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Abstract  Innovative capacities and performance are essential for the growth of the IT industry and the
development of the Korean economy. Global R&D centers are important sources of innovation in the IT
industry. In order to identify the structure of the innovation environment of global R&D centers in IT industry,
we conducted a field survey of 50 global R&D centers and 50 global R&D policy experts in IT industry.
According to the empirical results obtained using the Linear Structure Model, it is suggested that, first, with
regard to a short-term IT global policy, the direction of the Korean government’s policy should act as a trigger
to connect the resecarch domain and the market domain; second, the government policy should act as a
facilitator to connect the development domain and the research domain in the mid-term period; and, finally, the
government’s R&D policy should serve as a disseminator to connect technological capability and the market
space domain in the long-term perspective. For an effective way of internationalizing innovation, IT policy
planners should regard global IT R&D centers as the important components of national innovation system and
encourage the effective involvements by them in the process of IT industrial innovation.
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1. Introduction and to establish IT and industrial policies aimed at

establishing a collaborative system with domestic IT

This research aims to provide the basic information research centers. Kuemmerle [7] sees that multinational

and data required to invigorate the activities of domestic corporations are pushing to establish global R&D centers

global IT R&D centers, to encourage them to continue to to use overseas R&D potential with a view to

voluntarily participate in national, public R&D projects, supplementing the potential of their domestic R&D
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resources. Thus, the need to identify the overall role of
global IT R&D centers has arisen, as well as to conduct
a macro, systematic analysis of their accurate status and
function, by reviewing the validity and development
direction of domestic global IT R&D centers, and, in
terms of a macro, national innovation viewpoint, their
contribution to the national economy.

With regard to the evolution of global R&D centers,
Tennenhous [13] found the most positive, aggressive
corporate R&D representative model in the Intel R&D
model. The evolution direction of the Intel R&D model
involves the structuring of a simultaneous R&D system in
the initial simple, progressive form of the R&D system,
and then presenting the trend of expanding technology
developers from their centers of excellence to diverse
research resources including the structuring of overseas
research centers. In his report on reviewing the research
organization of IBM, McQueeney [8] indicated that the
R&D organization after the 2000s will switch its focus to
new businesses and attach greater importance on the
significance and function of external cooperative R&D,
and that with the recent change in IBM’s R&D center, the
company is actively pushing to establish overseas R&D
centers in China and India, among other nations. Also,
Howell [2] indicated that GM has newly added overseas
R&D and international product planning functions to its
organization, and is pursuing a course of investing its
corporate resources in the development of innovative
products. Research by Park et al. [10] on the direction of
Korea’s R&D evolutional stated that Samsung is shifting
from an internal-focused R&D system to a system of
utilizing external R&D resources and satisfying customer
needs, and that the company has begun to structure and
utilize global R&D centers as the driving force behind its
R&D activities.

A review of domestic research into existing global
R&D centers was conducted. Samsung’s Economic
Research Institute [12] proposed a strategic method for
activating domestic global R&D centers, which involves
creating an incentive scheme (strong commitment) to
enhance domestic R&D adaptation abilities with a view to
overcoming a lack of interconnection with the domestic
R&D environment (analysis of social network). SERRI
likewise insisted that in the long term, domestic global
R&D centers should be admitted as domestic NIS

leaders(incentive schemes should be developed), there by
bolstering their developmental capabilities. However, this
analysis targeted the entirety of global R&D centers,
leading to results that are less suitable to the IT industry.
The analysis likewise focused on interconnecting
innovative players rather than on creating an industrial
environment to support the establishment of global R&D
centers, thereby resulting in an insufficient interconnection
between the status of R&D centers and the policies. Next,
the research by Korea University of Technology and
Education [5] used the BCG market analysis method,
which involves technical competitiveness and market
attraction, to attempt a global IT R&D center matching
method that corresponds to the needs of technology and
the market. However, the research makes it difficult to
take a systematic approach to shifting the policy and
strategy system from a micro to a macro level, and does
not take into account the connection between the market
domain (where research results matter in the
implementation of technology policies) and the policy
domain (the public domain). Lastly, the Korea Industrial
Technology Association[4] surveyed the R&D status of
foreign invested corporations ,and identified the strengths
and weaknesses of Korea’s R&D investment. However, it
did not properly identify and analyze the overall status
and difficulties of foreign invested corporations’ R&D
centers, but descriptively analyzed the status, thereby
leading to a lack in the utility of reasoning.

This research conducted a policy-oriented analysis of
domestic global IT R&D centers with a view to activating
them from a macro, holistic viewpoint. A field survey of
data on global IT R&D centers was conducted, making it
available as a basic data for future similar research and
the establishment of policies. Notably, this research
offered a field data-based macro policy direction with
regard to the state’s role in activating domestic global IT
R&D centers, thereby securing objectivity and suitability.
With this backing, the research presented a policy
direction for the participation in national R&D projects,
making it available as important data for the
establishment of policies on important technology and
industries. Thus, the research will be used as data for
formulating policies to enhance the importance of the
potential capabilities of domestic IT R&D centers in

securing economic and industrial development. It will also
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be used as important basic data in formulating policies
aimed at activating participation in national R&D projects
in the IT industry.

In this research, Chapter Il reviews existing research
into the types of global R&D centers, and Chapter III
presents the status of domestic IT R&D centers and the
results of their analysis. The last Chapter summarizes the

results of the analysis and offers policy implications.

2. Theories on Global R&D Centers
and Analysis Models

2.1 Literature Review

Currently, corporate global R&D models are changing
from the traditional model - the cooperation and network
model - to an overall integration model, and are shifting
from a simple structuring of innovative systems to a
R&D

centers, making the R&D model very complicated and

global innovative system using multinational
comprehensive. Thus, the theoretical model for selecting
the location of a global R&D center reflects the evolution
of the R&D centers of international corporations. First,
with regard to the factors that determine the nations into
which global R&D centers venture, as well as their
location, a technology-centered selection theory was
presented to select an appropriate location of R&D centers
fields of -

uncertainty (area A); reliable technology development

in the three technology development
certainty combined with uncertainty about technology
development winners (area B); and all certainties (area C)
- due to uncertainty about technological development and
to the speed of technological change [see Narula, [9].
According to this theory, generally, a global R&D center
shifts to area A, to area B, and then to area C, before
eventually shifting to the traditional R&D center
establishment area.

The next theoretic model attempts to recognize R&D
centers as being aimed at decentralizing R&D
organizations and targeting R&D, as well as to establish
R&D centers with a view to creating markets and
technology [see Khurana, [3]]. According to him, of the
four types, R&D centers perform the most central

function of R&D, and the global R&D centers in the IT

industry, as seen with IBM and MS, prefer the
technology-centered R&D center location. Bas et al. [1],
from a macro viewpoint, divided R&D center types into
HBE, HBA, TSS, and MSS, analyzed cases in the US,
Japan and Korea, and insisted that the largest individual
type of global R&D center found all over the world is the
HBA type. He also suggested that there are many MSS
and TSS type elementary global R&D centers distributed
in Korea. Lastly, recent analysis similar to that of this
research conducted by Kurkawaetal. [6] of Japan’s global
R&D centers indicated that Japan’s global R&D centers
were mostly of US nationality, and that R&D centers
other thant hose of the US and Europe represented a very
small share. As such, their research suggested that the
establishment of global R&D centers is determined by the
technological level of the host nation.

The analytical approach taken in the aforementioned
existing research considers a method of dividing R&D
center types according to the development levels of the
nation into which global R&D ventures. Likewise, if the
host nation is an advanced one, and the installation nation
is a developing one, a catch-up type of global R&D
center is pursued, and conversely, if an advanced nation
is the installation nation, and the host nation is a
developing nation, a global evolution type of R&D center
is pursued. Second, global R&D centers, according to this
researcher’s  viewpoint, can be divided into
internationalization-centered R&D centers, R&D centers
pursing  technological domestic

diversity, industry

protection type R&D centers, and R&D centers for
applying
environment and a given center’s R&D pursuits. Lastly,

technology, depending on the industrial
there is a theory that determines the location of R&D
centers by comparing technological levels, dividing them
into four types according to the size of the RTA index.

In connection with the direction of this research, a
research and analysis approach was taken by M. Porter
[13] with a view to activating domestic global IT R&D
centers and participation in national public projects; in
taking an approach aimed at bolstering national innovative
various

capabilities, the connectivity between the

components of industries is crucial to determining
innovative capabilities. Likewise, if the activation of
global IT R&D centers is closely related not only to

external factors of the IT industry but also to the business
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environment, the corporate elements of the R&D centers,
and state policies, then it is very important in presenting
the direction taken by R&D policies to identify in
advance how closely and in which way the factors for
determining the establishment of R&D centers are
interconnected. Since the activation of global R&D
centers and the activation of participation in national
public projects are closely connected with technical
elements, market elements, and policy direction and the
means that encourage these, this research approach can
reflect these elements simultaneously and systematically,
and develop and use an IT industry and national-level,
macro and holistic analysis framework, thereby helping to

develop an appropriate policy means.

2.2 Research Methodology

It is important to identify the motivation of global IT
R&D centers and market activities, as well as the
direction of the corresponding policies, with a view to
invigorating participation in national public R&D projects
in line with the activation of domestic global IT R&D
centers. Thus, the design of the field survey focused on
securing the appropriate policy means in order to
IT R&D
expectations in the field of the public domain with R&D

appropriately match the global centers’
activities in the actual market domain, as well as on
creating such an environment, thereby activating the
participation of global IT R&D centers in state-run public
R&D projects. To this end, it is imperative to conduct a
macro-industrial, proactive analysis of the capabilities and
purposes of R&D centers, as well as to bridge the gap
between the operators of domestic global IT R&D center
s through “bottom-up” and “top-down” approaches, and to
analyze R&D performers’ technology and their market
connection in order to pursue a desirable policy on
technology and industry.

This research, which reflects expert opinion, divided
domestic global IT R&D centers into the following four
types: a technology development type global R&D center
which ventures into Korea in order to develop information
technology and transform it into products; a technology
research type global R&D center which is domestically
based in order to conduct leading research into
technology; a market advancement type global R&D

center which aims to upgrade domestic leading customers

and products; and a market expansion type global R&D
center which aims to explore and venture into the

domestic IT market.
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[Fig. 1] Types of Domestic Global IT R&D Centers used
in this research

In addition, a survey of domestic global R&D centers
was conducted after verifying four deterministic factors
statistically and conducting a cluster analysis. A structural
equation was used to analyze the connectivity between the
four factors. As such, this phased-in analysis was intended
to analyze the connectivity between R&D activity factors
as seen by personnel engaged in global R&D centers, and
the relevant policy makers’ or R&D-engaged personnel’s
understanding of the activation of global R&D centers,
thereby identifying the gap and working out desirable

policy measures.

50 Global R&D

centers

!

Confirmatory Factor Cluster Analysis Structure Analysis
fnalysis
\

f t t

Four Factor Test

Ve

Helevant Variables (rap Analysis

Poliey [mplications

[Fig. 2] Diagram Analysis of the Direction for Activating
Global IT R&D Centers
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3. Survey of Status of Domestic Global
IT R&D Centers and Its Results

3.1 Status of Global IT R&D Centers

As of March 2007, 50 global IT R&D centers and 53
expertise engaged in R&D policies were surveyed. The
results are outlined as follows. First, R&D centers with 4
to 8 years of operation represented the largest share, and
three centers each had 19 years of operation. Second, in
terms of the purpose of the establishment of R&D centers,
the largest number of operators aimed to develop
technology at the overall corporate level, while in terms
of the size of global IT R&D centers, centers with 6-32
personnel represented the largest number, with one
operator employing 190 researchers. Third, in terms of the
business activities of the centers, the fields of IT device
manufacturing and software represented the highest share,
but most of the centers conducted plural business lines.
Fourth, in terms of their major activities, the 67
companies conducted patent activity as part of their IT
development, and 17 companies participated in public
projects. Lastly, personnel engaged in R&D policy were
made up of researchers from public agencies, professors
from universities, public servants from municipalities
involved in the attraction of R&D, and former researchers
from public R&D corporations.

The analysis of the activities of global R&D centers
identified their characteristics as follows. First, global
R&D centers rated the activity of Korea’s global R&D
centers as vital (an average score of 6 points), while R&D
policy makers (53) rated it as fair (an average score of 3
points). Statistically, the two groups’ opinions proved to
be different from each other. By Wilcoxon Rank’s
verification, the hypothesis that the two groups are
different was proved to be statistically significant.
Second, the analysis revealed that most of the centers
defined research activity as their focusing business, with

policy makers rating research activity as important.

[Table 1] Purpose and Direction of Establishment of
Global R&D Centers (median)

Evalmtion Developenent Resarch | Upgreding market | Expanding market
RéDcenter 41 44 40 18
Folicymakers 43 i 44 43
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3.2 Results of the Analysis of Connectivity
Using the Linear Structure Model

Based on the aforementioned field survey data, a linear
structure model was used in order to analyze the
connectivity between the four determination factors with
regard to the activation of IT R&D centers. The findings
are outlined as follows. First, the ecology of global R&D
centers was found to be good in relation to its market
linkage, and the major activities (R&D) of the centers
were also found to be good in relation to their market
linkage. Second, the activities of the centers, however,
were found to be not linked to their purpose of upgrading
the IT market, and the direction of the centers’ policies
was found to need to be linked with the activation of IT
markets and the upgrading of market quality. Notably, the
development of information technology was found to have
no high connection with the market. Lastly, in order to
activate global IT R&D centers, the linkage between the
centers’ technology research activities and the upgrading
of the market quality should be enhanced, and a structure
should be established by which the centers’ technology

R&D activities can infiltrate the market domain.
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[Fig.

3] Connectivity between Factors of Activating
Global IT R&D Centers

4. Summary and Policy Implications

In an effort to activate global IT R&D centers, the
government should clearly define its policy, and global
R&D centers should be seen as technology innovation
leaders, while connectivity between their technology R&D

efforts, technologies and the upgrading of the market
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should be established. To this end, in the short term, the
centers’sound ecological domain of research and the
domain of upgrading the market should be activated.
Second, in the mid-term, the linkage between the centers’
technologies should be facilitated. Lastly, in the long
term, the R&D policy system should be established in
order to fast link the centers’ technological capabilities to

the market domain (the role of disseminator coordinator).

Techno
Policy

<g====0> High
L LTI S

[Fig. 4] Technology Policy for Creating the Ecology of
Global R&D Center

From a holistic perspective, the activation of the
centers is determined by IT superiority, Korea’s IT
industry advancement status, and the nation’s global
profile in connection with the state’s policy management.
Thus, the nation’s technological and industrial global
profiles should be upgraded first of all. To this end, it is
important to monitor the centers’business capabilities and
scales, which determine their magnitude, and reflect the
results in the establishment of R&D policies. Meanwhile,
the factors which determined the centers’ participation in
public projects were found to be in proportion with the
scale of the center involved, and to be in inverse
proportion with its business capabilities. This is why the
attraction of large-scale R&D centers and the development
of their utilization strategies are needed. An environment
should be created in which, at the initial introduction
stage, they are motivated to participate in public projects.

Likewise, the activation of domestic global IT R&D

3802

centers is seen as going hand in hand with the activation

of national public projects.
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