic partnership, and resolving the problems through the in-house human resources. 

It is purposed to figure out the factors influencing on the enterprises’ R&D and to 

understand their technical gap between small companies and conglomerates. To do this, it is 

conducted around the network theory which is combined with the resource dependent theory 

as the methodology for technique collaboration, at the same time looking at the importance of 

intermediate R&D organizations and problems from the environment inside and outside. 

 
Keywords: Resources technical competence, Financial resources (Source of internal 

technology), Technical capacity, Development of new technologies performance, (External 

technology sources) Relationship Capital, (External technology sources) Relationship assets 

 

1. Introduction 

The R&D of businesses are conducted around conglomerates, and it is not easy for the 

small companies to afford its development costs and risks. It is mostly caused by the fact that 

small companies, comparing to the conglomerates, more suffer from the mature lack of 

capitals, researchers, facilities, techniques, and administrative environment. To solve this 

problem, it could be more effective to make R&D activations of colleges and laboratories 

connect to those small companies through cooperative institutes operated by the government 

instead of supporting for the R&D owned by the single company. In this case, those small 

companies can utilize the resources including researchers and utilities, as well as accessing to 

the results from colleges and laboratories. In case of the overseas, to support the R&D 

activities of small companies, network business is more being expanded. But our intermediate 

R&D organization is still naive, and even the degree of recognition and participation is low. 

So even we have a lot of cooperation, associations, and groups which belong to the 

intermediate group, but it seems these have not enough ability to play the role of technique 

innovation. So it is necessary aggressively to encourage such activations and formation of 

systematic cooperated network. 
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2. Theoretical Backgrounds 

The assumption in this study is based upon the previous reports that the people having the 

IT knowledge can be recognized as the IT source (Mata et al., 1995, Bharadwaj, 2000, Ross 

et al., 1996), so they can lead to the new innovation ahead of the competitors (Sambamurthy 

and Zmud; 1997), and also the collaborations among enterprises leads to the positive results 

for the marketing. This study is conducted under the theory that the collaborative activations 

among companies based upon the trusted relationships built up for some period are the 

effective collaborative model for them aggressively to exchange their own administrative 

resources. And under the collaboration network, they can influence the flow of information 

and resources, procure and exchange such information and social capital, and build up the 

collaborative relationships, then it could be possible to receive various kinds of resources. 

That is, it supports the consumption that the collaboration through exchanging can reinforce 

the resources. (Prusak and Cohen;2001) 

Table 1. Measurement Concepts (Independent Variable) 

Construct Measurement  Item Description References 

 

Information 

Technology 

Source of 

resources 

Resources, 

technical 

competence 

T․ IT 1 
Technology in the 

development Staffing levels Boynton et al(1994) 

Byrd and Turner(2000, 

Byrd and Turner(2001) 

Karimi et al(2001) 

Melville et al(2004) 

T․ IT 2 
Equipment level of 

research facilities 

T․ IT 3 
Level of information 

acquisition technology 

 ( External 

technology 

sources) 

Relationship  

assets 

R․ A 1 

 

Enterprise  affiliated  Institution 

Mntenance of relation 

Ford(1988) 

Ford & Thomas(1997) 

Miller & Morris(1999) 

Kelly, Schaan & 

Joncas(2002) 

 

R․ A 2 
Academic-industrial cooperation 

continue trade relation 

R․ A 3 
government-contributed  research 

institute  continue trade relation 

R․ A 4 
government &  Support agencies 

continue trade relation 

R․ A 5 
Association & Combination 

continue trade relation 

R․ A 6 
Technology Transfer Center continue 

trade relation 
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Table 2. Measurement Concepts(Dependent Variable Variable) 

Construct Measurement  Item Description References 

Ability to 

manage 

organization

al resources 

Financial  

resources 

(Source of 

internal 

technology) 

C․ A 1 External financing  Degree of literacy Mata et al(1995) 

Powell and Dent -

Micallef(1997) 

Bharadwaj(2000) 

Burt(1992) Lin(2001) 

C․ A 2 possessed funds Degree of literacy 

C․ A 3 

Financing from outer source 

procurement capability 

Technical 

capacity 

T․ O․ C 

1 
Technique acquisition Alliance ability 

Powell and Dent -

Micallef(1997) 

Bharadwaj(2000) 

T․ O․ C 

2 

Technique acquisition alliance ability 

Technical  problem solving skill 

T․ O․ C 

3 
Technical Staffing & utilization ability 

Developmen

t of new 

technologies 

performance 

N․ R․ P 1 
New merchandise in development 

Improve production capacity 
Sambamurthy and 

Zmud(1997) 

Bharadwaj(2000) 

Ross et al.(1996) 

Mata et al(1995) 

N․ R․ P 2 
New merchandise in development 

Accumulated experience 

N․ R․ P 3 
New product expand development  

manpower 

 

3. Measured Variables Data Collection and Measurement 

It can be called as the relational asset which is the factor with the asset value built under 

the relationships among enterprises. And relating to this relational asset, the term Market 

Asset is suggested, defining it as the intangible asset which would be obtained by the 

enterprises through the relationships from the participants in the system. In this study, the 

empirical analysis is conducted under the assumption that the role of relationship of the 

relational asset (trust, relational immersion, relationship pattern) comes to be effective on the 

operation and management ability of technique as well as the development outcome of new 

technology. For the sampling participated in the survey, 50 firms including mostly domestic 

IT related companies were selected. To secure the representativeness and professionalization, 

it has been conducted around CEO, executives, administrative manager, or head of the 

development having the knowledge of the company and administration. 

For this study, the survey has been conducted after the preliminary survey for the 300 

domestic IT firms. We limited responders to CEO or the people having the right of decision-

making, and analyzed responds from 50 firms in totally 165 samplings.  
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The survey was conducted from June 2012 to March 2013. It was done by using the 

questionnaire after selecting the sampling through the telephone call, Fax, e-mail, and so on. 
 

4. Analyzing the Research Model and Measurement Variable  

To investigate the research model for this study, we conducted the path analysis by using 

the structural equation application AMOS 16.0. To investigate the reliability and validity the 

conventional Cronbach alpha and confirmatory factor analysis were used. We analyzed the 

measurement variable based upon the Cronbach alpha, and also verified the conceptual 

validity and discriminant validity through the confirmatory factor analysis. As the results 

analyzed from Cronbach alpha, measurement variables wholly shows the reliability of about 

0.7 Cronbach alpha. Also as all correlational value was meaningfully less than 1, which was 

estimated from the confirmatory factor analysis model to verity the conceptual validity, so it 

can be concluded there would be discriminant validity. Even through the Fornell and 

Lackers(1981)’s validity verification way which is more strict way, it is also judged there is 

the conceptual validity because the AVEs(average variance extracted) are less than the 

multiple of correlational values. 

Table 3. Estimate the Correlation between the Construct Validity 

Construct Correlation 

Resources, technical competence <--> 
 Financial  resources 

(Source of internal technology) 
0.238 

Financial  resources 

(Source of internal technology) 
<--> Technical  capacity 0.253 

Technical capacity <--> 
Development of new technologies 

performance 
0.465 

( External technology sources) 

 Relationship capital 
<--> 

Development of new technologies 

performance 
0.379 

Resources, technical competence <--> 
 ( External technology sources) 

 Relationship capital 
0.132 

Resources, technical competence <--> Technical  capacity -655 

Resources, technical competence <--> 
Development of new technologies 

performance 
-139 

Financial  resources 

(Source of internal technology) 
<--> 

Development of new technologies 

performance  
0.275 

 ( External technology sources) 

 Relationship  assets 
<--> 

Financial  resources 

(Source of internal technology) 
0.277 

( External technology sources) 

 Relationship  assets 
<-->  Technical  capacity 0.299 
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 When looking at the result of the whole model fit, it showed appropriate index levels of 

the all suitability =72.462, GFI=0.841, AGFI=0.764, RMSEA=0.020, AIC=140.462, and 

CFI=0.992(Hair et.al 1995, Bagozi and Yi 1988). And the GFI=0.841, Absolute Fit Index, 

was slightly short, but other Incremental Fit Indexes including CFI=0.992, TLI(Tucker-Lewis 

index), IFI(Incremental Fit Index) were also fittable in the recommended index norms of 

suitability, so it is reasonable to explain the cause and effect of the research 

model.(Schumacker and Lomax;1996) Also according to the strict principle of RMSEA(Root-

mean-square error of approximation), if it is ranged from 0.082 from 0.000, it can be 

concluded reasonably. And in this study it showed very reasonable result with 

0.020.(Byrne;1998, MacCallum et al.,;1996)  

Table 4. Goodness of Fit Test of the Research Model 

Measures 
Recommended 

Level 

Research 

Model 
Measures 

Recommended 

Level 

Research 

Model 

(DF) - 72.462 AIC - 140.462 

GFI Above 0.9 0.841 CFI Above 0.9 0.992 

RMSEA 
90% C.I 

(0.000; 0.082) 
0.020 AGFI Above 0.9 0.764 

TLI Above 0.9 0.990 IFI Above 0.9 0.993 

CMIN/DF /df 3 1.021 PGFI Above 0.5 0.568 

RMR Below 0.10 0.082 NFI Below 0.10 0.743 

5. Research Hypothesis and Research Finding  

From the hypothesis [1] “the relational asset activation of intermediate IT organizations as 

the outer technique oriented relational assets would be necessary to solve the problem of lack 

of technical skills”(β=0.11), it can be understood that the firms still prefer to develop by 

itself. Though they are at the end of the development such as in-house human resource, 

facility, and information, because of their low recognitions for the joint development and 

technology transfer, they’d like to decide to solve problems by itself such as securing the 

original technology, outer funds raising, and keeping the capital rather than cooperating and 

procuring from the government owned institutions, collages, and other firms.   However, like 

[Hypothesis 2], when the enterprises can utilize the activation as its financial resources 

through the activation of relational asset, it was found that they could secure it.(β=0.49) Like 

this, the activation as its financial resources played a definitive variation to solve the 

company’s problem of limited technical ability. Therefore, in this study it showed that those 

companies could get the forces by building up the technical ability (Assumption 6: β=0.25) 

and the outcome of the development of new technology (Assumption 7; β=0.21) when the 

financial resources are prepared enough as the source of in-house technology(Assumption 2; 

β=0.49) through proceeding the role of relational assets.  
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So it showed the critical role of the leading variable for the activations of intermediate 

organizations through the relative cooperation of government owned institutions, government 

operated research center, companies(including the companied owned research center), 

collage(including industry-academic cooperation), technology transition 

institution(technology transferring).  It was also concluded that the role lead the companies to 

get the technology, the ability of strategic alliance, and the ability of problem solving, and 

also could be the factor for securing the engineers and operation ability.(Assumption 4; 

β=0.38)    It was also found that the companies could accommodate the experience and the 

productive ability for the development of new product, as well as getting the human  

resources. (Assumption 7; β=0.21) So, there did not directly occurred any forces for the 

development of the new technology by the activation of relative asset, while the relative asset 

influenced on the ability of technology.   Therefore, only when the activation of relative asset 

and technical ability are ready, it can impact on the procedure of developing new technology. 

Without solving this problem, it was found that they couldn’t get any direct effect from the 

development of new technology.(Assumption 5; β=0.02) The in-house financial resources 

also lead to build up the technical ability(Assumption 6; β=0.25) and also influence on the 

outcome of development(Assumption 7; β=0.21), and at the same time it didn’t influence on 

the development procedure directly.(Assumption 5; β=0.02)  Therefore enterprises need to 

proceed the relational activations of the intermediate organizations in advance, and also build 

up the strategic partnerships to lead the outcome of development procedures. Also when they 

develop their own skills in their own research centers, then it is going to be affordable to get 

the outcome of new products along with the technical levels. So, enterprises need to build up 

the concrete and strategic decision making instead of building up the technical ability such as 

partnership, solving problems, utilizing human resources. 

Table 5. Hypotheses Significance Test Result 

Hypotheses      Path                              
Path 

coefficients 
S.E C.R 

Research 

 Result 

H1 
Resources, technical competence   →  

( External technology sources) Relationship   Assets 

0.11 0.147 0.735 reject 

H2 

( External  technology sources) →  Relationship  

Capital 

Financial resources  (Source of internal technology) 

0.49 0.306 1.591 accept 

H3 
Resources, technical competence     →  

Technological capabilities 

-0.76 0.198 -3.835 accept 

H4 

( External technology sources) Relationship   Assets 

→  

Technological Capabilities 

0.38 0.209 1.803 accept 

H5 ( External technology sources) Relationship   Assets 0.02 0.054 0.391 reject 
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→  

Development of new technologies performance 

H6 

Financial resources (Source of internal technology) 

→  

Technological capabilities 

0.25 0.106 2.312 accept 

H7 
Technological capabilities  →  

Development of new technologies performance 

0.21 0.172 1.232 accept 

H8 

Financial resources (Source of internal technology) 

→  

Development of new technologies performance 

-0.08 0.073 -1.135 reject 

 

 

Figure 1. Research Model and Path Coefficients 

As the above outcomes from this study, it can be understood the role of collaborative 

relational assets of government supported organizations (β=0.846,***) including government 

funded organizations(β=0.732, 0.001) is important. This result supports the hypothesis that 

the intermediate organizations are possible to play a role of such relationships as managing 

the information and flow of resources because they are positioned amid the flow of resources 

and information, and such intermediate groups can enhance the social capitals higher since 

they can obtain various and fresh information and resources from the network composed of 

many intermediate groups faster than others not engaged in the network.(Burt;1992, 

Lin;2001). 

6. Conclusion 
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In this study, it tried to employ the social network theory from the viewpoint of Resource 

Dependence Perspective to utilize IT and active the intermediate group for the purpose of 

securing the ability of resource. To enhance the ability of intermediate groups, it was 

suggested the importance of collaborative asset activation. Therefore, it is concluded that they 

do their best efforts to use the network of knowledge and information as to use outer 

resources and in-house knowledge as the way of preparing for the global technology 

competition and recession of R&D productivity.  

In such areas as HT(high technology industry), IT, and BT, there is possibly brought forth 

the critical point to turn the in-house and outer abilities into company’s own assets. By this 

reason, companies would utilize the scale economy and economy of scope to get the 

specialized technology through the R&D collaborative network. Especially in the verge of 

knowledge society, the competitive focus strategy for the technical development is to be 

recognized importantly because it can be strategic investment to secure the qualified human 

resources having a high technical knowledge and to develop the qualified human resources. 

For the most desirable collaborative relationship to enhance the technical ability, it is 

necessary to enhance the productivity, develop the human resource, and prepare for the 

competitive environment for the accumulation of the new product development through the 

strategic choice and supportive cooperation of outer circumstances(product, technique, 

market) and harmonized relation pattern. 

In the IT world where the accumulation of technology is important, the enhancement of the 

intermediate groups’ activations as well as the government supports causes the strategic 

direction with competition and collaboration built to secure the public character for the 

construction of collaborative interests and trust in the public sector, and by the meaning of 

chance, and leads the ability of partnership to be built. There is a limitation not to suggest the 

way of strategic partnership in detail in this study. It is expected that other studies would 

suggest the enterprise’s strategic decision making. 
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