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1.712

O [FETEHAAS|(European Commission)UfiA= 7| T2 R&DO| 245t O[HE 213l 04'd 0| = OfA
"EU R&D Scoreboard, (0|5} ‘Scoreboard’)S wE
« W\d EUY] Joint Research Centerol| A= 2} 71¢} o] 23 3] 4] M1 o] A7 e & Egj =
A AA 71944] R&D 72+ A5 ZAL
© "EU R&D Scoreboard,= 7|2%22 EU X|H2| R&D FX 7|0 LSt ZAE FHOE FHELL
EU 2| M7[2| =25t R&D FX} 7|E ZAF 0| gt
« " id EU 2] 2] R&D T4+ 791 1,000t 71945 ZAkato] Whagsh, 2 AlA| F21 91 719 %= AL
* Scoreboard 28t 7| 2 1 (12) 1,50071 — (13H) 2,0007H — ( 143) 2,50074
« 2021 Scoreboardel] A= 2,000 %= Ml A R&D FAFAF9] 2,50070 7140l thgh #4 AFE A A|
2% 2,5007H 7 1242| R8D FAIHE T M| 7 124 R&D FEAIRHO| 2F 909%01| s, 2,5007H 7 1[4 S 4017ti= EU 7 |”, 77971=
o

0= 7I%, 29371= €2 7|¢, 5977= &= 7|8, 607H= et= 7|¥, 3707l= 7 |Ef =712] 71%Y

(2 1) 20208 MA| R&D FX &9 71Y & AHLH| 71 Z2

rOII
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(41 - 7, €bn)

Germany 124(124) 86.94 us 779(775) 343.56
France 66(63) 32.02 China 597(536) 140.95
Netherlands 34(38) 18.96 Japan 293(309) 111.06
Sweden 34(32) 11.61 South Korea 60(59) 33.43
Ireland 27(28) 7.17 Switzerland 57(58) 29.01
Denmark 29(32) 6.2 UK 105(121) 28.93
Finland 15(16) 5.15 Taiwan 86(88) 19.13
[taly 21(24) 4.94 India 25(29) 4.37
Spain 14(14) 4.45 Canada 26(30) 4.27
Belgium 13(14) 3.19 Australia 11(11) 2.88
Austria 14(16) 1.75 Israel 21(22) 2.69
Luxembourg A7) 1.1 Norway 11(10) 1.21
Portugal 2(3) 0.16 Saudi Arabia 12) 0.62
Slovenia 1(1) 0.15 Turkey 7(6) 0.55
Hungary (1) 0.15 Singapore 6(6) 0.54
Poland (M) 0.1 Brazil 5(5) 0.37
Malta 1(1) 0.04 7|Ef 674= 9(11) 1.2
EU & A 401(421) 184.1 2 A 2099(2079) 724.8

()= 20204 Scoreboard 2%
© 0] S0A{= 2021 Scoreboard 0lA HIZ5H= HIO[EIS HIELC R M| R&D Xt 49| 7|210| s4gtat
09710l It 2Lzt 71 SES Hluw -2
e AAIG A B WE )8 A7 R&D T4 34 2,5000)] 7148 24l 02 M7 A3} of 7)o Eakw
92719 @E 2
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© 20 EX} A9 2,500C 7|¢ie] R&D EXti2 MAL{H| 6.0% S7Fst 9,089 &
+ COVID—19° %= E-shaL AR 9] A7 T4} 22 20199 thH] 6.0% 5718k om o] =
2020 3 Scoreboard 2] 8.9% H U= wHo- =701} 2021d 6€ 9] 7] HE || 7| %23 4
= Z7HE 3.9% R o 59
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O "204% 7|H2| R&D EFAjo| 2 X} Sz A
X402 A LIEr
« ICT A% 2 222 Fofe] R&D FAkNE 20200 A A77hdt F219] 43.7%5 2<18

o ICT AU 2 F-8 AFsa} Hm-g- Al 2| 2L A7t A} 3ro] Al HA) = 2 Fol ] u)jds}el o,
o] COVID—19 gy o 2 ola) ICT B EF5o| AF5af FEHU Boty] uji-<l

=9 FALSHA| ICT HIE, 22 44 20| R&AD FAIt

R&D £bn
a 50 100 150 200
|
ICT producers |
Biniad * -P
ICT services |-. 8
itomohbiles & other transport J i ————1
Iindustrials :— [
Construction :| 1
Chemicals Ih m
Financial h
Asrospace & Defence
—
Others _ q
HEU muUs China mlapan mRoW
(23 3] MAE/X|GH AL EX} $2H2020)
O MUREES ANEH EUE XISkiet S0 L120] £215[0] 2U0IA COVID-192] Heks 2okl 23
o WFR W)= BZARRRY, ICT A, ICT ARl -l 53k5]0] glo] COVID-19 sHH[=e] <=8l &
H 2) 20204€= MiA| R&D EXt 49 25007 HAt/jeH|o] H2E/X|HE 2 Sig
(T2l : € bn)
Industry EU uS China Japan RoW Total
Aerospace &defence | 6.3(38.9%) 6.5(40%) 0.4(2.8%) 0(0%) 3(18.4%) 16.3(1.8%)
Avtorrdiles &atrer trargport | 61.8(44.8%) | 19.4(14.1%) | 13.1(9.5%) | 33.4(24.2%) | 10.3(7.4%) | 138(15.2%)
Chemicals 5.1(23%) 4.2(19.2%) 2(9%) 7.6(34.4%) | 3.2(14.4%) | 22.1(2.4%)
Construction 1.5(6.3%) 0.5(2.1%) | 18.7(81.1%) | 1.5(6.3%) 1(4.3%) 23.1(2.5%)
Energy 5.3(30.4%) | 2.3(13.4%) | 5.3(30.6%) 1.1(6.5%) 3.3(19.1%) 17.4(1.9%)
Financial 6.5(36.2%) | 2.7(15.3%) | 2.7(15.1%) 0.1(0.3%) 6(33.2%) 18(2%)
Health industries | 36.7(19.4%) | 93.4(49.5%) | 8.5(4.5%) 13.8(7.3%) | 36.3(19.2%) | 188.7(20.8%)
ICT producers 25.5(12.3%) | 83.5(40.2%) | 38.5(18.5%) 20(9.6%) 40.2(19.3%) | 207.8(22.9%)
ICT services 14.1(8.3%) | 111(65.8%) | 25.9(15.3%) | 9.4(5.5%) 8.5(5%) 168.8(18.6%)
Industrials 11.1(23.8%) | 7.4(15.9%) | 13.4(28.6%) | 9.3(19.8%) 5.6(12%) 46.8(5.1%)
Others 10.3(16.6%) | 12.5(20.1%) | 12.3(19.8%) | 15(24.2%) | 11.9(19.3%) 62(6.8%)
Total 184.1(20.3%) | 343.6(37.8%) | 141(15.5%) | 111.1(12.2%) | 129.2(14.2%) | 908.9(%)
()= 2 H2EE XS HIES LIEHD, & Total 22 22 HISS, DIXR} A2 & ¢iH|Q| X9 HISS LIEHd, SE2 228 52 HIES X|d X4 Letd
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O I EXIot= S| THEXESS COVID-19 ME2I2 Hei0[o], & IiE U KHEXIE0) F8X Hsks 0

* FYolele BE Fmat A el A lsll QU ICT AfHl2 Ftd: o e]4] 0 % 1.6%°] 57 PlE Liehd

« 7Fg @dolole] aheteh Fat-e 3 B i 91Akd (—85.1%), AFsAH —29.8%) B $F8H(—19.3%) %]

o = UlES A 4.6% 1H4EH€19.0F0H, Sulmo] 71 FA] FES ke FEe- A5 At 2 7|E)
TFEHE(-10.5%), & R HAAHA(-10.9%), “L2]aL 38H-7.2%) %

b, S o= wiFo] TR F-2 HAA(4.1%), ICTANI2(7.7%) 2 ICTAIFE(3.0%) &

2012 2013 2014 2015 2016 2017 2018 2019 2020

e RAD investment =@ es Netsales  es e es Profitsbility

[T 4] WP RRD SRt 7Rie| HVHY S SEE = OIS 858 X 028 BHIE: FY 20122020

I 3) 202049% MA R&D EXt 49 7|1 MEXE X|HH sigt
(42l : € bn, %, million)

Industry EU uS China Japan RoW Total
7| % 401 779 597 293 430 2,500
ANLRZ 184.1 343.6 141 111.1 129.2 908.9
TEH| 571 -2.2 9.1 18.1 0.9 3.0 6.0
== 4,420.0 4,342.7 3,860.2 2,746.8 3,682.4 18,952.1
M 3712 -8.1 -1.0 3.8 -7.3 -10.3 -4.6
papulgl 263.1 513.9 278.6 142.0 356.4 1,554.0
T Bt -36.3 -11.4 0.0 -24.3 -30.2 -20.9
NS N 275.1 244.9 287.5 200.6 285.2 1293.2
TEH| BVt -9.6 -9.6 2.8 -8.7 1.5 -4.6
(2 16.3 10.6 13.4 8.9 7.0 56.1
HANH 3712 -15 0.5 45 0.0 2.2 0.9
R&D per employee | 11,331.8 32,407.4 10,476.7 12,636.5 13,384.2 15,554.6
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© 204 M[A| RRD EXt4k2] 2,500CH 7|H0f| &k 7110] 712 2 27 1= 02O ALt 474 S716H 77970
« T2 AR 617) S7FeH 597/ e TR 02 - 7]]o] ekl o RS hd ] 1671
7] e] AAsted 29371 7190l 23

°l %
s FHHAES D] 2078 71940 FHaskgiar, g Al ] 178 71940l S7Fske] 6070
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Z) HU=Y Scoreboard 2AtE A7+S

[C12! 5] XIE R&D S+ &9l 2,500 71 Bigd

© 3, M7 R&D X452 1,0000h 71242 S37IRi0) 570 715} BHOM, Qaioiet) alsie A%t
+ Z5e A4 0.2 Z7hekaL glow, 202040l AT 267) S7HE 104702 S AT E FAT
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X\ LU ZIPH MIA| R&D EXt 49| 2,5000 7|YS2| EX} 545
O 32 7| F0M= QEES FH6IF oL | 72 SHUM = Qg 0X|X| 28
FHARL 7Y E2 €184.1bnS FAS vHA| T57]-2 €141.0bns FA1
o TSRS €343.6bn 0.2 7P Bo BEXE 519l o Q-0 €111, 1bn 0.2 S} G-l dle| Hx]A
o -} €33.4bno 7 3.7% = A&

ROW Total 14.2%
(430)

Korea 3.7%
- 1520 _ Other RoW 21% = St
UK 32% -

Other EU countries 18% F==

Findand 0.6% ~
Denmark 0.7% —._
Ireland 0.8%

Sweden 13%

Netherlands 2.1%

France 3.5% —

EU Total 20.3%

(401)
Germany S.6%

(779)

(3 7] XIH/=718 4?1 25000 7142 RRD A 582420202

O R&D 4191 100} SX} 7[210) ML 7|19) SIS US| 92
917171 s e ol eI 2 39RO, S 1B

m RED 2019
= RED 2020

20,000

15,000
10,000
5.000 I I

o

R&D € million

ALPHABET (LS}
HUAWE {CN)
MICROSOFT U5)
SAMSUNG (KR}
APPLE JUS)
FACEBOOH (LS}
VOLKSWAGEN (EL)
ROCHE {CH)
INTEL (LS}

JOHNSON & JORNSON (US)

[C12! 8] MIAl &< 100H R&D FXP I 58242019/20201]
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O 10CH 49| 7|12 S22 H71X HH(GH)NIA 2AM61H ZHo|g #ept 2

* 20213} 2016 Scoreboard= )P 87) 7198 a2 A48k 9ok EQEH 20201 119) ¢
=RFEI22(20208 189) = w17 Eeiv A9 104 7146l BlEE whd, Hjo] 22520151 2991) 3}
oNZ(20154 119)-& =217} =53] 2] 104 7]

< 239) 100 71949 201595 250070 7193 tjE] AT B]50] 14,1951 01} 2020 0] = 16.4% 2
A Exle] FFmrt A7kl uet 27181982 Bl

« F &%) A58 n=a [CT 59 A2 20 w7t Z71815-8-S B ol Alphabet, Huawei,
Apple and Facebook-e ©] 513 717+ 59t 71 952191 A7l 4= 2915 51 A4 A7)

0 O Ex o
7= %OH}q % '}f: g)\ﬁ‘

e TR sk o 20201 9] 100 7] el &3k frd 719 224 Volkswagen A ¥l 27H-S
LRy

o 4) MA A< 10t R&D EXt 71Y $42H2020/2015)
(2] : €, million, %

R&D-2020 | R&D-2015

€ million | € million

1 4 ALPHABET usS ICT services 22,470 11,050 15.3
2 8 HUAWEI CN | ICT producers 17,460 9,467 13
3 5 MICROSOFT us ICT services 16,882 10,624 9.7
4 2 SAMSUNG KR | ICT producers | 15,895 11,080 7.5
5 1 APPLE US | ICT producers 15,282 8,186 13.3
6 29 FACEBOOK us ICT services 15,033 4,824 255
7 1 VOLKSWAGEN AG AG DE Automobiles 13,885 13,672 0.3
8 7 ROCHE HOLDING AG CH Health 11,247 9,176 4.2
9 3 INTEL CORP US | ICT producers 11,047 10,382 1.2
10 9 JOHNSON & JOHNSON | US Health 9,909 7,412 6
18 6 NOVARTIS CH Health 7,114 7,335 -0.6
11 10 TOYOTA JP Automobiles 8,620 8,159 1.1
#1008 71 A 149,109 | 98,357 8.7
421 2500CH 71 A 908,875 | 695,963 5.5
A2 100H 7|19] A9 25000 7| ZoA 2| HIZ(%) 16.4 14.1

N
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2020 MA| R&D £X} 49 2500 7| @

okt

O 2019 H 2020'A=0]| SA|0fl 2500 =2 L0 S0{2F 7|1&2 2,1917*0104, 0|S2] 2020'A HHL EXt=

| 8 1

€871.2bn2= Hx| H1H[2| 95.9%F XIX[2
- $2919) W7 91 1S HolAn, 31912 A AXe] 3191 1 2910l S5k 7191 A
7199t0] 52912] wiZe] 2y 5ol ol 7PaciS ¢:9)9] s} e 2517 e wirde] 3

*HE2 2,271 710 & S| £867.8bn2 TH| H1H|2| 95.4%E AX[Sh= A2 MAGILL A0 =2 EMR MOt AT
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ranking changes(2020/2019)
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T T T
0 500 1000 1500 2000 2500
world rank 2020

Z) H=4 Scoreboard X2 M7+E
[ 9] 2020/20194 2t 2, 500CH Al9| 7[R0 9| s} 21
RRD 4421 2,500CH 7 [210] = /X IS W EX[ZH2 2013HFE] XEAOZ 5716101 20203= €363 5rndf| ==
« 92U} 7|99 Bt FAakglo] 7R 58 €557.1mnS 715519 0, S8 7)) 4= ot 713
it FARAL 71 e Ao Ve

o AT I 71945 it A uhS- oAb 5] W, Q7| A it 4ol e

ST

500
446.7, )
i,

400
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= US e=S=EU = Japan Ching ==m=Korea =—s=—RoW =we=Z=7(fmn)

) W= Scoreboard $IXIE MHE

[C12 10] & 2,5000H 7142] XIE/=71E Hr RRD FX[Z2(2013-2020)
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3. Xl % 2k 3t

© 491 500CH 7I2401 QSIS QLU 29I+ HEAL RRISHS 712t ME ZIQist 7|0l £X}57Pt
2917} BB 71Ri0) AN EX} ZAS YAFSHR| 28
BT IS o8] 7V B TS sk 908 (% €2620n, 719 BT €1.6bn)
angon FYNT, AR, 7
L FTE 718 B AT ZR0IA 224 )5S 223k L0 THELTI vs €135) o]0

W 53t ) ustel A7t 7

H 5) 20204% MA| R&D FX 49 500 71 A7/HLH| HME $184(2020/2019)

(9] : € mn)
201949=
== -690 -29 14,757 1,510 15,548 87 80,433 925 179
U= -3,575 -36 5,078 - 1,467 70 87,405 1,249 21
o= -4,668 4,128 20,727 1,883 22,069 163 261,739 1,606 135
=4 -9,729 ,165 6,093 -66 -3,867 105 156,919 1,494 =37

O MYUREE =7 H32| 52% BEE 4THH, BREE FHEE 0|2H02 LT
* AFgAF 227391 5000 71990l 307H9] 71990] =917 sketelglar, WAt F-iol = a1 500t
710004 71 B <29 sleto] dofub, ofefh sk thiHE-S AL A=Al HRe M&AIA IS
* ICT MR|so} BRI 720] 7191E-E o ol M alglor, AFsatAl’] ICT Ak, BLslst--2olM

29} et

ranking changes
-120 -100 -80 -60 -40 =20 4] 20 40 ]
Aerospace & Defence . ]
Automobiles & ot —
Chemicals e
Construction L
Energy .
Finandal [ [
Health industries m ]
ICT producers
ICT senvices |

Industrils |
Others E—

Miop 500 M501-1000 m1001-1501 ®=1501-2000 bottom 500

HS 22H2020/2019)

F>

[O2 11] 529 18 ¥ MAREE 71Y =

N
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© 20204 22| 2500CH 72401 XIQ! L EfES5H 7| 10] o= 2712 FAE 2337HECHS7[610] HH5A0] 27 H=0}
Mom, E5| TIE| 2t 22| 1F 2i0fl= HESH So| 27t O, 5kl =LI0fA] HS0| IA| ofe

* 20191150 2,505 2 2,949 9] = 457112] 719 o] HY3F3iaL, 23371 20191340 $IE $413]

A2 71Polr HE ol w2 A7] HE2] vl HEo] AA] 2.3%, FY0] 3.2%= W

Number of entries Number of exits
200 200 180
180 180
160 160
138
140 140
£ % Z 120
= g
5 100 5100
‘s 80 63 s 80
b= e
60 60 44
35
40 6 40 5 24
14 12
b U B 1
, W , m W
1-500  501-1000 1001-1500 1501-2000 2001-2500 1-500  501-1000 1001-1500 1501-2000 2001-2500

(T8 12] 629 & 71%9 Y H ElS342H(2020/2019)

lo

O xjo| Y MR S0 ZURIS HXIT 7R 20| HYsH3:
FRATLICT A 3ol 718 8- fAlBiglonk 12 AR, el 3 AR-Rol A T 7o)
+ PR ICT Al 3ol 2870 71810] <5 810, obz w0 ICT Al 3-2olN 254212 b

E 6) X9 ¥ MAREE 71g9| T(20201)/E[E(2019'H) B

ot

US RoW Sum | CN RoW Sum | CN
PerospacelDeferce 1T 2 3 T 110 0 O -1 -1 -2
Adorbiles&ot | 5 5 1 1 4 165 1 1 3 2 1220 -4 0 2 -2 -4
Chemicals| 1 4 4 2 11|14 1T 0 5|3 4 0 -3 -2 -6
Construction 1T 1 T 3|5 0O 5|5 -1 -1 0 -1 2
Energy| 1 2 1 2 2 8|2 2 o 4,1 0 -1 -2 -2 -4
Financial 2 T 0 3|4 8 T 1 1474 6 0 0 1T N
Healthindusties | 5 13 3 57 12 90|23 b 59 7 8|18 8 3 6 5 -4
ICTproducers| 13 2 3 10 8 36|17 1 8 6 324 -2 -2 -2 -2 -4
ICT services| 6 3 129 3|17 3 2 40 1 63|11 0 2 28 -8 33
Industrials| 10 6 5 8 5 34|14 1 2 174 -5 -5 -8 -3 -17
Others| 12 7 7 8 10 4|23 5 1 4 6 39|11 -2 6 4 -4 -5
A 53 45 21 104 55 278|114 25 5 108 26 27861 -20 -16 4 -29 O
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4. Q0F U Xz
© "204% X491 2,5000H 7 1242] R&D EFXIH2 TALHH| 6.0% S7 5t €908.9%n
* QOVID—199l| % B8} ZHFAIR1 A7 a2 2019 thR] 6.0% 57 oISl A i = W0
713 5 ) Sl Olek S AR Ja I, AR Mslea = Fmo] AEAR1 S8 Hol= i, itz
P2 Fadte FAIE B
« 1|=70] 37.8%(€343.6bn) 2 7 WG5S XIS, F=115.5%(€141bn), Y¥-12.2% (€111.1bn), 5
9.6%(€86.9bn) 3= 3.79%(€33.4bn) 52 =%
O Ui EXRl= S| HHFXES2 COVID-19 HHRI2 Feiofe], & OiE I XI=XIE0] 245 Hais Ofx
» QJ%Jo]o) e = B} x| Aol 31319 OV} ICT MBI FH8- ofjo] 2 0 2 1.6%9] Z7 IS Vel
« 7P dgel9)o] stek Faie 3 B R (—85.1%), AFeAH —29.8%) 2 38K —19.3%) %
o SRS AITHH) 4.6% 7148HE19.020 |, HE[lol] 71 FA] QFERS Whe- B0 2PeR] Ul 7 |ep bl
(—10.5%), &3 2 BARI(-10.9%), 1231 88K ~7.2%) Y
o SR, FHA o miEo] TR i BAA(4.1%), ICT AH12(7.7%) R ICT AREH3.0%)
© 20204 M| R&D EXH449] 2,500CH 7 12401 ZESHE! 7140] 712 B2 =7 K= DO HAHICH 47 B7 ket 77974
T AR 61/ 571507/ P TR0 & He- 7 |90 ] SRR Om, Q-2 Addniv] 167] 71990 74
3o 2937) 71%j0] E3ke
* FrEAE Adni] 207 719e] FHAiSiaL gk Jddiv] 171 71990 S7Fsted 60719
© RA&D 442! 10CH SXH 7 [401] MER 7 [240] TRIS HRiSIX| 242
< A9 570 719E Aot FUsh mlo]ARATES} Slgo]e] 2 3917 uISL oM, M 4915 715
* HE/R1E0] A v=at ICT F-2e] i $-27F 57I8lla5 Befi==t| Alphabet, Huawe,
Apple and Facebook-2 2+ 51 7175071 s 291 A7t ezl s s+t A ii] S715-&
Sl & Sl

(42l : €, million, %)

2020 | 201544

1 4 ALPHABET us ICT services 22,470 11,050 15.3
2 8 HUAWEI CN | ICT producers | 17,460 9,467 13
3 5 MICROSOFT us ICT services 16,882 10,624 9.7
4 2 SAMSUNG KR | ICT producers 15,895 11,080 7.5
5 11 APPLE US | ICT producers | 15,282 8,186 13.3
6 29 FACEBOOK us ICT services 15,033 4,824 255
7 1 VOLKSWAGEN AG AG DE Automobiles 13,885 13,672 0.3
8 7 ROCHE HOLDING AG CH Health 11,247 9,176 4.2
9 3 INTEL CORP US | ICT producers | 11,047 10,382 1.2
10 9 JOHNSON & JOHNSON us Health 9,909 7,412 6

N
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