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10 Manufacturing Institute FheniE .
0
[ARM] Advanced Robotics for Manufacturing 2
1 Institute -~
12 2017 [NIIMBL] The National Institute for Innovation Hlo| 2 Hek DoC
in Manufacturing Biopharmaceuticals B
13 [RAPID] Rapid Advancement in Process SuiAlo| 5i5HDx
Intensification Deployment Institute mEYHC| HEEY DoF
0
14 [REMADE] Reducing EMbodied-energy And | 22 f|L4X] & XMEtA

Decreasing Emissions

HZ=

Z: * DoDe Department of Defence, DoE= Department of Energy, DoC= Department of CommerceS XI&St,

** = S o
7 SU5 oS 2

A HAL

A= NIST(2019), “Manufacturing USA Annual Report 2018, p. 8.

40) PEBFEA KRBT BAAL AER(2019. 12. 18, S #lo]A).
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H3Z 71Xt HHE] Ak

1. =2 MI|xt HHE 2] S8} =4k} FA|

=29 A71AF g4 AR 3 F - Dol Fkskal 9lew, 20194
3/427] 71 Al =71 AP a2 88%0ll E3H. 201437HA]9 s o
£7140] 712 vl =] A2 50% old=2 AASHL AL, 201682 7]
Hor F27199] Hi-eol 427199 dieS FEshtt 20184 7|+

s=7199] 2298 A7) wiE" e A Aaa2 41%00 gttt

I H 3-1. =9 M7|Xt BHE2] 7|10 HHE{2| AR 0| I

(=91 MWh,? %)

7| 2014 | 2015 | 2016 = 2017 = 2018 CAGR(%)? 2019.1~9
(&) CATL 263 1,728 6,188 10808 23393  207.2 21,654
(%) THtAH 3346 5316 7,646 10,010 21,298 58.8 | 20,013
(%) BYD 1,341 3133 7919 6421 11,847 724 8949
(8h LGalst 958 | 1,283 1,847 5033 7476 67.1 8,914
() AESC 1667 1372 182 1765 3,69 20| 2921
(8h A4SDI 422 | 1,087 1343 2317 3515 69.9 2857
(%) Guoxuan 583 | 1,311 1,935 1,892 3,208 53.1 2,253
() PEVE 1496 | 1,507 1662 1816 1,902 6.2 1645
(8 SKO|H|0]M 102 475 645 299 794 67.0 1,500
(®) Lishen 295 1,197 951 | 1,193 2977 78.3 972

7|E} 2,074 8261 11,186 17,573 19,897 760 9683

A 12,647 | 26,669 = 43,174 59,127 100,003 63.0 81,360

43) 2 ZoflA 7R} HiE ) = 2l olAA] F A71AE v EEE Qutit
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| 231 722 |

(=91 MWh,? %)

7| 2014 2015 2016 2017 2018 | CAGR(%)®| 2019. 1~9

o= 11.8 10.7 8.9 12.9 11.8 - 16.3

S = 19.8 27.6 394 344 414 - 41.6
HIZS(9%)" . . . . . .

2= 51.9 30.7 25.8 23.0 26.9 - 30.2

Z1) A8 ZH A 55 M0 FAfst HiER] OLXIYS o).
2) Wh(RIEA)= OUX|2] S92, 1We| LSO 1AIZI0| AlREl= F7|0 UK.
3) 2014~184 CAGRS 20|
4) 49 100 7|gE 7IECR ¢ Sy 717t =7KE HIFE 20fEh
Xt=: SNE 2|AR|(2019b), "2019E 1~327] AIA H7|RIE tHE2] L Y= AlBE &8, p. 1. 0] & Y& Ho|EE=
i N2E 20104 KA AL, TSILE MO[HAS, QEA], https://www.scienceall.com/%EC%I9%B0%ED
%8A%B8%EC%8B%ICwatt-hour-wh/(ZAIY: 2019. 12. 20).

S A712 wiE g 7199 wlokARl AR SR Aoy A] AEAt
A 870 w2 712 A gheer gl itk S8 57 Ao g Al
o] AEAF 4GS S43H] AlFSE 20109 1% S W] A7) &} whfjeko]
w2 71} E3] FRYL 2012 LHESE Tofu R 9 AlofA] #}
BRI ST (T RE SHTREIRRZE P AL & ALK 2012-20204E) (018 B
T+ 04 201587HA] BEV(ES #712hek PHEV(E# 191 ste] B8 5)9)
2] Ak wafisF 505k o, 20209 ABAF 58 2008 o, & AgAT HofsF
5009t e HHE AA St 5 A7IAF A4t dofjol] WFAE 75k 44 A 7|3
o] HHREQ H71At viE 9] AL o] H]#sto] F43] Eofiith

20189 == A7|AF AFOIA F=2 50%] 77k e Holal 3l

44) B5FE2012), "TEATEHA T HE S HHelEZE = I & R (2012—20204F) (@A, http://www.
nea.gov.cn/2012-07/10/c_131705726.htm(AAY: 2019. 11. 1); A7|x= HEV(Hybrid Electric
Vehicle, 3l°]2.2]= A 7|2}) — PHEV(Plug-in Hybrid Electric Vehicle, 28|11 slo]Bg|= &
712} — BEV %= EV(Battery Electric Vehicle, £ X17|2h& M2} gt HEVE S A9}
A71E A AMgsta, FE YA 92 M AR, wiE =9 M7= AeA Al5S 2 w2 2ol &=
7+ o5 & &2o] Q3 A% XS 5= FHi= 2H53tch. PHEVE HEVE Blas H7]E WAl
Yo & 8oz H|Fo| =of & HiE 2 & BRIt ©A 2 3 Al B8 A7|7E A doz
ARg-staL, viEE] 87Fo] UA 2 oot F9- sh AR ARERlIth BEVE 5E o2 A7vhE AR
Sk A QJu|e] H7|xjo|t. Tyl 2AHsAket M 7| AHg-XHHEV/PHEV/EV)S] H-34+&= F-9lo] e
7¥2,(2016), http://www.lgblog.co.kr/life/56874(FML: 2020. 1. 20).
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o, AF2=2 1009 Hf o] drids 7153
| B 3-2 H AP 2 B30 MR AR FR(E0R)) |

(S o O, %)

= 2009 = 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 2017 @ 2018
World 0.48 7 47 18, 203, 323, 4 7441 1,149 2,300
(721 (69.1) (67.6) (37.6)| (64.3)|(100.2)
=2 05 1 5 10 15 73 207 336 579 1,100
(664 (71.8)| (488 (649 377.0) (1834) (6200 (72.3)| (90.0)
&9
MANE | 225 191 107 84 76| 227 384 451 504 478
Hee

F1 1) 2 A BEV(2s TVIRD, PHEV(EZTIY 510|122|5)9] Tt S5 )2 71222 8.
2) ()= HES7|0H| ZLES 2A0R

Xt2: IEA(2019), “Global EV Outlook 2019,” pp. 9-10; "2%7t M7|At - O]2AI2 HO==0| §=227,(2018. 11.
12), http://m.pressian.com/m/m_article/?no=217030#08gq(ZAM: 2019. 11. 1).

| H 3-3. 20194 Al#H7| M| BEV - PHEV 2 moj Mg 29 |
BEV PHEV
= =15 = HRE(%) =1 = HR2(%)
1 (@) BIE2t 18.3 (&) BMW 14.4
2 &) BYD 12.4 (® BYD 11.9
3 (&) BAIC 6.2 () OIAHA| 10.2
4 (%) At 4.6 (%) =QFt 7.8
5 (%) Geely Emgrand 4.2 & e 7.2
6 (&) F47Ixt 40 | (&-=) SAIC-ZAuH 6.5
7 (&) JAC 3.8 (8 710t 4.3
8 @ 2w 3.7 () HEAHA 38
9 (&) CHERY 36 (%) ROEWE 34
10 (8h) 2 3.2 (=) 0|4 3.0
- 7|t 36.0 7|t 275
- g 100.0 =Y 100.0

Atz SNE 2JA1%[(2019. 8. 6), 2019 A8E7| TAA H7|xH BT £=2(0f|A] SHCH-7(0F TOP 10 44 L3t hitp://
www.sneresearch.com/_new/html/sub/sub2/sub2_01_view.php?id=95846&s_keyword=&f_date=&t_da
te=&pg=1&cate_id=178&type=press(ZA: 2020. 1. 15).
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AR (AR TMPETER & REMEHERT<F= W PE) ol A Aol A] s} AHd
< 7 A 414G o Aok, AR} viE ] E A7|R}F A S AF
Aoz §49t dig EdolAe A7Ixke] SARES] A7|A} wiE e B
17043} BEV - PHEVY] B H ARISHE S = AAFCE45) o] 20129
MPAE] & das A7) 2 A7|% viE e Zlerida = 71 4
ZAR SH= 202097H4] 9] WAMERS ulAstglc). B9 20159 HaE T
= A 22025(hE#3E2025),9] 104 SHF AN AR 2E2; 4+
xgtsto] A7|2 viE 2] 5 HA Q] REREH PRHA] AT A A
£ F5ohlckar =gt 40

o|AY AloUA] AEA} AL =] F8 Ao B wetE|o] 9
o] AR AFH 0 & S5k HokdS & &= AUtk 3 dET Hlet 2
o] FH = AT ol 2 713} v E] T AR BET|&7HA] &
Hof A= W) RIS A AIE S5k = AAA gAE stk 19
1 o]t F=ARO] S ML R UL Qlrk. oAl AmE vieh 2
o] S Z7]2t v 8t op 2l AAIAQl M)A} Hopol| M S 24
BHE7L FEE Al £+ et glon, vS F5I 2 4t
A H712; viE o] 4o A A4 FoF A9 FASHE QT o]t}
20189 & AR (A714} viE E]g 23 4o HAHLARA AG=A A
A AAFHA AR AN F2E ZH2E 63.6%, 74.0%, 69.7%, 56.7%

£ HHokL e ol=2M F=2 7R HiEE] A - Y ARAAE 27ds)

\I

oiN il

o

45) EHFE2010), "ESBERTMPSEERNA BEIHERTF= LERE ), http://www.gov.cn/zwgk/2010
-10/18/content_1724848. htm(FML: 2020. 1. 23).

46) BS5PU2015), TESBATENA (HEHE2025) 5841, http://www.gov.cn/zhengce/content/
2015-05/19/content_9784.htm(BAY: 2020. 1. 23).
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T2 3-1. 25 OJRFEIK| AL AIAKHO| " B 3-4. 2|5 O|RFEX| 4LH SHAIATHO] I

=/t YU HIS 71gE AFERE

(& %) (S %)
. o oo
32 w2 m¥E EE Gl s
1000 (&) Hunan 12.2 (&) Shanghai 189
B e Shanshan ’ Shanshan ’
4 B 106 189 -
N6 27 (8h 0|30t 10.7 (3) BTR 15.6
140147 166 B
378 348 (%) Xiamen (&) Jiangxi
600 - = - - e T
309 Tunsten 100 Zichen 129
g 1 1 11111182 811 Hato oot
=
2 B ER R @ G'}‘.Ja".gz'w“ 171 () OtAtsl | 207
676 666 636 766 77.3 740 714 676 697 495 539 56.7 inci
00 (&) Shenzhen \
<o§§> §§§:§§§> §>§§> Capchem 125 | (&) =2o] | 131
QFTH f==\| oot =a|at () OJMHIA| 11.8 | (Y ADERZ | 103
F Md &5 7IE HRg 301 1) 20179 SWIE, 2 208 M9l 30 712
A= Of-ZHI24(2019), 2IS0[2MK| £ 458K 2) 22|99 4L 49l= $1=29 SK ie(9.7%), 5%l=
MIAAZO| 26t ZAFZDY, http://yanokorea. Z=29| Shanghai Energe(6.7%)¥.
blogspot.com/2019/12/4-4-2019.htm|(ZA  XkE: ZA17((2019. 11. 21), "S= O[RFERIAR LX &
Q: 2020. 1. 15). =y E-< XO7|°* A2, KIEP M27} 7153| YHAl=,
pp. 6~7, XHRIS.
AR 3-1. 2US OIRFHK| U TR M) HHe |

- [2I5 OIRFRIK]I 5t 1 A2 3 T [ok= UAIRIRIR} 22 5 - 20| K53t OIXIRIRIS) Bt 55,

2/ OIRHHXI= O|2MEI2 ZAfoH= 2IS0I2(Li+)0l £ Al Y0IA ST02, WH A ST0l

0B OIS0} T7IS M,

o (2I5 OIXIHIXI| 4y 3 TN AYTOIN LR 2i50128
MEYC} EoiTN o 8|28 S0 MRS 527 ol S ARIS0/20] 2
OISSI=E S OW7HRI Hofloy AYT} S30 HES RITSHD, 5 - WHO| LoiL 4 =S

2lE0I28 S |= 22l

Dz
o b
=
>
o
o
=
rfo
10
U ok
o
rio
re

- [2=7] §51 Y= A= HIER|S) St MS AFoh= HMAMZ, ATEH|2| 35~40%E XX
o, MX| ds0f| 7t& 2 Féks 017
o R0 M| BHEIZ2I= NCM, NCA, LMOQ| Y2THE S&5| 2316 ALRSID, LFP2| B
79l = HZAOIMETE ALS
o LFP= NCM, NCAO| H|3H 71240] XMi5HK|oH A=0] DM, 34X ®7|x} HIEZ|= =
NCM, NCA SO 71t0] 0|20 X| 12 QS.
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[

o E5|NCMe E* LA s LHO| Z245E
X 2= Eot =0k, ofAX
OFX|H, 112tF 0| Z0X|1L gS0] JHdE.

*NCM 523(Ni 50%, Co 20%, Mn 30%) — NCM 622(Ni 60%) — NCM 712(Ni 70%) —
NCM 811(Ni 80%), Xl NCM 523, 6227} F2 AFZE11 QM NCM 8112 JHL=(
X2 OF2 H4E3fRI= ¢S

m—nnH

i 2 OIRHEX| X Il asosmmosymuz |
= | LFP LMO NCA NCM
+ & o ua | ua
oy ® wn mwe | @ue
== UZ0lE | Uzt

BBl ooy o, | 2SR
By @oryy T TS D 9%,
oA TOTT | AH OA
TT To T T
o [e:] St Sk
agile 222 ﬁqwsammsn_nwmqa:i E"XE‘]‘ _)'k_no:' E-cil; _/'\_Do:‘ E-cﬂ g qu-l
el $ e v 4 nazd 54 UR8 201 e 4w 2arue g ue | o3 olge
- [21E OIXIHR| 4] 2|& OIRFEX| LA FXIH|Z 20t SLULRI BE - AXY, J12| 0 MY
L1421 Mobile IT, M7 |XESA}, HH MR S22 —_r“H
o 2|F OXHFHA| F2 X - 24 LA0)| 2T Feks DIXIH, 7 |XSK}, 2B T 717] 52

HHUFEEOZ ALZE| 2|F ORHHX|S| W (7 MY ZHE 22
[HHE{2] MIZ] &t AT AT SS 2 ZEsl tiE2] 2 Hx - A2 LEE Ti+= |0
HES

o

=

D0 22 Z-AMR '2E HMZ - BMS(HHE(2] ML), ALY S 24S 25, X0f
ANAES Fafel ZEHOZ HiEE| ‘g UEE A
| 25 OIXRIA| B - 3 i) I
SUMYLE - 2 315 O[RIEIX] HAMRA(CIHOIL)
=S - H7|xf
[Smly (TR Stot = = =
%Sg:ié fji“x'ﬁcl’fﬁ’ (HHE2] 4, - ADIEEE, -E& 5 Mobile IT 717
B HzE) - ESS(Energy Storage System) H|Z=

- [XEMICH BX]) A HiE2l= SR 0L Q1 HEXR! XM MX|2, H8aKl= dPAIZ

A9 oY
o FTA| HEIl= 2t 21 OIXIFIXIS HITE Of, AT SAAX) 5 Fa=0| TH0|Z £2i2y0]

ol= 740| Exl9I,
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X2 0|g, 281(2015), T2ISOIRIEXA| A S8, p. 2, 28, SHEIY, F&2(2019), "2IS OXHK| AE 2 7l
S8 2MT} TS WSk, p. 106, pp. 118~119, pp. 121~123; A SDI BHO|X|, "2|E0[2 BHEZ|Q] 4TH 24,
https://www.samsungsdi.co.kr/column/technology/detail /55269.htmi?list Type=gallery(ZA: 2020. 1.
14); &4 SDI Blog, "HHE2] &, LH7F UZA~ 2= AXH,(2019), http://sdistory.com/221720695576(ZA4
Q: 2020. 1. 15); L, TAA(2010), "2EOIRORITX| 7|& St 02 HY,, p. 10, SAHUM7 L 2|
(2016), "BAZHIY 7IE2EY 2017-2019, OLXIXE,, pp. 37~38, p. 225; BRI, HiiF, ZEZ(2018),
LA &7 TotR| Set 22 ORFHX| 3, p. 14, SAHKT YL, 47|V |2HETISH, NICE H7HY
2(2019), "BA7|YH M2V [Z2EM 2019-2021, AMIHMOILX];, p. 346, pp. 350~351; EIXZ(2019. 10. 29),
5= H7IAF 9 HHER] AR JY, KIEP M2t 7H3) 241712019, 11. 21), "5 OIRMHARIY 2 g
Q7| AL, KIEP M2t 7te8]; MUOREAICY 250l=uE2] 319 A Y=/ ,(2018. 2. 11), http://
www.dt.co.kr/contents.html?article_no=2018021202101832781001&ref=naver(ZA: 2020. 1. 31); &=
PALSZA2019), "RFE 2XHX| MY S8 Y 2YH 2Y, p. 4.

St 5 - 49l 7|2} wiE g AZA} Supply Chaing H|Wa|EH, 37} =
7} 25 4 AL O] A4S} o] FolF et That =0 A 3 A

=Y F8 7|13 viE 2] AlZAR= CATLY BYDE, F 7|do] 5= Ui
AP HF-E2 Aokal ot 53] 713} v 2] Al2ARIAF LAgAF A
Al BYDE &=A1E AlQIet A - ApAfolA it - 2E5HAL Qlo 4
A BSLE o] F . CATLS A% 713} viE 2] ko] & 3= mIAl
A AE9) 7]eE 8oke BEEEA9) ARt YHA] 24ls A= 7[holA =

2ol Q= el

48) 2273, s, A59(2019), "FE oIARA A R 71eEF 24 S ¥, p. 116.
49) F471(2019. 11. 21), 5= olAPdAT Y B A=) 9 2710 AR, KIEP A&7} 3.
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(%) ShanShan
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(%) ShanShan
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Q) SIEHR|
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ety

(&) Kaixin
(%) Capchem

(8)BYD

(8h LGE}st
(8h A

(%) Huarong
(%) Capchem

(8 T-4A0Ey

() Central
Glass

() DIAHIA|
(%) Ube

(%) DIHIA|

2(at
(8 SKOI=HOpd
() OfAtS|

(&) Ube

i

(®)BYD

(8 SKOLcHopd
() OfARS|
(%) Senior

(8 SKOlcHopd
() OfARS|
() =3[0]

() OfARS|
() =3[0

(%) ORAS|

FQ YR 71,

2 HAO X 5 Bk
2L, B20019), 248 OIRFIK| MY X 71558 2AT OIS 58, p. 116: S, 0T, A4S
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2 AA2) s%0l Bkl FRARE 20154 (EHAX 2025,8 L]
olARH WER WAL e AP SRS 24Tk
20179 TFAE 2025,0] AR HATFYA LR RS A BT
3 oM B4 Aol 2o dololErs BN Bdls Age] el
SEREME EELEED B REREE ER R PR S )
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300 : 60
Asia Pacific 18 60.3% 3
250w China 1B RBHE——————— | s
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200 — —o— Europe 18 9.2% —= — 40
~x— Japan 18 8.5% =
150 : —
: " Korea 24
100 T
H Japan 9
AN EU9Q
Rz SESW.= o P Taiwan 6

China 6

'98 "9 '00 '01'02 '03 04 05 '13 '14'15 '16 '17 18
X=: Semiconductor Industry Association(2019),  At&: Semiconductor Industry Association(2019),
“2019 Fact Book,” p. 3, p. 122 M7A. “2019 Fact Book,” p. 3, p. 125 M4,

89) Semiconductor Industry Association(2019), “2019 Fact Book,” p. 3, p. 12.

90) 20009 TEEBNAR A= AL FIGERK .= b & FRIE TBOR ), 20069 TESRPRIIRIEEAIEAR & EAX
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ek % e 5o] Tk
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= MR
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I BIEH M BY 52 i
- @ Fab DB HZ
«
. Z MSA (23 = © 2 ojm
HIESA "
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XF=: Semiconductor Industry Association(2019), “2019 Fact Book,” p. 11; H7AIIMS5IXIEY(2015), HEZ2|
SR N 2 7SS, pp. 2+7, FUG, THIEARe] TIREA |, file:///C:/Users/User/AppData/Local/
Microsoft/Windows/INetCache/IE/5PUS5ZN1/29.pdf; 2192K(2019), THIM|Z2| BH=x| MAT ) pp. 22~
34; THITH MR=2| A, DIMEH 71sdd 712,(2019. 4. 15), http://www.fnnews.com/news/201904
151725248358(2E K=o 24 2019, 12. 12) H16H A4,
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QA gt IR Top 5 7192 JAL(®]), 4H3(EH), TSMC(HE), SKstolYA (&), ufo] 22
(1]=F) <=t} IC Insights(2019b), “Intel to Reclaim Number One Semiconductor Supplier
Ranking in 2019,” p. 1.

93) I, wi@71(2019), =0l = H= BHeA| =4S} vk, p. 1.
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X&: IC Insights(2019a),

“U.S. Companies Continue

XI2: B1Q0K(2019), THH|D2| HICH) AR p. 21.

to Represent Largest Share of Fabless IC
Sales,” p. 1.

94) 1C Insights(2019a), “U.S. Companies Continue to Represent Largest Share of Fabless IC
Sales,” p. 1.
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5 2R} AR 18N Lol A8,
X2 oY, His171(2019), "S20E B SeA| Mt HEL, p. 5.

HHEA] A1 4 TR R A1 ERel HA Sk mzgol,
u]=9] President’s Council of Advisors on Science and Technology
(2017)= S=8501A RI=A] A& 579517] 98 ARERS AF APRE
g o A=A ] F 8 Ae] 71A Y S=AE XE Al 71e0ld A8 AIP
T8 52 THOE A ATkl shGiHE95) T1E AL o] H et S5 R0 HFo]
FH7190l A7PIAE FAT 5 IS ok, A= A4 YO & oo A A]
3737390 1] "rkaL stqich. E3 Yot vl AP A-EE W A

18 9 H4lo] AL uA 3 27} ekro] HEt YAt SE Aow 1

AAR 20149 F785= 49 BHE(big fund) 2l 8= S7E
A4t SAREA 7| HERERE I L5 E)S APt =85
FS=A1% 2025, T 43 5 HEAS] WA AR ZA 4719] =7t
EA7 S-S FE0| L8 AL At 4719 =7F AH A7 F2 A=
THIEAANY] EAEEYE AFTE 184N AR S E SR
W G1SHE) AR AJEAZ | SO HRE W7 HEE) ATE7]

95) Executive Office of the President, President’s Council of Advisors on Science and Technology
(2017), “Ensuring Long-Term U.S. Leadership in Semiconductors,” pp. 8-10.
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96) FHWEIES(2019), "TAES R EBUIRRAR | ZIIEH/HL,, p. 10.

97) 7R, 1B1E(2019), ThE EFAH G SRR SR VIS ), TR I & IR 5 (2018~2019);,
pp. 198~201.
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EMf2 KR} &,
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- irgalt #ududgei
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\ N sy *

. Tr '

HogagsEr
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0 HHEOM £XGE 322 V1Y & FAKE, S2 d¥Yez R0 Q= V[YSE ISR EAL
& FAMEIES(2019), "TAEE— ﬂﬁﬁ%mﬁﬁ%ﬁ , THEEMER ), pp. 14~16; wind DB(EM: 2019. 12. 12)
S EN2 A& 2.
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HHEA] 74 IMEC, o] 3502 144 T4 71& e 5t I8
A E PR BT R & (B AIRAR)E Aotttk 102) d4 d9
of] o3t 714 5 SMICRE 332 dof 3L, YA 7|42 20199 114 &+
Fol| A FESHT

I H 4-2. SMICY X2 HXERDY |

SMIC Beifang(sidt 5, 2013)*
F= g | SMIC(B1%), BIHE(BE2%) &
=5 40Ut 28Lt: 3 MZE
Sjsemi(fiskKe, 2015)*
578 | SMIC(56.06%, Z1471(8.65%), HHE(29.41%), HH(5.88%)

=5 5= IR Y 17| MF7|YUE S P H|ZE 20k MHUIH|Q! 15
LFoundry(2016)*
x4 | SMIC(70%), LFE(15%), MI(15%)
=5 S s MY & A

SMIC Nanfang(FFitEg A, 2018)*
ZFZE Y | SMIC(50.1%), BIHE(27.04%), A510|EX3|27|2(22.86%)
=5 14Le 0[512] SE71& 7He & it
F() xR g A
2 AEIE2018), " EMREERS,, p. 9; SMIC ZH[0IX|, https://www.smics.com/site/joint_venture/3042;
wind DB(ZE AR ZAIY: 2019. 12. 12) EMNZ XAF ZhA,

HHE A A5 8 7| F 20004 AYE SMICE 20029 =4 <
Ty A} 42 Ao DAL AAIAeEA s AR SMIC=
2015 28Ule 3471e 283 242 HaF APE AitstaA A
M= o= Fr 7lEHE AFLY] AFYH.109 Shih(2012)0f wh=Hd

SMIC®] 7P & ¥HA| T Stz BHeA] BAkERIS 85k H == HE<=

o=

101) &4, o] 4, sl45(2017), Mr=A A4, p. 133.

102) M Sl iE NimecAE /AT BIIT R 14 KCMOSEF=HAR ,(2015. 6. 24), https://www.
guancha.cn/economy/2015_06_24_324538.shtml?web(AAY: 2020. 1. 11).

103) &4, o] 4, s|45(2017), Mr=A A4, p. 133.
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ZEoke 203Ut 109) SMICE A4teele] AdE Ao AgReto] g
WA AL QEoE A IS F435] 5HZ 4 AT ES
SMICE A 517 BjHE 9] Expof] T ¢Jo] SMIC Beifang, SMIC Nanfang
2 Aysto] dIXKEAL, AA@GNA SA o A4akeels ghefsioict. 2016
2 BA @S 918 olgE ol A Akt
(LFoundry)2] A& 70%E 15451 tt. 2014\ HE=A| A2 AFJYERAE +-
=317] QI B4 072 SMICE ASIARE B3l F= W71 5714 -t
710l FAote] 2t F57F H AL, SMICSH FA a7 = o5 It AtsiA
(SjiSemi)E AHBIFCE105) 3 FAP7| ol = BlH =T} EA5}HIT
13-5417] $=2 A3z 4A5Y 16/14We, o2z B 28U
5749 A FESE BRE 519Irt. 100 Tk SMICS] 20199 337|&E
A EH ofz] 28Ut FAo] wu|gh HlFolojA PAF FRSHE
2kt B7] ot

| o¥ole 3471e e

R

AL =L

| T8 4-8. SMIC| BH7IEH MM HIZ |
(S %)
100 1 ] 2m
60 - 55/65nm
v v 7 v v
40 | == H i o A B 90nm
m ﬂ E n ! V.73 0.11/0.13um
20 [ 0.15/0.18um
0 ‘ : ‘ ‘ ‘ ‘ I 0.25/0.35um
2018Q1 2018Q2 2018Q3 201804 201901 201902

F nm2 UE0E, um2 010|205,
Nz EEIES20190), SRk, BiFpHE, p. 17.

104) Shih(2012), “Semiconductor Manufacturing Internatinal Corporation: Reverse BOT,” p. 2.

105) FEE PR IKHIEHERATI(2014. 8. 8), Tt EPR S KB B A R ATRE LA, https://www.
smics.com/site/news_read/2669(A2Q: 2019. 12. 12).

106) E&Fi2016. 12. 27), "R TE. “+=H" EFEELH B, http://www.gov.cn/zhengce
/content/2016-12/27/content_5153411.htm(HAL: 2019. 12. 12).
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THH thE TR R RIS ZEEE(2018)° A= SMIC7} 2F¢fo], B4 53+
9] 14 349 A0 YL B3 20189 AW 141 T4 FAkS
AET A0 A AFotgict. 107 SMICS] ko] 2 H o'} 19 &2 2019
ol 141he 3749 Fiks AFIGIT108) 7 F= AA] BIioflx= A4
1919] oke=2] 719l tigke] TMSC7} 28U 34 FAkolA 144 33
Fatol] o] 271717] 50] AR E|gl o, SMICE 20159 284 374 FAh
/333t o] % 44 Thol 141 375 FAES o] FolWom, o= S WA
A AAtol o7t Wit GHole} Holqirt.109) 141 3] At Ad
o]% slgol= 20204 & AARS] BHEA A HE71YQ1 sto]dE|Ee] v
A Az EFE 712 YA digke] TSMC7} obd SMICe] ¥351 e}, 110)
ol S Wi vt=A AA, A=, 714 - HIAER o]ojR]= A=t 71 S49
A7 AR &Sl ol A1 Adolzt & 4= Q.

o

2

2. =7t Bt R S{LIME]: &5101(LH)Al

AstolAe) F7h HH )2 SAVIE (BRI, olsh FH 2
BAAE)E FAARHE, STLY, FTEHY 5 AEA 159 Hojg
7174 2018¥1 19 AYE|%ie. W22 FAMEE oklet 20194 Astolol
sheA] B E shte) SAAE7 AhEgled], 1 Boke AntE Aldo]

Th1D 2 "ol o] FolA AHsle BANES 5

107) HE TR & EEIS7EE(2018), TrivE SIS = L & R R £52018,, p. 124.

108) SMIC(2019), ™lERR 4412019 Q2WHR 14nmAEETTHRETE X AVENR,, https://www.smics.com/
site/news_read/3417(AMY: 2019. 12. 12).

109) "HEERREFE14nmilfEiH XA TR A HHERHIE.(2019. 10. 20), https://www.cnbeta.
com/articles/tech/901229.htm(A2Y: 2019. 12. 12).

110) M144e3] AF th SMIC, gk TSMC &3 931 444 34,(2020. 1. 16), http://daily.hankooki.
com/lpage/ittech/202001/dh20200126090013138240.htm(AAY: 2020. 1. 20).

111) 2UtE A FAAE = LA, i, SRR T 5 1471 7180] 3502 Holsto] HHgs]
At & FA A YT LREERERARIE B9l 94 7157]&9] A, 7€ HAE,
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TG ESRR] ofot =7t Y32 FAAME & Foishe] Asto] JF
3|2 AFANE (EHHERR A ZE UL, ICRD), SMIC(HSERR), SHS-(2E4T) 1
Fol 3502 A5t 112 ot wind DBOJA] 2RIt Hlof| w2 =7}
WA 32 FAANE 9] Fol= 3R 15| 2= 0] YA Font, ICRD] +
F2A 35 Ao 7103t Zoz Kot} FAAIES] Fojr|@ F Aol J
3] AFAIEE 20009 =F-oll A IS vheA] T g3 220 o5y
2002de] HHE AL, 20089 7PN D30 A w7 FAZZ A
TAIEZ 5915191 c}113) ICRD= A9 ol #a G|, st 9 Ataof| /A
Hhe] =239l ZF R&D7|HOE 2g=|o] et 114)

d 4-919F Zo] =7} A3 FAAEHE Fist AAE G |/IS)AL
(BHAFHEFZEHRAH), ote] JA3|Z A-7AlE, SMICAIA 55
A& B AR 24 719 59 A& ol SMICTE-F-LshH, U
A & 713 FH71golch SMICS] F8 AREARE 54 =714 o

BAKERS), F7HIEAAS] FAEA7]E, JsfdigtolojA A4 =57
o] Auiehs 7|P o= & &= Qlrk. Jgjsto] JHIE HAME E FAHE
o] Aufist= 71olet & 4= AlTh

AA AL, TG AHA 5 Ao ARLE AlA Q] A7 AR FEEHE TR A &
2 gt TARHEEAEEN(2018. 7. 3), TE S EFEERER B OO, EFRE % &2 A0
BRI, http://www.miit.gov.cn/n1146285/n1146352/n3054355/n3057497/n3057504/c62
46076/ content. html(HAYL: 2019. 12. 2).

112) Y9] A&,

113) A S= W vHeA) T A7z EAREAZF A7 =193, o]of 20019 =59 515 —Ev- ("RF
i&*i%%&ﬂ%ﬁﬂﬁﬂ%ﬁﬁ%Eﬁf*ﬂkﬁ@ﬂ%ﬁ%lﬂiﬂ’ﬂﬁ@)ﬂ 2719] Atekeio] A3H JA3|=
AAlE 9] A go] ZE| ). Al Adsto] FE7H, 3k OF 5 WA RIS L B 79
HE FF 2 Aoto] 7| &AE (BoRHuL) Q] Z}iﬂﬁc}(i$ﬂn) F599] x| 35t A=At DAl
SkEE, Fdoish Asto|wBis), SHeArAE, Lilgls, LiEH SollA SXetTt. AR,
AT, https://baike.baidu.com/item/%ES8%B5%B5%E5%AE%S7 %ES%S8%AA/68482(A A
2:2019. 12. 2).

114) 7120 s Eg] 347149 A7/ J5F& 43 ICRD 9 FHois} 740t F= W 3t o}
-‘%Eﬂ 71&S Aok SMIC7F 3522 432 FAMEE B S= U Jx=E 51k 0[5t

I2A7eS 7H‘?=_T’8}Ef] Hog E"]E} 2 A A&3tHRe} Zo] SMICE 201949 144 33
OJ:‘]'O ARSI, 14U P]Tke] X7 A 7] 7S o|u] =gt Adeljoltt. LiigHER e i
&l B0 A], https://www.icrd.com.cn/introduction.aspx?id=1(aA4: 2019. 12. 12).
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i T2 4-9. 7t HHEZ SAME| X2 TET |

310 FRAM ZE2ieIRal
(LEmERAFREERERS

10| HEIF At FerEIM o0l 8 IF |

A510| xrme;r oc}g_lM || A510| 2}217

(t /sﬁﬂﬂ}i‘ﬁﬁﬂﬁ (biB% HEI) (LEREEAAFERAT) (LETKIER)
\ |
\
FEU3 GHFY R H510] THB|Z APME] SMIC
(LB AFEEERAT) (LBEMRREHERLERAT) (PISENR)
T | 3333% -
ek S 27} EHE|2 SAME " 333%%
(LBEMBREIEIFROERAT)

Ri2: wind DB(ZAY: 2019. 12. 12) HUGIH &Y.

gatelAlel FA gz FAAE7E Y E F8 Wi o B Fok] A5
2t Alz7]Hko] AT Zh5ol i A A AR FAAF S F& 4 k11D
gstol Al 9] ek wo] Al Aotdist, wol st tEo] 7Y 24
o] Bt A AEottet A-AS 2T Histo|th.110) 123 AJstol A= F=
F|Z20| WA PAtEilo] AHHE Aoz, 609 BHeA] WA AARS 7H
2 QTR 17 NG o] % 1980 Asto] AlR= HgHE B,
&2 NEC 53 A4S AHsto] 39 24 vi=A] 712 fAIske
At o] 7k = H 2] WA AT A5, AR 93 7Y
= F= =7F HHEA] R&D ARYS] F400] 2lof S 2]l 2 933ttt
gotolA19] BEE=A] AFAE 20009 o] FFH EAZ g TS| AlASIR
ot o] Al7oll @A) F=2 mR2EE] 4HE °F AL Yle SMICTF tietA| R
A AT o191 A=A Gigi)oll <8 “gstelel - = it

FA FotolE SHoR AT WA 7ol 7 Bol A H A

A & ofy e} HieA] AEFARIC] A=A 2 A Ho|r}, ’HiEA] 4

ool

115) HEREFERAR K BRI DA AEH(2019. 12. 18, F= HlolA).

116) RMEEH(2016), THERH. I S04, p. 134.

117) TICHKIT] L shEER A= iR ,(2018. 8. 9), https://www.dramx.com/News/IC/
20180809-14189.html(AY: 2019. 12. 22).
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<= FATF UlolA = Aotold] 7S AAGRLRRHEX) Bl
A H Ut 20189 AAHR7 DA 9] WA AF 1P E= 8949 919t
02 F= AA WH=A| 442 13.7%F AA|5HH, Adsto] A WA 41 9]
61.7%5 AAIRITE118) Afsto] g R= 2018 11€0f| 4007t i HA ] AFst
o] A3z A DAL G4 AL, WA B 107 g2 At
1,000712] 7194e] JAHE AA FAL 2] vi=A] A2 S LHE Hede
AZ(Fz e TS 571 Folth.

i I3 4-10. 3 BHEA| 2OF 4RI XHRE |

Az wind DB(ZAY: 2019. 12. 22).

A31o] AR ICRD A visslo] Agitatzel whed] 4 -3t
A7 W B o PPAT Utk 20124 Halo] AR FER
Fererg AAlslel AR AHSE A % AR 9 SAE K
SR S BRE A RHTL) 7 AREI 19 o) Alelol A

SHWNLRY), SHHSHORRIAS), dotolwsHisH higssiAy), S=st

118) 431(2019. 7. 25), "SKITERL 1 EHE O TEAZSE L, http://www.thinks365.cn/gzyjztk/detail.
html?flbh1=&flbh2=&id=50942(FMY: 2019. 12. 12).

119) Fa12 ojet |ARE FA 9] vhe A sf7]4 E HIAE 374 T FHAE = g4/dol Ao 29
Folot. TEFHERR R BN W AERAR P I ER (2019, 5. 13), http://www.stdaily.com/
zhuanti01/2019¢cxzg/2019-05/13/content_765845.shtml(AAY: 2019. 12. 12).
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71 SHHERHEAZ) 019l ICRD, AFatol 73 18 (KITH#H), SMIC, 3
BRIEA] ABIARI AFotolstefuto] A2 ARH L E/ MR T), 4492
OPNIER (R MBSE), Aote] WA 714 FAEA (Wit S4E), 4ot
o] FAFRZ 7% 9 A ZAAE (LSRR S =L g hl) 5 4
o] 7j9] 7] & 7]jo] FofskaL Qlr}.120) o] Fojl= F WEHZHE 7}
H J43)2 A7 L AP 7 A (BERREREBIIEE A7) 2 <
T B2 13709 71371 )o] EFHEo] Qitk. Atz AR AA F
e FAlAlE 9] o] 713 5 IRV A4 =71 DR FAAIE F
T2 ool Qe Fdoltt. %7F A3 FAlAE ] F7 (W A8 o]}
8} upo] A2 AR 9] SRl A o|(5k ) W= A2 FAAIE 7}
71G9+AY PR +F2 Aol ot 4714 AW A I3
2 474 94 Az g FAMEE gu)sh= Z oz FH
271 FAF 2 FAAE Zol(3k D) F42= e Be FrEHA
T4l she) sl 9 9 Az JASE 44 2 Alx Y F4lAl
o] B HAska Qlrh12D 7129 A+ 8- A AR E SHE,

=
Sefs} A4, 27k A8 SAE 7k AUA] B3E Ted AR

g

i)

o

EioA= JAg = JAAE Ay 9] 7127t | 4Jste] ICRDe] dis 4
o2 AWH A 9t} ICRDY FAFAlE =770l &34, 27 30%
UIREe} A& 7HAI AL Qe &:3(2018)2 ICRDE] 8 2% 502 AE+

120) EHRFKITHZE: S3lo]A, http://www.fudanzhangjiang.cn/User/Cooperation/Cooperation.
html?id=4; 8§ BRFRFEARMZB(2018), "B = MR 85 i+ 5 S5 UE O OB E
F201SEEEH IR AL E BT, https://www.zsnuaa.com/dstfudanzsnuaacom/Html/
DataView1570index. htm(2-E A}&.2] A YU: 2019. 12. 22).

121) E3t 1= Adstol Al 38714 3] Rhe A 23t 9ol 23k o] QL e ARato] £ F=13ts}
Y YAfol A et IR HGAZFTE) W7t T Ut oig 39 Rt Rt =8
gk v A $ shakgat 719 CEO G /dotol Al 9] BHeA| Aby A =8 QIAFEo| B 23y
of it} IHTRINBOIERR L RS, TR R TR n3:41,(2019. 5. 20), http://
www.csia.net.cn/Article/Showlnfo.asp?InfolD=84233(FHMY: 2019. 12. 22).
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38 BOYT122) ICRDY] ARTZE B4 719014 Hhrat A e Balst
A 9k WA 7191710 AATE Sl BEO) HAL AU 7u]4 A7

To A dF9| TS A 5 A AL 3.
ICRDE [1¥ 4-1117} Zo] JA3|=2 A L Az, F8 7|917]&9] A+

A Sk, A ] B A B AE AeAE 2|05t gk, Tejstol
55

9]
0 23] FF AF7|YGo] FFo| Hol AFAel 3 B4 7HsTHH
AN FH WA ARBRANE T3 H 7)eistas qict.

| 03 4-11. A5/0] AEIZ ATME(ICRD)O 7l o |

AL =7 HAC S H ME +FEQ Gt H HS

HIER| 22 7|2 o)™ LU St

=

SR FH R AXHO MY AMF HMEH g5 87t |

@@@@@

A2 BEgEmf R Ll EHO0X|, https://mww.icrd.com.cn/introduction.aspx?id=1(ZA4: 2019, 12. 22).

ICRD= 3= W §t=A] sh2E2] 710l 10709] 347]%S o]x1gt v 8l
th123) T3 S W titke] &4 - AH] 2 740 AlF HAE 9 35 A
HIAE AlZsto] A SA1E AYstaL QlaL, 4] 719 24 whe A A4 71
O] AIE =ASFE A Ggt vt Qleh. R Aoto] nto]| 2R} AR S AH Ll
e FARE R, SMEE)OA A77Rdet legagu] 7ol Lot HIAES 7
&ol= 5 ICRDE F= A% tiFE9] 40711} FHTAE 21 AlF HA
EE APty Qick.129) Z1 g2 SMEEE Aslo] =57|dolA] AR 7140

122) £Hk2018. 8. 31), "ICRD¥RAMERG R B MV 85 “B1” 3, http://www.sohu.com/a/251223003_
481760(82Y: 2019. 12. 22).

123) TR hER & T ki ,(2015. 8. 18), https://www.whb.cn/zhuzhan/jiaodian/20150818/
35570.html(FA4L: 2019. 12. 22).
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2, = W 3380 ok AF7]dolut SMEECIA 7Rt g tl= 2
29 %719l ASMLTH B2 v Aat 7S 2art A 129
ICRDE= AR 71&/ME E82 &0 A4 A AR S &ol4t
gt} ICRDE ASMLY} Z-2 t=4] 7|41} 229 QIS e & 755k
ZA Qo= IMEC, ASML-Brion, Synopsys, Applied Materials, Pan-Lin,
MITS} 28 T 719 9 Ay|aia} Hel ok 3 A78 At 25
YA B9 ot dels BemUokdst 57 B A7 mRAES
Agstar Qlot. ICRDE [E743At 4-219F o] AlAZQ1 RE=A] AF4g 57
o] &2 471019 IMECE SR 4131 3lr}. 20154 ICRDS] 5315 +
,0002 2331931, 20179 ICRDE] & A Yo 2= 15001 HOo
= AxUo] 195 B3t 87] o14J0] 5315 ZUsHATh120 [CRDO] A
71919] IMECS} frAF}E. 127) ICRDE 20204 10097 719] BE=A] 719

=
G714 HBAE Rl S= Ul SHAQ 7RV e N EREFo= 4

-,
il

124) 1e337gu) = R A 3l gojmo] do g 32E Je=AulolH, YEdoE 7| ASMLo| ¥t
71&S 5HH0F BRdto] vt A7 9ol oot Q). vl= S5 20199 62
YEHE U Al YET s A ] 222 do] S92 875191, HI7HA] Zuvt &4
k2 702 A A Qlrt. ]9 =& T2 S WA JAI AR Y 71E5ES Adske
kS 5hal Qlet. Mhof] &= A= Al WMEA W E== ASMLE] &=3374] (2020. 1.
16), https://kr.investing.com/news/economy/article-323590(84<Y: 2019. 1. 22).

125) ASML &A1 gH]71&2 7ule 378714] 7Rs5h, SMEEE 90U 37871A] 7hsstet. T[EHE ¥
FERABA) L 7 #NEFERE &, 24 Ml EF~bas,2019. 4. 27), https://www.
sciping.com/28368.html(FAY: 2019. 12. 22).

126) gtk gaf &t 1 o)A, https://www.icrd.com.cn/introduction.aspx?id=4(HA :
2019. 12. 22).

127) TR hER & T ki ,(2015. 8. 18), https://www.whb.cn/zhuzhan/jiaodian/20150818/
35570.html(FA4L: 2019. 12. 22).
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A2 Btk gt &l 2HOIX|, https://www.icrd.com.cn/introduction.aspx?id=4(ZA: 2019. 12. 22).

l MK} 4-2. 47| IMEC 2 |

- 1984 7|0jo] XILEE X0 MBUE HH2| YEH HRAR, 29 OlAlEl= 719, it
Be|n (EE
- A% NP1 719 I X9, TSI S A% Q1210 2,00009 Zojl 3.

—o

- H|0E Zefet RE W tHeizel 35 S-S fIet 7I3'4°§ ’_‘b”ﬁf"”‘ol—f QM= 2, o, ot
O]9, TSMC & T AIA| BI=R| 7|t S5 SE F2 36t tieflt SAIE S|

=23

- 4Bt 2] O[] GH7L RSO 0121 7|@10] SO HIS REGHD 2 7|0l
217242 IMECOI 715101 ZOfH= WAIO2 Ty
E
e

- U2 S Q6 Gt o] M85 EEEX| Y= St 2019 FAF flglds 2
ofa, B 7I1Ytof R2A2R Q1M uE A V|E uRE SEt YL +HE 7HsoM oid, 27

SIS S MU BEh= FORR! TS AR50 532 ¢ YUS.

Rz Q9| BieR| A Z4 IMEC,, https://www.itfind.or.kr/WZIN/ITSoc/3/IT-SoC8_2.pdf; 224412016), Mt

TH| S0 FFM(EFHR)S 7ICh, http://monthly.chosun.com/client/news/viw.asp?cted=B&nNewsNumb

=201608100051&page=5(2= At2Q| ZM: 2019, 12. 22); 248 9|(2015), "EIGT7 || 7|EAIS}
EXE ffh C&BDY M9 2M | pp. 32~41.
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2015\ o] ARE Al WA A PSS SR, TEEAE
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& Aol 248 9 A3 2 AFAEICRD)E S AIZT ICRD7} o7
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2EfS Ak dFE
AHEAZE F5otee 222 22 YL HolaL lth128)
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H] 7]goll A& HAE 9 HF AHIAE AlFsto] T AlF S4E A1 b5t
AL Qlet. ZI2Jste] ICRDE F= HHeA] A9 HIEHAE 345k bl $4

GAIAE = QF 2210 Rl AA| A/ F4o] 75
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128) MhEER R AR ENSHE, 22008202 E#§?,(2019. 10. 18), http://www.nbd.com.cn/
articles/2019-10-18/1379540.html(HAY: 2019. 12. 22).
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O} tlEo] F=1 ICT AMJ 9] Si4] A4St E50] 3t #A tAZd ol g,
e, JEoA FE AR, S A £GARISI T=u 2010
d o]% S92 A=7|UE SHOE i FAERIE A5t FA &S
1A, (18 5-1]914 BE50] 20173 ek A AlA 292 LCD
Aol FQict, 18] 19 Hel 2018F0l= S-2uakE A|X 1L LCD At
19150l =k [19 5-2]0014] Bz vie o] =19 g AEHe] 7| 5 &
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glo] 714 9] At 58S Yot 129

STHAPFE= 20149 FHS gAEH 0] A4S AE(2014-2016FHE!
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Aot 283 AAR 201640 S5t 71 AlA 39, 22E AR
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Usd

A2 &Y EISI2017), pp. 12-13.
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90 « £3 HXY S HEYI 75

b At

3]l LCD t&Edo] Zoof| A 4t}
270 S ARV BEA, 2BES B0

ot
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=2 7|HAE], KIEP M7t 21H3| YHAlR, o FQ 7|HAR,, KIEP M27t 7id3] YHAlE,
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8.5M(CH LCD HHECERINAL | (BEX 21%)
- SN, MHEA|, SOIKRA RILHE: & 18%

92 « F= MAY M HEYD PRI AT



| 251 72 |

719 | Fab ¥ MMAIE HEAPTI PSR EXRE Y
t3) - CSOT: 22%
6ACH LCD 2 4 g _| GBS | - ZH0lE 2R7IY: 2% )
OLED SEHEDOAl | - UOX|E 35 MY SXteME Sl
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IRCEHI)A 1
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o] CSOTS "IvHR B, 1)7F IHito] He AE-2 FARIAL, YA 4]
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Executive
Summary

The Establishment of a Manufacturing Innovation
Network in China: Review and Case Studies

Hongwon Kim and Joohye Kim

U.S.-China trade friction is one of the major variables causing external
economic uncertainty in Korea. The competition for technological su-
premacy between the U.S. and China has been pointed out as lying at the
essence of the trade friction between the U.S. and China, prompted by
China’s rise in technological prowess. As the most representative in-
dustrial development policy by the Chinese government to respond to this
rise in the nation’s technological prowess, the Made in China 2025 (MIC
2025) plan deserves detailed analysis and evaluation, based on which we
can debate proper response measures. In this regard, this study analyzed
and evaluated the progress of measures to establish a manufacturing in-
novation network currently ongoing within China, one of the key policy
tasks of MIC 2025.

We perform a comparative analysis of policy operations in China and
the U.S., the latter being the benchmark for China, in order to analyze in
depth the manufacturing innovation centers that form the core of China’s
manufacturing innovation network. We also studied specific cases at man-
ufacturing innovation centers in the sectors of electric vehicle batteries,
semiconductors and displays — core areas in which China has succeeded
in localization and is competing with Korea — to understand the specific
characteristics, achievements and limitations of these innovation centers.

To allow a comprehensive examination of the demand for development
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in participating entities and industries, we analyzed the rise of local busi-
nesses in related areas, incubation policies promoted by the Chinese gov-
ernment, and the trend of localization, together with a review of oper-
ations at the innovation centers.

This study has drawn the following conclusions and suggestions. China
may benchmark U.S. policy, but is fine-tuning its own policies, which is
having the effect of limiting its progress toward the goals initially set.

First, China’s manufacturing innovation centers are operating upon a
dual scheme of dividing national- and provincial-level centers. China’s
provincial manufacturing innovation centers are established by local gov-
ernments, after which they compete to be selected as national manu-
facturing innovation centers. This dual system incurs leads to the possi-
bility of overlapping areas and investments in similar R&D projects.

Second, manufacturing innovation centers in China feature a self-sus-
taining profit structure like private businesses. Some in China point out
that it is contradictory to apply a corporate management system to manu-
facturing innovation centers established to play a role for the common in-
terest of the industry. In addition, given the level of development of
Chinese companies, it may not be sustainable to continue operations
based on profit gained from commissioned research, technology transfer,
technology certification testing, and the establishment and utilization of
patent pools.

Third, as seen in some cases of innovation centers for electric vehicle
batteries and displays, cooperation and networking between companies
can be difficult in sectors where a competitive structure already exists,
neither do these seem to have a significant impact on related industries.
The United States requires in principle the establishment of manufactur-
ing innovation centers in areas remaining in a pre-competitive state for
industrial technology. China, on the other hand, has prepared a list of
areas to establish manufacturing innovation centers, based on areas
specified within the MIC 2025, but does not make considerations for in-

dustrial technology features, such as is required in the U.S.
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Fourth, according to our case analysis, innovation centers for semi-
conductors and displays are significantly linked to the industrial develop-
ment strategies of the local government, while the electric vehicle battery
innovation center lack in connectivity with local industries. This indicates
it is likely that semiconductor and display innovation centers will be able
to create synergistic effects in conjunction with intra-regional industrial
clusters, while the electric vehicle battery innovation center will have less
impact on related industries within Beijing.

Although some operational results have been achieved in the case of in-
novation centers for electric vehicle batteries, semiconductors and dis-
plays, the limitations described above have led to internal criticism and a
call for policy coordination as doubt is cast on whether China’s innovation
centers can eventually lead to the establishment of a nationwide network
of manufacturing innovation centers, the original goal of this plan. Our
expert interviews indicate a consensus for the need of policy coordination
is emerging among China’'s government agencies, academia and industries.

Our case studies identify the following opportunities and threats cre-
ated by the operation of manufacturing innovation centers in China, and
industry policies in this area. China originally intended to establish manu-
facturing innovation centers for the core industrial sectors specified with-
in the MIC 2025 plan, aiming to form a network of innovative players in
each industrial sector. But so far, as suggested above, it appears that
China’s manufacturing innovation center project will be insufficient to
carry out this role in the actual application of policies, both in institutional
and system terms. This trial and error in China’s policy operations serves
as a positive factor for Korea to maintain the current technological gap
with China. However, internal criticism of these policies and the dis-
cussion of alternatives in China can be seen as a threat in their potential
for improvement, reflecting trial and error.

In addition, since China holds a comparative advantage over Korea in
certain areas within the value chain of the semiconductor industry, it will

be necessary to remain cautious of the semiconductor innovation center

128 - 3= HZxY St HEXAT F=0F A A7



establishing innovative networks and the current technology gap shrink-
ing in foundry sectors. There is also the concern that Korea's research and
development know-how will be exposed during the process of collabo-
ration between Chinese companies and multinational businesses, such as

seen in the case of the display innovation center.
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