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ABSTRACT

This study represents the first systematic analysis of research related to the National Science & Technology Information Service 
(NTIS)—South Korea’s comprehensive national Research and Development (R&D) information portal—from 2008 to 2024, 
utilizing bibliometric analysis, thematic analysis, and selective literature review. The study aims to identify key research trends, 
collaborative patterns, and thematic evolution in NTIS-related research to understand its knowledge structure and provide 
directions for scholarly and system development. The analysis reveals that despite limited publications (169 articles), NTIS 
research demonstrates steady growth with 13.9% annual growth. Distribution analysis using Herfindahl-Hirschman Index (HHI) 
indicates low concentration levels across authors, institutions, and journals, though citations show higher concentration. Korea 
Institute of Science and Technology Information (KISTI) leads in all performance indicators and serves as the central hub in inter-
institutional collaboration networks. Research scope has expanded into diverse academic fields, with growth in interdisciplinary 
studies, business administration, and engineering. While studies using NTIS data have increased, research on system improvement 
has declined. Thematic evolution analysis reveals nine research clusters and shows a shift from system development towards R&D 
trend analysis, performance evaluation, and advanced analytical methodologies, including Artificial Intelligence (AI) technologies. 
Major research themes include NTIS system implementation, data quality management, R&D investment-performance analysis, 
economic impact assessment, and analytical techniques. This study indicates that NTIS’s function is evolving beyond R&D 
information service into a data-driven academic analysis infrastructure supporting evidence-based knowledge production across 
disciplines. To address limited research volume and domestic concentration, this study recommends activating NTIS-related 
academic communities, expanding international participation through compatibility with global systems, and building an intelligent 
platform for customized services.
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1. INTRODUCTION

Science and Technology (S&T) information systems 
are increasingly important as critical infrastructure for the 
production, sharing, and utilization of knowledge within 
national Research and Development (R&D) ecosystems. 
By integrating research information, these systems en-
hance national innovation capabilities, support the effi-
cient allocation of resources, and provide critical evidence 
for R&D policy decisions (Oh, 2008; Won et al., 2023). 
Major countries operate comparable R&D information 
services that reflect their policy environments and insti-
tutional structures to enhance public R&D investment 
efficiency and strengthen performance management. The 
United States operates the Research Portfolio Online Re-
porting Tools, Expenditures, and Results (RePORTER), 
the European Union (EU) maintains the Community Re-
search and Development Information Service (CORDIS), 
and Japan administers the Grants-in-Aid for Scientific 
Research Database (KAKEN).

In South Korea, the National Science & Technology In-
formation Service (NTIS)—a comprehensive knowledge 
portal providing lifecycle information on national R&D 
activities—was established in 2008 to manage informa-
tion across the entire national R&D lifecycle (Korea Insti-
tute of Science and Technology Evaluation and Planning 
[KISTEP], 2013). NTIS has contributed to improving 
investment efficiency and research productivity by sys-
tematically linking data from R&D planning to outcome 
dissemination (KISTEP, 2025; Park, 2018). Recently, it 
has evolved into an intelligent platform leveraging big 
data and Artificial Intelligence (AI) technologies, thereby 
playing a critical role in enhancing South Korea’s S&T in-
novation and global competitiveness (Korea Institute of 
Science and Technology Information [KISTI], n.d.; Lee & 
Yang, 2021; Lee et al., 2020). Alongside this expanding role 
of NTIS, the active promotion of NTIS utilization within 
South Korea’s national R&D ecosystem and its enhanced 
role as a central national S&T information platform have 
led to an increasing trend of conducting analyses based 
on NTIS data, resulting in the steady expansion of NTIS-
related research.

However, despite this clear growth in activity, a sig-
nificant research gap remains: No comprehensive and 
systematic analysis has been conducted to date that maps 
the research trends, traces the evolution of academic col-
laboration networks, or identifies the major thematic areas 
within this body of NTIS-related studies. This limitation 
hinders a holistic understanding of the knowledge pro-

duction dynamics and impact patterns specific to this re-
search area, thereby limiting the ability to derive meaning-
ful insights that could advance scholarly research focused 
on NTIS itself or enhance the broader utilization of NTIS-
based data.

To address this deficiency, this study undertakes a 
multi-faceted analysis. We employ bibliometric and 
network analyses specifically to uncover the underlying 
knowledge structures and collaborative relationships that 
have formed within this research area. Concurrently, the-
matic analysis and selective review are utilized to identify 
key research topics and track their thematic evolution over 
time, thereby fostering an understanding of the research 
area’s qualitative growth and informing future research 
directions. This analytical approach provides insights be-
yond mapping the research landscape; it offers valuable 
insights into the broader socio-informational impacts of 
a national R&D information system like NTIS on its aca-
demic ecosystem, particularly concerning knowledge in-
fluence and scholarly concentration versus diversity. This 
case analysis of South Korea’s NTIS furnishes transferable 
policy and practical implications for other countries cur-
rently in the process of developing or enhancing similar 
R&D information infrastructures.

This study systematically examines the knowledge 
structure and major research themes through bibliometric 
analysis, network analysis, thematic analysis, and litera-
ture review of NTIS-related research literature from 2008 
to 2024. This study addresses the following research ques-
tions:

■ RQ1: How have knowledge production and impact 
in NTIS-related research evolved over time? This study 
analyzes temporal patterns in published studies to identify 
these trends.

■ RQ2: To what extent do disparities exist among re-
search entities in publication and citation performance? 
This study assesses concentration in publications and cita-
tions across authors, institutions, and journals.

■ RQ3: Which research entities lead NTIS-related 
studies? This work identifies prominent authors, institu-
tions, and journals based on publication volume and cita-
tion impact.

■ RQ4: How are collaborative relationships formed 
among institutions? This study analyzes institutional col-
laboration networks and key players driving inter-organi-
zational cooperation.

■ RQ5: What themes characterize NTIS-related re-
search, and how have they evolved? This study identifies 



Moon-Koo Kim and Byung-Hwan Hyun, Korean NTIS Studies: Bibliometric Analysis

87

major research themes through keyword analysis, aca-
demic field analysis, and thematic clustering, and explores 
their contextual meaning and development through litera-
ture review.

2. NTIS: DEVELOPMENT AND COMPARISON

2.1. Background and Development of NTIS in South 
Korea

The NTIS of South Korea, established in 2008, serves 
as a knowledge portal providing lifecycle information on 
national R&D activities, spanning planning, implementa-
tion, performance evaluation, and outcome dissemination 
(KISTEP, 2013; Kwak et al., 2022). Under the Ministry of 
Science and ICT (MSIT), the KISTI has led NTIS devel-
opment to strengthen national R&D competitiveness by 
integrating scientific information across government de-
partments and institutions (KISTI, n.d.). KISTI’s responsi-
bilities include maintaining the NTIS system, establishing 
data linkage frameworks between departments and insti-
tutions, managing data quality, improving services based 
on user needs, and advancing services through emerging 
technologies (KISTI, 2019). KISTI has improved the NTIS 
system through data quality enhancement, user-centered 
functionality, and analytical capability development (Lee 
& Yang, 2021). NTIS is pursuing service advancement 
through intelligent service provision using big data analy-
sis and AI technologies (KISTEP, 2025; Lee et al., 2020). 
As of January 2025, NTIS collaborates with 18 special-
ized government agencies that oversee R&D programs to 
collect research outcome data. The system supports over 
22,000 registered users and provides access to more than 
1.15 million project data entries, serving as a hub for na-
tional R&D information in South Korea (KISTI, n.d.).

2.2. Role of NTIS in National R&D Ecosystem
NTIS functions as a cornerstone of South Korea’s na-

tional R&D ecosystem, delivering services across the R&D 
lifecycle, and serves within the national research data gov-
ernance framework (KISTEP, 2025; Kwak et al., 2022; Lee 
& Yang, 2021). It provides integrated access to informa-
tion—encompassing national R&D programs, projects, re-
searchers, facilities, equipment, and research outcomes—
enabling stakeholders to make evidence-based decisions 
(KISTI, n.d.; Lee & Kim, 2021; Shmagun et al., 2022; Won 
et al., 2023). NTIS enhances efficiency through multiple 
mechanisms: preventing redundant project investments, 
encouraging shared utilization of research infrastruc-
ture, enabling performance verification, and ensuring 

transparent dissemination of R&D information (KISTEP, 
2025; KISTI, n.d.). It promotes the practical application 
and impact of research by increasing the accessibility of 
R&D outcomes. The economic contributions of NTIS are 
substantial, generating multiplier effects that stimulate 
production, create added value, and promote job growth 
within the South Korean economy (Huh et al., 2009; Park, 
2018; Park et al., 2012). From a policy standpoint, NTIS 
enhances transparency in national R&D investments and 
facilitates evidence-based policy formulation (KISTEP, 
2025; Won et al., 2023). This data-driven approach im-
proves science policies by providing information for eval-
uating researchers and institutions, identifying promising 
technological areas, and informing R&D budget alloca-
tion. Beyond domestic contributions, NTIS has expanded 
its international cooperation since the mid-2010s, collabo-
rating with Costa Rica, Belarus, and Vietnam to establish 
S&T information systems and improve R&D information 
management capabilities (KISTI, n.d.).

2.3. Comparison with Major International Systems
Major countries operate national R&D information 

systems reflecting their policy environments and insti-
tutional structures to enhance public R&D investment 
efficiency and strengthen performance management 
(KISTEP, 2013; KISTI, n.d.; Won et al., 2023).

The United States operates the RePORTER system, 
managed by the National Institutes of Health (NIH), 
to transparently disclose the status and outcomes of its 
federal government R&D investments and enhance pub-
lic access. This database encompasses research projects 
funded not only by NIH but also by other major agencies 
and operating divisions within the Department of Health 
and Human Services (HHS). RePORTER provides inte-
grated information covering the entire research lifecycle, 
including research objectives, budget details, principal 
investigators and their affiliated institutions, published pa-
pers, patents, and clinical trial results. Users can perform 
in-depth searches and analyses based on criteria such as 
diseases, research areas, institutions, and research types. 
This system serves as a core infrastructure that supports 
researchers in identifying research trends and discover-
ing collaboration opportunities, and aids policymakers 
in evaluating R&D investments and formulating strate-
gies (NIH, n.d.). Japan administers the Grants-in-Aid for 
Scientific Research (KAKENHI) program through the 
Japan Society for the Promotion of Science (JSPS) under 
the Ministry of Education, Culture, Sports, Science and 
Technology (MEXT) guidance (JSPS, n.d.). The National 
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Institute of Informatics (NII) operates the KAKEN Da-
tabase to enhance transparency (NII, n.d.). This system 
provides data on research projects, including objectives, 
investigators, institutions, funding amounts, durations, 
and outcomes. Within the EU, the CORDIS, operated by 
the European Commission (EC) under the Directorate-
General for Research and Innovation (DG RTD), provides 
information on projects funded by EU programs, includ-
ing Horizon Europe and Horizon 2020. The platform pub-
lishes project descriptions, organizations, funding levels, 
and deliverables, promoting collaboration within the EU 
research community (EC, n.d.).

Compared to international systems, South Korea’s 
NTIS exhibits several distinctive features (Oh, 2008; 
Shmagun et al., 2022; Won et al., 2023). First, unlike sys-
tems focusing on specific funding bodies (e.g., NIH/HHS 
in RePORTER, KAKENHI in KAKEN) or programs (e.g., 
EU framework programs in CORDIS), NTIS integrates 
nationwide information on government-funded R&D 
activities—including investments, projects, outcomes, 
researchers, research infrastructure, and technology sta-
tistics—across ministries and scientific domains (KISTEP, 
2013; KISTI, n.d.). Second, NTIS supports information 
access across the R&D lifecycle by collecting and linking 
data from government systems—from project planning 
and evaluation to execution and utilization (KISTEP, 2025; 
Lee & Yang, 2021). Third, NTIS is structured to support 
national R&D policy formulation, strategic budgeting, and 
performance evaluation by offering integrated data for 
decision-making (KISTEP, 2025; Won et al., 2023). It thus 
plays a key role in evidence-based R&D policymaking in 
South Korea. Lastly, while platforms like CORDIS focus 

on disseminating research results, NTIS facilitates R&D 
outcome utilization by linking to technology transfer plat-
forms, industry matching services, and commercialization 
channels (KISTI, n.d.; Park, 2018). These functions maxi-
mize the socio-economic impact of public R&D invest-
ments beyond information disclosure. In summary, NTIS 
serves as a comprehensive platform, playing a central role 
in South Korea’s R&D ecosystem by providing centralized 
information, integrating lifecycle data for policy support, 
and promoting practical utilization of research outcomes.

3. RESEARCH METHODOLOGY

This study applied an integrated research methodology 
that can be characterized as comprehensive bibliometric 
analysis combined with thematic analysis and selective 
review, to systematically examine the knowledge structure 
and thematic evolution of NTIS-related academic litera-
ture. The methodology encompasses data collection and 
preprocessing, bibliometric analysis, network analysis, 
concentration analysis, thematic analysis, and targeted lit-
erature examination, as shown in Fig. 1.

Bibliographic data required for the research were col-
lected from the Korea Citation Index (KCI) and inter-
national scholarly databases, including Scopus and Web 
of Science (WOS), on January 5, 2025. The search terms 
“NTIS” and “National Science & Technology Informa-
tion Service” were used, targeting the title, abstract, and 
keyword fields of publications. For KCI, both Korean and 
English search terms were applied to expand the search 
scope. The research period was set from 2008, when NTIS 
was established, to 2024, and only articles published in 

Data collection Data preprocessing Bibliometric/network analysis

Thematic analysis/
knowledge portfolio map Thematic literature review Discussion and implication

Databases: KCI, Scopus, Web of Science
Search fields: title, abstract, keyword
Search query: NTIS OR National Science
& Technology Information Service
Document type: journal articles
Publication years: 2008-2024
Final selection: 169 articles after through
review

Basic cleaning: corrected typos; standardized
to singular forms
Standardization: unified abbreviations;
singularized terms
Language standardization: unified to Korean
keywords
Institution affiliation: based on the first-listed
institution

Knowledge production analysis: by year,
author, institution, and journal
Knowledge impact analysis: citation analysis
HHI concentration analysis: by author,
institution, and journal
Institution collaboration network and clustering
Network clustering: Leiden algorithm

Author keyword clustering map: co-word
analysis
Knowledge portfolio map: by academic field
and research type

Selective review of key papers across core
thematic areas
Analysis of thematic insights and forecasting
future research directions

In-depth interpretation and implications of
research findings
Directions for advancing NTIS-related
research

Fig. 1. Research framework for analysis. KCI, Korea Citation Index; NTIS, National Science & Technology Information Service; HHI, Herfind-
ahl-Hirschman Index.
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academic journals were included as analysis targets to 
ensure data consistency. The initially collected data were 
thoroughly reviewed for relevance to the research objec-
tives, excluding inappropriate literature, and nine dupli-
cate articles across databases were removed according to 
priority order (KCI → Scopus → WOS). Considering con-
cerns regarding the credibility of certain Scopus-indexed 
journals and the limited number of WOS articles, the final 
analysis was conducted exclusively on 169 articles indexed 
in KCI.

The following data preprocessing procedures were per-
formed on the final selected 169 articles. Basic cleaning 
work was conducted, including correcting typographical 
errors and standardizing plural expressions to singular 
forms. Author keywords written in both Korean and 
English were unified into Korean to ensure analytical 
consistency, and when both full terms and abbreviations 
were used, such as ‘Research and Development’ and ‘R&D,’ 
terminology was standardized using abbreviations. Addi-
tionally, when multiple institutional affiliations were listed 
for an author in a paper, the first listed institution was 
classified as that author’s affiliation.

Based on the preprocessed data, the following analyses 
were performed.

First, bibliometric analysis was conducted to evaluate 
the productivity and scholarly impact of NTIS-related 
research. This method is used to identify trends and key 
actors in specific research areas through quantitative anal-
ysis of bibliographic information from published literature 
(Donthu et al., 2021; Kim & Park, 2025). In this study, 
publication patterns by year, performance indicators by 
author/institution/journal, and citation relationships were 
analyzed for 169 articles.

Second, concentration analysis using the Herfindahl-
Hirschman Index (HHI) was conducted to measure 
the concentration of publications and citations among 
authors, institutions, and journals (Chi, 2016; Hirsch, 
2005). The HHI, calculated as the sum of squares of each 
entity’s market share (HHI=∑(si)2), is an indicator show-
ing whether resources in a specific field are concentrated 
among a few entities or distributed diversely (Evren et al., 
2021). Values below 1,500 were interpreted as low concen-
tration, 1,500-2,500 as moderate concentration, and above 
2,500 as high concentration (Carlton & Perloff, 2005).

Third, network analysis based on co-authorship data 
was conducted to understand inter-institutional col-
laboration structures. This analysis is effective in visually 
mapping relationships between research entities and re-
vealing central actors and hidden collaboration patterns 

within the entire network, particularly in examining how 
collaboration structures evolve in specific research do-
mains (Hyun et al., 2022). Collaboration networks were 
constructed targeting institutions that conducted joint 
research more than twice, and clustering analysis using 
the Leiden algorithm was applied to identify subgroups 
within the network (Traag et al., 2019).

Fourth, thematic analysis was performed to analyze 
the flow and characteristics of research topics. Co-word 
analysis was conducted on author keywords to visualize 
connections between research topics, targeting keywords 
that co-occurred more than twice. To identify dynamic 
changes in academic fields and research types, a knowl-
edge portfolio map was developed and applied, classifying 
them into four categories based on occurrence frequency 
and growth rates: ‘core’ (high frequency/high growth), 
‘emerging’ (low frequency/high growth), ‘matured’ (high 
frequency/low growth), and ‘declining’ (low frequency/low 
growth) (Lee et al., 2008; Yoon et al., 2018).

Finally, this study employed a selective literature review 
approach to gain a deeper understanding of NTIS-related 
research themes. This selective review, also known as a 
narrative approach or semi-systematic literature review, 
provides a flexible and comprehensive analysis of studies 
carefully selected by the authors from key research areas, 
organizing them thematically to understand research 
developments and patterns within their broader context 
(Snyder, 2019). This approach has been widely applied in 
combination with bibliometric analysis to provide both 
quantitative insights and qualitative understanding of 
research areas. To select appropriate literature for each 
research theme, this study consulted with five doctoral-
level experts in technology policy, including two univer-
sity professors and three researchers from government 
research institutes.

During the research process, the Bibliometrix R pack-
age was utilized for bibliographic information analysis, 
and Python was used for specific analytical tasks such as 
network visualization. Generative AI (Claude 3.7 Sonnet 
or Gemini 2.5 Pro) was employed solely as a tool for lan-
guage translation assistance and refining textual clarity.

4. RESEARCH RESULTS

4.1. Knowledge Production, Impact, and Collaboration
NTIS-related research articles have grown steadily 

since it was established in 2008. As shown in Fig. 2, ini-
tially only three articles were published in 2008, increasing 
to 11 articles in 2017, 22 articles in 2020, and reaching a 
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peak of 24 articles in 2024. The compound annual growth 
rate (CAGR) of NTIS-related research has been 13.9%. In 
summary, despite its relatively limited number of publica-
tions, the field of NTIS-related research has shown long-
term growth, albeit with some fluctuations.

Table 1 shows the publication and citation patterns 

of all articles. The 169 articles received a total of 635 ci-
tations, with an average of 3.8±6.7 citations per article. 
104 articles (61.5% of 169) were cited at least once, and 
the most highly cited article accumulated 57 citations. 
Eighteen papers (10.7%) received 10 or more citations, ac-
counting for 53.1% of total citations. The h-index, which 
considers both the quantity and quality of papers, was 12, 
indicating that 12 articles were cited at least 12 times each. 
The HHI was 245.3, which, according to Carlton and Per-
loff (2005), does not indicate a high level of concentration.

Among 391 contributing authors, 235 (60.1%) had 
at least one citation. The average number of authors per 
article was 3.0±1.8. The average h-index of authors was 
0.7±0.7, indicating that individual scholarly impact is not 
particularly high. We calculated the HHI to assess concen-
tration levels, resulting in scores of 41.5 for publications 
and 114.4 for citations. While citation concentration was 
marginally higher, both HHI scores are low, suggesting a 
diverse distribution of contributing authors rather than 
dominance by a few.

Table 2 presents the distribution of leading authors in 

Table 1. Publication and citation metrics

Index Articles (A) Cited articles (B) Total citations Average citations (B/A) h-index HHI

Value 169 104 635 3.8±6.7 12 245.3

HHI, Herfindahl-Hirschman Index.

Table 2. Leading authors in publications and citations

Publication Citation h-index

Rank (n, %) Author Rank (n, %) Author Rank (n) Author

1 (11, 6.5%) Tae-Hyeon Kim, Byeong-Hee 
Lee

1 (57, 9.0%) Sangki Jeong, Kyunghwa 
Kim, Seokjong Park

1 (4) Byeong-Hee Lee, Jungsun Lim

3 (7, 4.1%) Kwang-Nam Choi, Jungsun 
Lim

3 (3) Kwang-Nam Choi, Ju-Yeon Gang, 
Jae-Soo Kim, Sang-Kuk Kim, 
Tae-Hyeon Kim, Yeon-Hwa Nam, 
Hyo-Jung Oh, Seunghwan Oh, 
Dongkyu Won, Myungseok Yang

4 (53, 8.3%) Byeong-Hee Lee

5 (6, 3.6%) Myungseok Yang 5 (50, 7.9%) Seunghwan Oh

6 (4, 2.4%) Seoung Hun Bae, Hoekyung 
Jung, Jae-Soo Kim, Sang-
Kuk Kim, Jongwon Lee, 
Seunghwan Oh, Kang-Ryul 
Shon, Sanghyuk Suh

6 (45, 7.1%) Pilseong Jang

7 (40, 6.3%) Jae-Soo Kim

8 (29, 4.6%) Ki-Suk Choi, Eunsil Kim, 
Woojung Shim
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Fig. 2. Publication distributions by year.
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NTIS-related research based on publication count, citation 
frequency, and h-index. Among the top contributors by 
publication, Tae-Hyeon Kim and Byeong-Hee Lee tied for 
first place, each with 11 articles. In citations, Sangki Jeong, 
Kyunghwa Kim, and Seokjong Park shared the highest 
citation count with 57 citations each. Regarding scholarly 
impact, as measured by the h-index, Byeong-Hee Lee 
and Jungsun Lim ranked highest, each with an h-index 
of 4. Three authors—Jae-Soo Kim, Byeong-Hee Lee, and 
Seunghwan Oh—ranked among the top across all three 
metrics. Several authors also demonstrated strong per-
formance in both publication and h-index: Kwang-Nam 
Choi, Sang-Kuk Kim, Tae-Hyeon Kim, Jungsun Lim, and 
Myungseok Yang. Across these metrics, a significant num-
ber of the authors were affiliated with KISTI, while others 
were associated with institutions such as Gyeonggi Busi-
ness & Science Accelerator (GBSA), Gyeongsang National 
University, Hoseo University, Jeonbuk National University, 
Korea University, Science and Technology Policy Institute 
(STEPI), and University of Science and Technology (UST).

In summary, a diverse group of researchers has con-

tributed to NTIS-related studies, and a significant number 
of the authors who demonstrated outstanding quantitative 
and qualitative performance in this study were affiliated 
with KISTI.

NTIS-related research involved 118 institutions, with 
an average of 2.3±5.8 publications per institution. Among 
these institutions, 74.6% (88 institutions) received cita-
tions, with an average citation count of 7.8±21.8. The aver-
age h-index of all institutions participating in knowledge 
production was 1.0±1.0, which was not particularly high. 
The HHI for publications was 611.6 and for citations was 
754.7, indicating that while absolute concentration levels 
were not high, citation concentration was relatively higher 
than publication concentration.

Table 3 shows the distribution of major institutions in 
NTIS-related research based on publication, citation, and 
h-index. Among the top-ranking institutions, KISTI (63 
articles), UST (9), and Chungbuk National University/ST-
EPI (8 each) ranked 1-3 in terms of publication. For cita-
tions, KISTI (206 citations), STEPI (76), and KISTEP (61) 
were the top three institutions, while in h-index, KISTI 

Table 3. Leading institutions in publications and citations

Publication Citation h-index

Rank (n, %) Institution Rank (n, %) Institution Rank (n) Institution

1 (63, 37.3%) KISTI 1 (206, 32.4%) KISTI 1 (7) KISTI

2 (9, 5.3%) UST 2 (76, 12.0%) STEPI 2 (4) STEPI, UST

3 (8, 4.7%) Chungbuk National Univ., 
STEPI

3 (61, 9.6%) KISTEP

4 (57, 9.0%) GBSA 4 (3) Chungbuk National Univ., Jeonbuk 
National Univ.

5 (6, 3.6%) Jeonbuk National Univ. 5 (43, 6.8%) UST

6 (5, 3.0%) Chungnam National Univ., 
Korea Univ., Seoul National 
Univ.

6 (34, 5.4%) Chungbuk National Univ. 6 (2) Chungnam National Univ., Gumi 
Univ., Hansung Univ., Hoseo 
Univ., KISTEP, Konkuk Univ., 
Kookmin Univ., LX-SIRI, Pukyong 
National Univ., Semyung Univ.

7 (29, 4.6%) Korea Univ.

8 (23, 3.6%) Kookmin Univ., Pukyong 
National Univ.

9 (4, 2.4%) Gyeongsang National Univ., 
Hanyang Univ., Hoseo Univ., 
Konkuk Univ., Pai Chai 
Univ., Sungkyunkwan Univ.

10 (22, 3.5%) Hansung Univ.

KISTI, Korea Institute of Science and Technology Information; UST, University of Science and Technology; Univ., University; STEPI, Science 
and Technology Policy Institute; KISTEP, Korea Institute of Science and Technology Evaluation and Planning; GBSA, Gyeonggi Business & 
Science Accelerator; LX-SIRI, LX-Spatial Information Research Institute.

http://www.jistap.org

https://www.kci.go.kr/kciportal/po/citationindex/poCretDetail.kci?citationBean.cretId=CRT000830543&citationBean.artiId=ART003148319


92

Vol.13 No.3

https://doi.org/10.1633/JISTaP.2025.13.3.6

Table 4. Leading journals in publications and citations

Publication Citation h-index

Rank (n, %) Journal Rank (n, %) Journal Rank (n) Journal

1 (17, 10.1%) J. of the Korea Contents 
Association

1 (167, 26.3%) J. of Korea Technology 
Innovation Society

1 (7) J. of Korea Technology 
Innovation Society

2 (15, 8.9%) J. of Korea Technology Innovation 
Society

2 (51, 8.0%) J. of the Korea 
Contents 
Association

2 (4) J. of the Korea Contents 
Association

3 (5, 3.0%) JISTaP, J. of Korea Academia-
Industrial Cooperation Society

3 (32, 5.0%) J. of the Korean 
Society for 
Information 
Management

3 (3) J. of the Korean Society for 
Information Management

4 (30, 4.7%) J. of the Korea 
Convergence Society

4 (2) J. of Industrial Innovation, 
J. of Intelligence and 
Information Systems, J. of 
Korea Academia-Industrial 
Cooperation Society, J. of 
Korean Library and Information 
Science Society, J. of Korean 
Society of Archives and 
Records Management, J. of 
Technology Innovation, J. 
of the Korea Convergence 
Society, Korean J. of Business 
Administration

5 (4, 2.4%) J. of Korean Society of Industrial 
and Systems Engineering, J. of 
the Korean Society for Information 
Management, J. of the Korean 
Society of Manufacturing 
Technology Engineers

5 (23, 3.6%) Innovation Studies

6 (21, 3.3%) J. of the Korean 
Society of Hazard 
Mitigation

7 (20, 3.1%) J. of Korea Academia-
Industrial 
Cooperation Society

8 (3, 1.8%) J. of Convergence on Culture 
Technology, J. of Intelligence and 
Information Systems, J. of the 
Korea Institute of Information and 
Communication Engineering, J. 
of the Korea Society of Computer 
and Information, J. of the Korean 
Society for Library and Information 
Science, J. of the Korean Society 
of Hazard Mitigation, Korean J. of 
Business Administration

8 (19, 3.0%) Korean J. of Business 
Administration

9 (18, 2.8%) J. of Information 
Technology 
Applications & 
Management, J. 
of Intelligence and 
Information Systems

J., journal; JISTaP, Journal of Information Science Theory and Practice.
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(7) and STEPI/UST (4 each) recorded the highest scores. 
While KISTI ranked first across all three metrics, Chung-
buk National University STEPI and UST also demonstrat-
ed high performance, placing within the top ten in each 
category. Institutions appearing in the top rankings across 
two metrics include Chungnam National University, 
Hansung University, Hoseo University, Jeonbuk National 
University, KISTEP, Konkuk University, Kookmin Univer-
sity, Korea University, and Pukyong National University.

In summary, research in this field involves participa-
tion from diverse institutions, maintaining varied distri-
bution among institutions in both publications and cita-
tions. While KISTI significantly leads this research across 
all metrics, government research institutions (KISTEP, 
STEPI) and various Korean universities are contributing 
to knowledge production and impact in this domain.

A total of 96 journals published NTIS-related research, 
with an average of 1.8±2.3 articles per journal. Among 
these, 64.6% (62 journals) received citations, with an aver-
age citation count of 6.6±18.4. The average h-index across 
all journals was 0.8±1.0, further indicating a relatively 
modest level of impact. The concentration of journals 
was higher in citations than in publications. The HHI was 
277.6 for publications and 906.7 for citations.

Table 4 presents the distribution of leading journals 
in NTIS-related research based on publication, citation, 
and h-index. The Journal of the Korea Contents Associa-
tion, and Journal of Korea Technology Innovation Society 
ranked first and second across all metrics. The Journal 
of the Korea Contents Association ranked first in article 
publications (17), second in citations (51), and second in 

h-index (4). The Journal of Korea Technology Innovation 
Society ranked second in article publications (15), first in 
citations (167), and first in h-index (7).

Following these leading journals, the Journal of In-
telligence and Information Systems, Journal of Korea 
Academia-Industrial Cooperation Society, Journal of the 
Korean Society for Information Management, and Korean 
Journal of Business Administration also ranked highly 
across the metrics. Journals appearing in the top rank-
ings across two metrics include the Journal of the Korea 
Convergence Society, Journal of the Korean Society for 
Hazard Mitigation, and Journal of the Korean Society for 
Library and Information Science.

In summary, a wide range of journals contributed to 
the dissemination, with citation concentration being rela-
tively higher than publication. Journals related to contents, 
technology innovation, library and information science, 
convergence, and business administration led the research 
in this field.

This study analyzed institutional collaboration patterns 
and found that, among 169 articles, 81 (47.9%) exhibited 
collaboration between institutions. Fig. 3 presents a net-
work constructed based on institutions that collaborated 
with each other more than twice. A clustering analysis 
identified a total of three collaborative groups.

■ Cluster 1 (red): This is the most extensive cluster, 
with KISTI occupying a central position in the network 
and demonstrating the highest degree centrality. KISTI 
maintains close collaborations with nine institutions: 
Chungnam National University, Gumi University, Hoseo 
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University, Kookmin University, Kyungnam University, 
LX-Spatial Information Research Institute (LX-SIRI), Pai 
Chai University, STEPI, and UST.

■ Cluster 2 (green): This cluster consists of Gang-
neung-Wonju National University, Hanyang University, 
Korea Evaluation Institute of Industrial Technology 
(KEIT), and Korea Intellectual Property Strategy Agency 
(KISTA). It reflects collaborations primarily between uni-
versities and government R&D-related institutions.

■ Cluster 3 (blue): This is a smaller collaborative group 
composed of Cheongju University, Chungbuk National 
University, and Korea Finance Information Service (KFIS).

In summary, nearly half of the NTIS-related studies 
involve institutional collaboration, with KISTI playing a 
central role in fostering cooperation between universities 
and government-funded research institutes.

4.2. Thematic Analysis and Literature Review
For the thematic analysis, we examined the distribu-

tion and growth of NTIS-related research across academic 
fields based on journal classifications provided by the KCI. 
To ensure consistency in disciplinary categorization, we 
adopted the sub-discipline level (e.g., business administra-
tion or economics within the broader field of social sci-
ences). Considering the distribution of published papers 
over time, we divided the study period into two phases 
for comparative analysis: Period 1 (2008-2019, 80 articles) 
and Period 2 (2020-2024, 89 articles).

Our analysis identified NTIS-related research across 36 
academic fields, expanding from 19 in the earlier period 
to 31 in the later period. For the 12 major fields (≥2% of 
total articles), we constructed a knowledge portfolio map 

based on publication volume and growth rate (Period 2 
vs. Period 1), as shown in Fig. 4. In terms of volume, in-
terdisciplinary research leads with 27 articles, followed 
by technology policy and library and information science 
(19 each), and business administration (16). In terms of 
growth rate, general engineering (an outlier) shows the 
highest increase, followed by business administration 
and mechanical engineering (both 200.0%), S&T studies 
(100.0%), and computer science (75.0%). Academic fields 
were mapped onto a 2×2 matrix: High Growth–High 
Volume (interdisciplinary research, business administra-
tion); High Growth–Low Volume (general engineering, 
mechanical engineering, S&T studies, computer science, 
electronic information communication engineering); Low 
Growth–High Volume (technology policy, library and 
information science); and Low Growth–Low Volume (in-
dustrial engineering, economics, miscellaneous engineer-
ing).

In summary, NTIS-related research has significantly 
expanded in scope over time. While the relative share of 
technology policy and library and information science is 
declining, research is increasingly branching into areas 
such as engineering, computer science, and S&T studies. 
Interdisciplinary studies and business administration con-
tinue to maintain high publication volumes and growth 
rates, establishing themselves as core research areas.

This study conducted a literature review of major 
NTIS-related papers in interdisciplinary and business ad-
ministration fields. While both areas utilized NTIS data 
to analyze research trends and propose service improve-
ments, interdisciplinary research focused on R&D systems 
and collaboration strategies, whereas business adminis-
tration research emphasized the analysis of government 
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R&D investment performance.
An in-depth literature review of interdisciplinary pa-

pers revealed three main categories of research topics: (i) 
Enhancement of NTIS services through improvements in 
quality, accessibility, and user experience. Shon and Lim 
(2009) suggested methods to improve R&D data quality, 
Yu et al. (2020) examined how curation services can im-
prove R&D information accessibility, and Lee et al. (2022) 
proposed an interactive search system using AI techniques 
to boost search efficiency. (ii) Analysis of research char-
acteristics and trends in specific fields using NTIS data. 
Choi et al. (2021), for example, explored the knowledge 
structure of fuel cell electric vehicles within hydrogen 
economy projects. (iii) Investigation of R&D collaboration 
and technology transfer. Kim et al. (2016) studied factors 
influencing technology transfer in government research 
institutions, while Min et al. (2024) categorized R&D col-
laboration models between Korea and developing coun-
tries based on innovation performance.

In the realm of business administration, NTIS-related 
research is also grouped into three main categories: (i) In-
vestigation of R&D characteristics through data and text 
analysis. Yoo et al. (2020) analyzed national convergence 
R&D characteristics using NTIS data, and Choi and Lee 
(2020) identified structural features of regional technol-
ogy development R&D. (ii) Evaluation of NTIS service 
quality and usability improvement. Heo and Kim (2020) 
proposed enhancements to NTIS through an online in-
formation service quality evaluation model, and Choi and 
Son (2022) identified factors influencing the continued 
use of the NTIS platform based on user surveys. (iii) 
Analysis of government R&D investment performance 
and its influencing factors. Ro et al. (2018) empirically 

assessed government R&D investment performance in 
industrial technology fields, including patents, technology 
fee income, and commercialization, while Oh and Park 
(2020) systematically evaluated the impact of government 
R&D support for medium-sized enterprises, focusing on 
asset growth and R&D investment expansion.

Based on input from five doctoral-level experts in tech-
nology policy (two university professors and three govern-
ment research institute researchers), we classified NTIS-
related research into three categories: (1) studies analyzing 
NTIS itself, including its introduction, characteristics, and 
effects; (2) studies proposing improvements to NTIS; and 
(3) studies utilizing NTIS or its data. Our analysis revealed 
that NTIS utilization research dominated the literature 
(114 articles, 67.5%), followed by NTIS improvement 
research (47 articles, 27.8%), and NTIS itself research (8 
articles, 4.7%). Comparing Period 1 and Period 2, utili-
zation-focused research increased significantly by 42.6%, 
while NTIS improvement-focused research decreased by 
25.9% and research on NTIS itself declined by 66.7%.

To provide more granular insights, we further refined 
our classification based on expert opinions: NTIS itself 
was subdivided into NTIS characteristics and NTIS ef-
fects; NTIS improvement was categorized into process/
system improvement, user usability improvement, data 
quality improvement, and legal/institutional improve-
ment; and NTIS utilization was classified into R&D trend 
identification, R&D performance analysis, and R&D ap-
plications. We also constructed a knowledge portfolio 
map (Fig. 5) to visualize these research categories. R&D 
trend identification (65 articles; 142.1% growth) falls 
into the High Growth–High Volume quadrant. The High 
Growth–Low Volume quadrant includes process/system 
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improvement (20 articles; 85.7% growth). R&D perfor-
mance analysis (33 articles; -26.3%) is positioned in the 
Low Growth–High Volume quadrant. The Low Growth–
Low Volume quadrant encompasses legal/institutional im-
provement (-83.3%), user usability improvement (-40.0%), 
NTIS effects/data quality improvement (-100.0%), and 
NTIS characteristics (0.0%).

In summary, NTIS-related research has been growing, 
particularly in studies that utilize NTIS data, with R&D 
trend identification emerging as a core area. In contrast, 
research interest has declined in several areas, includ-
ing legal and institutional improvement and data quality 
analysis.

This study conducted a literature review on national 
R&D trend analysis using NTIS data, which has emerged 
as the most prominent research area. The analysis re-
vealed that research trend analysis is being conducted 
centered around 10 fields: (i) Health·Medicine·Bio (e.g., 
Korean medicine, healthcare, women’s health research); 
(ii) Defense·Disaster Safety·Security (e.g., promising de-
fense technologies, disaster safety response systems); (iii) 
Energy·Environment (e.g., hydrogen economy, carbon-
neutral fuels); (iv) Materials·Components·Equipment 
(e.g., display materials, membrane materials, optical com-

munication components); (v) ICT·AI·Smart Technolo-
gies (e.g., AI, autonomous driving, cloud security); (vi) 
Content·Cultural Technologies (e.g., immersive media, 
metaverse, webtoons); (vii) Agriculture·Food (e.g., heal-
ing agriculture, food safety, agricultural technology); (viii) 
Machinery·Equipment (e.g., construction machinery); 
(ix) Interdisciplinary Fields; and (x) Other Fields (e.g., 
regional S&T). Among these, research trend analyses in 
the ICT·AI·Smart Technologies, Health·Medicine·Bio, and 
Defense·Disaster Safety·Security fields were found to be 
conducted most actively.

To analyze these research trends, various techniques 
such as (i) text mining (e.g., graphene technology, agri-
cultural R&D), (ii) topic modeling (e.g., metaverse, AI), 
(iii) network analysis (e.g., bio-healthcare, disaster safety 
projects), (iv) patent and citation analysis (e.g., display, 
all-solid-state batteries), and (v) metadata analysis (e.g., 
energy technology) have been applied either individually 
or in combination. The application of topic modeling is 
showing a significantly increasing trend, and this is pro-
jected to continue in the future.

Table 5 shows the changes in top keywords over time 
based on author keyword frequency. Across all periods, 
R&D (23 articles) and R&D project (17) were the most 

Table 5. Leading keywords by period

Overall (2008-2024) Period 1 (2008-2019) Period 2 (2020-2024)

Rank (n, %) Keyword Rank (n, %) Keyword Rank (n, %) Keyword

1 (23, 13.6%) R&D 1 (8, 10.0%) R&D program 1 (16, 18.0%) R&D

2 (17, 10.1%) R&D project 2 (7, 8.8%) R&D 2 (13, 14.6%) R&D project

3 (11, 6.5%) Text mining 3 (5, 6.3%) R&D performance 3 (9, 10.1%) Research trend, Text mining

4 (10, 5.9%) Research trend 4 (4, 5.0%) R&D project, R&D information, 
R&D investment

5 (9, 5.3%) Network analysis 5 (8, 9.0%) Network analysis

6 (8, 4.7%) R&D program 6 (7, 7.9%) AI

7 (7, 4.1%) AI, R&D investment, 
Topic modeling

7 (3, 3.8%) Data cleansing, DEA, Database 
integration, GRI, Information 
quality, IPR, Ontology, 
Technology transfer

7 (6, 6.7%) Topic modeling

8 (4, 4.5%) Deep learning

9 (3, 3.4%) Big data, Cluster analysis, 
LDA, Machine learning, R&D 
investment, R&D support, S&T 
standard classification

10 (6, 3.6%) R&D performance

R&D, Research and Development; AI, Artificial Intelligence; DEA, Data Envelopment Analysis; GRI, Government Research Institute; IPR, Intel-
lectual Property Rights; LDA, Latent Dirichlet Allocation; S&T, Science and Technology.



Moon-Koo Kim and Byung-Hwan Hyun, Korean NTIS Studies: Bibliometric Analysis

97

frequently appearing keywords. Other frequently observed 
topics included research methodology terms such as text 
mining (11), network analysis (9), and topic modeling 
(7); and R&D lifecycle implementation terms like R&D 
program (8), R&D investment (7), and R&D performance 
(6). Furthermore, AI (7) was also a high-ranking keyword, 
with the literature analysis results showing this comprised 
papers on AI research trends (5) and the use of AI as an 
analysis method (2).

A comparison of these top keywords by period reveals 
shifts in research focus and methodology application. In 
Period 1, R&D lifecycle terms such as R&D program/proj-
ect and R&D information/investment/performance were 
the most prominent, followed by terms related to NTIS 
system development, including database integration, data 
cleaning, ontology, and information quality. In Period 2, 
which covers the most recent five years, the focus shifted 
slightly, with terms related to the R&D lifecycle—such as 
R&D, R&D projects, and R&D investment/support—re-
maining prominent. At the same time, new research trend 
areas emerged among the top keywords, alongside data- 
and text-analysis methods such as big data, text mining, 
network analysis, topic modeling, cluster analysis, and La-
tent Dirichlet Allocation (LDA). AI-related terms, includ-
ing machine learning and deep learning, have also gained 
increased attention as key research topics.

In summary, keywords related to the R&D lifecycle 
have remained central throughout all periods as core 
NTIS terms. Meanwhile, the prominence of system devel-
opment issues, which were important in earlier stages, has 
decreased. However, various analysis techniques for NTIS, 

and the application of advanced AI techniques, are emerg-
ing as key keywords.

Fig. 6 visualizes the results of network and clustering 
analysis based on author keywords that co-occurred more 
than twice in all articles. Through this analysis, nine clus-
ters were identified.

■ Cluster 1 (red): The largest cluster by keyword vol-
ume, links core R&D concepts (e.g., R&D information/
project) with relevant data types (e.g., big data, patent 
data), advanced analytical methodologies (e.g., text min-
ing, network analysis, topic modeling, LDA), and research 
goals like trend analysis, demonstrating their intercon-
nectedness. Characteristically, studies within this cluster 
typically involve collecting datasets (papers, research 
projects, patent data) from sources such as NTIS, focus-
ing on specific fields (e.g., autonomous driving, cloud 
security, immersive media), analyzing these data using 
various techniques, deriving research topics, and suggest-
ing future research directions based on the findings. For 
instance, Woo and Lee (2020) applied LDA-based topic 
modeling to a Korean national R&D project dataset in the 
ICT sector to analyze key research topics related to intel-
ligent information technology. Kim et al. (2023) compared 
research trends in the ICT field of South and North Korea 
by applying data mining methods. In another study repre-
sentative of this cluster, Lee and Lee (2022) collected na-
tional R&D project data in the metaverse field to analyze 
temporal shifts in research themes.

■ Cluster 2 (blue): This is the second largest cluster. It 
primarily includes research focused on analyzing research 
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trends in specific fields centered on R&D projects, as well 
as improving the NTIS search system using AI technolo-
gies or morphological analysis. Kwon et al. (2017) notably 
analyzed the public investment status in Korean medicine 
by utilizing NTIS data, aiming to support future strate-
gic planning for Korean medicine R&D. Lee et al. (2020) 
proposed the design and implementation of an interactive 
search system that analyzes users’ input words or sen-
tences morphologically and leverages the KoBERT model 
to better identify user search intent and provide more ac-
curate search results within the NTIS system.

■ Cluster 3 (green): Comprising keywords such as 
R&D investment, R&D performance, and firm size, this 
cluster explores the relationship between R&D investment 
and outcomes, taking organizational scale into account. 
This cluster consists of literature that measures investment 
performance or efficiency at the national level, specific in-
dustries, or specific technology fields based on paper anal-
ysis or patent analysis using NTIS data. For example, Kim 
(2017) utilized NTIS data to evaluate the performance 
of government investment in national IT R&D from the 
perspectives of papers, patents, and commercialization, 
and proposed ways to improve investment efficiency and 
strategic budget allocation.

■ Cluster 4 (purple): Including keywords like nano-
technology and innovation, this cluster represents innova-
tion studies within specific high-tech fields. This cluster 
primarily consists of papers that analyze the innovation 
characteristics of Korean government R&D investments 
using NTIS data, with a focus on the nanotechnology 
field. Lim et al. (2019) quantified the innovation charac-
teristics of R&D investment in the nanotechnology field 
using data envelopment analysis (DEA). Lim and Kim 
(2020) identified innovation patterns by government de-
partments using NTIS data on government R&D invest-
ment outcomes (papers, patents, revenue, employment, 
etc.) in the nanotechnology.

■ Cluster 5 (orange): With keywords such as database 
integration, data cleansing, data quality, and data qual-
ity management, this cluster addresses the dimensions of 
NTIS database management and data quality manage-
ment. This cluster consists mostly of literature that sug-
gested directions for database integration and data quality 
improvement during the initial construction phase of 
NTIS. After the mid-2010s, no further research has been 
conducted. Shon and Lim (2009) examined the integrated 
database construction and linkage methods for NTIS’s hu-
man resources, projects, and performance information. 
Shin et al. (2011) used NTIS as a case study to consider 

factors affecting data quality, such as quality policies, or-
ganization, business processes, and business rules.

■ Cluster 6 (brown): Featuring an ontology and 
knowledge map, this cluster focuses on methodologies for 
knowledge organization and visualization. The literature 
included in this cluster was conducted in the early to mid-
2010s. These studies aimed to systematically structure 
national R&D information stored in NTIS using ontology 
and intelligent analysis techniques and to build knowledge 
map services, thereby enhancing the usability of NTIS 
data. Jeong (2015) developed a knowledge map service 
visualizing relationships between researchers, keywords, 
institutions, and journals by constructing a lightweight 
ontology and using topic modeling with national R&D 
data.

■ Cluster 7 (pink): Including information quality and 
information customer value, this cluster examines factors 
related to customer satisfaction and value in the context 
of NTIS services. This literature analyzed quality and cus-
tomer value factors that influence customer satisfaction 
and user performance among users of the NTIS system, 
aiming to improve information service quality since the 
initial service provision phase. Suh et al. (2014) found that 
information service quality positively affects customer 
value and information source recognition, which influ-
ences usage performance, recommending service strate-
gies through user analysis to enhance NTIS’s value.

■ Cluster 8 (gray): With keywords such as value-added 
inducement effect, production inducement effect, and 
employment inducement effect, this cluster analyzes the 
economic impacts resulting from NTIS. Park (2018) con-
ducted an inter-industry analysis using the Bank of Korea’s 
input-output tables to analyze the economic ripple effects 
of NTIS. The results revealed substantial production-
inducing effects, value-added effects, and employment-
inducing effects compared to the government R&D bud-
get investment, demonstrating the system’s socioeconomic 
contributions.

■ Cluster 9 (mint): Containing a research record and 
web-based record information service, this cluster ad-
dresses research documentation and the delivery of on-
line information services. The literature in this cluster 
primarily consists of studies from the late 2010s that sug-
gest directions for activating web-based research record 
information services centered on NTIS. Nam et al. (2017) 
developed evaluation indicators reflecting research record 
characteristics through service quality indicator analysis, 
applying these to NTIS as a case study to identify service 
problems and propose improvement measures for web-
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based research record information services.

In summary, the core themes of NTIS-related research 
converge on: data and system management, analysis of 
R&D investment and performance, enhancement of user 
value and analysis of economic ripple effects, and applica-
tion of diverse analytical methodologies. These themes 
illuminate the multifaceted role of NTIS in promoting 
national R&D and innovation, alongside the development 
process of the NTIS system itself. Furthermore, synthesiz-
ing the thematic analysis of this study reveals that research 
related to Korea’s NTIS holds significant meaning beyond 
a simple exploration of knowledge structures. It serves as 
an important case from information science, sociological, 
and R&D policy perspectives, concretely demonstrating 
how national investment in R&D information infrastruc-
ture influences the generation, direction, and diversifica-
tion of academic knowledge. In other words, this suggests 
that NTIS acts as a driver promoting the propagation 
and differentiation of various research topics within the 
academic ecosystem, moving beyond the mere role of an 
R&D information service provider.

5. CONCLUSIONS

5.1. Discussion
This study reveals that NTIS-related research has fun-

damentally shifted from system-oriented development 
toward broader scholarly application, demonstrating that 
NTIS is increasingly functioning as academic infrastruc-
ture within South Korea’s research landscape rather than 
merely serving as an information portal.

This comprehensive bibliometric analysis of NTIS-
related academic literature in South Korea from 2008 to 
2024 goes beyond simply quantifying a research area to 
demonstrate how national R&D information infrastruc-
ture dynamically co-evolves with its surrounding academ-
ic and policy ecosystems. Our findings provide insights 
into how such platforms both shape and are shaped by 
broader currents of governance, knowledge production, 
and technology adoption.

This study reveals that despite steady growth, the lim-
ited research volume coincides with pronounced institu-
tional concentration around KISTI, the system develop-
ment and operation entity. HHI analysis shows relatively 
low concentration in publications but higher concentra-
tion in citations, confirming that influential research 
clusters among specific institutions. This pattern reflects 
important dynamics: While KISTI’s central role has clearly 

driven knowledge production and established it as a hub 
in inter-institutional collaboration networks, it simulta-
neously fosters knowledge path dependency and tends 
to channel academic participation in specific directions. 
For NTIS to develop as a truly national research platform, 
gradual evolution is needed from the current supplier-
centered model led by core operating institutions toward 
an expanded demand-driven ecosystem that actively em-
braces diverse perspectives from universities and other 
research disciplines.

Furthermore, changes in research themes reflect a 
significant transformation in South Korea’s national R&D 
paradigm. The decline in research focused on system de-
velopment and data management, coupled with a surge 
in trend analysis and performance evaluation studies 
utilizing NTIS data, demonstrates that NTIS has ma-
tured beyond a simple information repository. Academic 
fields are also expanding significantly from traditional 
technology policy and library and information science to 
interdisciplinary research, business administration, and 
engineering domains. Nine thematic clusters identified 
through keyword cluster analysis concretely illustrate this 
diversification, particularly confirming that while R&D 
lifecycle-related terms maintain their central role across all 
periods, advanced analytical techniques such as big data, 
text mining, and AI are emerging as new research driv-
ers. This transformation reflects the institutionalization of 
data-driven governance in S&T policy, positioning NTIS 
beyond simple service provision as a core tool for national 
innovation strategy. However, such changes bring new 
challenges. The relative decline of foundational disciplines 
such as library and information science and R&D policy, 
which traditionally provide theoretical foundations, may 
potentially weaken the long-term intellectual base for such 
applied research.

Finally, this analysis reveals important knowledge gaps 
that represent both challenges and opportunities for fu-
ture research. The overwhelming domestic concentration 
of research leads to insufficient international comparative 
studies, and the pattern of publications centered on do-
mestic journals limits the global dissemination of research 
outcomes. While the application of advanced analytical 
methods such as AI and text mining is increasing, in-
depth research on national data governance, the specific 
impact of NTIS data on policy decisions, and the role of 
information science in shaping technology policy remains 
insufficient. Addressing these gaps is crucial. Through 
this, NTIS-related research can advance beyond its cur-
rent focus on data utilization to develop as a core research 
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area exploring the complex interactions among national 
R&D infrastructure investment, knowledge production 
dynamics, and policy innovation.

5.2. Practical Implications for Enhancing NTIS-
Related Research

Our analysis reveals limited research volume (169 
articles over 16 years) and pronounced institutional con-
centration around KISTI (37.3% of total publications), 
underscoring the urgent need to broaden participation 
beyond the current supplier-centered model. As practical 
measures, research support programs such as thesis com-
petitions utilizing NTIS data or workshops for early-career 
researchers should be expanded, and regular NTIS-related 
sessions should be operated in collaboration with relevant 
academic societies to form a focal point for the researcher 
community. Additionally, efforts to plan and support in-
terdisciplinary convergence research projects should be 
undertaken to accelerate the positive trend of research 
expansion into various fields such as business administra-
tion and engineering. In particular, while maintaining the 
current KISTI-centered research network, it is necessary 
to gradually expand participation from universities and 
private research institutions, promoting a transition from 
a supplier-centered to a demand-centered research eco-
system.

Thematic analysis demonstrates a concerning nar-
rowing of focus toward data utilization, with such studies 
increasing by 42.6% while foundational system improve-
ment research declined by 25.9%, pointing to the need 
for deeper theoretical engagement to strengthen the intel-
lectual foundation. This trend shows that while NTIS data 
utilization research has increased quantitatively, it is con-
centrated on specific topics, and research addressing theo-
retical foundations has actually diminished. Therefore, it 
is necessary to establish and guide research agendas that 
can add depth to research from a long-term perspective, 
beyond short-term trend analysis. Specifically, research 
in technology policy and library and information science 
fields should be reactivated to strengthen the theoretical 
foundation of NTIS research, and exploration of challeng-
ing topics should be encouraged, including the knowledge 
gaps identified in this study: national data governance 
frameworks, evaluation of NTIS’s policy decision influ-
ence, and comparative studies with similar overseas sys-
tems. Additionally, empirical analysis of NTIS data’s role 
in evidence-based policy formation and its actual impact 
on the national innovation system, which are currently 
insufficient, should also be expanded.

The findings reveal overwhelming domestic concen-
tration, with NTIS studies concentrated primarily within 
South Korean academic institutions and journals, and a 
notable absence of international comparative studies, indi-
cating significant opportunities for global integration. To 
address this limitation, it is necessary to activate interna-
tional comparative research and expand cooperation with 
overseas researchers. Through publishing NTIS special 
issues in international academic journals such as the Jour-
nal of Information Science Theory and Practice (JISTaP) 
or operating NTIS sessions at international academic 
conferences, South Korea’s experience with national R&D 
information systems can be shared with the international 
academic community. Such efforts will enable compara-
tive analysis with similar systems in other countries and 
provide opportunities to objectively evaluate NTIS’s rela-
tive strengths and weaknesses.

The increasing use of advanced analytical methods, 
with AI, big data, and topic modeling emerging as domi-
nant keywords, points to the need for NTIS to expand 
its data openness and technical capabilities to support 
sophisticated analytical approaches. Since the develop-
ment of the research ecosystem directly depends on the 
platform’s openness and functionality, system innovation 
should be pursued for NTIS to leap beyond a domestic 
information service to become a global research infra-
structure. To this end, compatibility with international 
standards should be secured by applying global identifiers 
and providing multilingual APIs to enhance accessibility 
for overseas researchers, and data sharing and reuse poli-
cies based on Open Science principles should be strength-
ened. Additionally, AI-based intelligent analysis functions 
should be introduced to seek evolution into a ‘knowledge 
discovery platform’ where researchers can discover new 
insights through data, beyond simple information retriev-
al. Development of customized services reflecting the re-
quirements of various stakeholders including researchers, 
policymakers, industry, and the general public should be 
undertaken, along with continuous improvement through 
regular user experience evaluations.

5.3. Contributions and Limitations
This study makes a major contribution by expanding 

the academic scope of existing quantitative bibliometric 
analysis, which had been limited to specific technologies 
or academic fields, to a national R&D information system 
(NTIS) itself. Through this approach, the study systemati-
cally identifies the unique characteristics and developmen-
tal process of the NTIS system, as well as its associated re-



Moon-Koo Kim and Byung-Hwan Hyun, Korean NTIS Studies: Bibliometric Analysis

101

search landscape and knowledge structure. Furthermore, 
it contributes to laying a foundation for future research 
on similar R&D information systems or platforms by 
integrating bibliometric, network, thematic analysis, and 
selective review methods. This study also makes a signifi-
cant academic contribution by empirically demonstrating 
that NTIS has evolved beyond a simple information pro-
vider into a core academic infrastructure for data-driven 
research, and by clarifying the process through which a 
national information infrastructure influences the direc-
tion and form of academic knowledge production. Based 
on the diversification of research topics, the expansion 
of academic fields, and the sophistication of analytical 
methodologies, the study identifies that NTIS functions 
not merely as an information repository but as a driv-
ing force that promotes and differentiates research across 
various disciplines. This study further contributes from a 
policy and practical standpoint by diagnosing the inher-
ent limitations of an academic field centered on a specific 
information system and proposing practical directions 
for overcoming them. By addressing problems such as a 
quantitative lack of research, knowledge production cen-
tered on specific institutions, and a research scope limited 
to domestic boundaries, the study proposes concrete strat-
egies, including the vitalization of research communities, 
diversification of research areas, global expansion through 
international collaborative research, and strengthening of 
inter-institutional cooperation. Through these proposals, 
the study provides important policy implications for the 
sustainable development of national R&D information 
infrastructures, including NTIS.

While this study provides comprehensive insights into 
NTIS-related research patterns, several methodological 
constraints and scope limitations inevitably influence 
our findings and their broader applicability. The most 
fundamental limitation stems from our exclusive analysis 
of Korean literature, which, while providing deep under-
standing of the domestic research landscape, constrains 
our ability to position NTIS within the broader interna-
tional context of national R&D information systems. This 
domestic-focused perspective limits our understanding 
of whether the observed patterns represent universal 
tendencies in national R&D information ecosystems or 
reflect Korea-specific developmental trajectories. Fur-
thermore, the methodology applied in this study was 
effective in systematically analyzing research trends and 
collaboration patterns, but has limitations in capturing the 
substantial impact of NTIS on the academic ecosystem—
namely, the deeper mechanisms such as actual policy 

decision processes or new R&D project planning. While 
our bibliometric analysis successfully identified macro-
scopic knowledge structure patterns, it could not elucidate 
the complex mechanisms through which NTIS data has 
specifically influenced R&D policy-making processes, 
national innovation systems, and academic communities. 
This gap between observable publication patterns and 
actual impact on the academic-policy ecosystem repre-
sents a significant constraint in fully assessing NTIS’s role 
as policy infrastructure. Moreover, the selective literature 
review approach employed in this study, while offering 
the advantage of providing qualitative insights into major 
research themes, operates within the constraints of subjec-
tive judgment rather than systematic synthesis. Although 
this approach enabled us to capture in-depth analysis of 
research focus areas, it lacks the methodological rigor that 
systematic literature review methods can provide.

These limitations collectively point toward promising 
directions for future research. International comparative 
studies examining multiple national R&D information 
systems, including the United States RePORTER and 
Japan’s KAKEN, would provide crucial context not only 
for interpreting the Korean experience but also for un-
derstanding within a global framework. Mixed-method-
ological approaches combining bibliometric analysis with 
surveys and case studies could bridge the gap between 
observable publication patterns and actual impact on 
the academic ecosystem. In particular, the application of 
systematic literature review methodologies would enable 
more rigorous and structured synthesis of research meth-
odologies, research topics, and results, supporting clearer 
judgments about the relative importance of different re-
search streams.
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