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1. Amazon

2. Alphabet

3. Huawei

4. Apple

5. Samsung

42.7
27.6
217 -
195 —
19.4 [
193
184 ]

6. Microsoft

7. Facebook

8.V

12.] & ] pe—— 2.2

i —— 2.1 7 a— 3 R&D ﬂé%

13. Bristol-M:

yers
14. Toyota |je———— 0.2
15. Pizer |e—— 4
16. Texas Instruments |—— O 3
17. Novartis | ——— O

18. Bayer

AR DOR&E&D b7 1004E (ICT 53, BEHE 19, [E3K 28) DRI

19. Alibaba ~ ————— 7.9
20. Daimler |—————— 7.5

21.Ford |e— 7.1

22. GlaxoSmith |e——— 7
23. BMW pe— 7

24. Honda |— .8

25. Sanofi ———— .3

26. AbbVie m— .6
27.1BM |pe— .3

30. Geue;'al Motors |—— .2
31. Oracle |—— .2

32. Eli Lilly

33. AstraZeneca [e—— G
XOR

35. Tencent |— 5.6
36. SAP |j—— 5.4

37.Dell  p—5 3
38. Siemens |— S 2
39. Gilead Sciences |— 5
40. Nokia |e— 5
41. Nissan |— 5
42. Continental |— 4.9
43. Broadcom |ee— 4.9
44. Denso  pm— 4.7

45.Sony |e——— 4.6

46, hri Sohn

47. Takeda fm— 4.5
48. Panasonic —4 4
49. Ericsson  |—— 4.3
50. Amgen |— 4.2
51. Biogen fmmmmm—m—m4
52.NVIDIA | 39
53. TSMC  {m—3.7
54. Salseforce  jmm—"3.6
55. Airbus jm—3.5

56. Renault |34
57. China Railway s 32
58. Foxconn s 3.1

65. Media Tech |jmmmm 2.6

66. Micron Tech. 2.6
67. Raytheon |mmmm 2.6

68. General Electric 2.6

73. Abbott Lab. s 2.4

74. Novo Nordisk s 2.4

75. Phillips 23

76. LG Electronics |jmmmm 23

77. VMware jummm 23

78.Applied Materials 2.3

79. Incyte 2.2

80. Uber technology mmmm 2.2

81. Western Digital s 2.2

82. Adobe jmmmm 22

83. Astellas Pharma | 22
84.ZTE

85. Valeo jmmmm 2.1

86. Volvo fmmmm 2

87. Otsuka Holdings s 2

88. Netfix jmmm 2

89. Advanced Micro Devices  jummm 2
90.UCB s 1.9
91.3M jumm 19
92. Hewlett Packard pmmm 1.9

93. Vertex Pharmaceuticals fmmm 1.8
94. Nestle fmmm 1.8

95. NXP Semiconductors mmm 1.7
96. Workday |jmmm 1.7
97. Electronic Arts  fumm 1.7

98. Deere & Co fmm 1.6
9. HP

100 STMicroelectronics jmm
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1. Amazon
2. Alphabet

3. Huawei
4. Apple 19.5
5. Samsung 19.4

19.3

21.7

27.6

6. Microsoft
7. Facebook
8. Volkswagen

18.4
17

@ 450 ESG V=7 E=FRY) ¥ CfP (Capude fiancal pefompnce)

9. Merck 13.6 @ IoT T R&D 3 X APEER, TR): HfiAhy”
Y=F(X.T) ~ F(XI)) ~ F(T) ~ F(R)

2

12, J & 122 ® E=F(Y) *~F(R) mWR=a+bhE

10. Intel 13.6
11. Roche 13.5

13. Bristol-Myers 11.1
14. Toyota 10.2

15. Pfizer 9.4

16. Texas Instruments 93 @

17. Novartis 9
18. Bayer 8.7
19. Alibaba 7.9
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20. Daimler 7.5

X 2. R&D F 7100 #=DOR&D & (2020) - § bil.




3. R&D |)—45 —

3.1 ESG YRIUDR&D FH
ESG — R&D

m 6. Microsoft

® 2. Alphabet

| 1.2

| 1.16

| 1.01

—®DESG YA

SDGs DEE

TS5 Rl il O Bl R&D EHEESG *HIESDGs ki ESG YARY

THLDREAEDTF,
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AN e

R&D EBL A /_A—Say

6.00
347
w4 Apple | 0.95 —_ N
PP ESG — R&D — TS5 R{Hi{E
® 3. Huawei | 0.91
©11. Roche | 0.81
9. Merck | 0.77
®5-Samsung | 0.71 o
®10. Intel | 0.67 132 416
0.66
(10) 17N0V3rtis | 0.66 022 022 046 044 01 020 026 024 0.18 0.15 015 0.14
an 13.Bristol-Myers | 0.61 5 wT 4T ES 8 E B2 % sS8% 8
: =2z 2858382 & E = B g S &2
a2 7. Facebook 0.55 £ 2 E fﬁ 2 (&) 5 E s = % ke 3 S
a12.J & J 0.53 < & “-—-g
av1sPfizer [ ]oas X 4. ESG VA2 DT 5L RIE $H% 2 (2020).
as28. Cisco | 047 S— 1 "-E = 0.23 NEENT
TSR Hi{E—R&D
as 27.1BM 0.36 3.277/I~ﬁ I_@R&D ﬁ% 0.20
an22.GlaxoSmith 0.33
as 8 Volkswagen | 0.32
(19) 18.Bayer 0.31 2
3t Oracle [ o028 @Amazon> Alphabet  Apple  Microsoft

3. ESG UAZDR&D FHFEFEE (2020).

5. 77U REED R&D #HF £ (2020). 5




3.3 4 R&D )—F—DESG VA7« T53 R EDR&DIFEFHFHE R (2020)

ESGYUARYU @
R&D FFHFE

TSR f{E O
R&D FHE

Amazon 1.162

0233

Alphabet 1.013

/ 0.201

Apple 0.954

0.142

Microsoft
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4. B T _REHA.
4.1 4 V—F —DESG YR %} D %1 B

1 4V—F—DOESGYARZRxtI (2020) - USS$ bil

ESGYRXIMORE&E&D :&H = TS5 RMEDRED 5 H# =%
— = —
] VI o e | BRI P T

G 20| MIER |wsilisgdis| 52 1 | 77 vl st | #ODHE |R&D| T | MIBR

7<= | 309 | 1.16 [1,711.8[386.1] 220.8 | 21.3 42.7
rzr<vH 22.9 | 1.01 [1.538.9(182.5| 159.7 | 40.3 |31.0 @7 | 27.6| 27.2 0.20
7yl 17.2 | 095 |2,252.3(274.5| 1405 | 57.3 [86.7 asiom| 19.5 14.9 0.15
<4zay7H| 13.3 1,966.6p143.0| 117.1 | 44.3 19.3

*May 2021, ** Total propensity reduce, ***Price free MCF) averafy{
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[UEEEIXG | 5.2019 4E 9 HIZRRA= T F7 2Btk 5.2020 4 12 B IZRUBEA=TF 7S

421 DCCCHDHEFEL (2015-2021) HDSIRATIDHIETIT (2020)

Days

40 | oT—————— . Alphabet Amazon
BIELTI 5 | Microsoft ' S
SXryia Others
LENDHET 33.4%
D H ¥ 0 -

20 b
RFesivd T —”\‘\ Apple .
HIDDX Y 40 | o Google 19.7%
Safpl | e - Amazon Cloud

2015 2016 2017 2018 2019 2020 2021 Microsoft Azure

&#l: Gartner (2021).

7. 7V DR LUTIZF Yy aaryN\—al A7)V (CCC), 77URY—ER, 3
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AWS () B CER R RYLGR — Net ERealZfl&— ElT I T 7Y aY (ADFs) > F/ALILFEL
Fusing Net and Real for Advanced Digital Fashions (4D Fs) Emergence

A Traditional practice

Change to uncool tmage

Re-start fashion challenge |

Cool brand image Acquision of Body
Customer-centric . 2 Prime Wardrobe (2017)
K Amazon Prime (2003) Acq. of global TV rights If-:ig)zga‘fpln?deh o (Try at home before buy) [~ Foundation of the
R&D -driven (Subscription clothing (The Lord of the Rings) 4 e ! business model to
advancement bay) (2017) Utilization of digital tech. ! fashion ﬁﬁ' }:BEE g%{ 204
Vast logistics system E i
(Endbles quick try) T g : (2011-2015) % p.a
AL IoT, VR, / AR, mobile dev: N
‘ of. VE. fhoble devioes é Photo based matchifg recommendation 4.7
Transfers routine or periodic alterations into Ttemn based collaborative filtering 8| 5| StyleSnap 2019) —
B. Traflsfor.matmn . significant improvement Z| BE | (Soctal media influencers) 27
Frontier innovation . Personalization and recommendation é. 3 4 | 7 9
and companywide T[MSf:hI;uTwu of content system. (Predictive analytics) "l E .g Co-design \\1|th fashion designer %
. . mto technology gy 5 g
experimentation ;z:j:;nz jgﬂif:f;z:uﬂ:; Sm o £ JheDeopin) E GDP A arel Fast-fashion
ALToT, VR / AR, mobile devices Tnfinencer prosram (2017) (Life-style influencers) g ApPp st-1as
=]
I Algorithmic- Curation i 5 8 _
recommendation Personal Shopper (2019) ¢ e_ : Q Z
Based on machine learning systems Machine learning . | (Curated subscription-clothing box)
C. Hybrid i ti i ; . i ! g . - e
vbr ‘1.nn0\'a 1on Al fﬂS]l_lOﬂ_tCChﬂOlOEles Image analysis from social media data 7 0 ] []]]COO] lmﬂge ﬁ ‘B_ v O ﬁ% < ‘é{ A
User- driven Combination of AT and SWRAC g
. . human imput (ybrid A7) »| Al Algo. Fashion (2017) &
innovation ! AL Generative Adversarial Networks. Customized- g
algorithm (Al powered fashion designer) fashion g
i recommendation  © Hih
Virtual assistant N i E *‘yhtIJTJI/wmﬂ =
Disitald Alexa (2014) TV Virtual style assistant ' 3 g
1gital devices - = - . ~
| ®ondl, 41 Natural anguage processizg Echo Look 2017) l Cool image oWy, RZ4Yvia
Echo, smart mirrors | Computer vision Echo oty || (Hands free camera @ -
ate? (Smrt Spealers) with Echo smart Amazon

D Core indigenous technologies /services.

speaker) Shopping app

(e.g., Stvie by

D Advanced digital fashions (4DFs) Outfit Compare, i l dierg)
Style Check + -
(] D avatars 4
Fusing Net and Real for ADFs. | N
" | (Virtual try-on clothing)
%J::‘/I‘?‘—'}\“/j (%) - %ﬁ:ﬁj\ﬁﬁ% Blended reality 5
) . 35 13 34| _—7
Procixctcategory | 2016 ﬁﬂl)\ ﬁ@lé\ 30 2021/12
Apparel | 131 221 V192 £ 2
=
Electronics | 19.0 / 170 || 145 5
= 15 SN >
Books | 4.1 | 130 | 119 = 7=~ DLuxury Store (2
Others | 53.8 1479 |\ 544 g s f#>->72 Luxury Brands
0
Total 100 \lﬂty W 2020/ 9 10 11 12 2021/1 2 3 4 5 6 10
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(2) R&D, AWS, TSV Fli{ED
F* 3 R&D, AWS, 7' Z U RlifE D L ERE &

InY=a+bInX+cD wherelX, Y: R&D, AWS, and BW; D: Dummy variable.

XtoY a b c adj.R> DWW Dummy

-4.64 1.44 0999 253
(-56.78)  (159.46)

1 R&D to AWS

72 AWS to BV -1.20 0.60 0.983 1.53
(-6.12) (26.00)

3 BV to R&D -2.28 1.16 -0.27 0.993 2.18 2008, 2019, 2020 =1,
(-21.96) (41.10) (-3.35) others = 0.

Figures in parentheses are t-statistics: all are significant at the 1% level.

AWS ,
1 AWS 1% R&D DS, T,
7 RE (BV) ZEIH L.
3} R&D HEE#EL.
'S R {iE . .
RED i 3B DR
ART—RILE —
BATE
3

X 9. R&D, AWS, 7' Z > F{lifE D IR,



. _ AWSAMY (KS) 135E8T AN T 7o av e,
(3) R&D BRI 1AL TNV TEY BT (AS) KL, 7TV NMEE (BV) %_‘»J:ﬁ

| | § L | ] v _
AWSAMY. TNLLGE L. 730N B AF-9ks ~EAEE. R&D "‘_ In AS a+b In KS+cD

KS - AS - BV —- PFCR — R b ¢ adiR>  DW
' ' ' : _ ' 11.030 0.613 ool 1.26
h (14.72) (3.87) D: 2012-2015, 2017=1
5 E s T
*“InBV=a+blnAS

. b : adj.R’ DW

1.236 -1.015 ' :
- 0.978 1.69

25) (24.19) :

ALY i K 728 M{E BV a 5 é: aa_’,r;R-’ DW
| ‘\ _ | | 1.624 10.904 -0.837 e o
_ R&D AT I ”’2"_1”“3 ~—(9.10 éH 13) ¢13.89) - <
% o o +
4\ XT_W"’,}, / . | ‘nR=a +hIn. S{{c ¢In FCF+dD
5 BAETH | . a b d aaj; R’ Dw
SHC 3530 1009 L0 0400 ooec o
{ 11.35) (11.67) (28.35) T{3.51) D 2012-2015, 2017=1
TIURMED ER-BVX, AT — 273 NVF —DR&D ﬁ“"“““w\‘ } '
BB SHC /D HL LA T — I FRNE — : R&D jump
SHC 1%, 7<= IZR&D HkEk R 12T A LH%E | J -

- I - R R Fusing Net and Real
®10. 27— 7w A X —FRERICL B RRD BRLAAF 1 Xa, 0



7IJ2MD R&D £EESGA=T7T47

Top 20 R&D Leaders (2020) - Amazon (2001-2021)
. 2022 I l:i'c"bk 31% i

f f 2021 56:1
42.7—2020 427 FRROME
2 Alphabet - 12019 = 35.9 21 AlphabetdY) 55% %
3 Huawei 2018 28.8 : :
4 Apple 2017 — 226 _ i i
.'$ . Samsung. . .. 2016 [em—_16.1. / TR MD1994 4 3 N\
6 Microsoft ;2015 125 3 *ﬁ’;"&b"(‘%f—_}?t\yl\
7 Facebook 2014 93
8 Volkswagen ' 2013 6 | 1. HRFTORED
9 Merck 2012 4.6 R
10 Intel , 2011 =29 : 2 - -U- I%'f/’\ <3~

_ . 1.2 : .
13 Eristol -Myers 2008 1.0 : ‘
2007 0.8 ' /Net & Real #R&A ST,

15 Pﬁzer
16 Texas Insu'uments
17 Novarns

18 Bayer = . |

942006!07

9.3 2005 10.5 Cyber — Zl?ysical HET
9.0 | r 2004 |03 ESG &#E kI £

=87 2003 |03 -_—

19 Allbaba 79 : e 2002 02 :
20 Daimler 7.5 - USSbillion 5491 |2 g US$ billion ﬂﬂlﬁ?
0 10 20 30 40 0 0 10 20 30 40 50 60

X 11. 7~ OlEH XX R&D. 14
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1. GAFAM OAh—HR> = a—rS5)LERE
“s — » -
1.1 73— \/—l_|‘7)b¥ﬁ|ﬂ§ Ry R&D ST HAWS EHO
Cyber & Physical D3 H(T&H>T
. : N — —_ \
TIIY _ 1. Net zero carbon by 2040 f | AV 9"1‘ /%ﬁiéﬁﬁﬁﬁ
- BHp%3%2040 2. 100 % renewable energy by 2025 . l Eh,#/, I*”’i\: —%A|, EV REIZ{E
... .. Amazon . . ....3. Shlpment zero by 2030 (50% of all shipments net zero carbon Reforestation TA R E 22 HE5%
" Sustainability 4. 100,000 EV by 2030. Reforestation - it R&DTCIRADIRAZ
: j 5. The Climate Pledge (reportmg and collaboratlon) 2 $ bil. R&D Pa rtnership’C*J:'F,;u,%ﬁﬁé
7’—7}[, ...... 1._.Carbon-freeenergybv203o....;.........E ......... ......... ...... .
' ' 2. Pursuing new carbon-free energy/storage technologies : A= 2 —Z
3. Use recycled-materials for all products from 2022 é j( B A
4. Reforestation and better tree data i ' - B
. -5, Google for Startups Accelerator (worldwnde startups and tralmng) Carbon negative
7‘37’”/ 1. Carbon neutral by 2030 _ . . . < Net zero carbon
' 2. 100% renewable energy by 2030 : : : < Carbon neutral
3. Closed loop, recycling
4. Invest in forests and natural ecosystems _ Renewable (RE)
5. Cllmate action prlnCIple (foundatlon for sustainable growth) EV
| | ...+ .| Forest
EC /=Yl 1. carbon negative by 2030 RemOve more carbon than emitted by 2050 oy s
' ' 2. 100% renewable energy by 2025 ' : : 2L ‘j:s VA
3. Forestation, soil carbon sequestration, bloenergy : : %Aﬁﬂ'l‘i
. 4.. Al for Earth for.carbon monitoring and modeling (carbon math). 1.$ bil. R&D. .
5. 7 principles (Science, new tech., public policy, transparency, CFP, customer, employees}

15



1.2 GAFAM D ihEk;EEE{EH ZHFH&'; (2020) (mil. tons CO2 equivalent)

| 60 6 | | | | 5
Scope 2 |- '8.;89/ aaaaa SRR SR ST ST o
" o : : j : GAFAM
- |754% 5 5 | E Amazon 60.6
chope 3 : 226 Apple 22.6
| o3 w2 Alphabet 10.3
aaaaaaaaaa - Microsoft 11.2
Ama,zon Apple Alphabet Mlcrosoft Facebook Facebook 4.1
1.3 5¢ jlli U s Hgé T’ U ﬂi’.ﬂz H%ﬂ:j] ZHF Ilil:lI B (2020) (g of CO2 e per $ of sales)
157.0 TRIIE, TDOXEREICELLTZES
3/4 (X LFR- TR Scope 3
7L FYLiFur-ygsg | COHHE
(10 {& 9) (g/9) (100 FbtY)
Amazon 386.1 157.0 60.6
Apple 2745 82.3 22.6
Microsoft 143.0 78.3 11.2
Amazon/Apple 1.41 1.91 2.68
Amazon/Microsoft 2.70 2.00 541

Amazon  Apple Alphabet Microsoft Facebook 16



147V 0D kFEHHE (2018-2020)

CO:100 77+~ 2018 | 2019 | 2020 DAmEAT
—_ rEEEILE
BolckdEEHEE (Scope 1) 498| 5.76| 9.62| =l-mE
e B A 4.70 557 937
o) i1 0.28 0.19 0.25 1 BHALEY
BABND LD (Scope 2) 471 550 | 5.27| mhomenn e
BRERAEET SHEDBE (Scope3) | 34.71 | 39.91 | 45.75| = mw v
BALERG -H—ER 1195 1541 16.70 ‘mwo -
BARE » 464 801| 1052 jé;%gﬁff
ZDMDRIEGEH 13.89 | 1244 | 1577 st rovesomsipme
EEHES - 423 405| 277] "
BHEEE 4440 51.17] 60.64| 71252k o)
RFEME (2ol COze per $ of GMS) 1289 | 122.8 | 102.7 44.36
TRIVDRFEHHERED/A\HF)
TR W W2 (vﬁax 8 % %g 3 |
—iSoorER 2 I:I Scope 1.2 Scope 3
K =7 BHERL L 57 U5 |
B L REas

%, D Scope 3

17



2. 7RIV DH—AR=a—hr7)UEEE (8% 32040) ~ O E B
2.1 2019 September 20

TIYUVIREHEEKEE (AECJ: Amazon Employees for Climate Justice)
3500 A DIREX KREKRTE

Jeff Bezos CEO &

EDOE
BWEETHE
RITEELR

[E—

. Shipment zero &~+ %
2. AWSDEM-HANDERFEFLE (NADTLUT)

3. RIRBEEGIRA~OOE— FEZEIE
(SEi% ) xd3% B . Competitive Enterprise Inst.)

4. WEMATEVL (RUIERER)
5. RIRZHRRPIRS

18



2.2 2019 September 19

Jeff Bezos CEO #EZHIL T EZ IR

This just one of the many steps we’re taking
that will help us meet our Climate Pledge.

The Climate Pledge

1. Carbon elimination
2. Regular reporting
3. Credible offsets

2.0 $ bil. fund for new innovation
(Climate Pledge Fund)

0.1 $ bil. fund for reforestation
(Right Now Climate Fund)

cf. 2020 R&D Amazon 42.7 $ bil., Toyota 10.7 $ bil.

19



23 RIBZERICED B
DEBRDE] (1962) 3. MRBEMBEADELIAAE T EHSORELHICIRFHEEICHE
2018 ﬁ%ﬁ%ﬁ (AE(,J + Amazon Employeesfor Climate Justice) %ﬁ%ﬁ%ﬁ@%ﬁ% %ﬁ
2019
2.18 | Shipment Zero FF& (2030 ETICEHED 50% ZHRFEELO)
410 |3,500 ® AECJ Shipment Zero [ZF+4&LT. s8{bEROIBHEELE
522 | 7,500 O AEC) #EIELXEREL TRABBEMRHED R ELIRETHHIEHR
8.18 | Business Round Table Stakeholder Capitalization =& (Amazon HEH)
9.20 3,500 ) AECT BEREERTELHE
9.19 | The Climate Pledge $3% ‘ Bk 3E 2040 DIARI1E 217
20209 | The Climate Pledge B&% 10 %t 200 207
20214 | The Climate Pledge JE&3E 100 #t 150
130
202111 | The Climate Pledge E4&%& 200 #t
100
2021 KRB z
20ME 2755E 2174 ERAFE L 2 kKL | L
WEEH 750 B A . 7
9 12 3 6 9 12 3 6 9 12

cf. 7258 L 0.39(2020),0.47 (2021) JkRIL
IEft & 133.5 A A (2021/6)

2019

12. RIEZEHSINAER DHER 20199 - 2021.12).

2020

2021

20
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1. FEY7T < Fa2 L T, Cyber-Physical AR COFE A FIRIZ, B R AR - 58T

EC (e-commerce) — AWS (7778 477%-t'2) — GSC (Global supply chain)— ESG business

2. BITEEDEDIIBRE LT 2y b 8oz /U ERUERNIEWI T

Learning orchestration ¥ —/N—31 27 A« AWS Wi A7 A BEEHH

3. 22— —LDILAIBILREER

CSV (Creating Shared Value)

4. AWS DZE B E - TEEME A RUEE K&

\

ESG

5. BISROBHMERLENHER, AT — 7PN E — BTN AR

Stakeholder capitalization

6.2019 4£ 9 H D T[EREEZEHI] (The Climate Pledge) (IR (BRE - EHE A7)
BEOBRIS AR B DO RERIEEE (Stakeholder capitalization ~X—2Z B —Rr==2—kr7/L OEHR)
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*1 Amazon Flex (—#%{El A\ (CERCEF L&)
Amazon Delivery Service Partner (EHALESESE)
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3.3.22—H—LD A
(H#hIKaS2=FT1&0D CSV DIEE

MR 2 =5 ¢ 2 DILAIBIER CSV (Creating Shared Value) ZHEEEL T,
BARMRTRVE —DBR 2R#E

BE-BEEEIALF—O®RE - RELLBEFERONA— HERRKORE — L BEOR
EOEZ — BHNEVTT—A0RE (RR KE KXT—5. BEEE-/5—) — #BVRTLD
BEL - BEREROBA — EvyF—4. O—HLEF- AR-EREADREME — HABROHE

(@ H—Ro=a—F5 L REE

TV VRIEERI R IFRIA =TT 47 (Climate Pledge Friendly) Z£&IHL T,
e - IV —ABIME~DI—HR=a2—FI7VFRAE 2BE

EC £/ (3 party, HIEE) ~DCNEEDHIE The Climate Pledgel=& 2 E iR &
TV VREENRIFNA=T7T147 (2020) —» BERFRRHSFEHEINEZI—TIEDFER
75,000 DR GITEIFRIAEB/ T IRABEEHNTLUF) -1 2R RLTBEOBEELZEE,
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(1) AWS D E e o
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AWS | Brem k- % AWS DO -F kK
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AWS ~DL Ik
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H— RO EEEL
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(i) ®h He
130
R&D investment 128,9 (2018)
125 o
%% 122.8 (2019)
120 Z = =-16.3%
g a AWS sales )
1s |2 8 12 BEI#
-;% 1/3 BEEEEEF
110 '§ S 1/6 BRA i =
105 | 8 S
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2018 2019 2020
100
25 30 35 40 45
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Source: AMS Institute (2021). 27



(2) Rt R&D ~ D PkEk

52021

56.;1
2020 | (4) A EEETHH Climate Pledge Fund (2.0 $ bil.)
2019 : 0 r—F2F—x= )3
2018 28.8 } : 1. Redwood Materials 1 % L Al
2017 e 22.6 ; 5 @ TF AR - A | ,
_;201.6....____.....161 oo 2 Ton Energy N7 ) — S 8B Bl 7k
;201 S 12. 5 3.Turntide Technologies | MHA TRE—F—
52014 p— } : ; : 4. Resilient Power SEHEEV TR BT
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2011 pm2. 9 | } } } 5. Pachama AL 2 G FHC B
2010 1.7 | (iv) 865 - MR o
' ;2009 . 1 2 (1) 1994 Q:_:@EIJ%% R&D- 6. C‘albonCmeTec‘lmolo%ms CO2 JE AR 7)) —h
2008 ¥ 1.0 dmen company %_,tm*% ) FERRET AL F—
2007 0.8 7. Infintum A AL SR
2006 +0.7- : . . | G)ERE-aRT 4 VIR
2005 0.5 (2)5 ﬁﬁl\‘?f@R.&D ﬁﬁ; 8 BETA Technologies | TEMEHE eVIOL
2004 |03 f f | f 9. Rivian SEE EV
2003 103 ... |10 ZeroAvia VIS RS
2002 |02 | o : 11.CMC Machinery H AR WA Ry S LY
2001 |02 ; USS billion } P
| . (5) Atz B LK
0 10 20 30 40 50 60 S A
(3) =—272DX Bkl 77— ARA—/N—E R
(1) Transforming routine or periodic alterations into significant improvement. BT E R B SR BT O ﬂ%]; aAIR
(ii) Technology and content. j_évoé [ZE-> T, 2O HiEEHE&
(iiif) Stakeholder capitalization, 57T b7 —2 (2021) 28




334 BEABETIRILE— o
2025 Cl<

274 ff FERBIBERIG LRI 105 gh 12 GW @ite 5.6) N 1370 75k Ol
KEGFEFHEAT L 169 B 33,700 GWh (2020 HEH D 1/4.4)

l
(1) AWS & Cyber - Physical it 100 % by RE
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“Cyber e T AN
e AWSOE -
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IEJE{REE%% | RenewalEner
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335 ZFHMBLE-BARKRE - A o7tvk

(1) ZFMHE 4 — Right Now Climate Fund
The Climate Pledge (2019/9) 1 {&}F v

(1) 2020/4 KALHEL /DN - HEIERMAEIE 1000 FH v
(i) 2021/9 4 2V THHMFE v 77 24 2300 5+ V(2000 /7 = —m)

(2) AR — Bezos Earth Fund (2020/2)
100 &M V(2030 % T 10 (=N v x 10 4F)

(1) 2020: Awarded $791 million in grants to 16 organizations, including the World Wildlife
Fund, the Natural Resources Defense Council and the Nature Conservancy.

(i1) 2021: Create, expand, manage and monitor protected and conserved areas focusing on
Central Africa’s Congo Basin, the tropical Andes region and the tropical Pacific
Ocean, all of which are key areas for biodiversity and carbon stocks, or the
amount of carbon stored in things such as vegetation, soils and oceans.

(i11) 2022: Landscape restoration and food system transportation.
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https://www.cnbc.com/2020/11/16/jeff-bezos-names-first-recipients-of-his-10-billion-earth-fund.html

4. LR BER ISR ET DV AT LEREDFERE

4.1 BRRE 20400 AT LR

Program

EDRADRE - E$h
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1. BEERSE AWS (D & 5 - K4 &D
BARREIRILE—

N BT
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7o HAH
s

Program

Institutional base — T A< EEAONCHA wHEE S5 A

Xy a1-R&D-EvTT—4- A#-EH

4

ECRXRAETIVLORIE EREHNOEE
EC—AWS — GSC— ESG business AL AWS

(e-commerce) (7770 1 77) (Global supply chain)

14. 7~V vV OBIRE 2040 DX 4 F I X L,

Stakeholders

AT—IFRIVF— sh)

7RIV(REE. (EXK)
IS4 F—2 8
#HR-OSa =T BAF
1—H— RER

SHAEE & LAID,
IEHEALT D8R A
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4.2 fiiR3R 2040 @ Identity

(1) B35 B & EWAH A
O BT FE XL T, ESGIZIN - T, B R A2 R - H35r

EC (e-commerce) — AWS @791 1o 754 —b =) — GSC (Global supply chain) — ESG-oriented business

@ SATEEDTEDIRKE LT Byb, 8o /U ERIERICHE N2

P —R—=U ZT b AWS/THRS AT b - BERIEHR
@ _—l_vyi_:\::,‘;—_a‘—/f}:o)#:ﬁlj %'{;“F\ %f%% CSYV (Creating shared value)
@ %5‘6%0)&%&:%'&‘% &:EB%\ x?~y$lvﬁ~ﬁ§%h%ﬁﬁ Stakeholder capitalization

(2) PR SRER IR AT 50 AT LA

O AT —7HBNVE — (SH) D— &RV AER T 2l T A

© SH ZB TEiH L., AV, EHEIETIERAKR ONEDERE

@ FHIZEDSWTHEEINS, RERBRRZ I ReL T HHEEREE
DIFDREW 72 B CIEFEY AT IX LER
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. ERBEDIL—RDYTIT  spEs
1. EARRIEH N—M—=7"0Y T4}

[BRiRFIEVSEMTORRIED., HRAEHO—ERLEDERE
— FTIJLD TERICE-SHHLEEA | L%
HRICFEUN T, HERRIETHRE — BoDRRFLEHBBO AT L
BHEBEETILICHIE

MR D P ZEEC T, A AT LSSHICEEL

Kara H. Hurst Climate change cannot be solved by the power of governments, businesses and
Vice President, individuals alone.
Worldwide We cannot go this alone, nor would we want to. We are focused on driving
Sustainability, change beyond Amazon, and in partnership with others.
Amazon

It is necessary for society as a whole to solve the problem by incorporating the
knowledge of scientists, new technologies, and cooperating with partners.

The Climate Pledge creates a community of companies that are willing to
execute long spans at the fastest speed.

Connect and share ideas across industries, as well as learn best practices
from partners.
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2. RIREH/\—FF—T O Ik O AT LBERE
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(4) Identity

@ BWEN T TO—FOBRROITL—IRIL—, 2040 iR FTEBUOEVREENHE
@ Loose coupling (P2 yFo /2 HELEFREAHRICITBR)
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(5) BAfFS=h 5 Systems function
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5. [UIEEHNN—FF—T O OO EFEZBZ =R EZE
(1) TN —=F—TFIIY & T4V RHE MR —F—UPMED H i

Fi7(0.13,0.33)

DT EIROTRNE

= = T
g T80 sy hadie,
g B S, [ [ GosREDRN X UPM (22011 O%—%27
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R B%—I—, N % f "m': (058' 0-6‘] T14(0.65, 0.67) &0) %ﬁﬁ]%%ﬁx
\ F < MCR ,, Y
\ ortum K = 5(!‘16, L1
J::t x L A, T Market f?“';% MCIS . Coupling with
L Neste L arket capitalization T5(0.79. 0.81) - T15033,072)  downstream (CE)
S \q\
X 15. 7<=, UPM, Neste Dt} /7. Sales (5)
Qb
1LEECEEMAEICERE R MARKD, = FIHEEL SR Y7 /~~— a5 MC FiieEE, S 58 F CE o7V 250
P () NOEAEI. 555 HEAE: 1990-2010 (—F=27—x3/3—LIRI), 2011-2017 ([RILAKE).

g a%ﬁgmg@ ;"‘:“ --------- X 16. JRIBELEH N —F—7 a7 B U EE A8 2 - e L

7 E‘ﬁﬁﬂ/lT%/?ERE _7‘?}/k7/{/7/}‘ UPM Ong.

e e SIEEHNN—FF—TOPzH
o 0 e RAIN—D T T EUPMIE
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v ) ””_”*1—’::‘,,/:1”_"" v uﬁﬁb‘B r%ﬁ%ﬁ@':mﬁ lo
SLG 61{‘?5 6.(310 16b.54 = = (()mggg ﬁﬁ'zkﬁwjﬁégﬁo

(10.82) (9.08) (8.05)
LGDCC 8331 735 2798 3.11 1.72 0.999

(4.45) (8.36) (2.64) (1.05)* (1.04)* ﬁjuglgl‘d){;t':%d)hug

The figures in parenthesis indicate t-statistics: Significant at the 1% level except
e : " HRRHO I,
17. UPM®D A% EBLIE (1990-2017).
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Big data externality based on

Growth is one of the core function of growing retail chain and big

biological coupling.

The leaves of a plant gather the sunlight and
CO2 needed for photosynthesis; the roots
gather the water and the minerals that are

essential to the plant.

data collection system
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Absorb broad innovation resources
via architecture for participation that
harnesses the power of users.
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Al. GAFAM D ERRIE LA RHEHE (2018-2020)

Amazon Apple Alphabet
2018 | 2019 | 2020 2018 | 2019 | 2020 2018 | 2019 | 2020
Scope 1 5.0 5.8 9.6 Scope 1 0.1 0.1 0.1 Scope 1 0.1 0.1 0.04
Scope 2 4.7 5.5 5.3 Scope 2 0.01 0 Scope 2 0.7 0.8 0.9
Scope3d |34.7 |39.9 |45.7 Scope3 | 25.1 |25.0 |225 Scoped | 129 |11.7 9.4
Total 444 |51.2 | 60.6 Total 25.2 | 25.1 | 22.6 Total 13.7 | 12.6 | 103
— — (2T — —
Microsoft Facebook 5e.L - REE (CO/5EL)
. Sales Carbon intensity
2018 2019 2020 2018 2019 2020 (US$ billion) | (grams of CO; e per $ of sales)
Scope 1 0.1 0.1 0.1 Scope 1 004 | 0.04 | 0.03 Amazon 386.1 157.0
" Apple 274.5 82.3
Scope 2 0.2 0.3 0.2 Scope 2 0.3 0.2 0.01
— _ Alphabet 182.5 56.4
Scoped | 116 | 114 109 Scoped | 07 | &1 | 403 | Iyficrosoft | 1430 78.3
Total 11.9 11.8 11.2 Total 1.0 4.3 4.1 Facebook 86.0 47.7
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@O Fpfl#esE = FEATRE x TR 720 RIR 4R (EPS) x BRI AR =R (PER)

@ TR R LIRS 720 T —F oS 2 T a— (FCF) DR A EAR

— REl#A%E = [RITHREL x 1RRY 72V FCF] x [#Rffi FCFER]

= EEERR x BREXRE

.l BB 2T — PRAl FCFE
30 PFCR (2020)

- 45,1
40 r 332
30+ 23.0 23.4

1 i B

10

N: BT

E: fliR 4%

Sp: kA

FCF: 7)—%yyya7n—
EPS: 1¥R 4 7-0HF] &
PER: BRAMIN 4% ==
FCPS: 1¥k47-0 FCF
PFCR: Al FCF 2

Fpfffie 25

R FEOHRF
S
=N X — X —-
N E / N
EPS PER

FCPS
AR AR

Amazon Alphabet Apple  Microsoft

wEHe  BEFSL
¥ EERHAFE

<

ST DAT IRV =TI
DRED (=Y TT47 W ZHARRL
TENICEEITS

U1 BRFARE —HIE FCFR

0T 406 PFCR (2015-20203F:1%)

— N
o o
) 1

26.2 224
I 14.9 I
0

Amazon Alphabet

X Al. 4L DRT— I RN —BERERERE.

Apple  Microsoft
53




A3.7'8—/\JL R&D V)—F—MDESG ') AT %It

A 3.1 ESG YRV DR&D FH
F#A1 1004DESG VA7 LR&DDFEEE (2020)

InR =a+biDimE+b;D:2InE+b3;sD;InE+bsDsInE +c5s Ds+ cs Ds+ c7D7

3 Huawei

4. Apple

5. Samsung
6. Microsoft
7. Facebook

8. Volkswagen
9. Merck

10. Intel

11. Roche
12.7& 1]

13 Brostol-Mvers
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Figures in parentm 1\—Stat1StICS all are significant at the 1% level except *2.5% and **5%.
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14. Toyota
15. Pfizer

16. Texas Instruments
17. Novartis

18. Bayer

19, Alibaba

20. Daimler

21. Ford

22. GlaxoSmith
23. BMW

24. Honda

25. Sanofi

26. AbbVie
27.IBM

28. Cisco

29. Qualcom

. General Motors
31. Oracle

32. Eh Lilly
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34. EXOR

35. Tencent

36. SAP

37. Dell

38. Siemens
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InR=a+biDinBV+b,D:InBV+b;D3sInBV+bsDsIn BV

R&D Brand value
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Dyl 2,
2598 1.171 1146 1262 1528 .0 0
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A4. Perspective of the Digitalization of the Forest Industry

Toward Industry 4.0
Supplier 1 Supplier 1 A V' .

. . . e Country A 1S1011+4
Suppliers Production Logistics HCOURNY Ak s R terial
Cust rs ___ Distribution Retailers o aw_ ma eria .S

centers L P2 Supplier 1 Sawmill s Real time mfon(lilatlon
~m i Lumber SRR on amount, condition,
e Supplier2 |supplier Furniture Country B oL maturity
- Supplier 1 .
= Supplier1  Supplier2 [supplier 1 ———— | Suppliers
o m Real time connection to
5 g Bt customers, paper
= prevalent m producers

Raw

A | C><O APl ity D COMPANY supplier 1 SUPF"'_” ! Production
Supplier 2 I Country A Suppller 2 Automation,
—— centralized,

optimization based on
real time input

Flow of raw materials Flow of products

Tissue
paper Country B

Fig. 1. Supply Chain of the Forest Industry.:

Supplier 2

Supplier 1 ¢ LOngtlcs
DD COIBNIYA Sopphect Self-organized and
———— Supplier 1 -organiz
Raw Supplier 2 flexible based on real
qu;e;lf:lcfg: [ Supplier 2 time information,
—— Optimizes route
Advertising \ planning
i
M Paper board Customers
(packaging) Access to real time
| 1 1 1
Job Orders SHDPRSE Country B Supplier 1 lnformatlon on Supply
_— w: and demand.
Supplier 2 Direct and open
= o Supplier 2 communication between
J - o end consumers

Fig. 2. Company’s Profile of Wood/Paper-based Products.- Digitalization of

catalogue, magazine,

*1 Helene Gunnarsson, 2007. St Supply Chain Optimization in the Forest Ig&ﬁgﬁgﬁﬁrgﬁﬁ%%
Science and Technology. Dissertations No. 1105.

PRINTING
COMPANY

Raw material
Inflow/Stock

Pre:

Direct Vendor Unorganized ) . . )
Purchase/ management trucking 5 *2 The World Resources Institute and The World Business Council for Sustainable
iin;ﬁimant Inw;:;;)erz a Delivery ™ pomestic Courier Sl;:;i:em Deve10[ yment. ) .
3PL — tco e 2016. 10 Things you should know about sourcing wood and paper-based products.
ustomer 's
. .. .. P e " Customer *3 G.V.R.K. Acharyulu, 2014. Supply Chain Management Practices in Printing Industry.
Flg. 3. Sllpply Chain in Prlntlng Shipments Operations and Supply Chain Management 7, No.2, 39-45.
Industr Y3 *4 CEPI (Confederation of European Paper Industries), 2016. What Digital Can Do for the Paper Industry?
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http://www.sustainableforestproducts.org/node/54
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