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The Comparative Analysis of Outcomes on Patents and Papers of
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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 representatives of
comprehensive railway research institutes in each country. KRRI was found to be the most advanced in
the quantitative competitiveness of patents. In terms of qualitative competitiveness, KRRI has strength
in civil engineering, whereas RTRI has strength in electricity. KRRI was found to have the greatest efforts
in securing competitiveness in overseas property rights. By comparing the publication of papers, CARS
published the most papers. On the other hand, from 2015, KRRI showed an upward trend and published
the most papers. By examining the impact of the papers by the citation, KRRI was found to have higher
competitiveness than the other two institutions. In the future, it will be necessary to perform big data
analysis on patents and papers of the three organizations, derive the key research areas and promising
technology areas for each institute, and establish a mid-to-long-term development plan for railway

technology based on scientific evidence.

Keywords : Railway-Research, Patent, Paper, Research-Outcomes, Comparative-Analysis

o] =2 AT ATY UFY Furlens g4 9 F5AT S AA AR $YENS
Corresponding Author : Sunghyun Baek(Korea Railroad Research Institute)

email: baeksh@krri.re.kr

Received March 23, 2020 Revised April 2, 2020

Accepted June 5, 2020 Published June 30, 2020

455



71¢e Adst
AzE

<% ¥&4E, ZAEE 5
AL aE WSkl Q. o] 712 ePlE
off 7INket A=A S519h mie ASHoR kS
3t glow, ol VlegRE2 =AY Y]] et
MAFEE 23 7] hizel B2 vl 7Hs3sict.

°l ‘I‘?LL— AT ledTY, SEETERITY,
Pladrart Bt 53], =2 454

AH RN JoE| sk, F5or =T
o 7]%711%}’%%*% g5 mpetstal, oldf 7|Rste] ¢
ST E2 olsfstaL AHEF Aol Wt
=dog g}
7 e dEste ArSgATrIes
71aw AElUE A 5 4% 7

olek. wheba] A 7lgke] B3] Wl ko
2 I;H_.&Q :rLHJ,]_« Aoy BAsto gz 7t 7|2
o] AFgFFE Hlashs H 79T 4 & Ao wd
ot

gul

R

M

[

2, AAA

ol

HE U A7y

0

2.1 M#oIT HE

AL} AAZE Z71elH 1 gTke] med B0
2 <lste], R&D AT E Aol thet =97k wkAer
%!xl% Joto] m&E|A] Rotal Qlrk. ot AFAoR
= v W7} 7Rt AR EE B-g35loiof 517 i
Slot =RAAS FAH0E HTE EAske Alo]

o,

3;

Jlm

I
I,
2,

we L I
,
J

o)
£
=

N0
=2=

g B Azgolt FH Sof T 7]
T 259 Bol 2950l gk A5, T
z3}sto] 7 AlgiBole] EyA] ApgElo] gt
Eopo] A9l ole] A7AIEe] o8 TeiE
sofsta wld 71&WRe A o S5
i L5 AA3-4l. S, AP, AED
glold 5 57 714 Eok] g 84
@77 R Rolglct. ol £ Aol /1%
A ARIEEAE 98] B54nE 2459 o
o Heb AElES FRH0E SUshe ARG
Ao vmet A7 o4 QIoiTk Eek Salgne}

Al
K-

S
e ML

ML AL
ek

o
-

S
(RO

AANZ O
=

1

_‘d
rj&

(o)

=

R

456

ERARE W LB AYATE PR 2
ek,
2.2 HAA| U A

o] GTE WA, BT, Yuo| YEFYAT/IHOR
Al A77)ee] B9 A vl BAstect A
AF/Ee HYAE, A7l Fu, VW HEL

Table 13} Zt}.

Table 1. Railway research institutes in Korea, China

and Japan
Year of No. of T ¢
Name Establish- 0. © yge O,
Workforce Organization
ment
Government funded research
KRRI 1996 260 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 1['{st1tute 1nveste.d
by Japan Railway Companies
(R
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Table 2. Analysis methods for comparing patents and

papers
Quantitative Qualitative
ftem Analysis Analysis
Comparison of time
series status by Patent market index,
Patent T o .
institutions and areas of | Patent citation index
technology
Paper Comparison .Df t-irne‘ series Paper citation index
status by institutions
5519 AH34Y 244 9sl, OECD(2009)°714
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Table 3. Index of qualitative competitiveness of
patents and papers

Items Index for Qualitative Analysis
(FP, . P
Patentmarketindex ;; = — ;
E Ry E
Patent
Market FPij = number of family patent country of %
Index institution in J field of technology
P,-y = number of patent application of % institution
in J field of technology
Nt = total number of fields of technology
_ __ (erRR)
Patentcitationindex ;; = — =
(31CP,;/ Y RF,)
j=1 j=1
Patent . .
Citation CRJ = number of patent citation of % institution in
Index J field of technology
RPl-]- = number of patent registration of %
institution in J field of technology
Nt = total number of fields of technology
o T
Papercitationindex  ;; = —-———
Paper 21 (YTU
Citation T .
Index CZ] = number of paper citation of J institution
on % technology
Nt = total number of institutions
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Table 4. Quantitative status of patents of railway research
institutes in Korea, China and Japan

No. of patents by technical field

Name No. of - i
Patents | Rolling | Intellig Electric | Civil | Environ | etc.

Stocks | ence
KRRI | 1,923 841 415 169 262 39 197
CARS | 1,678 610 298 169 372 41 188
RTRI | 1,087 371 363 18 153 137 45
Sum | 4,688 1,822 1,076 356 787 217 430
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Fig. 1. Time series status of patents of railway research
institutes in Korea, China and Japan
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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 Rolling Intelligence |Electric | Civil | Environ | etc.
Stock

KRRI 1.02 0.92 1.02 1.04 1.38 0.95

CARS | 1.02 0.97 0.97 | 0.98 1.07 | 097

RTRI 1.12 0.79 1.16 0.83 0.77 1.19
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Table 6. Patent citation index of railway research
institutes in Korea, China and Japan

Name Rolling Intelligence | Electric | Civil | Environ | etc.
Stock

KRRI 0.91 1.05 0.93 133 1.01 0.89

CARS 0.87 1.02 0.72 1.05 1.33 0.60

RTRI 1.01 0.89 1.32 | 0.90 1.35 | 0.96
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Fig. 3. Quantitative status of papers of railway
research institutes in Korea, China and Japan
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Fig. 4. Time series status of papers of railway
research institutes in Korea, China and Japan
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Table 7. Paper citation index of railway research
institutes in Korea, China and Japan

Items KRRI CARS RTRI
Paper Citation Index 0.45 0.36 0.19
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