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Abstract The governments of Korea, China, and Japan have operated comprehensive research institutes
for railway technologies. Korea Railroad Research Institute (KRRI), China Academy of Railway Sciences
Corporation Limited (CARS), and Railway Technical Research Institute (RTRI) are the representatives of
comprehensive railway research institutes in each country. As a result of comparing patents since 2000
through Keywort DB, KRRI had the most in terms of quantitative competitiveness of patents in 2019,
with 1,923 cases. On the other hand, in 2023, CARS took the lead, growing significantly to 3,553 cases.
The quantitative growth of CARS was notable, with the number of patents in IT increasing by more than
1,000. Regarding qualitative competitiveness based on family patents and citations, KRRI was evaluated
highly in environment and chemistry. RTRI was highly evaluated in the areas of rolling stocks, electricity,
and environment and chemistry. All three Institutes had a high proportion of domestic patent
applications, but KRRI made the most efforts to secure competitiveness in overseas intellectual property
rights, including PCT. As a result of comparing paper presentations through the Scopus DB, CARS
continued to publish the most papers, with 1,527 in 2019 and 3,090 in 2023, showing significant growth,
nearly doubling during the 2020-2023 period. As a result of evaluating paper impact based on citations,
KRRI had a higher competitiveness than the two institutes in 2019 and 2023. In the future, exchange
and cooperation centered on each other's strengths will be required based on the technology
information of the three institutes, and it is believed that it will be necessary for cooperative research
based on scientific evidence to secure world-leading railway technology.
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Table 1. Railway research institutes in Korea, China
and Japan
Year of No. of Type of
Name | Establish- Research Or Yi \ation
ment Workforce ganiza
Government funded
KRRI 1996 270 research institute under the
Ministry of Science and ICT
Comprehensive railway
CARS 1950 3,000 research institute under
China Railway (CR)
Comprehensive railway
RTRI 1987 550 research 1nst1tut? invested
by Japan Railway
Companies (JR)
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Table 2. Analysis methods for comparing patents and

papers
uantitative ualitative
Item Q ) Q )
Analysis Analysis
Comparison of time .
. P L Patent market index,
Patent | series status by institutes o
Patent citation index
and areas of technology
Comparison of time serie . .
Paper L Paper citation index
status by institutes
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Fig. 1. Time series status of patents of railway
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Fig. 2. International patents status of railway
research institutes in Korea, China and Japan
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Table 5. Patent market index of railway research
institutes in Korea, China and Japan

Name|Year Rolling Intelligence |Electric| Civil Environm) etc.
Stock ent

2019 1.02 0.92 1.02 | 1.04 1.38 0.95
KRRI

2023| 1.07 0.94 0.92 | 0.99 1.02 0.98

2019| 1.02 0.97 0.97 | 0.98 1.07 0.97
CARS

2023| 1.01 0.97 0.98 | 1.03 1.04 0.97

2019| 1.12 0.79 1.16 | 0.83 0.77 1.19
RTRI

2023| 1.26 0.74 133 | 0.74 0.73 1.19
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Table 6. Patent citation index of railway research
institutes in Korea, China and Japan

Name|Year Rolling Intelligence| Electric | Civil Environme etc.
Stock nt
2019] 0.91 1.05 0.93 1.33 1.01 0.89
KRRI
2023| 1.00 1.05 0.86 | 1.18 1.80 0.84
2019| 0.87 1.02 0.72 | 1.05 1.33 0.60
CARS
2023 0.96 1.00 0.70 | 0.96 1.30 0.60
. 2019| 1.01 0.89 1.32 | 0.90 1.35 0.96
RTRI
2023 0.96 0.88 0.89 | 0.89 2.35 1.39
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Fig. 3. Quantitative status of papers of railway
research institutes in Korea, China and Japan

AR, Fig. 49} o]
EE3 7o) tEA vehdt
. 200397k RTRIZ} 4 Ao} 64
= CARS7F 91 B 7574, 20154
KRRIZ} & e 1507 oA IS =54 Z
Tobct. oheh 2018 E CARSY] =HHlE7}
74stal, 2020~202349 717HS AXHA, oAl &
Eol Arv|& =REURE AEstl e FRlsioith
KRRI= 20149%E 7IRIB7HE A4S B9 SCIF
=S BHdS Fdioks o] BhE o] =EAA 9
&A1 S7HE ARlst Qe ZAoE woEh

Total number of
Paper

[}
'
1
\
\
|
]
1
h
1

Fig. 4. Time series status of papers of railway
research institutes in Korea, China and Japan

427

< YERT Table 73 2] KRRIS =2FFHA+
7F 0.4284 F 718HET ”EHX*QE A YERAL,
2019'd9] ojof A&t 7MY B2 = FAEAEe
Holi I, TRt RTRIY =& °“s%§°] 20234 =2
A S71RE Aes EAE U

Table 7. Paper citation index of railway research
institutes in Korea, China and Japan

Items Year KRRI CARS RTRI
Paper Citation | 2019 0.45 0.36 0.19
Index 2023 0.42 0.30 0.29
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