ISSN 3058-2784

JIJ1I

q
i

| ®I3H H|25(2024) |

=& I

01 o= AXFFEH|7|H| Lo 2et AL
- THHQIAIS| HEtS A

co= &

02 ELRURS F3t 7|7ALIe| 83 R&D
03

JOURNAL OF 04 RESE3HOIO| KR, 224 521 U by A 2
MACHINERY INDUSTRY

KIMM SI=J IHSY IS4

KOREA INSTITUTE OF MACHINERY & MATERIALS X 7|E TI|H7ISXA | O] TI|H MU 2 HEO| HAL|GAL|CE







CONTENTS | =+ A} ‘

3(2024)

HI3H |2

33

IH

[N

~O

73

OH

w..qﬂ ol
H K
o =1

121

t

 H|







7 AL A A

(2024)

k=1

H3H X2

=718 2

i
<

04







JIALEAT | HM3H H25(2024) pp.1~31.

ot AIE ST fildajo] et A

= -
=

=

= o =
==0}7| floll =L=tS it Chdet .=0[ O|FORICE. O] IFE0IA, 7|2] SkI0] S0t Ol 2 F2E|UCH,
S gdelol/| flet staX =97t RZE UL 0[0f = G+0A= KIS 22 ZMAI=E EE510, ZHA,
Afeld, el 1 g AP U0 DX = SEs 2M0IA. &4 21, M At Al A= T2
ARY 7|99 sitg ZLIok= SEHOXT, APY A= S Xoffols A2 LERHD MR
HUEZ= Ml 7t R #AVHE0l6H s DXl A2 LIERRTE 0l2fet Zit= AVt sitls
Zllol= ZHI/HES Sall, A/t EEA] 282! 0] OtLH, F2o| HEs A2t X&E Sall sitls
=li3foh= 2+40| 20| SQ0ITH= Z0tE SHAEICE o MO S0 H|2| R0 Mt AE 71X
E4 L= a0 Tt o) DfRls Fg ot Hetd 4 AUk L0 20, 01F 12ieh FAX FZ0|
2R+ U= A2 OfoEtt. = St &%, ARY 7YY S XES IS AgHMe| Yekd 280
=842 A== E8E £ Us A0

F M O S, ZEPRE, A, AHREYHI(ARY)

Hed 2024342149 SE=2 HEY 2024963 13 AMEY 20244 63 20

* 2 RSy skt Rl gpark88@changwon.ac.kr

sy 3



JIALAST | H3H H25(2024)

I.ME

Schumpeterd] B-29, W3S & 8 2 Flojn] G 22] A}5]9] FA] F& Pk
GG AL Ot=F] 5} FHoZ Fgr + )

- Sweezy(1943. 93) -

o

2| YA " deH(digital transformation), ¥4 #i& #4, S2H 35T v 52

235 o8 w2t (paradigm)] W3F7F 571 oA Uil Qloh.2) o] gt 5714
oIS 3 A5t ] YelAE 2 Y 7]<& 2]t 4(technical leadership)] B3t 523 A
O = QIAHEL 7& YuiS B9, EEAAES FESIL AT ES SR = A= AVE
A 4= = Aot o= AF/NEHR&D) Al AHlo] @72 o] 1 A FFA Q1 Adwto] ofEsh=
B FESHL, oA o|H FAIA I QA& NEsto] 7|ext 9] sl Aesh=
Aol A4 o Sa8A = A& ulgtt

AL G4l A = F 9lo], FAIARR] oA B2 o] AAE| AL It o] EH|H, OECD
TFAE L3 (OECD Regulatory Policy Committee, RPC)?} AA|FAA HEYZ
(Network of Economic Regulators, NER)E SlA4, A& A9 Hpolicy maker)&°] &8}
A/d0] 2 ARolA 559 PRt oYz} 7|&3} 4l S XUt {5l 55 A
845 gttt ol= 415 71&= Qs A7 == A ZAIE sHastal AR F o= folgt F4l
A1dst7] fiet 2 A B(good regulatory practices)¥ Hot &3] 112 A7 &

A AL 9%t HlolE 79t FZ Aol FH5h= A2 = ofsfHhd &, File A5

el

oA BEH9 FAL WSt oju] sj4E % ik,

71999] B4 Ag] AvbE o 2 TR s aakspillover effec)S H&3at 54, 7|9
o] A S 7}aketo.2m A9l (comparative advantagd) S RAT 5 k. Z, FALL
7199 A2 SRg 98] WHolth 7|90 HAlo] AL vl e 9% 3 A e
7199 482 BA4) W9lo] mRE AL ok 5L wol=r] fEAoR FA B 5L 5

1) “The causative factor in change, according to Professor Schumpeter, is "innovation," which is defined as "doing
things differently in the realm of economic life.” Sweezy(1943: 93)

2) https://www kistep.re.kr/gpslssueView.es?mid=a30101000000&list_no=48729&nPage=3

3) OECD(https://www.oecd.org/fr/gov/politique-reglementaire/regulation-and-emerging-technologies.ht
m) (ZAY: 202414 3 13Y)
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2 QIrHol A4S 1, 2018). SHAIE, 71910 WAL WeAH 02 H0| FAl)N AFEA 5
o} AR A8]0] 1A A9k 7]919] B4 el A Tharst B4 0w R o)
A} AL 5 B 5T 057} 9] wholch webA, R AL 7]Q9) Ale] AbHo
2 2449 Zolek Ql4jo] Au=o]ch g4, 2020)

g tAl(deregulation), FAIEH, FAIF 4l 59 7ido] A&A 54 ot= A% FAlZ=
912 A 53 22 T35 Aaed & o= & 7419 A (target) 0. & o gt} o] st
W82 254(2017: 8)94 Aol A e - 5t 1 HE I Q. olofl WEH, V&
TAE TS o|&tt. 71&2 A, 7143 AH, A4S 4ok, 1HAlE A5, =59,

rz r
d

Pl 5 AR AU 2910 ek SR, 991202009 Sl ek
AAT, 0|2l FAEHEA B AL oL Hek 22 Ho] Basit. 54
sobol 4 A LA AL AL, 7] 9] S A FGBFol A& R, A
o] 7iglo] WaT 4= Slek. 5, 719j0] S FAT 4= G AT B T5L SR AR
A7t 334D % ek

lo

ARG EZQ Xﬂﬁi‘ﬁ% SaLba} ) w0 $83t e Ssiekt. Sal, 714K
o A9} e i £ 2] YR AL 27} Aol £ AR TS Ho| 1
St 2 e]LFeb ol 4158 WAH (benchmarking) Al 242 5LE olef Kl

4) tistel=2 M2 2| (https://www. korea.kr/news/contributePoIicyVievv.do?news|d=148874274)

b) YR=2019 88, AX- 25 TH| AY LSHMS LHSI = EHO'—J+EE Jfdotal, ARHO =N FUYHS
JHOrAt SIRLE. 010, SHEOFE A0 20| FAIS RAIGHL, Q1T BF X[t 7|y 78 AHEA 115, A=ts}

M= A SO ZERACE 2=, O={g M2 AL WML SA0| 24 T% YU Z=229| EOfUCtE Ml
7102 2 2 9\C}
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gAle] g4 Aelof oA, RAZ FHE(Joseph Alois Schumpeter)2] =2]7} 7H4
HHARI A F stz Q1A E 31 It} Shumpters= 19 4?1 ‘The Theory of Economic
Development 9|4 T2} o] AA|RIe} o] gh= A2 2 ollA 78 Zo] ofy 2t i
oM Axg FEA o= WAsHs FAINEY] M o|sfisfoF gt ARyttt ET
Shumpeter(1934: 93)= “F=(E= FR)E A= A7 e, 13 b3 H &6k =
oA, & 459 Eui7t otye} AdF AHAE sl AL, AHilo] thE AbRtE T S-St
AL Z2Hsly, ALeles 250] Qo). upruko 2 3%.9] 7| E(joy of creating) ¥ L& L

Shodl] W2 718, o)1 Bs] A1) o K9k B34S MR1sHs 7o) Slek. ek AA

v} Qltt. o] gt 8- QI7to] 7|EH o &2 HxA Y9l Bofl AAEHAS 7T 5 e
F4lo] Y520l x4 uti(creative destruction)” HIEE= 2 & = lth. o] 4
S85H A== o] AT AR E 2T = e S e FolH, o] & ZRY
gt o5}, o2t HHA, 0]F71(1998)= F5HE2] A& A9 o|g]el H K.
3 2 YARS Bl FHS ok Aol AReh vt Jlrt. & F419] 7 ofsfof glo]
g0 dgo] Fa% AL I = AUe dFoltt

0 &2 FAZ- A3l oA Argstaa} itk HAE St A Y] 9%t
A9 A)F o2 2& & WiA(Oslo Manual)S & = 3t 0|9 W&ol W29, 71 2] 541
L5 gt 7]}do] 4l S ol ok e SHY ML &5, AP S LAY &2
= ZYT 4= Qthe]A%- 9, 2020: 100). o] ZHYol|A, 7] G2 FAIS 5 AA| 2 0= =35}
At QR0 A &4 (sourcing)® &= Qlt}. 18] 1 FAS 2 ERE DAIoHA] Ll A2
A& ZET 5 9or, ojgst AE &8, K5, old, B, 2tolAl(licensing) T =
A= EHo] A sict,

olelet HA1YE T} to] HAIE T Ao olsiE Bast et FAgTH= o
239} G4 Qo] YEES o) AdE F419 ATE ojulstel, 7190] B 94
obUle AA] 9 AL, B 2] 3 2 Bl WA Bt G K| Sk, o]t
Ao A% A 2 WS T 229] SATE £ B oo 2ot BhE

A A 5 Aela] 2o
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JIALAST | H3H H25(2024)

71o43tAL Aafa 4 o8, the A5 4 1A 9] SAolE G 1A 4 ATHelHS- 9],
2020).

¢tH, Kline and Rosenberg(2010)°]] 2™, A1 v - Bxloly E8A5itH= E4J0|
Y| whZo], T A S TRt 73 9] HIlE ke 4= okl ARgsitt 18 i, g4lo]
= A2 S7g0] ofPrh= BAJo] EAsHH, 2 A3t 7|& A A} Aol A 9] 2Eo] glS -+
HEAEL ATE 2E55177F A vt FolET G419 22 YFE O & Q1A E = A o]
ofgt &, & A|A”I Z-2 A o8} 8 5tth= Aol o]2t fAFH, Kahn(2018)Y]
Aol AT F419] o]=fgt o Zof mEbd REY W2 £Z|0] oA 5| g4l ol sffsh= Aol
of Pt ArgstaL Utk A=, A ofsfistal A5ty sl S4lat IS, B840}
Zdoll et 414 A oE Sl FAlE SRS 5 Q= AHEA S 7 A Sk Aol B a5ttt

o]A ¥ Schumpeter”} Al&FeE & 413} AT =2]= 1960 tof] B2 A e AF=0l 2 5h
AZHEEHAL, 1970 ofl+= A& EF2)AHneo-Schumpeterians)E°| 71&5 A3} 71¢
7F NS R 3}7] At 1980d tfjofl+= =7} A A Al (national innovation system, NIS)
Fo] &5 o] A AAA = AFE T 1123 2000 o= FHE SHOE Aol &
(transition theory)& FE5HH X|&7Hs8t A|A 2] M-S 325kt SHARE, $-2ueto]
A= oo Tt A7 HE510] 71& 841 A2 @43t B R 5tth= A 4]0] A7 =7 = it
(BAF-F A=, 2023).

=
=

2HH, A7) A A =1L Qs Ao B2 E A7 FESIAL = AR -2 Al o] ThsiA
T AP 5= A=, ol A ALl 7 e A Al(socio-technical regime)o] 7|58 7H
7140 A4 =2 A& A&5te = Aol Ao, A= F4lo] WA w7 Ysix= 7154
SO A7 A7 52 = A A A o] o] FoAof gtttal & 4= itk Ao|tt. o|<t
Ads, Mgko| 2o et 7129 =25 AT EH, AAF A E= Tt tisiA U=
FAE0] AXEE= A & & AUt 59], Ay *]Zl’%ﬂ H3lo] tisiA o524 A
(multi-level perspective, MLP)2] FLo] F-ju|st A 0 & YyebLtal Qitt. o= EA) &4l

(niche-innovations), A3)71& AA (sociotechnical regimes), AMS7|& A¥
(sociotechnical landscape) 5 All 714 9] &2 AE (heuristic) ¥4 7Hd-& A AISFL Ut
(Geels, 2002; Geel and Schot, 2007).

Hop FA-o 2 MLPL] o m2H HE-2 (1) 541 g4lo] a5 34, 714 /35 7HA,
283 159 A9 5ol W mHllg o] 1=, (2) @ wske] AlA| &, (3) AAS] E<Hgst

8 #=IAHT



7t A 941S 917 718]9] ZH(windows of opportunity)& HEE Al ©A 9] FE2-8-2
&3l ol Fol At o]H g 2 A 22 FAlo] 7|E AA|e} BAshE 7 AlolA et
ntAsk=t] 3784 02 7]ofglitt. opA|et, o] g MLPO] tafA = W2 v]ito] A|7] =] o] $itt.
o|SHH, AZEANA ol d Y] A8 7Hsd T, AR 71eF] MY BRE A&
2 AR Tt %A T Tk Zlo|tk. JLH|E ol e S41S 9% A1)
o} 7|0 A|AEA WSt tisfiA] o] w|eh R d S A SH=Aof gt DAY AJAE AlE-5)
2 Q)k of (19 112 A7) A¥E MLPY FH& #AE E=3)H Aolct.
[ 1] Mo thst O H2
Landscape
developments g
S
I
Industr_is*ll networks,
strategic games . —————
Socio- Culture,
te‘::ch';ica] ?\1’23.3‘.’.12
regimes
Infrastructure
Technology
A
I 1 I
Technological +' . ;/? ; ' Pl
e e g Faied 2 PY
PL nnovation .
- F Time

£X: Geels(2002: 1263)

2. 7M1t o] ZA 0 Cet =2

cheo, Ao} 8419] Aol Thal A A At shek. A1) Aol chalA] &2 v
ool w2, ket 2ol AAIE FAE “AACIA Wz Y9 FAS A% 53 B
e

FE FA 5T A B=olU AR 717 Al Bske Ak 7T, B A7,
A B BA9] Salgsol dFE € = AT (18- 9, 2018: 309) 1Al BT LR

%
TR 5 QA QUL O A H A, S A A, GIH FA SO F8E 5 ek,
&

A, A A AlE wARRL 17 9E des o529 FAIRS (A B 4] 52 Al

st=7AR 9



JIALAST | H3H H25(2024)

G2 LA H 0=, AMSA Al AR o2 o AR Jeo] ASlA Al 9 ATy} B
U= B2 Aoh= A&, B[RS PR S, AP A s 121l 3 @ FA|e 22
AHE & & A ARRA A= Al 7HA FEoE FEE o A=, ol £V A,
A7 A, 1AL APERQIA 1A 5= Y o714 Bs £33 A7 878 A<
FHE UEA|YE £47]&E A= Tl Boh 35510 glow, Aopr]E A= A&l
o F=SRAL Qo 18 A, ARl Al It AR Rlee] AFSlE O = WA S Al T
85 T 5 S fEsks 02 B 4 kAR - 25 - HA 3], 2015). whEkA,
AR A o] A RE AA| 2= PP A E U= §40] AT LAt 419 739

5771 A5 EFoitt=s AS & 5 Stk
SHH, AR FAl 7+o] IAE AHshs Hl 9o, 71&9 B =2 ZE7Hd(Porter’s
hypothesis)@ 2 334 7} (pollution haven hypothesis) 5& 53 &4 6}"7 011:}
AA LB 7HAL A 7F G A& A sfisks Aol ofyz) @3] EX1gth= A%
a4 ‘FFXﬂ«] 337E 7199 g4l = 8R01& S7HIE & Qlth=
T A7 HIES] STt 22 R FF st
&

3|
Z3|
4= 9tk (Porter,

o =

1o

e >
o)
i)
o)
_VE_

r°"

inde, 1995). &, 7417}

)
:
ox,
]o
lN
fu)
>
N,
>
9,
o9
Ir
1=)
I
(o]
ku
o)
:?é,
o
L—‘

gk
p

A= U 25 3722 A 3 Y(comparative advantage) s = :
&7 FF 5 AL TR Hok A Q] 7] vhHE B9l 7192

2o 740 et FelS LA EN wEbA, AH[RHY] YZ(needs) R
A2l A 4=80] BhE3 4= Q= ATEE AlFT 5= A == Aot Porter, 1990). 12+ A
3l], Jaffe and Palmer(1997)+= Porter] 74 1FA12] 4l £33} -2 G744 FaFoll thsiAl
HIEAS o A E v glon, SAHAI7 S 7199 R&D A& +-97[et 34
A PF= AT A S &, ZE7HAE A Aot 74 Z2T=E AT & Qlth

10 s=7p07e



ol

[=2] o= AT ZEH|7 || Stlguto] 2ot i

r

, 2012; Q-0 =, 2012; ¥H-%, 2017). 24 mdA 7ML 7|go] dHF o=
(loose) s+ Q]'%]‘I_'{‘Xﬂ A=stal ofof tisfA] F2t Bl F 5o tisiA A EE =
The Zofe}. wehA], 7149] 7oA +HAle 32 o)zt gjul o] viidez Q144
, Porter®] 7Mdil= 22 233 2 v|dA 7HdE E3l 1A17H 71 Bl 84
ojglE = Ut &, SAA7E 7ol Fadhofr He vd2 dsAA B3
Zoltt. 123l @ oA 7Hd2 A9 41 7] BAll= 2 el iAol
joltt. 3 +AI2t S 4lof thsfiAl #4138 Rothwell(1992)0] ©H2H, 1960~1970
7HA AR A7t S7HIEARE, o1 % Al el @A 3] WERt T SHAIRE, 80 A
A2 Az/dell met 341 A7 57t A 2B 85 R AR Y= TR
S7HAHAL 4RI 5, Al 71949 BAEE Adlsie galo] #AAd
- whebA A 9] 74 03’50*91 Faopel HEo] A S =+ U=
A

th. o] FAL FAE H4lo] 54 BAS] 9T 5 ke

[r oot
o
ok EN

r&l‘

ol

= ¥0
1
T

S
i<
i

H

=i
o,
o
oy,
Hn

>
5
N
N
)

182 oj
e >
i)
i)

4
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o fr o rfE o o
%0 LIRS
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ry
S,
i)
Fo

o,
%
rhi
I

1831, Geels(2014)= 4% 58 T I YA (triple embeddedness framework, TEF)®)
S AIABEL =, ol A W 7S+ SF 2 &8 AAIE Al &4 (economic
task environment)¥} AF8]A X & 3+4(socio-political environment) 123l F -7
o3t 1A} 35S w75k A Al Al WA E R o2 7dstshs +22 27tolt}. o] 23t
2ol A Ui 71}dell YL PR = et WA Y S (mechanism)= AFY W 7143 €73
7+o] G 2 Aol gt HAM A A E3E AlS T =N AEE &= Qi o] T A=
A 2 T AL AIIE A 7H] TAl= A& JdF= —7—51 W o= Qo FA1A 2 =, Pennas
and Geels(2015)°l =4, BAA AR =714 - 5 A4 9] 354 =84, AFAH A
A - - BEA =, A S] et R, 71 A4 %E—ﬂ. AEA AR} ARA, 17 AL A - A
A X FFC3AAHAL, AHIALE} TE3HE, E57He}ARS 5ol A & FH 7149
g 4lof| Y= PFIthe AolthE91%1 <, 2017 XH R1]). o] et -2 & A oA FEH=
TS FBHAEAA, AHRA, PEA ‘foﬂ)oﬂ A AAEE AlSE 5= U

%

StH, 1371&(Green Chasm)?2] &=2]of 2, -7 9 374 7]& 9]

ol
l‘-lO
OHT

)
=

UHO| A0 ME HBUEIZZPO 2 HAOP| = SIS AT 2, 2017).
7) HE2 HH 718 B0l 27| A5-9] SMA AHXIO|M LB S0 2 SHME|T| O1H0] AMCZ 271 FHH|5HHLE

SEOtE L= = 4 U=, Ol IES :LEBPD:' tHESeke 4 UK, JZX| 2 F? 0| A2 AHKHOAH T

o= 1.

SHYE(0f HIRICH T2tk J2IH5S =4 5 HYL0[0) ot HHE22 0faHE 4 Uk

[=e T B B = )

stvpeRe 11



JIALAST | H3H H25(2024)

o) $8F717} A3 714 A AP dio] 410] U o]ojx] 4| gk o] F25
£ ieelo] FRg, WS 74, 7] e 4 ol 5o
ofje} mr} go] g8 4

o]
A== A8l A 28T 4 Avte =22 4T 4= 3l ZA°ItHAhn & Yoon, 2020).

AR AT AECNA = Al s AV riAE dFE 24T dFE TH R I =0lE
A EIT WA, #47(2020)2 7192 A4 o] AlF S Al EF0] A 9¥E ASA
o= ZA5HY, eI H71Ed A7 dale SASEAE A EdT £4 2T vY|e
P ARJA A7 A4S ABSIL, 71 d ARRlA Al SAlS SARHAL e o9t
A= A1) FFoll mEtA gAlof mjRlE ol Afel7t Uerd & a2 BoiEt. FAI7F
Sa7|49] 71& Al mAlE YF= 2451 Porter7Hdo] AAHE &Rt &54 -0l
- A8H8(2017)0l w2, F2A 2R A7} obd 2Rt A9 A ¥ S FAlol

#%¥|ofof Shrha 34t

#1939 A1) (2019)0] w2, 0] A ol Bt 719 Bl FAE AA
71909) 7% BE-L AoFshe BAHCE A4, 0|2 slasty] Aste] 24 Fo FAMSH
o] et BRI 5 A0 YT Lovt ofo] et QAL 229 SEOR o S| e
wolekal AAIG v ek, A% F471999) SAATHE AFH 08 B4 5T U4 o]
BE2018)°) TH2H, F47]9l0] Q415K AL RYD A9k A% 5% S 4lo] 44210
G FIAH, o= 7| ATIE AR FE A0 ekt T A2A(BY TEES
it 5249 Al %E%OH AL A7 AL B G TEHIS B B
A ALBQ017)9) el u}euﬁ A1 3 ow% 2§%¢ oleka g9ict

E3L olE AERAAE

192020222 FHE SO FY71G] A T4 o] VAL L 71 A7
BUAES £ RASNAT 2% AL B v V1 finol we ke e ks
#01:27] Y, BAUEA AT G Ao, 1984) il

12 s=271A¢7



oy

[=2] o= AT EEH|7|9] Slduto] 2ot o

51%

2022 Ai1E). A2 714 9] Bt E/49E aLeste] FAFAPE 7199 438l miAlE 9%
AR A2 - 0141 9(2020)9] Aol W=, Al Al 7192 Aol A Aol ARt =
of whhA 1 FFol EEH & Akl BASIAT 7199 R (7Y, 2719, 471
5ol m2bA A7 SAle] vA = dFE AT R ZA R FA 2 ER(2022)9] 1]
A 7199 FRER Zol7k ke AZ R 7143 FA7I A0l = ARl A A7
Z5HAE, A7) ool gA4le Adlishe 237 =E2d Aol B3, S471Y

l_.
? A

=

34

o
oA AR, WA FAE HALS FAT 4 AT, 1714 Bolol A= npr 2 4l
547019tk

rE

0=k Yok 541 M| A0 AL E 243 Prieger(2002)0f W2, AH|A & A13} 4] 2
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NS A BRY o] 38T 4= AUt 71 Rt AFAr] FAlof A =A%t
Thomas(1990)2] Aol A= H|=2] FDA A A TE A3 &fi A|FAE SHo 2 A
A (R&D expendituresZ Z74)0] A ZAshH= 2 02 Yepgdtt, skAWE td A kA=
TFA19] S (benefit)s W= Ao &2 UYEHGT o]2(’t AT AR A AP Ao g
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JIALAST | H3H H25(2024)

HFAHELE) F2 UE
YHAU-XL(2017) |« A=A FHs Ao SEHYH)
o SHAE 71 - 2EHO)O0X T, A £9, HERY S 220
TefA 2 207t 01
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YX2-QED(2022) | TP XI017HE 4 SO, 71@4e] RO TREME FFOI CIYat LiEr
4 US(SEE 2T HA)

HHES - 0|HMAH(2020)

Prieger(2002) |+ D17 S41 812 7191 T I SAl0] 2B 50l 3arg 02
Thomas(1990) | 01 Aiof 712! th HLETH 71940l 720] Tt 4ofe:
. + 47190 O RIS S| SRR S 0IID, A Al M
EEE8Q0D) | yag sa ag yEsls 20 28
« HEY| 22E BHOR FAIL BEHEHE, JIgiel & HE 2 41|
LEA 2/(2016) Sxixo| St 0|7
S5 e =20 Uh8E SN2 XX 7Y
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] %}
U2 £ L ks Sk ZAE AAskaL Q17] WjEo|th(Rothwell and Dodgson,

2 AES B34 L 4 Qe AL FASH HAlTe] B, = Aol
PN A&H 02 WL =07} o] 5ol AL & % 9tk S, ATl AE ehizol,
THAIS} 8 A1t0] A7} R BAbrere 4 gl Auste 2 HE xw shes] A selete
22 U % Ik FOlETHE A7t FEI AR IS F A
S5 017} v A0 e, ol 2 il 71 ) S o, 4%
% 71919] S4lo] m|X) = FFRACZA A} ofE S FYSHAS ABH o2 B3}
o BB gelE EEel 1A BTt
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E A3E AZEAHES oA, H5H7]&H A AFU(Science and Technology Policy
Institute, STEPD2] 20229 %= =7 A& A FAHKorean Innovation Survey, KIS) AI=5
ZEo1AhS) G A AR U 7199 Y4l e S A& SA oelstal B4 6=
AL B oz gith 18] 24 FAl ZAF7]%Q] OECDY] 042 mjirdS 7|dto & AA
of, FA|H o= |1 7]“—6} 714 A Al & % ‘:ﬂ 1=k=s 7193 al %1‘3}. KIS 39 7\1]—71:

%7} 41 A9 —’F“‘a’éﬂr i"“ﬂ AT 72 A= E AlE H %E}. 0] A 1996L4 % ﬂurﬂ}
AxA 7ledA2ALE AS AAE AL, 20249 FAZIA| = A& A 2ARE AL QL
S AWEO2H, 7 A AR U gAY mHE
d&sied 54 e 282 & Aot B3, g4l A 2oy A 1A e g
1 FF= Foke AR Eole 82 4 ATHEIES 2, 2018). Brt FAIA =, KIS
7| QA W AFAISARE 71078 o1l Az " AuAd 7| AAE dVd s RARE AL lTt
Ao S FIEhA, B (TR, € AR, Aok g, olid )& E8FeH, 4de
2 ARAT AHAaAe AR HAIEIAL Y.

7= e
ZAHY [+ ZAPIE A0 7|2 253 233 AASAKE 2 100140 HER U AHIAL 7|24
IR e HE M AR, M3t Fax, E-mail & TS TAERIES HEY
ZAET] [+ me SEED), B4 SHHIAL)

ZAIEAY |+ ZAHAL 01 34

HEARE |« HZEY: 4,00070Af, AMH|AH:4,0007HAF

HEFEE |+ ZAHEZ 0| M BAH 7|1HSHASER(SBR)
o HEFSYUHZ2 ASH= 1} S3lotl THA| S HEE 7|E2 2 21 S3t6h= CHHA|
BEFS ZSAEFEY ME(H, HASAKL 2= 50021 014 7|H2 HAIFEES S6f MEZA})
- HEH20= HI0|THIEH Mg
7S] o ASI #2E 2ol HE 7IEXIE MEGHH BE 8
A2 327 |G M EA https://www.stepi.re.kr/kis/service/sub01_research_design.do)
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JIALAST | H3H H25(2024)

4 2022 A7) A A Gl Al o) WaAE S ALSHRAL
o1% 71949) AN HES Aofshe ol 2ut SSTHAIS] Fo] Wasteha Aui v ek,
o

A7 G2 0]u] 20119 ‘4719 A ol Al S ArA 02 AJgsh, 1091 of3 7]
3} 39171 910] S sle] 31dck A2 A 28 FolSHL ko) whebd, A0 Fare
Tl 9lo] 1091 o]3h) £7]94L FAIH 0 2 FA|9) iAol Al folshs Zlo] WaghAow
olalgle}. 2, A1) A Aoz Bashs Alo] AU AL A Aol B astet

Eeh B QT A% QES S0 51 oA, AR oA AR AxY; oA
o), Bx Fo| P FolAE A2, 2 L HIAE Ax: 0ok A9, 2Jmg B
9 olokE Ax¢), WEAE U SAAERAE AXY, vlE BEAE AXY, 13 54 AxY
FEAEAE AZY: VA L AT AL, AARE, ARE, A4, 2% L B4 AxY,

, A5

&, A, F717 HAA A2, A7 A=z, 716k 714 2 e A2

Ed L Az, 718t 25748 Ao ZodH

2, H=

oFf] (E 3)2 =71 FFARAHKIS)O 2A81] & 7ol &8d F8 H 78 s
gL QUE. KIS AR 212 7149] 941 o]l FF= A= 81152 Akl 245}
+ oy, Zotd WeE2 S5, S, 2PA SANSR A2 E 0] Qo WA, S5
Haeh Bs] 41 ks AAISARE 571 107 ol ﬂi‘ﬁ S AH|2 71 4A oA o] Fof
A 94 &59 20 A8 JAd = 7199 g4l 40E UEWH, ol AlE,
ABlE, 34, 22, A" 5 TS 4l 992 23S o ok theow, S FA1E
A, ARl A, 1Al B A1 2. AIA Al SHEAL 7 A S5 A
9}/*13]/\0 U7 A A, F2719 ARAS A, 38 A A 2 2422 5 A

1

5ol et HAIS IR AF81A AL 87 A, A ob 9 B A, 2 ek

9) ZAHIK7|HE(2022.10.21.) “SAMM7|AL 7|HEL 2451 5t FH|THE BixH
" (https://www.mss.go.kr/site/smba/ex/bbs/View.do?cbldx=86&bcldx=1036698&parentSeq=1036698)
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JIALAST | H3H H25(2024)

H 3) Ho 7He

By Lig 53
EFNTPN &AL M1} HE L= MH|AS S oF S =1nor0
=& A0 25t A H|st,
IH2HE, BBIEH/ A2 BIzt
4™ A
ST i 7, 34719 meteE
TH, 28 AIE THIe 2l
SEEES SHAO| TR, AIOKH W B |+ HAIS Ko(1)~AS E7I(5)
INEEIESIETON| A, AHIXICHE & 2| A,
22 E/=S) 71E 1A
i HY X7 R 77, S5, 4B
SHAX| 1K cd e b e
FEHH 2 Rxapn) ws
10~4921(1)
50~9991(2)
JE SMAL 2 A2 100~29991(3)
300~49991(4)
500921 O|A(5)
10942 012H(1)
109Y O|A4~502 2 0]2H2)
42 0AI~10021% O[Tt
\ES A7tz 72 S0%I# O1~100%42 BIRHS)
100212 0|A~5004Y O|2H4)
50022 0]A~10002Y O|2K5)
o419 O|Ak
ria 1000 & 0]44(6)
740|5K1)
o124 7|99 M hH| 7|& oI 8~151(2)
15 014(3)
N =ga=(1)
202/2yI02
7| S e = 1= ALA
=t HASA/HHATE HSAF SHIE ASME)
SHRI1E HEAKS)
A719(1)
=712
EH X ANT|A/Z=T|AH /=T A A
uo‘FlLE _L7|u/87|u/8|j7|ti/EH7|':i §a7|ﬂ(3)
OH7|4(4)
XZ: o2 7 |HSMEA https://www.stepi.re.kr/kis/service/sub01_research_design.do)
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22N 21}

3.
H Ao)A A 0 R Sk A B TAIH OE AlESHE 4= Qi o], 8 Q1EA
< 5o 2AME A9 W80l R8s 5 QleAE AEE L art itk ofd (& 4= HAIA
A, AR A A, FA AR Al 7R F8 B0l gt 8184 Aakg AAIgE Aot
ZF A= Aol T3 B2 £l Yol S = oM, 8RIEAS B

oot FEE AL & 5= AUt (E H 9 2 Oﬂ A=A = 1847 WH 93de
Basty et BAFTA, A HHA|, BHAFAY] HWH 9B/ Hol= Cronbach
alpha g2 27+ 0.8198, 0.8759, 0.69212 UrE} o, A0 &Esie ZAV e el
= e

(B 4) 72 20| Q0124 A1
o . . Cronbach
& Variable Factor1 Factor2 Factor3 Uniqueness Aehre
TEAI_1 0.3475 0.7006 0.0137 0.3883
THA|_2 0.4295 0.6596 0.0923 0.3720
AMM R | @M.3 | 04352 | 05441 | 01330 | 04969 | D818
(5 items)
+H_4 0.4582 0.5688 0.1221 0.4516
A5 0.1965 0.5955 0.3763 0.4652
THI_6 0.8012 0.2632 -0.0248 0.2882
A7 0.8533 0.2346 -0.0006 0.2169
Afai 3 08759
(4 items)
THH_8 0.8176 0.2373 0.0160 0.2749
THAI_9 0.6973 0.2318 0.1553 0.4359
TAI_10 0.0444 0.2047 0.6862 0.4852
S A 0.6921
AEH A .
(2 items)
A1 -0.0455 0.0051 0.6618 0.5599
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(H 6) Ha 7H A2
(1) (2) (3) (4) (5) (6) (7) 8 | (@ | VIF |[1/VIF
{4l
||
ZHN «
= 0.21 1 1.74 10.57
INEIES) " "
= 0.16* |0.63* |1 1.70 10.59
ek 0.10*0.20* |0.12* |1 1.06 [0.95
A ' ' ' ' '
ol |0.40*% [0.13* [0.12* |[-0.06* |1 431 10.23
0HE  0.40* |0.13* |0.12* |-0.05*|0.82* |1 6.53 [0.15
A= 10.14* |0.00 [0.02 |-0.02 [0.24* [0.29* |1 1.12 10.89
S4Ey 0.23* |0.06* |0.09* |-0.08%]0.57* [0.54* |0.16* |1 1.60 [0.62
A
RE 0.38* |0.12* |0.12* |-0.04*[0.84* |0.90* |0.26* |0.57* |1 7.09 |0.14
Mean
VIF 3.14
Z *p(0.05
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e
ZL
i
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s
e
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Y
Y
N
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o]N
N
ok
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i
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T
4 Q: Iak
N,
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o] g4lo ] oF 2. osouﬂ A Z71sk 7}»;—*301 012u=1(OR =2.080, p € 0.01), FAH A7}
A S/ E ARG 7| JEQ] F4lo] 9F 0.814H1 2 4T 7HsAdo] AA|& A(OR =
0.814, p € 0.01)2.2 343t &= i}, A}3|Z %Xﬂ Pr?Hﬂ HE7FEJE 2 [ =
FoJu|stA] ekokont, B [0 A AFS|Z 4] EAFE A FYuigt A= et
wow, ALSA A7} g &A S7FSE o, iTXJ 71%1 9] g4l 7Fs/do] 9F 1.4584] 57+
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JIALAST | H3H H25(2024)

6 21 A0 AR ek T A0.2, Qeto] 71, S8 o141 5o B
9= A0 Ukt ow], &L 1.5~1.84 5748 7Hs o] Qi A& Uehgel.

o It EAoA=8~15d % 159 o9 A8 71l A% 71 gEo] HlE A
2lo] 79 o]sl A5 7] A=ol HIshA 419 7hsAdo] B & Ao ' Uil

o] B P A AR 7He = B9l A &St
4= Stk sEARE, o2t Ail= BE WHar £UE Y [oA= foulokA] gttt 71 FH
of thgt EAJ0lA] 319 1F AlGA = BE BFoA f-oulsHA B2 A3 Hol59]2™(OR
=0.326~0.411, p 0.01), o]& SN 1F AGAT =W =9 7o) v]o] a0z w2
< HolF= 20 & olsfE 4= Utk &, Si=1 71do] s 1F Al A E T g4l 4%
o] ZALR & 4 Ut 181, ¥ o i A0 A= SA714 d71Yo]
v A Al 715Ao] 2 7,’181?_ EAE T ok SRR, 2 [ToAE A7}
o] F4l 7ks/dol & Ao B EJTHOR = 1.128, p € 0.1).

i)

e
o

o]z LA SlopAet, ofs) A4, Ae

]_
AL 841 20T 5 9on, B4 FAL 4 AT 7HsAo] 2 A0 ety

2 | 28 || 28 |l 28|V =RV
2.080%** 1.947%%%
A X
SHIA Tt H (0.255) (0.150)
_ 1.036 1.458**
3|&
A=IR Tt A (0.104) (0.095)
_ 0.814%** 0.876**
SHAXA X
dER A (0.055) (0.055)
o1z 1.500%* 1.450%* 1.408%* 1.495%* 1.457%**
= 0.112) (0.094) (0.089) (0.107) (0.084)
" 1.855** 1.688*** 1.687%* 1.838*** 1.572%%*
= (0.205) (0.153) (0.146) (0.189) (0.125)
SE
(ref. 7H40[5})
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2| 2|l 2 PV 3V
81544 1.287 1.499%* 1.528%** 1.396* 1.6971%**
- (0.246) (0.246) (0.246) (0.256) (0.260)
154 OJAt 1.118 1.306* 1.317% 1.141 1.475%**
(0.189) (0.190) (0.187) (0.185) (0.200)
7| ey
(ref. SE7|¢)
2= 0.970 1.025 0.998 0.948 1.132
HGA (0.160) (0.144) (0.131) (0.146) (0.139)
sfea= 0.329%** 0.389%** 0.355%** 0.326*** 0.47 1%+
HEAt (0.123) (0.120) (0.107) (0.114) (0.117)
il
(ref. A7|)
=7]0] 0.798 1.130 1.128*% 0.799 1.174
=7t (0.179) (0.210) (0.202) (0.171) (0.199)
=47(of 0.314#+ 0.531* 0.558* 0.366*** 0.661
re il ||:|
(0.129) (0.180) (0.182) (0.142) (0.201)
1ol 0.257**+ 0.458* 0.516%** 0.307*** 0.597
(0.123) (0.185) (0.201) (0.138) (0.213)
cons 0.005**+ 0.005*** 0.011 0.039*** 0.026%**
- (0.002) (0.002) (0.003) (0.012) (0.006)
N 1,974 2,730 2,807 2,066 3,390
Pseudo R? 0.199 0.193 0.174 0.166 0.162

Z M7| 215 ZH2 Odds RatioZ 2|0|510H, 23S Q2 standard errorE 2|0J&H* p ( 0.1, ** p  0.05,
*** 0 {0.01)

54 A )02 TRt} AAH, AL, YA A1
of IR TS 24 B4 ek oIk, 0] B4, 23 MRAPEE A} 1A
% . ¥1A, F5} Aol AR AR1E A7 g5 folule

L [e] 2T

FFS MA= Ae & 5 e, 2oF Aol M Al E #A17F 2 FF2 VA A=
UeRd . 5 5 a5 ARdoMe B84 AR vIsHA 98 mIR . AR A2 A
A A7} o) §01u]eh AR Al b, o]% ] ARlolAk B A} okt §s]
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JIALAST | H3H H25(2024)

et 71Er ] 5 7] u] ARIelA = A1 H AL G

M AR A A FAEFRIet GG vIAE RS & S ek T, omgulolA

P AL FAl) Aol Qo] 4= FIL v A= Ao vehdth. ol A
ol

4

1o
)
rﬁ’ﬂ

I_. (o]
7 41glo] A0 o whe thA] whed 4 Qlrks AL & 4 gl tiolch. A1)
ol 5 AMoIHE AT 4 YA, ThE AeAIE Al Gl A S = ek
Ao FaH,
(H 8) AZEM AIHALZ MEART)
s . A oz | M7 | 7JIEt i

Ty | 244 | 0.72 | 036 | 0.16 | 0.60 [5.50%*| 2.05 |17.14% |3.16"*| 1.75
NEIES 2% "

Ty | 089 408 1688 2.03 | 051 | 1.34 | 0.94 | 1.86 | 0.99 | 0.92
SHA X

T | 130 | 181 | 0.37 |5.69™ 219%™ 0,92 | 0.48" | 2149 | 1.17 |1.74%
=

o 0 0 0 0 0 0 0 0 0 0
T

N 85 | 174 | 80 | 109 | 217 | 245 | 94 | 111 | 309 | 220
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A Study on the Innovation Performance of Korean
Material Parts and Equipment Companies

: Focusing on the Impact of Perceived Regulations

Park, Geonwoo

- Abstract -

This study aims to empirically analyze the impact of regulations on innovation of material parts
and equipment companies in South Korea. In the aftermath of Japan’s export restrictions in 2019,
various efforts have been made to localize the industry in order to overcome the crisis of South
Korean companies. In this process, innovation has been highlighted as a key issue, and academic
discussions on the revitalization of innovation have emerged. This study analyzes the impact of
economic, social, and administrative regulations on innovation using KIS survey data. The results
show that economic and social regulations are generally positive in promoting innovation, but ad-
ministrative regulations hinder innovation. The impact of the three types of regulations varies
across industries. These results support Porter’s theory that regulation promotes innovation, sug-
gesting that regulation is not necessarily negative and that it is important to create an environment
that maximizes innovation through appropriate regulation and government support. It also sug-
gests that the impact on innovation may vary depending on the characteristics of the industry and
the type of regulation, and that policy approaches may need to take this into account. This study
can be used as a positive resource for setting the direction of regulatory policy to support innovation
in material parts and equipment companies.

Key words  Innovation, Porter Hypothesis, Regulation, Material Part and Equipments Companies
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A 3 ohel Exndl®]-& &-8-5to] 7| A

N

o

ol
ol

A s ATE AsiA = HA sV e] oot A ol

52 AH8) STHEFEE 9, 2016). L} o] HAISL AR 2 zo] )&
of o] 714k o] B4 A} F@Aoln Ak} vl o] o] S whgo] ArHPEF 9,

A0 AEs] SR o RE, BA R E4o0] Fa o
AGAATE S ALGte] B8 H8E B4 7120 wet BRI, o2

53l 2obd ¥ 1] HIEYAE THetshe W4 ol=H(Todorov, 1989).

&)
(@]
(@]
&
ao
r
N
\
flljo
i
i
o,
o

SRS 2 A A BA | ANTISHE Tl & B2 85 7|20 e} 2 Fopt % 7)
8% T AT B AN E 22 715G 18 5to] 7|ARo}
243190} @70 Hlol el Sk AT Aele] Ao Syl
714 Boke] ATTAER TAH o] Poleli Tt 4 RA | A0l B 2.
2 AZH5, NTISE 53 41 37] J72 S 24519

42 EAE o] o] gk i o2 ul T asE kel £4

FARN BY' g FE5hs FEF] ZES vttkBlei,

£ 7o BAue Eund

L g2 doleol4 £74

- T

= | HAE A9 5=} 2t FAIE sk Tol
E9| £5 AT =M, B4 9] Hle} zlolE AA oM HrhFS <, 2016). o= 18 E
AE glolE Y AR i} A E FE5t0] 9u] e AEU A4S Zotl= o v$-
8ottt o]zt B4 vl EgRdg2 7|E0 FPItE £7E oA A= FAE
TS 5 Qs ol BIARI HECR B B Ao HFe o R doHt ERnddye
HE o] B4 o ARE Q7oA FoHA A =79 HAE Y82 A8 A+ FAE
motstal A7ke] S5 mE AT 3Re ERlsh= tl F-85ltH&Al0l-Z5F, 2018). ETR

46 _ a7



dggol A 7P Aty o 2 ARE- = B Q1 LDA(Latent Dirichlet Allocation)”|¥2 ZF &
A7} of2] ‘BT o] Ejtoln o5 B2 tpefRl HolE9] et m A E T 7Skl A
ol o555 FEA 02 FASto] 7 B0 £ 7k Aol 2 HolEE Ao s &%t

Ao Uetll= 222 6+ 7412 ZF A4 H]E(topic proportios)©]
1 7= 54 FA O digt @olo] SEE, ¢ gholl Wt Z7F 24 AL f= A (topic)el ™ Tl
W 72} o] gtofl et 24 == %ot} (Blei, Ng, & Jordan, 2003).

[13 2] EXDAE Ofshet ¥12|F &

Documents Tapic proportions & assignmerts

Seeklng I.Ila s I!ara (Genetic) Necessities S B

(LDA ETLZZO| 0|sf) (LDA €112|F9 #X)
A= TowardsDataScience 2H0|X[a(Z}), Blei, Ng, Jordan, 2003(2)

2. BNz}

£ A7 AR 201315 202287H410] 1097 S 7| A Hok 83 T,
| REEFOIA 7 AS iﬁdﬂﬁqﬁﬂ@%é@%ﬂ»%%@ﬂwiﬁ%aﬁq
| S EEEFIL 1HBE 7| A2 2718 T4 1097E 5 61,90870% o] 5 HaAS
RIS R 71200 A3 TAIE % 16,306710]c. BA A A dlold 44, Hlo]

g A, Eqrds], ndxF3g} S5 9 o4 dAR ] ojxct A 2
Netminer 4.0& AF&-5}3 ).

gloJg BA4-& 98l A+t E3, 7|¥E9] v E Hlo|EE oAl o] & A AIH 0= Aot
EA4o] g3t JHE FE3IUTE 2 A9 FHo] 7|AAY EoF FHR&DE] AlFAQ1 714
FEFS AT E = Zlo] ofd AlF} A v AL FaF HAA weRS A H = Flo] £ FFo)7]

who] A5 H A7 RE-S B Ak AFHE Bt ATLBES SEt0] 24319
oB). 29 BAEL Fea BAYIS o} §olo] Frid: Hels BolEIolT, T BAE FEt

sR7|Mein 47



JIALAST | H3H H25(2024)

& AR QIAE AR B4 T 2, do] £, AR AY, 5 AA, EX
3 o= . TF-IDF(term frequency-inverse document
frequency) #4& &5 574 @0l £A4 W $8=5 574512, ol A Al4tE TF-IDF
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L 78 0 2 AL goll SX7h U trehba, ol 517} 7 Uehbir] o] 2 vhg
08 FREL e wol9| Sxk BAGA]A A 9stantH
EQrdy] 245 9o JESTE LDA 7[HE E-85ioitt =SSt £4& B
glojEollA 8 7| =E AlZ4elstal, LDA HES ARg-3te] HolE Wio 74%(1 EYsS
251t 2 Egi I E A FAIE whetste] -2yt 714 ¢ R&D A S

>4

it
_IE‘

HElF o] He/d 7 49 Gol g &ol7] A B 4
7 Ego| 7HA| = oJu|e} 7| = 7He] HHAS A4Skt EY 5 245t Ae3
HHEE ST (perplexity)2F ¥ (coherence) 501 YA, 2 AoA= EY FEZ
o
o)

=
AT 5T 7, 015 ABe| o4 Sol YT P Ao &
A HHe] 5 £F B olgHQl Bl ARE A Ferks 71E AT 7S

RO UL A2 U AP RHEAYL LR G2 B YU depol a0z

2 Ao RS grloke A ’%élzii’& 94 UV} %i‘:‘rf’- —.%’E’;E’r(DlMaggOI etal, 2013).

NetMinerg AHgsto] EY A3AGE F4517] Ao C_V: &gtolgd Y=(Sliding
Window) 71419] ©to] 7F #&&(Cooccurrence) SAEE AL CV 72 19 77k
5 A9 EYUZ UEUH, o] X RE & H9 EY & A5 #A42
coherence g4 1007141 20 Aol 2] iRt BT =0 tjsf &7 5to] =3¥stlom 1 Axt,
a%k°] 0.02, A%k0] 0.02%1 2704 EX =7} 15~17Y W 7P =2 4B itk EY
RN A o9 p= LDARES] 58 SlojHultu|E 2 22t 24 Y| B8 £xet BT
o] F3of| FF= vt NetMinerol Al EQ1E 24 9] sto|wute}n]| g & 2 g5to] B3
5 15004 172 47510l LDAE Ad5Iot). ZF 7390l il & E¥ o] & 24279}

3) R7IATNEAY AFA M= BESHE AC=Z £ YO Af‘”ﬁl%ﬁ TERYUE2 ATSH(500Xt L)), A
LiZ(1000Af Li2l), 7|CHE 2HE00A} Li2]), == 40167 LHLl), B3 0671 LHL)Z Aot =0f LTt
4) LHPHO=2 TF-IDF 30| *2 H0olE Q=7 Ktk TH 5h=0| 21X3 1Py E S510] 2-mode U degree?} 20140]11

TF-IDF M4=7} 0.80]At9] THO{2t =E0610] EMotULCt.

48 =AM



[1& 3] ET 0] M2 coherence?| 5}

Coherence (c_v)

Coferance (¢_w)

& of Topics (k)

HAoR 25F EUS F4 O 7| Aok §3 RAD Hoko] AT B9} 29 0|4 %

Ao, 2t ENER A7NE BASES BT, ol 55 84 71 A4 R&D A7
FAS} EASE wlelstolr. o|eh ] =2 E EBS v o 2 A5 Foleh 814 7|2
w43tk

[JEI 4] E‘.A‘I Jé-lil-

*NTIS HO[Ef 8 HAE ZH(AFSEH)
vE M?I%EET B[ .gol0] XFo|, Ko (P|.Y=Ft2c £Y P ELI HHS Yot (P ET0) L3 ZDtEY
280 214 of ¥g DA EYZEY EYA N -E4Y FoUg
9 CH2 20p7t 28 TF-IDFEME St T 293 AIEY - G1F0[/7| 22N
g/0] = It oj8H

s\ 49



JIALAST | H3H H25(2024)

V. 24418

1. 7128HY

ol el S Hlho 2 2013WRE 2022U7H] T8l &£ REEROA] 7|4 Rolx A A H 7}

Ao] 7145 A4S A E 20134 71420k § A ¢- 9774 Qx4 29. 4%4
4% AE 9O 2022400 & 2,679 QUHAY OF 51.7% £E 0 FAHE A L
% 9k,

7| Aok S IHA 9] Al 109 1 OF 112% S7FotH, AutatA o] aAtu] S7He(ek
43%)H0t AAD] T2 S7HIE EAT. IHA| = S 7F oF 169% S71sto] drtatA] o]
A 4= S7H(9F 53%)2 2A 2= ol= SAHATE 7129 utapAEet EA o BRE
S F7FRL 358 HEtH o] 8371& wotoll tiet FAVF ARiTAl ot S71ekal Sle=
ofu] gty

(32 5] 7|A20F 88 R LA R&D H&
(B9 of 2D/ ()

50,000 6,000
45,000 5,128 5,174
4,964 R el
4,791 4,842 _ " o 5,000
40,000 e
4,186
35,000 v
3.38? 3,269 4,000
3,570 29,741
30,000 3,387 - e
. |
|
25,000 : 3,000
|
20,000 1'3_ 3_?9 | 18,849
| | K
| | i 2,000
15,000 1,577 P
% I‘M 1t
— |
10,000 | | i
| LA L 1,000
55484 s3] 4,986
5,000 | | L
=l |
; : ; E 5| 3| ! : : :
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
e SEINE HRE] Emm YuEabE | «— SEFUHF - YUDEHSE

5) OHD| E 1) NP [SEERF A0 7 IE 8% Z0F A| el 012 =X|7} KO|Lh= X2 Y2l H|0|El= S2fH|0|H
S IV ISEEEF 19| HHIE HQlotl 2, 39| IS} Gi+H| 2 52 = AMGHH EMHKIT oy S0 ERC2
ﬂfEf%l 7| HHE 2ot 24

[

50 si=rppeiry



'ITI.'
Ao
il
18
5]
e
o
o
Mok
ol
ro
N
Y
rx
i8]
10
0o
oo
v
Q0
(W)
Ofn
0ok
A
1z

A 109 Bt 71 AAG Y 88 FAIE EAS BH, E9] A71/44, s, AR/EA, &
9] Fofol A ol Bi= S7HE Hetdleh. A71/8 4} Eok= 20139 120719
&% 11, 2022¥90= 341402 7HY =2 2| E 7| S5
AW 12.3%] AFES EATh A7 Eop= 201310 90102 F HAR =2 g5 IHA|
TE Helom, 2016d0l= 2987 0 = I A F7Fste] 7| A4 WollA 7Y B2 8ot BHAE
UERHATE o] & 7haste] 2022H0f1= 26648 71 =3t F R /54l Hok= 20134 6879
A 2022 2767402 FA Z7HoH, o] °F 406412 57HE Yehl= $=3]olot. 71 A4
3} 270 o]4Fe] thE Hofeto] ol A= A7 /AR, FE /A o] S AHA|sFA o H,
20139 1774004 20229 59722 J7tstdth. 5H44M]E Eokz 20134 177004
20229 1107422 Z7H1 o, A¥d ZAEC] 23.06%S 71501301 ol e g3 Hof
% 7P =2 208 YEt o3t Aik= 7| AAN WollA A7]/AA = o4 5]
A0 & Holw HH /T4l 71&9] F7loke FAIE HolFH, 5HSAME ok X &44
B2 g4 Hof s FoFo] =2 A E S AlARRITH

o
Y
U ol
_\Ir‘
o2
i
flo
4
it
kv
o
3:& 0

(B 1) 7|7A) 20p 3t R&D THKI4 20[(AHY] 129)) (L 7N, %)

2013|2014 2015|2016 | 2017|2018 {2019 |2020 | 2021 | 2022 | CARG

71 /TR 120 [ 122 | 136 | 156 | 182 | 189 | 205 | 241 | 258 | 341 | 12.3%
He/E 68 | 70 | 64 | 81 [ 115|113 | 161 | 192 | 235 | 276 | 16.8%
WS 90 | 103 | 113 | 298 | 251 | 175 | 185 | 206 | 232 | 266 | 12.8%
HY /s 47 | 53 | 73 | 81 | 74 | 88 | 111|126 | 194 | 209 | 18.0%
Off A K|/ Rt 88 | 90 | 91 [100 [ 110 | 85 | 104 | 130 | 149 | 196 | 9.3%
292 55 | 70 | 88 | 85 | 106 | 91 | 119 | 119 | 164 | 144 | 11.3%
4 28 | 34 | 42 | 51 | 57 | 58 | 85 | 92 | 124 | 138 | 19.4%

SEFUAE 17 | 14 | 14 | 42 | 55 | 65 | 74 | 75 | 106 | 110 | 23.1%

M| MR- SR/ | 17 | 22 | 27 | 31 | 33 | 27 | 32 | 49 | 57 | 59 [14.8%

Mz - 7| /TR 15 |17 |13 | 22 | 22 | 21 | 27 | 34 | 46 | 41 |11.8%

ACI>1

0"
t=1

ret 32 | 29 | 23 | 29 | 38 | 38 | 41 | 37 | 32 | 39 | 2.2%

fob
OH

26 | 27 | 26 | 25 | 41 | 30 | 33 | 256 | 34 | 34 | 3.0%

skE7IAY B



JIALAST | H3H H25(2024)

i
iz
ko
e,
olt,
o
n
oty
ol
o,
N
Y
=2
X
59)
ﬁ
o
Fl
i
H
O
19
<
2
N
i—‘;
T
II
of
O
&
o
o
:Oj
ol
=)
N
:L
::4‘
E

O
404 17 0HE 12105 Tk HolSE S, 14 e 71 59 4 2
|

glolEollM o= 7| HE 8,544719F F& 719 = 13,515707F & Ao, W=7t 7
2 30071 ©olE 44 ESTS-E 40 E85HiH

7| Eoll= 183} Zo] A&’ Ui, Ao, 25 50| A =L
WZ+ O & system, control, energy, robot 5-°] A9l A E At o]

oR
M
N
)
2
ey
IS
£

rol
e
1%
i
i)
rir
N
)

AFQ] Bopol A B3t A2 AA9L 29, Uier|&0] HA14 A8, F Ao} 71&9] S84,
7291 2R3 A 7)4 5o B A7} ol AWE T Y-S AARIh B3], Al A
‘control' 719E9] WM 5L B3R 714 A2 B2 Bele Sojo] MY 84S
7 B, Uhe o) ‘energy 7I9EE 71 AAII0] B AL, ] 5849 714 % o] 55}
9482 LT, o] 2|4 s At oA B8 SwolN Fa oS ZHeth R
719l 0] A9 YA 23Fato] /AN A B F23 ATL 51 D AUL A5
o, ol A%, o], B 5 Tioket Hopo] 412 714 4 i oljd Y= sL 7 ANY
©] 83 R&D THAIoN A FR T ATS S BT 5 9lom] 0|F £ i A7) AA|H

-
H
558 719 FAOR Tokg 4 gnt.

[ 6] 71AL SBRADIH I=22AHRE(RHE/IE 7I/E)

ApREE

52 siE74aTd



o]

=
T

FAIE Blo] 9. 92 7]14(8.6%)',

(8.4%), U=7|&T} AULE AR (7.8%) °o|H, 7H o

o ‘
= A

o

SIR&D2]

O =

B
0]
o

E

R&DI}HA| 16,3967 4] o]
7IARA

o
2 H]

= o= A

=
=

7IAR &

A=
At 7V =

=K
)
T

o

ol
ar

—_—

o
g
.nzv|ﬁ
T

(5.3%)" <=°ltt.

24

&

PAI ol e 2] ]

A

(4.4%)',

2
=

sgellA] 7]

o)

(2.8%),

2
=

371

O

o

1

[e)

Bl

B
L

w
o}

wjr
o

HIS

6.6%

5.7%
8.4%
5.3%
6.6%
5.5%

7.8%

Keywords

Hi

g, AlH

g8,

5,

At
8

2
HIA
A

S, A%
=, B
24,23

k)
PR—

[t

=1
2

A&, 9ef, SIMULATION,
0l2, A=K, BiE{2], T, TX|, 24,
HIOIH, st&, Al, 2id, &&, SIMULATION, 214,

NETWORK, MH|A, A

&

_A

w0
OF
xa

or
ol

A

3

3

PRINTING,

ar
fo
]
ofu
nr
|

—_

K K
< ol

Theme

Ho
-
50

A
=

[ -

O|O[Ef X{=|2t

S X

4

[S)
o

tAICH o= 7]

PN
| —

B O|L1X| 52
=)

ARAICH OHILR] XS
Ol Z&2|E] 71E

Al

Topic

Topic1

Topic2
Topic3
Topicd
Topic6
Topic8

Topic9 |Ltc7|&t AOE AXY

53

|

(=]
=

=7|A &2

F

[l

(<]

f

0|

g7, 2H,
Hs7I

A
=

IR 7]

[9)

Topic10



(2024)

s

JIAMASAT | M3H H2

Ko| = X N X X X
PSR b= & &
2= ~ © © © o o0
Sl m | m | RO 1
| e | R | R | | W
ki R off ol
1100 _._.n.. NG w I.w i
K | = | & | m | & =
o | - | R0 | . |W |d
o 7 ot 5| % "
<J 0 i = | X "
- Hin oK o | I =
@ ol N <d o o [
Bl oo | @ | w | m | T |
m ofo <F £_| I\ s Ki
W: O_N_ - __OH_ W., m% Xn_
o ™ AME 8r ) "o i
il I O B - B
e S A O R
A I B A I i
20 mE X0 R NS =
oF K 00 I _|_, =]
20 Klo 31 S | 0 o
80 o ~ o OH m
o K ofF Ui | 3 %0 | B w
oF 3] E] ™ T80 | T RI
-~ 70D <
= - o o huL .
| n_._lm = L0 N =
KF D - L L o ek
ol of ol —_ - o S Hu
El S KE | om0 | o ok | ol i
[} oK o0 - . Ho =
L _nﬁ s _I_ _u_n_ OO Ll
Elm | Z (B k| F |2
__bm_v vl = w| o o
m_uT ol ar [ K -
K <l o
o — N (e0] < Lo ©
sl © © © © © ©
(o) o o [oX Q Q o
— (@] @] o @] (@] (@]
= — = = — =

Topicl

I

ofol 24 7=

=]
o

O
o

3

_(i)_jl

of2] 7]
| 3/ A=) i e 7

a2

AREASA, 2023). 9

Py
=

57e

< 4t Auko] 24 A

7leo] 7

.
(o)
o}, AAIE A2 59 71, A

e M= S57

1)

FeA £84S Tk

A

14

50l 71%

|%(3D =)

A

=

o

A
=

ey

, @ A=

S

14

el
oh

s

JEEESS

s
4

A Al

=

A4t o]

E i

4 ==t

Topic 2= ZAH Q=27]&' & o=, 3

oR=

=]
pus

2 7 chepgont 3 olg7)7]

o)1 Lo, A8}

kel

e Ca o

/R(-]‘

ol

=
T

54



U= 5 #e|o] W a/go] oAl At ek A4
T3k FAFollA =] A&o] FofHal AHCAA]
], 2021). Al Q=771 o] 2o A4 o B AL 3lo] ol et
oA 71AIE 5] Al v AUstal /ilskd 2= £:4 /ol A 715, o=

= 7
1A 5o 54 A 29, 918 W79 AR AL AHaksie o BoAold,

[®)

29102 59| 2719} 4] 4 Y

i)
R

<

R A

[¢]
i)
1o

N

8 A& A o] Fo] R 3L It Ringler et al, 2009).
4 A& 7&2 &4 71eT 74 832 B0 =, 2d 882 =o|1L
Hj &3 2|Ad}oto] o JA] ARE-S XA e}ol= Hof E8-Eth £ EY2 107 EY F F HA=

o] o] RoIA T Q= AL & %

Hir
rlo
[0e]
W
N

O
o
O}N
filo
N
N,
ol
i
iz
lo
:%
ofl
Siid
(e}
i)
1o
re
ol
N
N
52

< ol drAdA, g, AY, AA], 29, 4,
a8, AR, 2lE 2 71 EE X, ouA Be&4dE Eolal A 7he et olu A 49

- 19904 o] & NA 2] %171 4=8+= FA| ofufA] Av]eF

R8-S S, LA RS T 4 Y 8w Y AgAIAT Aol Fastet,
o] Hob 71AZ3, 3o}, BeIet 59| §US B /Hsstu], 1A% e ARAXE
A4 F5 ot ARAH O R U] 4GS As) A8E A0 Bt

Topic 591 7S ‘23, A, 17, BY, &5, B4, AT, HE, A4, AgAZ A
F49| 233y 02 Psisict. o
o

AL FIA717] T 7IeS= 7ol ot 2000978 AlA S 59 84 /14, AE 4,

stz 65



JIALAST | H3H H25(2024)

=] il
A5 2o WAE e ole] Al7147 AgtElo] 21417] QIRe] ARe S o WAy
AL BEE TA BRI = 2ok= ARSI 2RA S TRt s 3 YR Aol
oz

249 TS ALHA T Ao E HATH(HELA- o] 94,
2007). 25809 71Al= 25258, A #E QIFAE 5ol S E o

= Mot AL BHE 5P, L2 5L 985 ool & ¥k 7H4 @31 g A& Y
A2 Ao & Helth

Topic 6 'le} RHelE] 7% A, 54, A8, 59, A5A, U, £ 2, A 3,
. 22 E|(Mobility)= A7t £4)9] o]% 754 9 o] =4S 2ju|s}
AT, Ao, A4 AR, 4 ERE, 29, §2 2 w71E Bl

Holtt. &2l ﬂi%ﬂ%—r A HA|, B, Z]ﬂié 910115 e Bk 7}‘5‘1] 49
=

52 8 ST SIS 2k o) AT TR ARel e EAe o
= S B0 A T, 25 HEA I, S Do e Ao
& % 9101 A28 AEL] o] sste), ol o) ] 208 ase, = WE(sy 28
%), 248 92 5 HAHS B9 71717} A5 8E 9, 2022). AET FukE FoHA
A7) 9 o)A £ AT 510 o2 F) 71414 HAL WAL, aR0) AgHL
stoh 1, 34 mUE 5o e} o] st 13 B5HS-87]4-2 VA Hote] Wk 7] %o]
A7 uro] S-8Eo] AHEE T 9L2-S ofn|at}

Topic 8 ‘1’53 Blo|&] Mz|e} Q1A% ‘Hlole], 85, Al, 2, 4, SIMULATION,

56 stE714¢



= 28] m&Fo|
7l&oltt. 1’411‘5,:1 7IeS] &, 53] A5 A5 HHlolE =
2023 250k S8l A ATA 2 2 =7 HAILRIT QA OI7IA] SAlA HekE 7HA
3 %E‘r. o] gt Mah= *&‘ﬁi“gﬂ F2 U 44S WAL 9o, ARl B g 84t

-0,
>,
g
O
=
~
X
R
fr
olrt
(0]
|
ol
_OL
_EL
Eﬁ
10
>.
o
=)
(m
gi
o
j&
=
10
ﬂl

N

it 7143 Batslol s
3 glol5 X et AgA 5ol
ek 7] Rokete SelA SRE T 9leg ojugitt

Topic 9 We7|&T} ARLE A = A4 A=, 54, 94, PRINTING, &4, A5,
AR}, Q7Y 9] 71 =S EART, Yien|E @9olM 28-S 2L Atk YTl g,
A, B 5o A A= Va2 ZEIT. YirleS IR 24 oA 7R A
sto] A8 ohE ST 7153 Al BAY AlLES Eshe oz o] 7]
AU 4 2AE AlEsh H ARET, vl 71ee] & o] 9
(°]]14], 2002). APHE A= A7} HES]

29 [ A2 2Rl 94 FARM. dIE S0, Uirles B

s &7 WS AR 7Aookl A4t BE2 SHAI7IE Tl
AET 3-8 T2 IR0 4l 1%

Al gﬂl 2 9l 551 $4.2 TEA 0 MakAL S Uk

HJ
om,

£
l-Nr_>d
¢

o o
i

D
30,
Lo

:
mOt
1o FlO
ol

L
D)
N
N
PN
i)
N
or r
lo
N
™
et}
R
2
rO
fﬁ
F 4
N,
i~
o

/1
op
rt
[

=i
=)
[m
%
=
e
X

i
:?{:,
S
i)
o

. o
s
I 4
30, N,
ONC)
T ™
Y
N, 30
>,
B
>

g

I

r
)
o
N
X
P
K
%0
9
N

rir rlo

X,

ﬁ, (o]
X,
2
1A
=2
X
1o
oX,
olr
filo

B A
oo 2 oo
o
e
-
O_I.:

ool
o,
>
ey
4> bOI
30
oo

Topic 10 3FolHA] 7I&' 2 “EA], 2H, 3, -5, 54, Y, =8, AT, =&, A%
7" &9 719 =E Eostal 9loH s o , =5
ST ALS E83to] A&7 Rs 3t olUAIE BAshe 22 SfuiRitt. A AlAIA o= 715 §1717}
Ao A, o] Yt RS2 A 7hs oluA| =2 =
2 oA ARk V&S] A 3 7k Al S €01
o, B2 719E°] RE100 B2 o|YAME| Bof ofst A ofuf2] Hehe 7h&elstal it
=3, A F9 2 B S oA 7]zl digt Aok i FAES7FSHL . o't

39,

stEpeRe 57



JIALAST | H3H H25(2024)

SNoF Ao A] 714& 4L 714t o Ul K] 713k ] wste] @44 EAZF A, ARA A4R7
AZE Bjo] 20 YA PO FEWE Ao BITIIA, 2020). 7 AN &
e Bodoln, s}t TL BR AYNUR F1&EL o] Aele] s L A

Topic 11 ‘FRIF3E 4 SFHAN = 72, I, 9148, Hld, B8, &8, 9+, &4l &=,
FE71'9 71HE7 2SI oY EF2 &
AL B4l &4 2y A
A E4(MRO: Maintenance, Repair, Overhaul), 12|31 9-F A4S £ 3513l Qi) o]
AL 27] FARE =2 2] A, 1= 71 7R 713to] EAAoItH A, A, S
73, 2019). FR171= FF-F-FAMIONA =23 AR EofR, FAH] HH 02 A5 7HEof
A2 9 ZA ARGELAL, EA= WX RO EREE QI 7] JE o] wmE kst 75
74 51717 55k Qlow, oFo & thiH oA 9] &go] 7|t =1 Y@= TF-5
5}3], 2020). 7H1-& 3571(PAV: Personal Air Vehicle)2} A &5 XA 2] E](UAM: Urban
Air Mobility)oll gt T4 = F7Fokal Ql=t] ol vl A3, 32 24 o2 4 di7] &
A4 59 o] Wizl E2H77F2RE AL Q= oot ARGS9, 2020).
y AR 2L o, AFo]A X, ofupE 22 HIZk

7149 -5 Ak &= A8 sigEok A $8-40] HE F4% 1 .

i)
ol
ojf
19
4
i)
b
S~
EE Mo F
i}
o
ol
o
o)
5
e
o)
ﬂF
ol
i
N
o
[
4z o
it
19

op mlo

A, 24 A4, S, B, A, A,

SOl RIS O B, A e, B QU 52 ehe, 4B A8A0] 8L

wASH T, el JAT} R AAS BESSHE Aolth Al 8] X BAeX 1 2717
A XA Thokst e 0] 415 Aol Wlls] WAk Qo] olo] e, 2|41 75t &o] At

BoIA9] B AR S5k QI 53], AFASAD, Hlole, ARAL R0 2
A71So] At 91 ool e =lo] At 7] WAlo] 341210l akS 714 9 31 IthaA:
1, 2018).oleieh 71 e A 2 £ oA 02 ofdsiol S FA% wed
Shui, olof mpet At % QA Fejol that FAE 4|48 0.7 F7HsHe Aotk o] 3
A Qb Q14 P H A 0], Bl 7147pEel o B oAto] Wi E T ik o]o] i
714, ABA%, A 7149 §US B A4 A g A4S AATL, o2 shero® Ayt
g8 9 Al D Aol 4 s, 31714 AL 99 A B AR 5 Yo

58 sE7pand



19, A, 1", A1, g,

8r

Topic 13 ‘A

I3

LEEE:

371 9

0(}/5] °

oz grjg Aow abEr. olo] w2t AR

=

&7
FAoTek(

of#l] =7 % X]%9] R&D A 7} A]

o

-3t °lotg, 2021). o€k FAlel, A1

-é—j_.

S A= S7HAI7I=

=

A ol A

o] A g3 71

o, 1%, SW, ZAL 4L, 10T,

]

2] 714, ToT, 18] 1 Hjo]E

)

v

Topic 14 ‘A0tE A

ol Ak v 9]

)

Q-
()

o

E 7

2]’ 9] 7] =olH Anf
A S AAZEo 2 U E

¥

b1 ke Hu|gelg

S

£ A2 o]

3t

o

AT

)

ol

3f

9

f 125}t o]

9|

£ i) 9

o) 7Hs &

A
=

FA5t

2o w2

=9 IEE U3

oA ToT, SW, HE 7|

4], 2017). ThFet AA9}H 0T 717]

=
=

A= o] 714 2] AJHf

tE HEe], A IoT 7|

tE 8=, A9} 0T 7]

=014

Bz 2m

il HlolelE 4

23

A7to 7 B
oA A2 =3}
7 AlAE

Al
=2

Sk A

b opelo]

= AEAES A2 5 Tt

t

Aol

= O
o=

31,

I, EloTH,

9]

=, HAE, AR,

gk
=

A

fl 2oke] 9]

5]

FHE g2
&

=z

%

Topic 15 ‘A€ 5f

o

o F8<

1
.

shol 841}

2 gAgs

ol
=

Rk

3ol 7]

K

&

=74,

E

n_rt

A5, A, A

=
T

7IAR Aol 2SR, G571, ©

AN
To

o} ol

1 &9 5 v

R

shelEut

= A4 FAL =0l

=d 7|19 =E 59

Jehpltt ©

Be NS

€

2.8%& 7}

59

=

=7 | A ST

&t



i
o

O

g
=

gl
T

kel

=
=

ol

-

T

5

°

o]

oF 1453 ¢ =0 o] 5 Aoz 9

g 2ok A

=
[9)

F

=2

UlA|, A&, EAY, oFE,
EoFshH, 2= ool A 9

o

ool A=

Ho

v
Z]
=,
(@)

B

T

3}
=
= O
=

’

=
=

o

o, Z 2119 el 2} 42} Ak

2 2EA 0 vlFo] F9keh. W of
Fi

o

1

L
A

=y
A

A
S4& A4l gler

124 A

-

o] Hlo] Q.

77}
=]

A

H
LR

]
9]
2
=

tod

°

t 3
A7)

2 7|H=H, sjF dlolE o] A=

‘A=, BIO, ulo|a=&,
, Hfol @m}A,

o

o
-

T

=)

271 A oM HAE =] o] 7
1

Holm, 20270

= HEFsH AT

L
T

ur
=
o

]
]

=

Fo] Hlol8 & 92
A

EEEE!

LS

o7} of
(AD), ol &, AR (0T 2

o

3k

(2024)

=]

L

]

=

o

2

°
Q.
()

)

13
5 2023).

Zih=3

o.

o 719=2 A
‘%ﬂ

ST
(]

o

]

Topic 16 Hlo|Q HAEZA]

H

JIAMASAT | M3H H2

(HAFA]

J
e

4
J))
oK

—

o pehtom M Yt

&y

o
I

e U2 E3E S04 7P vlSo]

(e}
il
do

"

)

°f

(Topic 8)' 9] HF-oll=

Ed

5 opt

O

=

fu—

o] 7F = A YEH,
Hehfo]
7|1€(Topic 7)3 Yi=7]|&3}

=2

=
=
-
(]
=2 0

}

A 4

3%

at

[}

HAgE Ao A9l S o

287U A5 HlolE Aot IS4

]

d

O

e

=

A

FA19S A4
J

b o

'I___

3l7]<(Topic 15)'°]

A

T

o

!

o
o}
=
u

<!

72l

AL 3

SEEE

A
=
27|

L=
.

ol
5t

8 o]

[¢]

ol o5 Holr} 7t

A S0l
o
4] 29] v]
60



20bE 27 (Topic 9)' &= A HOR e HHES Holu], o] 8 /| &So] H&aAq

o|ZE A tH ool u]s) Wste] Zo] Hrh AL oJug,

A7H] FololA= 7l
20229 71E 7S w2 RS oli lom B Zore] AHE
FEHR TR 201 3 2ok A7 = 2
2 716 25 ] vFol] tiet A7t S85H AR Slae 941316&4. 53], A2,
A7t A2 71e2] Aol ol2dt F4F F7tof 715kl 932 AlARIT:. A g 2
F371&(Topic 15) 2 78N E 7MY &2 A8t FFES Uehiiglen 5% HlolE
A#2k A5 A 5(Topic 8) 'r THA|o} FERI7IA| 2 7+ HAR 52 FES 2o o] o8]

7l& Aol FAE S8 e € & Ao

S
o
i of
XE
Uﬂ
=
—
o
9
o
—
=
jg
=)
:Vé
1::
ﬂ
E&
—
o
=
o
@

ON
rUlO bl
T
O,
k
O,

A 59} AT E B Alo] A2, 5 dlo]d Helet A3A%5(Topic 8) 7 7]
&7} 20HE 27 (Topic 9)'= T4 4 ] 2 £417} o] 2ol 4|11 9] Qeol = B3,
B 5:0] A7 YL Qe o] ALY T Lo A T 7]0] AL BA
oM AL AEOBE We AT F 4 A4S ouF 5 ek IA 4 o] A7t L
Hop 7)o Qlgepy U W% B2 I3 A (Topic 13) ©.2 35 2ok A %o 8412 9J3t
Qlae} A A1 0] 7o) ste] BT o] 4w vl §o] ol E2E Futi Bl

AT FA 2ol SR
&5/ B 4ol 19

skE7IATY 61



JIALAST | H3H H25(2024)

H 3) EL Q¥ T4 ¢8| 0|

(&2 0, o 3, %)

1= 2013|2014 | 2015|2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | CARG
Topic] qKZ= | 83 | 91 67 | 110 | 130 | 98 | 84 | 103 | 123 | 170 | 8.30%
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Topic2 MH==| 50 | 70 | 70 | 82 | 100 | 85 | 116 | 115 | 127 | 110 | 9.20%
H-tH| | 72 | 87 | 96 | 108 | 132 | 88 | 86 | 101 | 132 | 154 | 8.80%
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Topic15 M= 14 | 13 | 21 | 22 | 23 | 28 | 33 | 49 | 115 | 139 |29.10%
H-td| | 37 | 24 | 45 | 44 | 47 | 62 | 53 | 113 | 308 | 452 |32.10%

Topic16 OH==| 77 | 95 | 101 | 134 | 137 | 134 | 168 | 173 | 196 | 179 | 9.80%
A | 179 | 240 | 267 | 286 | 287 | 191 | 219 | 247 | 336 | 390 | 9.00%
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An Analysis of the Convergence R&D Trends in the
Machinery Industry Using Topic Modeling

Kim Dongkwan

- Abstract -

This study aims to analyze the characteristics of convergence technologies in the machinery in-
dustry and investigate their application fields to present trends and implications within a con—
vergence environment. To achieve this, topic modeling was performed using national R&D data.
The topic modeling results identified a total of 16 major topics, and key issues were derived for
each topic. By analyzing the annual trends based on these topics, we determined which fields have
seen the most active investment. Furthermore, the participation status of the industrial, academic,
and research sectors was analyzed to identify the participation patterns of key stakeholders in each
field. Through this analysis, the current state of convergence R&D in the machinery industry, as
well as major trends and key issues, were clearly delineated. The findings of this study can serve

as foundational data for the effective promotion of the machinery industry and the formulation of
relevant policies.

Key words  Machinery Industry, Convergence R&D, Topic Modeling, Text Mining
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Strategies for enhancing the efficiency of supply
chain stabilization laws in the materials, parts, and
equipment sector using administrative value theory

Jeon Jieun

- Abstract -

This study examines key domestic laws aimed at expanding these supply chains, specifically the “Act
on Special Measures to Strengthen Competitiveness and Stabilize Supply Chain of Materials,
Components, and Equipment Industry”, the “National Resource Security Special Act”, the “Framework
Act on Supply Chain Stabilization Support for Economic Security”, and the “Special Act on Transition
Facilitation and Ecosystem Development for Future Automobile Parts Industry”. Using the policy value
theory, the research analyzes the policy objectives and means of these laws, categorizing their policy
values based on goals such as economic stability, national security, technological self-reliance, and
industrial competitiveness.

The findings reveal that the “Act on Special Measures to Strengthen Competitiveness and Stabilize
Supply Chain of Materials, Components” comprehensively addresses technological self-reliance and
the enhancement of industrial competitiveness. In contrast, the “National Resource Security Special
Act” and the “Framework Act on Supply Chain Stabilization Support for Economic Security” predom-
inantly focus on economic stability and national security. Additionally, the “Special Act on Transition
Facilitation and Ecosystem Development for Future Automobile Parts Industry” prioritizes technological
self-reliance and industrial competitiveness, reflecting the specific characteristics of the automotive
sector. A notable observation is that while the “National Resource Security Special Act” aims to achieve
economic stability and national security, the policy measures within the law emphasize technological
self-reliance and industrial competitiveness, indicating a partial mismatch between the intended policy
values and the implemented strategies.

This study proposes that enhancing the consistency of policy values between objectives and means
can improve the effectiveness of these laws. Furthermore, it suggests improvements in the policy for-
mulation and implementation processes. By ensuring policy value alignment, the research aims to con—
tribute to the development of integrated and effective strategies for stabilizing supply chains, thereby
addressing the economic and security challenges faced by the nation.

Supply chain stability, Materials, parts, and equipment industry, Policy value theory,

G S Economic security, Legal analysis
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o 224 ¥ee 3.6% 4.5% 3.5%
324 29 109 19) 19|
mjoIg g4 115,858 14,566 101,292
=Y 224 Hes 6.0% 6.2% 6.0%
324 29| 59| 59| 59|
S22 molg 34 1,932,459 235,440 1,697,019

(3 5)9} o] F7hE =20 e SUA 0 BASIA LB 191G 2ok 1A AT
(bibliometric index)= 28519t A79] AR I} G- TA|o 24 5F= A-indext
2 1QE =29 IS SHALE B g-indexE ARESFIHH(Costas?t
Bordons, 2008). ¥4 75_1—} W= A#OA FHo] thE =72 IA A= A= UERT
A 717 A L 0] =5 118 5= 24.838]2 A E(16.83))7} §H=H(15.13)S IA 43
Fom, h-index JA 1328 LE(95)3 = (0H) et EX &2 552 HATh A9 ¥U&
=50 JFH St WA WY ok= g-indexoll A= 5YL 2082 7| EoH LE(134)7
(129)= A A4l o3t ARl H7|9F £7] R0 A YERT

(B 5) =7H2 X4 S Hlu

d

T= | M| 27|
St= 15.1 4.8 26.5
=g I8 U= 16.8 5.6 26.0
=Y 24.8 8.2 35.0

St= 94 35 82

h-index o= 95 35 83
=4 132 47 120

St= 129 48 115

g-index U= 134 48 119
=Y 208 69 190

=7 |AE A
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(H 6)9] =71E A48 4to]| ofet 71 #E2 24T 23, AR 7134 =2o] 2,61771=
o] ol on, d&(1,87071)3 2=(1,8437H)2 AHol7k =LA ekt A7
tiB] 3719 Foj7|d S7HeolA Lol 77%= 7MY w2 ARAIE Bl v, 422 31.1%,

N
o
)
rlo
)
i

=7t T 71 27| sz
of= 1,843 1,057 1,202 13.7%
d= 1,870 1,020 1,337 31.1%
=Y 2,617 1,161 2,055 77.0%

(3 7)3} o] =718 ol 713 A5 %E HHI(Herfindahl-Hirschman Index)2 £43t
A}, =9 AF Tt 7 A UERRTE HHIE A A58 Al §o2, I A7 2
5 45 71380 A7 ASE ] AUSZ oulet FAE P HIEsto] ARRlst dAtoflA]
de] Z-8-EHHRhoades, 1993). AA| 717t 52t §=19] HHI= 0.47% 59(0.34)3 I&

33)= A0l e, ol Y AlxFE A7 e =70l Hls) Ao R Af
7S SAHLE o] FA AL S5 HolEth S A2 7]7bol| wE HHI #ish7} A 9
719 JSL7t 27 2o = AL R UBHT o= F7]of HdolA

AN _9_;'75_
A% 7|3l 4t AT Yol Tha HokEL HolZeh

H7) =7bE X|AQL E0{712Q HHI X|== Bl

=7t T 7| 27 sz
or= 0.47 0.38 0.38 0.01
U= 0.33 0.27 0.28 0.01
=g 0.34 0.26 0.31 0.05

=7PE A A4 ol A9 1571 718 A EYE (B 8)3 EokH Al 571 B isto]
80% o1F= A= 55 540°] HEbt. =2 FAH(9.1%), KAIST(8.4%), A&
(8.3%)7F 1~391E AAIt 7z H], AF-&A AF71B(CI5H 2AD)A F=B471&AF+HLEG

&
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9, 6.5%), T=71AAFA119, 3.3%)3% 712A A (109, 3.8%)°] ZA= et B2
EFH(11.1%), LAFTH9.9%), =T (6.3%)7t HFHES FAHste 7Het 299U ¢
2 A7 IeSEAT289, 3.8%), 714ARA SIEFAI(1491, 2.2%)7F &8l 2= At
E4L2 o5 F71t 2 YEYAE A7) Tk (29, 8.5%)% A& A+
(391, 8.4%)7F 2/ 1del 24Isto] APE s}

gl
o

:
Am
oX,
o
o
38,
o

H 8) Z7HE XA &9 H07|2 Hlu

29 gtz U= =

718 HRE 7| HRE 7|2 HRE
1 A 9.1% oL 1.1% OFsll S 8.6%
2 KAIST 8.4% QARZHH 9.9% o2teSH 8.5%
3 M=t 8.3% CSRL 6.3% | HUE2EX HH3| | 8.4%
4 SFATH 7.4% Al0|h 5.0% Tl 3o 7.4%
5 | SHEHMMYI=ATAH | 6.5% IS 47% |Z2|=E2|5] YAME | 5.0%
6 SLM|TH 5.2% L} I0FCH 4.6% | 2t0|ZL= stHCy | 5.0%
7 k=i 4.9% WEL 45% | E2EREZN | 4.9%
8 Mo 3.9% %'f%%%:f 3.8% ZtA20)| 2L 4.7%
9 POSTECH 3.8% CasZ 3.1% e s 4.0%
10 A 3.8% 7 HpRFQFCH 3.0% | LCIE#EE 201 | 3.7%
11 SI=R7|ANARA | 3.3% Qb CHCH 2.6% HIS2 S 3.3%
12 SMH 3.0% CIEN] 2.5% S| A 2 3.1%
13 Pl 3.0% EQ6IA| 214 2.3% HFEEJIZEL} 3.1%
14 zer 2.8% SIEtX| 2.2% | 22t2+HI0|3 B | 2.5%
15 UNIST 2.7% CREYL 2.1% A= 2o 2.4%

=7PE = AR A9 1571 A8 Blaet 23, (E 99 o] 97l Aol Al w710 352=
e ol& A2 AeAzet A2, SR 9 &4 Az, HrtEzY 2 3l A}
7], AikEEiel FA Boke F2 R At

=7Pd EAS v|wstH, 2 Z}=9] 53] of| A WY == ‘International Journal of
Precision Engineering and Manufacturing(19], 34.6%) ¢} International Journal of
Precision Engineering and Manufacturing-Green Technology(3¥, 6.7%)7} /+91#

= BstA e, AEEoh Aot A A2, A5 Azl S5k AdEo] 2LHAU
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ot A& JA| A= @3 AEQl Journal of Advanced Mechanical Design Systems and
Manufacturing(19], 18.3%)3} International Journal of Advanced Manufacturing
Technology 59, 7.7%)7F 24918 B 2™, 714 A4, FL58h WA Az, T2
A, it Az 5o AdEe] FEd A olE w7t 2] Y2 A= Y Adol A9
ZIER] gkom, A7HE, AAIEY, 2JHY, AR AR ol E3FE AdEo] A9ld
Ago] ZFE Ut o] & T, Al =71 B A - A=, 3, AR AE ZEst= Alx
2OoF Axtol A 2 A A AL E55 Hol= 7k

YERTH FAA 0 & o= WA A 29 A 53 A, Y2 71A A SA71A - HEEA]

1=

[e)
Az, SL2 P4 22 oF ok AdollA -t A4 B4 IS B

(H 9) =7HE XA &9l M Bl

no 32 A B
=T Xey Hge Xey g Xey g
. Journal of Advanced International Journal
International Journal of Mechanical Design of Advanced
1 | Precision Engineering | 34.6% 9 18.3% - 12.4%
; Systems and Manufacturing
and Manufacturing .
Manufacturing Technology
Precision
. Engineering Journal
Internej;:;)Jlaar:&J:grnal of of The International CIRP Annals
2 Manufacturin 8.6% Societies for 12.9% Manufacturing 12.0%
Technolo 9 Precision Technology
ay Engineering and
Nanotechnology
Igz(r:?saigc;nEarIwJ?nuergﬁlnof CIRP Annals Journal of Materials
3 and Manufagturing _g 6.7% Manufacturing 10.1% Processing 8.7%
Green Technology Technology Technology
IEEE ASME Journal of Materials International Journal
4 Transactions on 6.1% Processing 8.6% of Production 6.3%
Mechatronics Technology Research
IEEE Transactions on .
Components Interr;a;ﬁnal Jocl;rnal Addit
5 Packaging and 3.6% N? fvancg 7.7% Manuf itive 6.1%
Manufacturing anufacturing anufacturing
Technology Technology
Composites Part A Composites Part A Composites Part A
6 Applied Science and | 3.6% | Applied Science and | 5.6% | Applied Science and | 5.5%
Manufacturing Manufacturing Manufacturing
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[E2] HESst Aol XA, Z2E Y 2 siM FH 2Y
o 8= A=t Y
=TI
WEE HRE WEES HRE WEE HRE
International Journal of IEEE ASME International Journal
7 Production Research 3.5% Transactions on 5.3% of Production 5.1%
Mechatronics Economics
Journal of Materials Journal of International Journal
8 Processing 3.3% Manufacturing 3.5% f ial formi 3.6%
Technology Processes of Material forming
International Journal of IEEE Transactions on CIRP Journal of
Industrial Engineering Compt_)nents Manufacturing
9 . 2.7% Packaging and 3.2% . 3.3%
Theory Applications . Science and
. Manufacturing
and Practice Technology Technology
IEEE Transactions on |IEEE Transactions on Journal of
10 Semiconductor 2.4% Semiconductor 3.1% Manufacturing 3.2%
Manufacturing Manufacturing Processes
IEEE Transactions on
Journal of Additive Components
11 Manufacturing 2.1% Manufacturin 2.8% Packaging and 3.2%
Processes 9 Manufacturing
Technology
Additive International Journal IEEE ASME
12 ; 1.8% of Machine Tools 2.1% Transactions on 2.6%
Manufacturing ;
Manufacture Mechatronics
International Journal
13 | International Journal of | oo/ of Precision 2.1% | Journal of Scheduling | 2.3%
Production Economics Engineering and
Manufacturing
Proceedings of The
Mecrlwgiﬁggrlgr? (i)r]:eers International Journal Production and
14 oot B Joum%l of 1.8% of Production 1.7% Operations 1.9%
Engineering Economics Management
Manufacture
Journal of
Journal of Intelligent International Joural ,\/ISacri]grfwi(;tgggg
15 19 1.6% of Production 1.3% nee a 1.8%
Manufacturing Research Engineering
Transactions of The
ASME
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==

3. 7718 22E ¥ H|w

=71d 224 9 A%< 24 2 (#1003 2o
2, 4E(31.8%)3 =(25.7%)1a IA StA= A 2= Uegth tet 2= |39 Agat
72 L42(6.6%)T F=(5.3%)°] ZL(2. T

(B10) =718 22 S H|E H|u

& =7t | 7| 27 Cial
St= 25.7% 23.1% 28.4% 5.3%

==4 g4 U= 31.8% 28.2% 34.8% 6.6%
=¢ 44.9% 43.6% 45.8% 2.2%

2718 Y27} 501 0 57} S0l (E 11)T} o] F7PER Joldt P Helth IS
% 827123} Y BAS ol 7P 93 FE Y EYAS TEFoH, L7

FAG5710] 1 FE 0|9tk X718 S7He-S AW RE, QRo] 33 3% TP ES A
2 nyon, H27.7%)3 EL(19.1%)°] 1§ otk

T 11) 2718 &3 2IH 4 Hlw

T= =7t | 7] 27| A
st 65 47 60 27.7%
CEEDIPN U= 72 48 64 33.3%
£9 82 63 81 19.1%

%mﬂ Zey ge 2742 AWEH, (G 12)9} Zo] n]3a} F32o] A 27o] HAH9)o]

Sk UeRor] o, Xaka, ojgejol, ALk}, 3%, 2947 EAR 2 W
05 SRIH oIS 87 B HEFHE A B eIl s Aol B0
Uehdeh

S ThE I7HEO] HlE) YE(2.0%), Q1E(1.3%), HIER(1.1%), A7FEE(0.9%) S ofA]
o} Z7}=1}0] geo| A& o 7 sl YR O] AL H(2.7%), Do AoH1.4%),
H7H0.9%) & CHAloF =7} B HU(2.0%), B=(1.7%), ZFA(1.0%) 5 548 =7
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[=2] RZZst 70| ATE, 22 312 U shh FH| 24
o] Fo] A9EE ARSI 5L F=(5.2%), THA(4.0%), ol oK3.3%), 2904

(2.7%), LLAEFON2.4%) 5 FE =7 Ut d7d Y HIEQAE #5051

(B 12) 2718 21 49| 27t UL
2o [ a= ngs ug ues =g ugs

1 o= 11.2% =3 13.4% o= 8.9%

2 5= 5.6% o= 6.3% = 6.4%

3 U= 2.0% St= 2.7% g= 5.2%

4 ol 1.3% =g 2.0% oA 4.0%

5 HEH 1.1% e 1.7% O|Et2|o} 3.3%

6 FHLIC 1.0% 2| O|AlOF 1.4% AA 2.7%

7 =g 0.9% s 1.3% QAEZ0} 2.4%

38 A2 0.9% naiA 1.0% HEHE=E 2.2%

9 Aa= 0.8% Rl 0.9% Beral 2.1%

10 ozt 0.6% FHLICE 0.7% FHLCE 2.0%

11 5 0.5% AA 0.7% AL 1.9%

12 AQA 0.5% #7101 0.6% ALQ 1.8%

13 O7 | AR 0.5% i 0.6% U= 1.8%

14 oA 0.4% Elf= 0.6% A0 1.7%

15 o|Et2|o} 0.3% o|Et2|ot 0.6% sF 1.6%

A 27 7H s REBAS BAT AT, (I 13)7} 2o] 4FFo] SA|o] ZHojst TEATL
AR 7171 B9 47100 BASIG) ¥ 7t FSTAS AR, =) Qo] Fo] & 1127
o= 7P g o}, /)0 So] o] A 7AsHE 2AE BT B =9 Kolg]
R g x2S HPOoH T7)oE AZ 7Asigir). v AR} =90 gL
F7)0] & 2] Z7HE epick

(B 13) 812, 92, SU7 85 2 8g
e ] 7| %7] sz
3= &Y 4 2 2 0.0%
ot=-g& 112 71 41 -42.3%
ot=-=Y 53 28 25 -10.7%
d=-=Y 83 33 50 51.5%
8127|717 139




JIALAST | H3H H25(2024)

7P 491 1570 IHIE 7|9 ES 24T A3t (E 14)9F Zo] Al F71o) A FEA(Finite
Element Analysis), PMCS(Process Monitoring and Control System), FEM(Finite
Flement Method), Additive Manufacturing, Mechanical Property, Simulation,
Microstructure®] 771l 719 =71 354 0.2 YT ol Al 5717F 84 9 -5 84, AlE
glolAd, 34 ZUEHH Alof, A5 AR 7]& BoFE THLE A2} 34 FAI& F5kaL
U= AlARRH

2 9] 719EE Aleld F/PE ATRAE G APRAS BT, TR ALY 48,
A 8730 ZetaE] - YA S, 3D Ty, Hie A A 25A, FAA 0] 59 AF
4918 AR}, YRAE B4, 24, Aok, B4, HRRE, 0k 5 7|AVIE B
719 EE0] F8 AFFAR UeHth 549 A% HAlEd 719, golA 7|&, ZRF8Y,
Q5 714718 2otel gl A3t W AAET 5 AR Bopl 4 A7 FER
o}, S, g2 HHeA], 3D T Y, §AER 5 4Al7]E AR Bof, 22 VAV #H
AF Bof, ZUL2 oA 7|ed HAlY S S8 HAt T ool Al AFH S0l
Uepstet

(B 14) Z71E i 7|9E H|W
=9 st= Hes U= He=s =Y Hes
1 FEA 3.2% PMCS 3.8% Maﬁjgxeﬂng 5.8%

2 PMCS 2.8% Maﬁggzit‘{]‘;ng 2.7% Simulation 3.1%

3 FEM 2.7% Microstructure 2.5% FEM 2.4%

4 Ma'::gzit"u‘;ng 2.1% M::::‘e':i‘;a' 2.3% Microstructure 2.2%

5 ler‘:;‘::l‘;a' 1.8% FEM 1.9% Model 2.1%
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29l 3t ugs s Hgs =g ugs
6 Simulation 1.4% Surface 1.7% FEA 2.1%
Roughness

7 GA 1.3% Simulation 1.6% Residual Stress 2.0%

8 Microstructure 1.2% FEA 1.5% Machine Learning 2.0%

9 CFRP 1.2% Machine Tool 150 | LaserPowderBed |4 go
Fusion

10 Optimization 1.1% Measurement 1.3% PMCS 1.8%

11 Scheduling 1.1% Residual Stress 1.2% Mechanical Property 1.8%

12 3D Printing 1.1% Cutting 1.2% Selective Laser 1.7%
Melting

13 Surface 1.0% CFRP 1.2% Grinding 1.6%

Roughness
14 CMP 1.0% Polishing 1.2% Optimization 1.4%
15 ACF 0.9% Tool Wear 1.2% Scheduling 1.3%

=7HE A9 719 =9 Aztol whE &1, 4R, AE e [T 4]0 AASHIT. A2
el 2 =27he] A7 & =Fol A 3 HIE 1% oS 7SS VY EES FE01, 0]E9)

ABPF71E FZ S8 (emergence), H/7](peak), 21E7](decline)2 -E0F0] AFA| 2]
AAEA IS mhelstith. S Aol 73 a8, BARAE, s 54 5ol =8
ZIEou, BTl Am 54 - AR, A, e AR, 71452 Az 2-80] H4
719ER AR 922 W79 77, FAAEA|, s =T SAIA T A Al
71&, Al 7] A&, 22 7|2 A+ F40] ol st 592 A719] 7247 |&, A4

A
8- gFBolH F7lole A AR, A4A) AZ7E, A5E A% A7 FA7} Es)
o B4 A3} A 270 94 ATEAlL Be %7140 BT Al 71 ARE FA
MASgTh B3] QRS 2Y 7S, TR SAS A4 B Azt RrkE e

)

]o
it
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(22 4] 274 &

0=
u
0
[
re
Loj
=
El

Term

semisupervised learning -
deep learning-

directed energy deposition”
laser powder bed fusion”

3d printing-

actuator-
semiconductor manufacturing

?QE.
additive manufacturing _
machine learning -
cnn-

cfrp?
aluminum alloy _
residual stress._

cutting force -
r2r-
printed electronic-

mechanical property -

scheduling”

surface roughness _

pmes._
simulation -

optimization -

ea-
fem~

microstructure ”

ga_
supply chain management
nanostructure -

heurist

mems”
container terminal _

mechanical test_
rfid- [ ]

rapid
particle reir

2010 2012 2014 2016 2018

Year

2020

2022

os

Term

in situ observation-
lattice structure-

3d prit

g_
heat transfer _

additive manufacturing-

@
machine learning -
robot-
neural network -

residual stress=

numerical simulation”

aluminum alloy’

stainless steel

calibration .

microstructure -

mechanical property -

surface roughness-
fer

spindle-
molecular dynamic-
led-
biomedical -

supply chain” &

o

@
2010 2012 2014 2016 2018 2020 2022

142

A=A



[=2] MXZ5t &0 XATE, 224 B
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0=
M
=
HI
1

Term

dimensional accuracy -
digital supply chain-
alloy design~

machine learning”
smart manufacturing”

deep learning _

additive manufacturing -
laser powder bed fusion -
3d printing -

microstructure-
tool wear -

ti 6al 4v™

fem”

residual stress _
mechanical property -
model -
machining -
milling -

fea-

grinding™
scheduling”
simulation_
pmcs_

forming -
supply chain-
extrusion-
automation -
sheet metal~
drilling”~
coating”

metaheuristic
reverse logistics -

energy -

Jin
e

sequencing -

microforming -

factory planning -

grinding force~

empirical analysis”

cmp_

minimum quantity lubrication_
microfluidic -

machine-

2010 2012 2014 2016 2018 2020 2022

Year

) 2t 71912 0] A 212 3 7|9E0| FRUITT} MM (peak)S 7ISE ATS HAR

2 AL A%} 7|9 7 ABY TS 915) FELE L st B4 RS 215
1Rl 0.1% oVge] 97 MES KOl FIYS(@ 53] o}y, D5 48] o P Ak
EQ), =8 91§ HEYT SoI4 9] B Leiden 1L A

Te|Ze) YOIt vl AL AT oI Traag 9, 2019),

AIN2™ 5), =2 A B4 24, AL Ax7]e, 2Hsk-AlEdelAd
4 B2, Al RE=A A2, 2528} v’ -k, 14 47k 7)< 874 %Héﬂi
HA. A2 FF- Am B4 -71AA s, A Az -7H7le, AlEdeld- 243t
=2 e, AL 7R Ve, VA =757, VAl 84 A5 TN SR AE 7 =2 H -
A2 AL Az 7, Ax Z2AIA 2ol 53}, A7 544 - Ao, Ar 5449,
B F4 -5 U, A Fo]A 7hE2 67l SR AHE BRE AT S6hd, Al =7k
Am 54, S Az e, st/ AlEdeld, 24 54 8] 2ol 84U ArFAE
FABIAT. Ty =2 A2 o2 ZofollM AEAE AW =2 1T 83 71<lA,
=2 7d e 7l Sk 2opolA, FL2 sl HlolA 7hs 5 A AR £ 7Teol =

ot
ol
%)
T
3
L_‘
(@]
c
<
)
o]
rUSl

|
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[1% 5] =718 7|9E 7|9 SHAHY H|w

semiconductor

heuristic

machine e cnn
surface roughn simulation
deep learning
optimization

cutting force

formaRility

r2r!
thermall
thermal W
printed electronic
mech
microstructure
wear friction robot actuator

electrical property carbon fiber

ols

turning

vibration chal Tool Wear

surface integrity

machine tool

measurement

cutting force

numerical simulation

carbon fiber

Jin
e

production planning

sche

menufacturing
eneydy efficiency

machine tool

grinding

tool wear

rface roughnes:

g
n ‘ cutting force
‘é

cutting

mechanidgl test fea fatigue laser

machining

numerical simulation

pmcs
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JIALAST | H3H H25(2024)

of0f

ACF Autocorrelation Function

CAM Computer—Aided Manufacturing
CFRP Carbon Fiber Reinforced Plastic
CMP Chemical Mechanical Planarization
CNN Convolutional Neural Network
EDM Electrical Discharge Machining
FEA Finite Element Analysis

FEM Finite Element Method

GA Genetic Algorithm
PMCS Process Monitoring and Control System
R2R Roll-to-Roll

RFID Radio—Frequency Identification
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Analysis of knowledge structure, global collaboration,
and key themes in manufacturing engineering
research

: A comparative study of Korea, Japan, and Germany

Moon-Koo Kim, Jong—Hyun Park, JongHyun Paik

- Abstract -

The strategic importance of manufacturing in the global economy is becoming increasingly prom-
inent with the acceleration of digital transformation and Industry 4.0. This study analyzed the knowl—
edge structure, collaboration characteristics, and core themes in manufacturing engineering re-
search among Korea, Japan, and Germany. We conducted bibliometric analysis, thematic analysis,
network analysis, and clustering on articles published from 2010 to 2023 in the Web of Science
database. The analysis revealed that while Korea maintains its position as a global leader in knowl-
edge production, its growth has stagnated since 2015, showing relatively lower knowledge impact
and international collaboration compared to Germany. While research themes in all three countries
center on manufacturing innovation and Al application, Japan specializes in precision machining,
Germany in advanced processes and intelligent production systems, and Korea demonstrates
strengths in manufacturing—IT convergence. Based on these findings, we suggest policy im-
plications for Korea's manufacturing engineering research in terms of knowledge growth and im-
pact enhancement, fostering hub—type research institutions, strengthening global cooperation,
and specialization and differentiation of research themes.

Manufacturing Engineering, Bibliometric Analysis, Thematic Analysis, Knowledge

Key words Structure, Research Collaboration
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