Technolagy, Madbl B Taltgcommunicatlions Predictlions

=10
=5

10
10

=
3AHC 52
20| QIR B20|E S NS

18,0009

_,
q
3

a7} VIR &1 Y= 0] MIAS Hreivta
a1 s QrO 2 [1Jh2 MIANS HIZI =712 JITHoH 2L

@EOIE?I‘ NIEU}E YR0|E 22 TMT I8 xi=

E20|EQ| AH7IE, O|C0] & SLMYTMT) TE2 MIA

\
——
o2
HOFET| 5t M2 HAISHL UCE 3 CIREt & rl ! OlM &E0l= At ME7F TR, TH7[FLE A7 (¥t
&g S0 US| T Q= Arel THRACHY 510 H ] A T2 MAOIM HISIEE 225 = UREE Y
cl E 22 z|70| H271=0| U SkS §lio N _ 4 . -
S20IS 328 20| WEIISO| UK 87 58] |43 ‘LR0|E HEb|Z, 0ICiof, S41 A O 04 COVID-198 e, olc — urD QITt YEOE TMT 180| H27HSS CHISHAH|A
202 X O AFOHEH A7HS cl E OFX|3|AH|EHO
FOR T8 EES din, BR0lS THE O & SAI ARIOl|A LIEHH= EHES Qs Z0f24D AILEUCE 70| 2490] 2/t 2| )- £ 53l 21212 912, 7klARE U 912|E LE5t D BE (Y
I ZAME0| 2} Al 2| 0| R2|Lat ATt 7| 0] e B Sis il = q < ’ =
= = = = ) == = =
ofo @ Ljof7jof & HIBHS AIA[ICE =, 22l= oA5| COVID-192| F&H0lIM Bioje == eiz|Tt, 202242 HH[20] M 3|= | ZURI0| Haleh= LY SN 3 = URE =5
S Ol 12(2] 943 1 0|42 SA5H 3t a7t B 0.2 7| Ech, = 5t 224at0| 9j8te 51 QICt.
Iﬂ
ZHO| H EHRRIZ QI3 24 AU AIF A, HICIQ AER|Y MH|AZH ZH ABIZ 0I5t 714z} > “ ‘ — ' n '
H2012 SESEETE, SR0ls dnaa e O, HEH TV US| NFUKE U4, AZ U HLA B2 7150 U 57} 7/ %
18,0002 )
7148 5G UEYIE B3 7|EF HTt HAYO| £7HS COVID-192 Isf 2|7t 75
C|A|Ed SIHAICH EHEIQF EA1S QA5 Ol= Oa|L St 02| EZIET} 7148H=El Z10] AfAlo|C] om
|| SIHA|CH 50} 22E DA Ql= 22Ut 0124 F7H53HE 20| AR&o|ct S22 0|E 9IAI0|E MEIR ==

2} 712450] AN H2AS Ash Bl KA YD

WS AAGHEC, Tl &Y, 4h Mo o

=

ZZO0|E QAMO|E =2 M HA| 252t F Of4f2| 2 20|
E U7 HA[GH= QA EE 1240 H| H[SSh= AL 2
C{4d(Thought Leadership) 22 Z2I0|C}. 220|EQ| %]
Mk A EeHE SEH S WESI 7| Yt 2[5S0] 2

=
= 0374 B2 =5 2| 5k= O 20| QlCt.

=1 —
Yly

1

oHH Y HEOME MEA HRE2D U= w54 7|27t ALY, ALELAL YHS
A

m
mo |
o
on
E
gl
Eﬂ
2
o
o
0z >
fjo
o
1=
=O£
=)
ol
FI'F
Rl
>
_|
<
o
kl
lo
Hn
i
k3
=)
g
=
i
2
rdo
2]
S
£

rx

E A A}

3 )

10

oj
i=}
12
=l
i
o
=
18
ek
mo
e
N
=
il
1o
=
Hu
Ho
1
e
{0
2
rn
=
M
_‘
ojn
i)
nl

22| iz QUCk. N e B2 BANS 017t et5

; HAO R HO|H, Al HHEA]| 7| 20 £0HA
oloj [ gRoEANYNS

=
20| AL S SAl

nl EI'I s 15 0002 S0{7t= s 2 il Mol AS 20| 2|11 UL} ADEER £HO|
> . - K = o ao no
=0{Lt 2H40]| 0|z|= F&H0| Zasty AoH EZEZE Q0|2 L2 2R EHFH of TR
i o o o
e 40| FAME] 7101 £ ool=o of e A _ 25
HIAIZQI AHE 7| H20|EQ| MBIE2 0| M5 0| AHAY 0L R| BIAS SHAFSHEA|S 221 QIC} IE m
Eofl CIAIY ZHAICHo| Yat 22(0| Dj2hHstet 1 s 'ﬂh‘
5 S = Z =)
0| Tl 7|&3tet Tha ol Z20] 22| Zi0] Of m |u_E|
2t M2k 29, QMRE, QEBAI5, ERA S B4 E% 5
- _ T
L2 HOsh= 22 SA0M 7| FS0| 7|2I5HAH ch ‘Hk')' o
y \
S = UCE 2 MYFS wfol 1S 5t 24 oY ﬁ e i
o HSHIHA| HATBICY, e
“ 03320
HH H‘ cl E .
2£15,0009  isonbroirasnart 2202 senj= pEE e

QRIS A el









ER0IEJL 0IS0H=
EBI1=, 000, S8y
2022




EE0IEJ 0IS0=
1=, 000, Sy

2022

12141 Wl 2022.03.31

Z|20| ZZ0|E 22H TMT 12
2710] 2@20|E QIAIO|E HR=

HaHA © Y20|E 22 - Y=0|
Ol M2 X ofs BBE Wi

L= T

uiray=

HAtel ZTAS] 52 GlO| LiE2l Y&

2 FEA0| US
ISBN 979-11-86892-07-7

=Z0IEJHHIS0=

=24

OiCiO1

= M)

2 oz eino HAe 92
2 312me YRo|E 2240

2022



CONTENTS

nz AJE A|ZAS EM
©32|= 0§F0] COVID-199] HTHO|M B0 2 QIX|TH,

2022142 MH20) 4 2120k Gl IXIXI 4 3 M7 ZHIRHS Ol B: MO SiEl Asaly 13
1 01atS 24vHs o it = 2oE JIHeHLICE EP 5034 2 JQ) e 20| 4|

OZEAE TV BI: ‘BY UE 0N ‘T2 S 2 3

HEX TVO| A2t A1Y HRE HUHE OF20tS

a2z HHEMIDL MIES XIUHEHCH

01 BHER Ck BE 20221371R] 0[0j2ICk
02 B 7197 BhEA| MIMERE AR EH

03 et =4 iU RISC-V, A|HH2 7| S0l CHY0H & 2Q1F?




135
144

MZ

a
=

fri

=

3

AU ol Al

A
=

47|

2
(=]

Ct

3

| =]

m3z HIESIT, MIAS ¢HE?

078

Xto
"
(s
%
Br
[)
o
bl
oF
4qr
il
bl
o+
&0
T_

156
164
172

, Al AlCH 74912 ot EflofEq 2|ZIct

2 SUFOILIAE AlTHE ECt

086
098

=70

A Qlof2i=

ofo|mo] 6: 7|Y AZ Y| 0jHE

naz F22] BHYIS O Sl MUl A

181

Al A

tel=

10}
~NO
=
ul

3

1:

Al 210]

108

190
232

YSPAEY) |

118
126

ADLEZO| A&7}
22 A2 2



PROLOGUE

H7|&, njgo] 9 FAAAre] 7€ EAE F o7} COVID-19

= A712 7HESHE A gyt $-2l= o135 COVID-199] FFellA
Aol 4= §IAIRE, 202232 M|l A SEsh= o T4 3 1 o]
e 2shs @it 2 Aer Zidigu

S
o,
oX
o>
o,
£
N=)
i
N
N
o
D
o)
g
>
Ry
of
2
H
<
ol
of
2,
|
1o
)
o
i
oY,
B>

[~
u
EL
o
|
2
g
T
>
oS
N,
o
=[]
o,
ha)
r 2l
re
N,
o
r o
oS
N,
off
2
i)
oS

2
B
o
>
—~
<
ol
]
lo
}_ﬂ
g
o
do
o

12 2Z0IEJ}HHIZ0H= FEI1=, DD, S22k 2022

Ak TMT AlFolzt 7HAAE ) B A B2 A A% =222l ¢
oA o] BRE EAET AYE oo g& EHIYY T =
AABAZARL 2 20219 AREA IS &

H

_ﬁl_
g9z A A £ 442 SAYG TEGSUT. E5EE

QFH LHQ
S20|E OFA|OFHA|T
DM 2|




A

33 Al

SN0 ~T QSN

01

Icl'

12a
(1}

AL

1

02 EMY 50343 T2 Q) 2 2(110] HAY|
03 O{SHME TV BT “BA UE0M ‘T Sy 2 Xt

04 HSA TVO| 42 AJY MRS A= 050t



01
H MA A= 01 S
MNAIEC 2 2FE AEL D 1Y

Christ Arkenberg, Paul Lee, Andrew Evans, Kevin Westcott

7148 =9 Hld 2 subscription video—on-demand, SVOD AA =] A AA
oA 7+EAL T H HA-E Ho|HA SVOD 719i2t ogo] 24 3=| 11

Q. ZF AAE 2r=g vz YA 2do] o] ujdo] € 4 it}

T8 2EY AulA dAlSe] A AAR AE giste do 4=
nltjo] 7| GE7HA] AAe] A AE T AH|Ag RASHAA 7o)

1

= HI2E2 v ] A-AIE 2 = A, T A} ool
7HEeHE AL Qi @ 2olE SR o] el w2, 20221 AIAIA
o= F4 19]5000% 719 SVOD] friz 7Fio] shAI= 2} Ao A €]
O Echum rae®] | 30%0] 0] & Z 02 Helt},

16 2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

ol UE Aol SRR SHAT A ezE Six] AeHTt

|E=
Al

—

Qtol Mot Ao KAl

o A7HT 7FsAol Gtk £ A4 ek o] B

©°

7o) 744 7eket 4%EHE Fhels)e AFoltk SVOD A%
o] 5ot Aol A, Bl gl That 21|2H0] WAL} ThE 4 Gl A
_/'\_

Al 2 A1 Gl M Adgoted APE A}l ]
u}

A7k FEE A dofet

At olg2 SVOD Al 9] dAelA e 2 A7 2 & Ao A1

749JA} o @A SVODE| 4-§8o

57] g vl At 200

_[C1)_
S} ! SVOD A A 7| 9] 4 Z71sh=d) n A4 482t

F74g 4 9 ol2 9 7}

| 7V B3 AP e e

7t EAE BN P FEAAA dera o, A4 A elAE

ZFQ SVOD 4AE0] Auict YA S=
AL E A AAEo] ul= AjFe| A

mHim ATE AR AES BN

Qyspel

i % tentpole == ﬂi7]— T‘E}/ﬂ-ﬂ]
A, A

HIAFS2 ZpAle] 9

17



W 7l A

F

o 2t 4R 75 A

AN

Y

o]

Al

=
=

=

fl ol2Eo] H oA AN 25%E EA=

5]

123 o)z <

5]

o
=

A]

s

g

7~23% Ao 2 VGePGtH( Y 1).4 20228 0= 53 Al
=

Ao 2By AHAS YRE PR

7H G, B9 £ 9A

3|

ol

gluld 2 Yz AH|

i

F7t=

El

78 A H|

Aee

g

Z

il

2 F5o] Al

!

T/

1

9

571 4

<)

g

SVOD @iAlSe] AdZnc) o we o

foteh =4 o 229 vl

9]

A}
™

Ezlo=

=

=

AR

[

2 o8
A AR

=
T

NEESE

o]
3

=
=

A A

ol of
==

o %)

o]
=

.

A _Tl_z O]

AR

shef 4

ol&
[

=

=2

%7

71 A 20214 v]= 9] oF 80%7t = SVOD

SE2 oF 35%2 et 2

<A

<+

simt}

4

11 9

Hs

Far =t

WS

B

A
ol

ﬂ_ﬂ
olJ
il

7 S o]

I

H|T] @ avop 5 AJH|

=3} 1= AVOD +

=
S

Fa Qlch
F1 SVOD 7FiAr 4= Htk

S

°

a]

S
=

SR
= 8
=

=2 B Qe

EL

1

Ftol %)

0]

=1
==

o
i
o
h

SF

St

71

55

O,

of oh

o
o]
=
=

tar Qlek ey v

j

&L

= SVOD 4|

o

gelg =4
2 vz}
2gAE 7

=

o} ol & S0 Q% SFAErHostar

B8

ed
il

19

o] fr= 7FdAol ALk F= ofo]

o] 94 AFg7} 39 1 % 4640
Aolonie] A9 FE=7 59 1

iz AJH Al

2 2022

H

Al
[y

A
[y

E
=

2Z0IEJHHIZ0H= #EI1=, D00,

o] u]she A1g Aol

18



3
g
T
%
2
=
tlo
kel
o
=
u)
ofx
>
)
[>
rE
i
H-|
2
oK
ol
el
k1
39
rr
jabi)
o,

i
tlo
i >
39
M
o
ity
R
=)
o
=
)
K9
1o
1A
i_lﬁ
i
rlo
k1
o
(¢}
_>E4
3
>
i
ox,
ol
>,

N
o

>,

o,

B

g o
Bl
N,

e

I,

i}

(0]

o] A% Aol 7Ixte] & Ao

2l
ko
uly
S~
=
[>

o}

4
19
e
2
>,
ol
i\
i)
rlr
R
é
-
19
o
w
<
O
)
ox,
o
1o
e

H—T
N
i}
pous
o
i
o
2
=)
AC
H,
|o
f
)
ful
to

>
|m
i)
=
2
Al
9l
ol
R
A
&
o)

I
>
of
18
o
fol
ox
<
=)
i
i
N,
e
i
o,
o,
o%
o
4o
i
_>|4_|‘
R
ol
)
it
pors
_O‘
Ko

20 2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

a2
20214 SHE 7|2 93 A|Zo| O|HEL 7~23%E 7| =3HC}
MY E QBITIO| SVOD 7IUE1} O|2HE (wEg, 20214)

i

Il svoD 71 W ogs

]
53

20% 40% 60% 80%
76%

of
Hi

15%

0
=290] 0t 75%

9
E47| o0 75%

74%
=
A0k 18%

ofHe e 7a%

[

FEEIS o0 73%

|

0y
QAEz|0} 160, 66%

66%

=3t
=2 ——

|

11%

oler2lof 63%

|

14%

0
AQel m 62%

61%

H

=ol
o= 11%

53%

|

o o

A L2 LRI 715 MH|A S o7 7HUSH A2 SRULIR i 127032t 25t = THE 71 L4 /I0]
H|C|Q AER|Y MHIAE R& LSS 7|29| MH|AES Si2[3 2{0] JUBLIF

2 IES2| 71E: SEHA AE 18~754 [RAEZ|0KT000), H7104(2000), HIOFZ(1000), =&(2000), OF
212(1000), O|=r2|0K2000), =2%0](1000), AHI(1000)] / 16~75M| [F=(4160)] / 18~70AM| [HZtE
(2000)] / 18~55A] [E47] (1000)] / 18~65A| [Z2Z+E(2000)]

E£X: Z20|E Q2| A4 EFE, 2021'H 6~88

X

iz AJE AIER ME

0;



ohje} 7

!
&
o
X
<
__OE

!

)

T

AN =

T A

__O.._
HH
B
Ile]
)
&
oju

o

_(H

M
R

5o 17

Z

o}, ohgk SVOD ¢

=z = SF A~
2= M S !

E

2

M.
ol
el

o

el
wjr
=T

SESaR

4

of <]

TK
Nr

m

oA A

g

st o

)

[e]

sf

ot
o]‘

his

o

=

=

sfof

=

A= Az 2

ol 117 Aol 74

Ae
a7 714
AR

o]

5

Il
[}

A
]

_‘l

s A= o Al

5]

sf

0|3

=

= Zo|tt. SVOD7}
ZF

ZcvE |

JA4E A3 1A Aol 7}

O]

AIAl ~E 2|7 A

71 4

e

i

I5e 27 b2 252 419

& 2FAE AAIStEE SVOD =

oy

oju

i A 8

V3
T

ki

I~
=

3

q

ASL ol

] #jfl} SVOD ¢

=]

A =5

=

-

ot

Eapns

]
=1

stof 78 sk, ma]

o

Hos

=

=

gJule 52}

1L

R

—

<

—

o]

<
o
e
%
=

fife)
Z_|

ol

o
__o_q._

o/

on

HJ

FAAHE ob 2t SVOD O] o A2l A

o}l

A

SolAl Z2]u|

2 753

1ol A

TV QAo U AL
ERESE

A=)
=

HEUAS Bestet B4 Adaht Aol

ot
min

Hhy

]
Bl

—_—

ol AEE|9

7] W=

AAR

[e)
Sl

o

T

]

[}
45 Fo

—

=1
=

A2 +5

i SVOD ¢

9|

=
o

H7ch. o5

9|

E

SHA]

°

stel

o

she o

%2 Aot} kAl SVOD 4AIES] &

Iz 745

o
A

uF

HA AZE 2~

Itk oloh Ak

o

2~
e

oW

23

iz AJH Al

2 2022

H

Al
[y

A
[y

E
=

2Z0IEJHHIZ0H= #EI1=, D00,

22



02

=]
R

sk A

=l e A obyzt, anAtet Al

ol

1

.I

%0
Kd

b

Z1119]

Paul Lee, Chris Arkenberg, Kevin Westcott

o)

a2 mde] G4l urle Al

ok

r
X+

A 2& AA=AE 20223

;O._
I=e

Ao

ke1g
=

15}k 810 &8 FRE 7=

g

AlAFo] 2021 thH] 10% A%

Bo

750

o]

SAE

2, 508 9

=2
=

=923

11 v =

77y

o} mrtel Aol o] 49

25

Ak 2022

H

A
[y

=
=

2Z0IEJHHIZ0H= #EI1=, D00,

24



1=

.

2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

Wk Qo
o] 7}ty 52 uf-¢ F a5t Hdolat & & itk @ 20|E= 2022
| Z& A HElZgolo] Y AlY 5 ot 29 o] E& A

O g ASskal Ut A 20201 0f] 669 E2E 7 EWH == W&
4

12
flo
N
O
N
[@)]
ro
2,
e %
o
2
Q.
)
i
ot
filo
P
lo
Hl
HL
ro
v
rl
M

E2tel, 7ot AR,

C’HE—‘Q_—add*on % /KHE% ‘729" B

N
v

—

@)

rr

)

o

=)

2

L

)

oS

(i3

i)

o

= L
[~

glo]Esto] 7121 Eelo]E ot RtE= AHAE AlQle=r st
i}, o2 S| EAFRocks®] ‘THE BIZE Q E 5 Grand Theft Auto 5,
GTasE 20139 9 1918 AlG o= AFR o o] % Al AFY] K gt
grory] He|Zdo]o] AUl AR fimate 2010~20199 1= AlFfe]l A

HAEAY Ao 5=

A1z ATE AIE AES BN 27



#= ek & A A%
ArEol Fa AlYS A & APFHE Bl olS H= Aolth o
BAQ1 A=, A Y ZEpic Games?] "EE O] EFormite”} ©] 2{3F B4
o= 49 Fele #oe AR ool AH f= wuiE I
‘2T D Rocket League = A|FE L ol2let REl2 [et=|Qicts 1 4
7 Q17190 HEEe]o] Brol &2 Fuigt A%Twin(9), o] AErY

ZNE &l otHtEre] Abe]stet 7l
=09 &4 nitjo] JHz HESEA Qi

& A Ao RS Z4ks) npz|at g ole Mzt Zrtsla 9=

o

2 Ee)|Ocrossplay2t &2l o] 2]gh 4148 EFET} 2022 ) ©FF 71
st Ao R oA Q7] HEEYolo] & Zalixfo]|= F shel
‘2 eH -rrE' Call of Dut»"g %%‘EH]'?—_-_] %@'94 3_7] oﬂi "é— _/l\‘ (/)J\q' =

=
QB FEO HHtY M £ o8 AMGAES & AFd glo] o]F F
ok A& AYE SHHA =& & & A =AUk e FHX o EH
B SE: BHFY Call of Duty: Mobile] S AFEA=

=
Z 9 A A-gAF= oF 30001 Fol| o] 2}°

yﬁ

2022\ E&-2HHd S EJET Z2E Al S AL A= of

2] gHAshz] ofth, A7to] AU A A=A Zdo] 2 Qs EA 249

28 2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

2022 3-& grol & A o A& @) T vt #2% d
o] th: A=l Ik 2020~2021d¢] 37 Edlo] HHotHA] X
A At 2& To] oA 9f el E A1, 2022~2023

fr

T
)
i
i)

il
rlo
N
)
N
N
Y
1)
ol
o,

Sh= thE miH o] 7He|
HHE Wol7h F a1, o] Eo] vol7h Eof7h A I o7t S L Ak
o= AH ko] gt @20l E Aol 2 14~244] APF F it
F7FTV, 2E&H vt @1t AY-S 7P Fotshs FH

HE 910 23T o 23t A7t vol7t ERA AYS 2159 4
14 Fad Feo ey 2 7HsAel ook A Telu gt

X A Aol HH oot AEEIUETL =L Qlet. o A

10
=,
a
£
rO

2,
X

mHim ATE AR AES BN 29



Z& A AT 5
A AL g 3]s = St

WdElo g Qe A &7 7 B FE5E
At RREL AHET AYS oA o B2 AZS BYT, o]
Shol Abe] 25 FE|R A5dE 7He/de] =k COVID-199] 71A]
7t ZolH A vF &5o] 5o] AH|Ato] o7} AThE T AT A
HolA =R, AY AL 7
A 15 2] eFekehe Wed] o

%Aﬂ ;ﬁ'l?—Ei ‘_‘EE‘%O]E,Formite, ‘% Q@B —Tr:rE] %%’Call of Duty: Warzone,

I
e
o
o
2
il
Tlo
of
o
ki
N
Hir
=
~
o
2
w
o
4
=
e

tu
jr
32
o
E 1
iin}
=

oﬂ ]lﬂ]A E]X_]E Apex Legends e 017] ﬂ%}—‘é—% /\}'9,11_, 7—']01 2 7]‘5]'0
= 7] wizell WeH] o] o] ARgAF FAETH H& AR o= Al
Qe WL 1753} BEE] el

o] 7bs st Mgl Wastel o toprt 2et9E AL sl S
olof7} glefshis Hlolelo] gAEe] Was) 71 Hloly A §o
o] 47531, 57} Elole Zeo] Wag 4 oItk AY HHelehe ¥
A A% 8K SAHE7A AL 7Ps s 4K e A g 2

o

30 2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

A BESIE WA Fe9-S AY] 4K AvI2ot S 9 B Aol
Th1 A ARAFER] D% oS

Aol A SAloll Ald D 4= At)

o
R
d
3,
0y
>
i
Tlo
HO
o
Hl
i
ul
o
H
o
=
>,

>,
Ool
e
2
ofd
1,
rr
=

AFHLEA q8e Aot U = = Aot ole2 E&°]
718 Ao F4e BET & e HS gEel, & 7 Wl
M YR NI 7Isf] o A o= R, Ael A,
Tl S& AFste dd= H dekels e 2AY & vk Bl
of & AAES BE PCo| 7121 B A5 &e Ados] 2 34
Qe 2E ST Y 7IRHEE Bzlez n2n|df stedo] &

H1Z AT AT AS BN 31



03

Mot} 122 7}

TV 3il

X

<+
T

3
Lo e

alk
©

HE=aIM

I

2

.I

BELENMN EZ LN E

A

5

TPt @27 oA e} A ohe) 4

o4

HJ

—

Paul Lee, Robert Aitken, Andrew Evans, Kevin Westcott

o/

oju

4
™.

1

A
pud

o o

=:]
=

TV F19] §&7t WA &}
H A ) Sl 2 v Yo

=]
=

=
=

44

L

125k o)A of

<]

01 Et—iﬂ }"] E-addressable TV %
E—% ‘?;4 %reach(:’_g'_]—_'_7}' r

olct,

)

3

Z

71E)E A

Ze4] AZE BT Al 2T (]

33

120229 A A|AA & m]s} of 759 &

TV FaL mj&o

A=

=

£ ol=dA

2 2022

H

A
[y

A
[y

=
=

2Z0IEJHHIZ0H= #EI1=, D00,

32



g2l F=9 Bl 2vop E-§°] FR7E A=A

20219 AAl 2009971 =] < 2]

Apel A
A3 Y] 20%

=

=

==
=

AT o

Tl 29 29.79Mbit2

4r

ot

R

<
ohe BE 792 VOD AH]

—
o

TV 33217} AA|

EEAE

o] wtk2 @ of

St o ds] Af &
iy

2fo] v

SH

Eas
O RA

&

)5

A

=
=

Zre

TV 333 A A 548

St sk Al

s

Aol A L=

£

7Fedt o W Al

mj

2 Hlol 8 &= 20121 ©]

al

8

il

HARE A=A E TV 3FaL Al

S

Apof| 7] AL HA =7}

el

of T4 A%
.

or
Ho

T EAF TVE opg} L ERo|u} glEel

M5 TV 3

o=

Haic

g 34,

A9 30242 olopr]E 7Y

sfHe] 47], =

1

—

5]

Wt 5

=
o

—1:-_
.

[e]
t} 2022¢ o &=

o
i

3

sk B 8

5

A

T

1
4

5]

71

RS

it

S

TV 1 Fiio] of
W oty Ad 109

TV 3gaLof o

=]

=

=]
=

A

A A

=

1l o]

S

Alell 5t 22olE “Hdr]s, nto] 3

oA olm] of

3 vt glrhf 1090 At &

=
T

1
Eiy

i

]

o

2012

A=

AAFAL, ol

ZlA

|
=)
=

o]
7|

3]

[e)

"
=2

35

iz AJH Al

2 2022

H

Al
[y

A
[y

E
=

2Z0IEJHHIZ0H= #EI1=, D00,

34



2ol A md 2~3%4 24 02 7 AFc)S

2
E5] Mg e AYY A9 7P e A4 FaAE Bl =

=2
>
rO
o
)
o
fru
Jo
R
)
2
>
>,
>,
o
>,
N
N,
el
ol
B>
3
o
=
H1
A
-
ot
ol
K

1 o] 2jt FAI7F FI19F A &E 4= gk o] mioll o] =4
—g‘ vV %5.7.7]' j,—:-J__g_é]'I:]' 'Tg'_l__]. 7]‘?1' VODadvertising*funded \f’OD(‘ETU]—Q]' O]’

Aot A= AVODEF &l 911 GHoAs B4 VODE 23,

4 welol, A% Ei HA] BH2ot eetelo g BEEE HTe
Q) 5o] ARAE P10 22 wglo] LA 4 917] tfolc ofe]
g Wtol A of = A 2] Esaresaiin (o AH 71%5)E
AgaThe W eelS e thao) BAES Fo) A4S

Fotol AT YAE B B AFE HolE 5 9

agHon

o

36 2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

ohe 9 Aol TV 37 AL S USHA 238717

o]
AR o S AE TV HL A% E5 27 asteln

A9 AR A7 L ash, olelst WA} ok S48 WshA) 29
7] dholct. ol SlaiAE olEHAE TV B3 AL Z45H A

Eo} ool 3, Wol, A2 P4 FYT Bas} ok,

HEHTVAZE ST XIHS HY RIS 2ATHOH MU 221 21H SR
& Y E0l1 B E O=2IME 211 E ZAU0HOF Sk

TV st o] $2 == 5 9 DVRdigital video recorder(C] A8 G4} HF4
ALs] ST AL 5 = HolHE o

1215t glolefoll of<ai#] Aot uhabA] Far

25 ThE 71719k Au] o] oA e A= 4 Qle dudt 2

=27F AEH 7129 dlolEel 2o 4 glojoptt o= AL 7

Hd FaFso] 2gto]l dE Aol

)

o

|
fn)
ofl
o Mo
k1
N
illy
rlo

(o]

2022900 &= ti 2] Ao RE MH| A sfHo g FEJF TV
=2

mHim ATE AR AES BN 37



< of= L o 18] A 0] Elaggregators &

gole, TV H TV A

%

eV EEEDRE

7Fs/dol At

w7,

oIt

&5t 2

fl A

S

31 F0| H0iE 2THOH T TV Zal MI=HHIJ1 201 OF St

il
W

le]
R
A

wjr

,_._mo

et

o
o

—_—

a

Hl

Zﬁ

ol

QO TV HIE A

p
<+
il
1
,_HH
__Qn_

o

E] inventoryj‘% —%‘7}'@'14'

S}
=

off AH&-

AF
A}

Al Al

!
o

Tmr
T
R

=

TV 35 ol

C<= D=0 JH 210101 216H OIERIME

SL0H ZX}

E2lS S2oH0F ok

HHE TV 3

=

2022954 ©f

Ml
il

ol

+ TV st=4glof fA=

uf| 5}

ot

Hgelet.

5

=9

Falo A E
TV % ohe} nje]of

o el e TV ol ot

o=

& Zi0]o], 8 24 wjr]o]

o]

2

=
=

A=

At AL Bolf7] 9]

media planner(uﬂ iﬂ 7]

TV il Aol

EeEAE

N TV FaL e A o] 21 73 o]

A%

g WEU7

39

2022

e

H

A
[y

E
=

2Z0IEJHHIZ0H= #EI1=, D00,

38



Paul Lee, Klaus Boehm, Kevin Westcott

]_
]_

(]

o

b

o] 1]
bl
Z3]

=
=

TVZF 294

1
—

o 7}Aloleh, TV Hati th-e] 4v7)
a4 goptelA)

i
=

AY 1

i

[e]
AR

A 23

oy = " N IS5 O
< T ()
M..* _~5|_|:AH,O|2,EDHEO~E
N S® WP 0T W
- . of A To = g N
g Lot 5 F
ﬂo‘n—_bl mEZZﬂN.._nnM\_OT_]
-~ % W w5 N __oﬂm...m.q
> G NG
~ ~ X % N B & B
= o b o= 2 & oS
T H QHLWM%RMM%
o W XX e T L
J ] mwooR T )
. U o oy PR
S GRS S [ R
T gEEEECBr
W ﬂuma%ilmlﬂ:%ﬁ
T o oo — T E AL ow
,
%ouw o_EﬂEmOmmWﬂoal
=o Hu op g0 o o Y mf o
a = = P o> Mo 44w
S Vmw@ﬂﬂﬂﬂ
< T SR T ET ™ T OE
w W o WY N o N
M T oM w S o
K| B0 I s e R ST S
Wb ol
W o BOWOE T oy o
a0 ¥ Do B b = oge
E T ooy w0 B
O I kM BN RN G BR N W O
T L N T o T s
Ay E oy oo Bxoap g W
R W T oK W moe e oW oy B
Ak Deesuodldayw
X N 00 i X ok gy T do
L ay ERCLGY E_lﬂ ﬂﬂ_.lﬂa
OMﬂ_/Imﬂ J .,,WJ,AI,HQWOH_.V_ 01_ 80 ﬂﬂmﬂ__
PE L Y o s 5 oo w ol oE ooy
CTE R E R oo~ o g 9
S B T N M S LI GO g
) MVI_ 1: ] E._ ﬂa 14 ol ﬂﬂ_ Jh;uo &K ,WAH .._L'M o __Trun
ﬂumﬂgﬂggaﬂgz_;_owﬁ&@}o
e T O A N AR
N i = oH T ~ M ol Bl S N
= o = & g w o B o X o
< T = = W= w2 T T
w B BT MNT Y g By LD
OB oNr ®EORe N o | N I moe T r
AT A IR B U T
— = R Q|0
ﬂo_du@r_ﬂmo#mrnqﬂﬁzyﬂ%
I i T S oy T
Mo o o K] X7 _E,.r,.Dl,._.
O KO © m_.o_‘,._.__o En_O]__OL _Z_uﬂcl
- L < TR I TR e
T]O?]._NUIL#L,UIHLEEAT.WE._HL],DIQ‘W
R R T 1 m o W S —
T I R Iy S S
.ﬂli%mﬂ}ﬂiﬂ,olﬂu.qﬂu%iﬁi
Hbl e ﬂ.AI = ,W o al ] M:mu,._ o M iy iy ™o | 0|
B 5 o U voﬂatﬂ/lgﬁo o (R g M_ﬁlqum_WﬂA
G TR NI O~ - I

41

iz AJH Al

2 2022

H

A
[y

A
[y

E
=

2Z0IEJHHIZ0H= #EI1=, D00,

40



FE71 2es] st dolA deha e Al 39 2 W
FHER =2 TV QA TV, AlelE, IPTV), F2F HlH 2vop

AACHAD, FEAL, G2 71RH), 248 vyl AY 2& §° vI=?

o ) T

59 AT F22 A 54 o A9 BE et o) 427t 2

a1

YSA 2UHI2T G5 HA| SBY AlY AlZHo|A] 2FR|5H= HIS0] 50% Of2fi 2 &
oj& Myo|ct

=AY AIZHOIA EA 2HIZT} 2R SHE HIS(EYS, =5t $E29), 2017-2023E

- A TV(4YS, =2t BVOD) -~ SVOD/AVOD o RFEE(TVAIZ2 HL)
Y 2& - 7[Et SFL(HF 71712 M)

0
80% 73%

70%

60%

50%

40%

31%
0 27%
30% 3%
19%
20%
7% 9% 12% . .
10% o—/"":r:: e
0% -
2017 2018 2019 2020 2021E 2022E 2023E
Z2: QEZ(0fcom)Q| HIO|E{E 7|BtO 2 3t 2021 2 20|E Z2Y 24, 2021 10" 7Y 7|& Media

Nations 1A 2018~2021

42 2Z0IEJHHIZ0H= #EI1=, D00, 2022

o
>
=
12

gk ztoli= HA o AlstEls Zlo= Beloh Ad 20209 7% =
A HrEA ZEl 27 AA) X349 61%S AAHAT, 16~344] A7)
o] 7% vFo] A 29 HFe(32%)° HEHI! 16~244] A=}
+ olHth HOITH26%). 16~34A4] A1H2Ee] 29 2017d7kA] g ol
& AL 2R = H]F0] 49%E AP o 3| Afe] 17%ERJNE 2
2t v 54 AP ATl A 7Hd Y F7F HlY 2svopZt 244
St B F2 Zhe 717t 1% A 29%8 Z7FH)ehS

SVOD# of et (TVE A1 aHA] ¢hs) 44 mlt]ofet Z&0] 16~34
Al A2 el A 2ok v E 4 Folwtth o] Ah ol A]
SVODE 29%, 4274 nlt]ol= 23%, AW 242 10%2] Hl5< 7z}

ok

mHim ATE AR AES BN 43



A, A AP B BFA 19%, 12%, 4250 52 o5 2 aa2
2027'A7tA| AYCHE
et? 20274 AYYCHE EFY

AFH AS o= v= Aol A = BsHA vebdth AlY 2452 4

SIY MY SH0| O3 HojA MYolct
f 2HIHIS =9 MY, 3=

- ~ ~ Ab
9 ofglolsl Hd 2% @4l 59 A5tk 20204 387 71 A9 v el o  n
AukE TV 5¢| 5¢ 19 19
Z&o] 18A] ol AT A1 A4 3.7%E AA AT 2~11A4]
TV Sa5futs 49| 3¢ 39 2%
= 9%, 12~17A] A2 18%= v|5o] X =9ktt?
SVOD/AVOD 29| 29| 29| 39|
20279742 FAIE FANEY, FF 5AT TG 4H HHe A
_ A4 ojcjof 1] 1] 49| 49|
HH AZs o AskE Ao Helth 0 Jto] F9 Fe d¥F(34
AY 2 39| 49| 59| 59|
Al mlEh el A= 448 wlgol7h U] A Fols FEA 2R =7t
FHE o|FA 2 Aol A AgFel] AA SVOD % il 7]Hhy A Esol=uE
VODavopZ} 5 HALL A A Aejz]7F =2 7102 Helth(1d 2). 34
Al Bt AR ZO] A% wlroll A WEAL ZRI=7F ARt = @42 F
3 gael| ZH2 FFE vk H2 AHAEANA FIE &5 At 5AZE F9 A4 A VODILE G A1% Azt A VOD
7} A2} o]# 9] %] 7] wjZo|c}. 7} AR = H]5-2 20179 7%l A 20224 27%, 2023 H 0= 31%=2
TV WA dolid IAE = o IR Eskal 7g nlto] AL F7rd Ao g oFHTh g o R B o o] 3t A= thE
EAES0] drhFo] fegh A= E Aot 1L oA HA-2 g A & SVODe] 7|15l o, 2022 o] o= A2 AU ATF FA =2
dofjd Aolrh. e5Y TV HEAHE-2 tiAl= SVOD/AVOD, 44 n 71E AE|27t 588 domA AVODO| HlFo] 71 Ao o4t
tlo], A 2& n5eot BAsfof sk Aotk 309 H 7H-8 & goh? 237 A WAIE 3 HH VODZF 2F 5247 = AR
A AFA HEH TV T8 A= HH L 7HE =317 ver TIREE VOD A Yl A o] HstE]o] ATA o g o]ghgo] e A
Atk 304 mlRtolet ofdf] FolE Ak gl 7]&d Aolth) oj=gh olth.? gt o] A9 o o] & & Yof] A7pQAtR Eofert &
EdfC = RS AR Bdg 2d A AA o2 vt Ao A fAL A2tz VOD 7FI#ke] oF 15%7F 20223 17] o]4F2] 71¢] MH|AZ 5
SH| Hrepdt, 2|8 02 o AHe

44 2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022 Mz AT AIE S BY 45



G 28RS0 A ATl A 24 vy o7 AR Sk HlE2 2017

o
>,
o
>,
e
rlo
~
N
w
12
>,
()
lo
fu
~
2
N
w
=
1o
O
[@)]
12
>,
=
—
(@)
2
W
~
=
lo
N
o
—_

46 2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

-
e

oAxpA 0 2 A|uE X915 4| 5Hd TV ] Beol
Zo] A3 Zol53 Qlrka 1A AHE e we AL okt A%
AZre] ZaolE BT TV B3 &S o %

2010~20199 717+ Q4] @ A7) TV AH A7 21% HAH

)
o
i
r>~
2ol
ol
3o
L

A|gHe g3 w2 589 T EoA 509 TER 14% A= Tl
k1=

Zo BAC FuF YIAE iR AFASS §d 2o 1w

210099 AgkE 245 dojubA] ¢r=tt. 20104900l G=tollAl 17074
3 78 TV 230 10009 o]4Fe] A|PAE Trof mfo

2020l 1 2= 30702 Dot AT 22 o Pt o W
AFITVOARE 204 56971 L2 1580] 242t 500~1000%Hg o] A2}

5 9305 AFREY I od viA| = o] Ak 7RO ARl 2

SHHORE PuFSo] TV el 7pa7t Wolzicky Pekshel TV

WAL FI A wih HAS A AR o9 & 9

H1Z AT AT AS BN 47



o TS A2

—

=

J 2

8

M=, TVZE 7188 974

5]

ol W] 4] 9

25 TV #
QE H| I E ©] 2] Ge)7} ohiet B A

o T W T
™o W
op o MM ol
W RO R
B o= % RO
o o M oor
il M] ™ g
< or W ol
i ,.,‘_mo iy B
o
S 3
0 q o, E
T BT
A LT
z_o ng & ey
gp @ B
~ o o|J up [y
7o om NoB
Moy T e
o W)
o- Bl 1_,_A| . T
o= g
oo XK
Ty P
T o % X
I o I
oo N Y
A
G+ 5 o ADU i~
N ol R S
T om ®oW KT WY RN
* 5 = G T S I
5O W oR o BoR oo Ao
oy ™ <O o W o2
T OM —_ :c ‘ol v _.1
o TR K < Moo F %ﬂ moQ W <K
mo B ol T W Lm.ﬂ o ﬂ W o =z an
oS T e o B o ¢ & o %y
S I = Oqﬂmo;._.%umﬁﬂe__.,__eﬂmu
S x ﬂqodo‘OI,Dl@:LﬂLf_iﬁmL
_ﬂ_o#aw o= - B ox & B Aa
L RK RO ,I_M < T ow Y = % O mJ £
o < o > o i I . .
4 o £t g m T X
mo Wl <+ TG r
" i ﬂM%ME@Hio@AT
o oﬂ_hﬂﬂu o ____ﬂ%ﬂ@ﬂ o 1R W
GO 3 g o o _
o g M_EEWH%@EEM.M]%W
X o 7 U o T o < D
]ﬁoﬂge ,mo:_lllﬂuﬂn_ﬁz o
2 roll = o 2 oy 4o LR
TE PREEE I e N
< B ECE
SN s ]| ﬁwﬂn_/ﬂb_oﬂﬁa J %nMIﬂ
SIS ,Ak WL J|J i o mo a op M woup
oK T W = LT oo RO omowow
o H T R T -
& o I M QHAH_L_E@ETE_EM%
T ow B R a_#o_u_m_w@nauaﬂuau%ﬂ
o A g 9T N N o o X& OB W o O
of X o X oo WO A RE R T

49

iz AJH Al

2 2022

H

Al
[y

A
[y

E
=

2Z0IEJHHIZ0H= #EI1=, D00,

48



S0~ Q >N

02
SO MIES XIHHSHCE

01 Hre=%| CHzh: S5 20221A7714] 0]0fZICt

173

rE

E7197: S| IR AR /L

03

oot
rol

FEX: IHE RISC-V, 812 7| H=S0]| CHOR7 | A R17F?

do




01
BN CHE:
3= 2022 ENEK] O 1T

Duncan Stewart, Dan Hamling, Ariane Bucaille, Gillian Crossan

A AAA R e AlFel FA=E A7 BotA] AL o5 A
it +87F AXIL A, FE2 ool 22 Aoz A4
53] =] =4t H=Als FFol W EolEsit. dRolE &
Aol e o 7o eA7F 202239 Wi 35 F5= 2
AR FFY £ 71%head time®l 2023@71A] o] o] 2 HA] HEEA
&2 2470 E0] A& ol Foflof =1 E ZAom Hl o]&
2008~2009'd HrI=A] S5 GA9F Bl S92 7| hel !

°f

=

g
ofd
ooy
it

(o]
N K

]

=

I‘B.,

d

52 2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

ch.

% FRo wEdle) 14 22 gh7] AlZre] 20~52%]
A

O
2
)
r
A
rr
ofx
i
>
ful
N
i
o
pel)
kl
o
rr
>
_]E
12
rr g

2ol AAo] =734 EE o] wiE &4 R olofHnt. 20229 FA
10~205 7}7t0| 2 Ea1 WA AF¢le 202349
o

zole ou ddS AL A

EMIe] A2 B=olt...+2++82

B HEo] 4] ShEE Uele o AhA FHE el = tAY de
oz Fare] MYl o2 TpastEls 4o F5 oItk AulzHg 7]
o7 405 Tolgelt fF Ylo] ohin] o] Fa YUl
olUth WE 419 ] 717 AlEe] WAt DA EatH T, RE A EY
n5 o] [ e} o2 B 55 ASHE T Qlrk. 1 o ke 2o,

SNt

ol F=gct Wge o2 i) 20219 % PC Thufjgfo] Ad o
H] 50% o4 71 1? 2 AFE S Yoy Alg §eA|

T 30% S7HAE? olH T A= 20219 SHERo] tha

Hi2z HHERITE MIAS KIHHSHT} 53



54

AR AT 9] HHE A A2 w2 Z718k3 9L, 7t vl
ol A% 5748 A0 et 2010 BEA A5 ] A
2 300 22 FEG T2 A5 EA O
Sobs @Al o] 5417k 202240l 500 HetE ol A7 22
2ol ol g0z AAD A0 HATH A5 1

AxAo] AONHE WA Aol F7H Aoz Balth, 245
AL 9427t Sk 2AS Age) g AGTE 4
o 2] 0|2 Zo& o ElE Yold 7719 AntE TH] 5

g AYEE 9271718 &4 Slsk

2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

HHE A Ro] W A4 Ado] 1 Wo] dEatele] S BE
& AEA} AQlole. Tt WA B5 Abeo] t@ S 25

3 Qe T el 2 e w13 ofel £te] 2009 e o2

=
T4 F 3 AATLN B A 2] gF W4 4 4
Z

rr
9,
2
—
w
L
2
10
re
=)
EN
B
I
E
2
Y
S
N
—
[\
()
o
N
u
>
=
=,
=
-9,
~
2

= Qo] Thesh] Sl 24T WA o) B 8
L w A ZEgAte] 8197} Gt
U olgtel) Z18he a1 glek nl M g, FR0e @)
2 Fo A% ] E A AA0) SEA] A 5 Sohel Ade) &

of. @AShe B |4 ofe 27} ohe g A Aol of

1%
o
i)
k=l
39,
=
N
(e}
N
o
L
N
N
=

T2z BHEHITE HIAMS KIHHOHCH 55



o]

=

[e)

ot =

T

H] wirebonder

7]

=

EE] _/}_131 ﬂphotolithograph}/ ;8”3] 9/} 7}
=

i

1

sfo] e

g

o] ZHUES}

1

[e)

o]

9
A~ [e]
ﬂTﬁEXS

o}, m)=; o] 3lof] A 5209 @ ] HrEA] 7Y A
%%Eiﬂ/{_}% ‘?:]q CHIPS for America ActO] iLHc]'—/r\“’_{ﬂ]gNational Defense Authorization

K
ol
~

B
_ﬂﬂ
Hn

olet.”
FARE B AeE W, H2of

—

1
jLs

b ol fi7t ol o

I

Actoﬂ =

tal

]

_(H

H
=

2]7A| o] Miller application©]

%

249 7] Wako] EAolct”

Alg] ©71<=(Gary Dickerson), o1 Eeto] = mig|ole] = (Applied Materials) 5% A

L

L

3T

=

171

J]

53

k1

o ol4} g o] 22 of
ohd A Qs A58

| =

ot ZE A o] A 29 7] 7F

A

HHeA| 48

o

al

=

-

1

HEotel wh

[}
R

St

ol

L.

1

#| 2}

ok
A7t} greF teo] 2717} 2}l

AR

o

<5

shARt 7]

5]

YA

I

T A

=]
pud

oFd % 9ltt,

™
T

R
<

—

N

oju

s
57

of st 4

=

pu—

)21

o]

=
l

H

T

2021 84 19

,7\1 Lj}»g X
A

]

174 GAHCEO), 2021 387 A

ot e

°

2

1
=

ol 7}

2t
=EE e v

vk A B2 dAYo] 20229 ©7tA] o] of

M2z HHEMIDH MI&HS KIHH STt

o]
o
=

_]

1

=
ar
E
tel 2022

KN
=
&

Al

#jo] 22

o] mololgt A BAL
Al

i
°©
=
=

1_

A
v
]

)

8

Al

ot Wi

o

Q
H

=

i
2Z0IEJHHIZ0H= #EI1=, D00,

It

Al Zbo]

=7 flojH ffok ren|E wefo o

1

—

al

gl

jul

Hil
=]
}

(<]

o

Al

2 53
o] 11 o]

T dAIet
E{m[o]

&
56



At it WA o] SRR o] mi-¢ =t 2| dlofEAlH,

A AZAA, 5D, A FFAA] Ao A v
A rede] o) o TG} 2 Aol ZE WHe Aot A FFH

1 2 Qs 714, uj&, o]eEo] &
[e3]
BA

sk

r
4z

o] BHEH o]2|gh Ato]Z-2 &
ST AEebE Zof mg 4= Qlohd Hoks Zlo] Aot 199614
E] 2021 Ato] 2 thu] §h= A mfj Zo] Faf 7x}e] o] 20% EA ]
291, A diH] wjZo] A1) 20% 437 Ak 53U Helch E9
2001dolli= mi&o] 2 d oiH] of 50% ==Yt

Ty ZRE WEA 2 V|02 B QA4 FAE A&
ot A& R = 5 @40l E Bota A AlA SR wfE-2 2021d 9
25% Z7¥31, 2022 A0+ 60602 =2 10% S718 Ao =2 o4 =]

I ek o]i= 19901 9] 5809 E&ell Al 108 7t Z7het =olct.

58 2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

2021 7% Z2Y FUYEAP4tcprol A BT A o &
2 309 Aol H5) 130% =tk <l
Slo| W& 871 &F
I AgEglo] R A ufEo] 223 GDPoA] AFA]oh=
o7 Fold Aoz Helrh,

M2z HHEMIDH MI&HS KIHH STt

o] ke 1]

o& 2gal 9

59



02
o 101
S M| M X, Ak ZITH

Duncan Stewart, Karthik Ramachandran, Ariane Bucaille, Gillian Crossan

QA FR | WA A20] W2 Apbies WEA AEHE ] £
A 24 BEAL B% W84 D gk,

97 2pR o] WA 4] B4} Do 9UlE ot drole 3
2o 20228 22 AAAHDveAte] whed] 79 B4 F27} v
6 e o At ol 20224 AA VC ol %
Aolgl 300091 Fe] % 2%l AUA SFAR, WHEA] Algt 3 B
w 27790 809 Fe] O B Aol
2000~20061 A7 £ FRE 36 o] 4} Foj i S0l ch(1H 1),
T3 AT EAE B, ol i o] 4T HEL 3 ]g]
o £AE Ao Btk 2 wheA] 7o) tig EAbs 20199

60 2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

H 20204 Ate] A v Z7HAC). F7 Fe] VCIE F7 weA] 719
off Exbg 2ot 20214 127]0]% 382150008 Zafof o] 2w, o]
A 20 % 197429 F2 AA wheA] o] o =Aele
= fmo!

ul

=R
S2E U 2Z2| Y| Mgl £t SIt5ta ULk
S 2 VCO| A7 HEEH| A ER} A4 L 2 EXJOH(TER: 0|5} 109 2HaY), 2000~2022H

W A 72 2 (T2 109 Za) =0 72 A

364

102 104 106105

ZX4: I|2|F(PitchBook)& 7|8FQ & &t 2000~2021H 2:27|7FA|9| HIO|E. 2021'3 RH2|(E)2 2022'F MYZ|
(Py= 2424 202113 Y& H|O[EE 7|8t 2 Sh= Z20|E 2|9 2022'4 20|EQ| MYS HIFOZ it

$1.7
$1.7

$1.1
$1.4
Pl $1.0]
Pl $1.0]
2010 [ EEE1

$1.8

2000
2001
2002
2003
2004
2005
2006
2007

T2z BHEHITE HIAMS KIHHOHCH 61



HSEAE E Y edl=VC Arlo] =2t w7t A55har glek?

A 202092 71F4FES AT Doved; AP HEEppo] WA
gets] Dot VO Az WA 57 A-dof FAske Al ofyot. A FA FRE B2 £Ee B CVCRF AP ES] £2) A4
2022~2023d g At (a2 E]) o] 442 7ol AT, ut 247 1481 9l 30E 7ISRAL, FAAS 27 439 2 (™ 19
2= o 3t Aol o] &9 vjgo] 5017 olofl Wast 7t 20209 2mof AARHE T2 weHER] 9FF)E 715 2021
w2 A= AR A9 A AR AA 22 R FEEIL QU HiAl | d A7) o] 5] FApel2 o] A 529 Eof =Es, 11 s Azt 7]
A A g REL AAn AR o7 she Pala 7| o] B oA o] Fo2 20209 S Holde Aoz o4 Fdr’ 53] CVCo FA47}
o fE L JAES & A Y A 22 Sl AR WA o 7 girstA ojojd oz o fdtt. g oz 2 =R 7IdE
2E VCRAY £ v, e s BEs defd B2 fidor Be O] 74 ol= gt flA] Aol & Fdetstal 7] wiEeltt

e WA 7 AE=HEHE o] dg adS Tl Qi
WA JAl= 11 ol 5ol HollF% AA AR 5hHA] et tiAl A 2212
2 o]9} 7| ef 4] 2 20214 Ht7| Uz 3| £2} 248 27t SS3UCH

=
=H= VCo| HHEH| £2k 215 T A1, 2000~2021(SH9l: 1008 i)
QJahiL, Aok W WHEA o] At AALE THEC o] 4AE A

) $30
AE AETE il B A4 & A x| 7 HAEES A
$25
A AL AE3AH Y A 7)1 =gt JFohs AR AT,
$20
HAEES FotA] 53l 45 A ol ESdett.
$15
VC dFof|A B FA4leo] ofye} S=uint drajo] Bukgt Atjd o
$10
2 A2 BEao g F 4018 7t 4= Qlty, VCE th42] AFE
_ $5
o BEZ 02 whEo] Expstd], SAH WA uet o A I I I I I l I I I I
$0
EJQ =% WO AMZA}S Ol A B A =z = O — N M g W VW IN KOO T N MT NN ON 00 o L
EQ T 22 AotAY 71055 A B Akspacet @AY tHE §§§§§§§§§§§§§§§§§§§§§§
A 71 Fof| Qs AT oS AAFA vhHo|th, 2 ~E 7k
_ ) i ] T %2021 22 20211 227((2021F 62 30U7HR|2] 7|7H7HA] ZAE 22(0|ct
olgigh o] Ad 4ot Fofo] 5 ZItSHHA VCE Atolof BEEA| 23): D|22(PitchBook) HOIEH0] L3t Z20|E £
62 20|71 (IS0H= MEDIS, DICIO, SAA 2022 Hez BHEHITE MIAMS KIBHOHCH 63



L ure A AEo] o g Aol A2 s nelth $4 Az yre

=4} 257} % FATAT Ee] 51 917 oIt VC A4 £ RS VO A AN £ 1A g Aleh A o
A% 2004~20164 150718 DETHH 2020~2021 0 A7F < 7 VC A bl H] 7 ool A 2020~2021 ol Fel o
380002 FFALL. ST £ ARG FAT E 2 ol f ) s @reh) A48 Aoz neln

A B FAHL 2004~20161 9009 Za| S WEQOLE, 2020 Az 3, J AA, o71gA o g 8 F7k Al9] F8 f3< 2L
ofli= 14005 2a], 2021d Zdutrlel 26008t &&= Z42F 7131t s QT mAde ol ot Mz TR =AY TG 4
(19 2). 20214 ¢ 3 7|2 o2& AY Bt FxpHo] FA7] B 27138 FAE BolEold Utk NI EE T 73} 7] &, A5t
izt Al o]l o2 2], Rt ] ABE (o] o fiE et £S5 A2 & NZFACIA, dzat A2 5 Al de Al 53k He
Hig oz S4lo] 35| FAetaL HolES S5kl lrt U= GAEE 8 SV At ke ol of & Aol 4

A& 5ol 15 Al W] AZAF Al Bk A2 ZCerebras Sys- [E HWFeH AnEo] o ST 4 gl StEdo] Ee
emsi= 19 @ o3 Ag-& st AlA Adl A& AR AlA T2 Hgks daw gt
o] fdloj AAYL Z2A Mwater—scale processor Q] Al B2k 0] Y2 L2 719 1A, vt A GAE TR e 7195 AubAel
2260009 7] E-iZ]2F, 85T 7]l o] Al A4t 2o, 407] 7o Ece 714711 7F A 49k, 20168 ©]F S&P 500 A 4= 121%, Y2 4]
o] /s 29w vl R 5 FAlstaL glo], Al A4t 5& 3 7H% TE 198% 247} AgsRa depdujof v A 2= 72 418% 55
shettht ol AlAlOlA 7hd 2 i H A g A cruR e 568 B 231, Ak Adl A71E 7197 A o] SPACEA e 22 F5517] A%

1234l g2 Fojek 10008] 7=t 2 2] & Aot SHAA VCofl 371 2] A& 719 E FAFAL .
AR B2 7t A= AR WEA Abkdel divt R £AE A st
A}, v=2] ¢, nl=mHE
A AFG Aol 5209 &2 9] dfjate] dsith A2 A Al
A Br=A)] Aol A AR sh= HlF= 2030714 20%= F v s

é

]' @(HIPS for America ALt-»] ?—_:1,;_9_5_-::'—_ =l

64 2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022 M2z HHEMIDH MI&HS KIHH STt 65



L 232 AAsty, &9 SEE A Honips A EYFTES o]of whet EU
Zta Ao oflit 4ol gt A H A0 R T VC HES 59 Y

22 B A ABtE Qo] F2hd Aot 2 A= WA 7]
gt £2-5 5A 02 5009 2 7152 uphek’ vj=o V& &
Agh 227F i AFo2 285 T2 A JAHgEE e
=4 A0 At 58 Ffjotaat o F =2 $At EF REEA|

N
jins
1o
Ho
oX

i
k1
)
o
2
Jr
1
o ofN

=
8
ru
O

2 AHA goistar ot 2021~20224 29
A A2 | A olet. F=t 3t e gke] 242}
alofl 670, - 55 otz el7ol 371, 423} =l 2+t 27)
Srol AL E T AT o 2 A AlA A4t 522 20209 € 200mm
& dlel= 22001 Fhwsevol| A 20224 @7HA] Q30009 Ao 2 36%
7V Ao A2 7|E vt Ay GAEo] o] g APt 5 <]

Hol|gt VCe] FA45 = AHEYE &= 3

q Fmo) AT SEL AHgH B A0 R,

~
w
O
ﬁ
_rg
>«
lu
)
o,
m

66 2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

U2 2 A7 M dren S A 2.

A[RE, B2 ool 2t

al

of FA=IL et Al & MY (53] 4]

AD, Flol&) Aok 1A% AT, SAIEsc U=, AR QTE Sor H £
oF oA G5 4UTH A1 HFS FEE ARES B 02 A
of shesel QASE F Y BS G AHET Je AR
PASe] o W21 o £ L ALY 4 Q=S GEAY AL B
A< WA Were BT olrt

A9 FAARER VOO WA BB £ 57} A1 WEA] ol A
wjo} S}, VCO] S4F 447 ST 9k o Bhe 2beo] R Al
& F59) G002 WA} o ol BT 4 917 thRelch. ¥hEd
AL AFY dapel 4 BAS AL, S Bl T G4l
o] 731 & A Yok E W2 Gk WAl ek VC At
B 7FR7 9} st VC RAL o Be A8 Weln o £ AS

o] Hlojzt. 71 el A Folo] zerdA] 7|jH 2] ket

‘A9 Ag-2 A2 7gtelm gt A g419] 58-S gl
SR =9 = T o)A S5 Jl9] A off E ] A o] Akiller application©] ©1d,
A gdst-A5s2 Fafl7he FHLAst 230 FA| Hstke] EAoltt.”

Ald] g#<=(Gary Dickerson), o] &2to] = HE]o]2]d = (Applied Materials) 3] A
217 YGAHCEO), 2021 387] Azurw, 20214 89 199!

T2z BHEHITE HIAMS KIHHOHCH 67



03
SIoE =3
JHEF RISC-V, XIHHE D101l CHOLL = 2101012

Duncan Stewart, Eiji Kodama, Ariane Bucaille, Gillian Crossan

Hlg-2 Yol 1 H2AL AN o Eas WA Y ol 97} 5

YA AN vl of ) st
At A AAIE S QEAA g o xsa)l RISC-V(EA=

who] B2 )7k A Al e dE dor|e vlee] o 2 ut
g dod AAEE HojFa k. dRolE S Y] np=

A2 I EAe] M7t A% g
L R s B
FE A0 BAth! 0 E4A 2 o] 0¥ 2FR RISC-VE
& S7HE o g EshE Zloloh 1yolkE RISC-V mf&-2 2021
g w]e} 4] 29 mjgte A 20230l 89 €2, 2024 = 109 &

_I_4
[\
S
[\
[\
i
2
2
i
E
:l:‘
o
ol
<t
N
[\
S
N
W
i

68 2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

21
RISC-V Dj£0] 7|5}24 02 27151 Qct
23| RISC-V A|ZH 20}, 2018~20254(Tt9]: wat cray)

$1200
$1000

$800

$600

$400

$200 I
¢. [ - .

2018 2019 2020 2021 2022 2023 2024 2025

Z2: CI0HOmdia), RISC-V Z2AM|A EIAJ(RISC-V Processors Reports), 20194

RISC-V, S UOH M S

A, dlolel AE, FhE] BAHE FAAAF AT T2 g
m2A Fol A& A 5 142 445 gk 2eln Q)
Dot Parni®] 53] SA7H A g 228 CPU A A9 A
s Srck. olol wkah 43 B/AE 1SAS] RISC-V E5]710] Q= ISA
o} u]awsh B 744 3] Slek. $-4 RISC-Vi Fiol7]

o] Zulgt Sejo] ol 4l M-S AT 4 91, o] g AL 5

2]
nE o

=
A Z14E0IA 2 viE o & 28Rt 4, RISC-VE & At

T2z BHEHITE HIAMS KIHHOHCH 69



Y= A et ole 53] =] Al 220 &= EUAAY A 7h o wEA R ot S A4 7le2 Fdstt ofof weh 20258714
& 2218 FEoke T 71d=solA g gl Ha it x86& SR ot= 9 AlFT ARM AlF tiE°] RISC-VE % Hj
712 oA B RISC-V A= 7]& ISAHE T #7 o] g-o]d] s7hhe #Ee FAE AR Ad
Aol Holutt, ot s gdo] Holu et 2 588 4 3 It RISC-Vell 78 #A& Hole a2 oy ezt? o] Z&2
ot LZfoll A RISC-V A A Adrto] efizol 2He Zolztes 22 of et &2 ofsfieA ol utet Eepxict.
0] AHE I YA, 71452 olv] AEAsar oA AlA, Het ¢
2], Al 4k, SAIHsc YIEYHAE 717 Alo] A2/ 5 Bt 2okl FTE-BAE B5. 22 =] A} AA A= A T Alx
RISC-V Z2A4 FolE &8st qlrt. dloly A%, 1y, o4l AlEol ARMO| ISA B 99| k865 FAHA] oA HAAY &
2ld T ot == RISC-VE &8 AlgdS Ale+= 719Ex 3 o] B2 2E A Het v=e] FAA A o] Hs) AA7F doldnt
o Ao QI o] uhe 2] AFdHF+= RISC-V 71 4A1Q1 Afouto] steet:, = 7|de2 5 dARtE ISA 9] S2elzte 274
HsiriveSt A Folet? ol ZMlE9 TES e & Atte Fw Holl Hotof it shA|ut
RISC-VZ &8sz A =27t 9228 Algsti, 4 odE=s F52
71€3 £W& B9 RISC-V AAlE 7|1& ISA B} o ok 3 F2E 245k bl 2wl 2 5 At T2 o9 Fel
7o) golsf fagol Holutt. o= Etehal A7t RHeA] S4kete] 95 gheht RISC-V &

224 S|hAre] oF 329 10] = 7]elaL, oln] tho] F= 7|
SHA]Tk o}A] RISC-Vi Az o @ Al7]%o]1 mE A|&a 71700 £°] RISC-V H A& A gt vt qiet.
Aot @k RISC-V 71&oll= Antgelu = gt A AHEA-TAE 5. 202058 20228717 39 2t #A 7o

=
Hog Al7]Eol7] ol 5T wet AA 43 A7t A9

A, Vo AE FFE 71 g WheA] AEHEQIY] o 220] T =
ARMOt} x86 5 557 ISA7} Aok AjoFe B welixl 2o} Akgt o]tk o) 200SARH 20169744 117 % FApolel 210

T 9lom], ARM 2 Qleleh 55 520 474 AUE o] 2oj A o gejur} ge 70|tk £ St A4t STiE ojns, 5
or-ch T3t wheelol A RISC-V A& st 342 72 v A 2EHE QL oiTe] G GIck. St D o] efol s Wl g2 A
w4 1SA 719 At 27 T2 ) ook, 4] 58] § SolsiAL &= A He) AntEE 7 QB Bato] olA|u, AtdoR A &

70 2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022 M2z HHEMIDH MI&HS KIHH STt 71



A erGa AAE 23% ool # shike] RISC-V Z2AA 7} gfs)
A} ol AL HrTTLS

LAl AL A=

oAth= 20209 A+
RISC-V7} % Apgsl
71&0] ©713E el wlolg ME o AHgH A=
IAAT Al F< w72 RISC-V7} e we] dole AMe] A%

AR & gloks Fu=
A5 9 oT AF-BAE &S
R 20200 T2AA Fo] 4007 7| TS 71E5 5 2022 19
299} & sold Agolch® ol2jg A

ol mzt RISC-V

& A% 1o 3 9Tt
2} 2.50] RISC-V 48 A% 77

50001 7R, 20259E 7o+

5o ARG HEeA

ezt g7l iz,
7 = ohE [oT A A=

—HAE BFoly /A oA & DI Y
A A= %tk =] RISC-V
A5 2] Q5= L EE A A
AFrol A-¢- 2000t =
ulsh Aol 3

2R0IEJHHIZ0H= HEI1=

< 03 4 gl Folth 2iAjotE RISC-V 7|&-& &8 A4t
Z Fol A%t 20259712 ol HxeFo] oJA] 69F tjof] 12|11
ok Jo & L EE BB RISC-VO GaAH AAEL 5 7
stmoz 2022W A7} TRAA Fo] 39 o] et 12
merE RE-FAL B st dAAE [SAS] SF77F
2 o] glARt RISC-VE @2 H-83 A4S o= yAY
TA AAE A A2t BiES 4o 7FsAdol Atk Agole ot
27t £ s 3 Aol Bk AAE-S AL R =R gitet
ARG, 22 AA ] A o] 2ot WA A XAMEONA &5

o] HlojE Zloltt.

e

-
e

FARAE 71ES] tiE WA 71950l RISC-Vel 9d= =2 2
71 A9] glo] Bk ARM2] ISA gto]A A v]-go] Frtstiate!
HE dA A= 7148l oF Fant de] Fo] HE Zojrh Jdd

AMDS}VIA 9] 719} 2ol 12 Aok B2 v} glof x86 ol A2
F9 Aol

s
= S T
Sugh gl A3 2 Fojo] oA, St Ao] Ho] 42
L}

Stz YA = [SA BholAd & Blg= Eole A2 $a8 do] ofytt.

Hi2z HHERITE MIAS KIHHSHT} 73



grmA] ikl AA, A, 74 A L 2ZES O, Alx F o1 ¥
&0l Eo17tH 27] AAC] L77F BT A o] RE WS A=+
B oA sfiof stz FAA oz A Q5= H]go] ofntojutsitt, X3
& AAE vg o g A AAE shE A5k 202249 71E 5
o & o)t Hlgo] EojZ Ao dFHLEE 1 F Uit P

235t 2ol 8-S 1A A wre] wat 3 4 glk.

A& ARMol2h= 7ot Btizto] HElal 3l AlollA RISC-
V7F ko g ofgA A& FobdA AARE AL Tz do] 2
Aot ot A o] AA A9 507) F7/2] ISA7F 543 =ol%
B751311920201 715 ARM 3 ¢1dlo] oj 5] A48 100% S35k

1At AFA-S Q2] Trotof gttt W AMips, OFFArc, |4 2] FFrensilica

A

St T2 AATE o8] BA Aol A EoFstal QAR ARMTE Q1
o] U 2] AYAEL iR ARl o] 52 AlEo] 4ol vl
At BlAY A2 2HEokA] groba 7t bt g 7l 4Tt bt
ZA7MAR ISA REE THOZ Fote 7|& 4o 58S ALEX
Fohe Z#olth, ARMI} ¢ldle] ¢fo & 10d% dd 72 A& &
A, RISC-VE w2 & AR 3912 28]+ kel vhatet

EE0IETH0IFtH= HBI1E, OITI0o, S 2022




LHE

S0~ Q >N

03
3, Mg

HZoIC

M Yrhe i 22 3
A7 40| DJ2HE M2



01

g =PIE B

QM TS B £ 5

Naima Hoque Essing, Duncan Stewart, Kevin Westcott, Ariane Bucaille

rob

SAIHsc HIEHAR ?F s 4 74 HErwa Aol 74
e

A AAsta itk FWAZE A" AAE £ol=

A1 20224 88001t Ao ZF715kal, 5G FWAE A U ESZ A%
ANA oF T%E A5t B Aoz o FdHcH I 1). 2020~20264

78 220IET}HtISvh= FEI1&, 0ITo, S22 2022

A2 FWA 2 A d¥d B cacr 19%F 71531, o] 9

M 5G FWAE 35 w27 A4 s 22 7]17F CAGRo| 88%°f ©o|&

Aoz oz A

a1

M HA FWA HZ0| 83513 U= 720 567} AHA|5H= HISE S50
H

o7 FWA IZi(Erel: uiot 20)

il

W 4AICH(4G) 2 7B |2 M sG

#olct

%FWA 5G
[ 2% 4% 7% 13% 20% 28%

180

160

140

120

100 : 14
80 2
60
40 82
20

103 108

2020 2021 2022 2023 2024 2025

Z2: Of|21&(Ericsson), AEHE|AEKStatista), ABI 2| 2|(ABI Research) At2E 7|80 2 5t H20|E B4

A3z HIEYT, MIAS 1ZsT}

103

2026

2

i

79



FWA2| =25 4% 01

HESDL AYAE

o] QY A A A ZoE] Sl ALt 54

£ g9l gk oA E @ 2 E ok}

Sh31 FWAZF 57 58512 Faka gk, Zejvt
g

o AFE AASH B2 Gol T FH YEYT Aul2E 44 Y

rlo
N
i
Jo
2
rO
i
per
re
i
)
T2
v
Mo
o)
=
[>
D
12
N

EQ3 Azl gijte g i 14| 7o FoluHAl, AFdAE A
FWA, £3] 95 7sHH 5G FWAES Fie el AH|A AlgS 9
St stto @ majsta 9ok

5GE FWAS] ol AFES o 7148kt 2102 Helt, S
7FgAo] Z7kshHA 5G YIEY A Q1) g k3
gol FFElol, FWA X)) AAGTt 7144 §8-9¢] A /HA=1
AL, o] QI M2 A} =0 737t FEE T Qlet. o]t T2
FWA9] %7 di2oll AFGAE dogoll A Aul s F ok Aol A F
Al & 4 Qe 7hs /ol A AR B ofyet, AR o] A FT Al
ol 71E 4 JEd AAKDSL, AlolE 5ol thet tietez A
mj2fo] Folx|aL it

FWA9] 71 Fash A2 Au|2 FHoF Aol Al JIEYl 7H8-44-&
AANA 2" A2}E Foledl ko] B Yo d Aotk = A

847} A 0] gl Q17 St A ofolt, AtotA]

O

80 2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

8] go] o] X A9 5 Aol R Al Frj vEY
<! Folgiet, olelgt A9 FWAZH AA1 4]

Aol & 4 ek’ FWAE F4dol7] Wiz, si7ke ¥ 8= ot

>,
e
Mo
a,
ofl
oX,
filo
olN
o4,
olt
oL
N
N

T AFAYAYIA Aol RS 2T AR AL 71eA7t B
IS AT Bolrbe GG 27 v g A0S 2 5 9)

E} ]—O‘j ]’—’] 7] EH]'O] uﬁ L_HE%]E_Q' %/1‘__] gﬂ—g—backhaul ?J_r_"ﬂ'

£ Zgstel FWA MuI2E AFE 5 glof 1§< 24T & et of

48 ase Qe Wajw, Gopmelst s, At gy 5 7
o= el A

Hl27F 27 E Aol Az Aol A =0,

A& S} 7]FRural Digital Opportunity Fund, RDOF FH ]S G4 1A A
78 VEL R ArdAte] m]3} 90 EelE A Y3t 129 o2&
_‘19/] %1% ‘EE;@,E 7] 7]'H]E’Project Gigabit‘}f 2025]577}'11 %1% 05‘59/]

85% o4 Aol ZIHHIE i MEADE FESE S BEE

3z UIESIT, MI&S HABH} 81



HERS AAAES FWAS JHl S AHAE ol 8T 4 §le 7H
off !t si@=olz}, 71& FA1 JIEUl Mu|x, 53] L7 Al A=
5 o] g olgt oI AZIA] ok= DSLE] o
ZAJo|tt 8 nl=, olgtglol, A9 AAL 7|E0] DSL A4S ¢
ol=staL thAsr] ffsl] FAolE T HE o] 5G FWAE AH§-sted, o

Ae ol @ &5 Aol HEHALE siAde=m BlEs EUdn

sk

ol

A dicte g yste

[

£35] A AlA b0 YIEEQ A AFGAHEC] FWAS] 5G WA & mij = 7]
31 gPdotal 5G 2 74 Fuk AHE tigh £245 40 stol=
o] Zgo] Bl £tho R B 9ty FWAZE 5G] F8 o8 A2 o

A= Aolth 5GE AT AFGAF T F 90%7F FWA AH| A
Agskal ol ol el 5GE EAI5HA] ¢ Al F FWA AHAE
Agohe dAlE 62%0l Extsieh0 55, @ ~AE o} At HRE,
L2 go], 2914, g, wl= FollA TR Abgol 7MY WA AR
o2 S7HER olukE Aol

AEIA g 2o QI A, Fabs 7HEA, Vs REEE Qo uf
2} oheFet WA 0 2 FWA AtdS AR 4= ook 94 I3 9=rt =
2 EA] A Far19e] UMEY A, golB @At A4 % 5ol &

A B SATE AZ) 99 71 E fA B R A5 UEYIE

—_

82 2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

WA YRR A9 AUAEL o4t ARt 4 YES)

54 8)410] MR A Hol At AAZE LYl N9 FH o Ao

2 5G FWAE &AloHA 2 dgoltt,

- |
=l

3z UIESIT, MI&S HABH} 83



tt. 5G

;}J
%’ﬂ 3GPP 3rd Generation Partnership Project—(?—]'

P 932 ol

]

o= g2t

A%

DERER

FWAE o] #dE3

5G FWA

=

o 7hs e whe A ot

FWA] 44 A

11

o]
i

4.

)
1

A oo, vl 83t £2 Aol Folf Aulx

L
1

17417}
FoF A1 o et o] AP AR el A

e ojx

3

=4 o]

25 AE

ol

ET AdA7t wotd e =2H 5G FWA #]

s Ao AFA Al E A=

k13
=1

Ko
=

2 o 7 QRS Ag A B

fife)
N
T
__O._

i~

Jery
10°

forming(

massive multi—in, multi—out, massive MIMO

laxy

=
=

1 HESH

& 7les B89

Fapsere 47149 AThE AQAEE o2

A9E FAOR 5G HEYA S Fab4 T-fpectral

5

=
l

2 gapo] ¥

A

‘—"E]E“‘T"";i“iﬂ'\, traffic density% %‘Q 'Zl\—

kel

efﬁciencyjq'

olch. mukel WEYA ApelAt

0] 5G FWAE ©]

—_
Ile]

q 18] =17

£ofl d&4

5G FWAZ} A o]

FAIRE 5G FWAS] A1 2t g-ol/dol

S

P2 oba7hA

42 AlEs

A

L oorect

85

3z UIESIT, MI&S HABH}

2022

e

H

A
[y

E
=

2Z0IEJHHIZ0H= #EI1=, D00,

84



02 ATEE, B2, PCE Sjoluto] 67} A28 S hEAQ 775
o)Ak, glorto] 6= FA slulat, AntES 717], A 24, el
21011}01 6:

|
B 717], 7@ AR/IMAAANVR S| EA Sof| & theFslA| AFE-EH T2
719 P10l NS MRAKIE SHT B4 Il A A

Susanne Hupfer, Sayantani Mazumder, Ariane Bucaille, Kevin Westcott

o10Im}0] 6 + 5G “Lel= MEL”

re
rhu
1o
r <]
o
X
o
kl
é
)
o
[
®)
é

AFE WA, stoluto] 61 7] Aslok
BEA ATS T B wZUA AANA AT 4 dET] 54

O Y EH T A 43782 thF o2 AAF E=0|EQ 2021H 25
=

RAY stolstolt AW HENT 758 B¢ 719 H4le] 4 9 L ol A e

&8 s = Aolch ZAL 7149 45%7F A B4 W E9 3 A8 F3I5HH A] efoluto] 6

2} 5GE BAl Aot AY et Sl AR vEehd Zlojttl &

5] 7]19] BE S22} (98%) 7} 3 oo F 717 7]& REE 0|25}/
A HEA AL = 5AId s 71710 HFE= Ao R HolAut, g ol ARt Y BN B3 F V& RE EE e S
A ololuto] 6 717] WufjEfo] 5GE Z Zo g2 ghAT glon A4 HolZoh &% 34 71 7]9d9] Bl E2 WA o g ApAte] 4 Y E
FT ATk o] T2 FA7F A 4E Ao Hilh Ro|E RS QA A4t 5 48%S etolutolo], 52%5 T4 7]&o] TFe o Holrt
2022'a g+ 3 5G 7171(H 2k 159 th)ell vlsf etojuto] 6 7]7](259] o etoluto] 62} 5GE= G 7]50] A= HT ® ohlet A4S HeA
ol’h7t o Wol &5k Ao Hgith! of 7)ol gt o]t 9l S AU Qe T, ol Y W At oflth | V&S F
t}. 5G whgolut efolato] 6z AHzt € 718 B AA A%< v ot AE £rb wak] 1 2|4 A7 o5 7]7] UEet v E
#ellA Fagh ATS ot §l7] WiE ot 93 BF2 A sHA T T 7]&-2 AHA 7 #9], B E

86 2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022 A3z HIESIT, MIES 2o 87



g A9, v1§ Sol4 Aol Helrk. stojto] 65
e F2 AN AR W AAYE 9o A A H o v g
3

e A ATl 4
=
=

oo
>
T
&
lo
i
H

2lol7] wizoll ZHAtellAl 24 o] 232 27] flof
712 71&S 5 Prhstal otH(ad 1).°

o yolr} w71ef ga] gfoluto] 69} 5GE M2 $UsHA SghEn,

SAEA AP RE FRO B4 UEHI AolE 71717} st
B0l AUHE 5 YES she BFOE tobha glrks Bl A

&£

5,

it

slo} BE7) 75 ABeloh B 7140 o] Hsotns

E9)3 BE oluto] 69 o} 5G UIESZL] &

o] WAIS} 5|11 9} o]} Zol EEE o E A S Bl AALA A
1

Ao 2 At 2nkE TA 9 of 2] ofZ e Aol el B4

ot

)

o2l

ral

-

o] YA A WA 5L A WA A ]9 Ante] oA Agke

ol Zolal ATt SHAEZ olu] efelute] 62F 5SGE AHY

=2

88 2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

M 7P Fae FA 71eR kAl i (™ 2). 2023E7HA] ZRAL
2o A 71 Fa%t 30 74 7le F shz ffolute] 65
pLTA

Y
o 2HA HIEL 65%, 5GE H2 H&L2 76%E ZHZ} 7] &3ct?

21

5G9} 90|m}0| 6= AtS HQIMO 2 AFREIC}

CHS 2tzto] Z0f| THaH /5t 2RI MY HIEYT 7|4 5Gt 9to[mto| 6 % 242
SoLIR?

rx

5645 [l 2ojmtol 6 M W MaHEYI G

Z2E 7Y HEX T HARSO0| Bt e AR Af|of Chet B HEI HSE

AL A
25% 53% 22%
T 27
DY AE
29% 47% 23%
Mo ALE
45% 32% AL
79| 342
43% 34% 21%
0|5 Al AL
54% 28% 17%
I HES = 22 V(YO HIEHT YA 437F. H|S0| A2 & R2YT SHE HAGH| %2,
24 YT UL 20 ChSt F20|EQ| F2H A7 (Deloitte’s Global Study of Advanced Wireless

it

4o
Adoption), 2021

=]

3z UIESIT, MI&S HABH} 8



szl 2

5GS} 9/0|I}0| 65 0[0| 7Y F23 B HET 7142 236D YoH 15
242 A4H0 = 7 Ho|ct

A AlE 22 Al 30 32 M 71E 90 tigt 22 7|Y HIE/ T YRS SHHIE

N

W S W 3oy

76%

65%

58%

43% 2%
31%
15%
Qtojmto| 6 NB-loT 9}0|T}o| 5 O] At 4G LTE
AT HES = 22 7|Y0| HEQT HUR} 437
Z2: Mt DNT £80]| (i3t 220|E0| 22H ¢, 2021
90 Y20|E7} HIS0H= HEIIZ, DICI0], E412te1 2022

Fup42 Sshe Zo] ofele 4 itk gtoluto] 6% ol Tt ¢
L Bg 2m4E et W SGE AFgsted Quld o o Akl
A AR Ao 25 Fukdol ojgt etol A4S oo} Gt 4
S 3T PR QA A A T 2E B4 ao] Aulgo
2 WA B4 Ful4g whE shs) B A e e 4,

YE92 A7} golstths Hm ofolnto] 6] H2ld Zrolct. of
ofuto] 717]9] 7]¥to] AN A WA stolute] YESTL o]n] de]
| efolto] 6 MESTR gdlo|=streks

319 s@olehs 44 il 7129 stolute] 7712 @AM &
1)

)
)

I

)
30
n
N
ind
il

(o]

A a7k ekt A= A 2 Aol & 4 qUrk 4G LTE A
& FAHEYZZL A AAF =2 F-59 AR 71949 etojuto] u|

3z UIESIT, MI&S HABH} 91



£912 A7) A7} o ek ol tieks 71919] IT 2417} eholuto]
Y=Y Aohe 2ol ek AEAL oln] Bhustm 9o ol

o 9 (SAH 02 F2 WESA AQAE §) G UENTE T
Zaelel o B3k 171 S, o8] S2e) AR e wE
of g 23, 471l oA % 5G o4& Al HEste] Fgol B

GE AHgsted Qg oz § Agat 45 oz

o] et etol HAE Qojof Gk

Tt A3 429 etolute] 6 Al 2T WA AHIE RelE 27
S(59, Bepd, 4%, $3, )04 H2 $79] 56 AW 297
T

A At 44 dehtehs de F58 gl olF 59 F 7)40] 5
Aol EQET QT F 714 B 71910 e 4 YEAD 31 A9
o F0F SI8e S glgol ThA Fhil st

92 220IEJtIZ0t= EHI1=, 0I0I0, S22t 2022

Iom
ey
i
Skl

3z UIESIT, MI&S HABH}

ZolE Aulo]o ] ZE 719 UEYD AU 48] 3
A B2 T3l Aol 2997 §% 2eke Aoletn &
_‘i

A HEHD A8 Adsts 2852 o9 +9E A4

93



} ohE

o

=, 71950

gAlel o

iz

=

ol| THEe} T
2 o

o
=i

=
=21

=

e

SAL, FAAL, YIEAS A AA

T

st} o]
oA WEND A7

St

S

L
L

St

<]

Q47 tholop

14

o
)
= P 24

ol

| AlZAA7E 271 2tojuto] 6 A Abeie]

|
XO
=K

F

3

Fel

~

H|

o)
o

AA 2 E=ol At 5G]

=
=

oa

P 7]

IH
o

vl

Alel

=
T

1=
L.

o)

9

) 7baa

O

=

=

o

e

F

g Y E
ot Y EL T AMAAE2S

Q

[¢

=

=

HEHZ

[}

a5l

[e)

o
o
ol
To
ol
s

Hr

SRR REREERE

°

SfjoF

ghold 27t e 5G

O

Fejod g 2 20 E] 44 A9

i’

1 A

o
% 9lt}. sjolnto] 69} 5G]

L.

1

°

o

nn

dA]

o

=2

Hy

1

T

—

I AbolH] Hek, QIR
7

o]
mission—critical service—q] 73

ot AA

s
Ea

o]

=13
=

kg

]

2 7|dEe T, 4oz EHI AdaE2 F4A EYTY] &4

o

B

J
fife)

oo

95

3z UIESIT, MI&S HABH}

2 2022

H

Al
[y

A
[y

E
=

E
2Z0IEJHHIZ0H= #EI1=, D00,

Erﬁ] ofﬂoading(

I

eojuto] 6 2

T

his

o

=

=071 9

ESE]
2708 Helrh B

el
=
94



S0 0 Q >N

04
29| SHYIE RO g AMHIA

0

1 g4 2lslsh= dA Qo= 7|



01
23 Zieiol= E2 AoE Jl=

Jeff Loucks, Duncan Stewart, Ariane Bucaille, Gillian Crossan

AULE ] R smartwatcht HO1 21 & S & 7]7]wearable medical devicer= 24 A
Zr Uil 9219 A% AEHE FRE 4 A=F dEr. QAHEol 7171

e A AgEol A AR Aol sl A4l
Artd 1 9L Lol Aot

47p5 el AeiA) g% S v o) i glrk
2 2022d A AAA S 2 32120009 719 AHAFE WA 2 DY Apealth
and wellness Tﬂcﬂaa 7] ]7]' OEQ 7'] o= '] ]'3}'_1_1 9}\1:]'(_1%! 1) /\HE

= AlEol SAIE AL, o7 AH|A FAAEC] of2fet 771 9] ARgol| o<

SHAHA 20243 7HA] 1 4=2]+= 49140007 Ajof sHfe Aoz Helnt,

98 220IET}HtISvh= FEI1&, 0ITo, S22 2022

o7]ol= GHF AB[AFG O 2 FA|, Tl k= ARFE QIR ofy e, T4
AAFE I 2 smart parch 2} w2 = 2 & 55 Hlol2E AlEE Z3ETh £9]
AUEE 3fj2]= A7 =919 Aol glojof e 4= Qli= Al Eo] i
o) A9k, AR HIAY ARk F7Fokal QL
=1
=2 A 9oj2{E AlF-2 o|0] 7{ChstH wEA| S| UCH
2 NIA| ot (Tl et 7)), 2021~2024'H
Bl ADIEQI|Q} IELIA EBH W 2oiE oz A 2 7|7
- 19% CAGR
130
250 11% CAGR
190
2021 2022 2023 2024

ALY AY 2 AR 0| THOH 2 20| E 24

Haz BA0] PHHIE HOH QF MHIA 99



CIS S50 R AHIAT JFSOHZE 2NIELIXILL 2OHEINX], At 82
NES2 H3 42, £H| F, Ty HES HLIE-YSE| 2fs] ANERIS M-S}
EXHHEA St MR OIS 3 22 25| SIS ANEURIS MBI TSI 248 BF MEEHIAIR

rlo
el
2
G
o,
N
|E
2
o
o>
Y
I
i
l®)
[®)]
3!
v
a,
ol
rel
)
it
(]

xAo] B4

HadoR A% ARS

o
I
%

o

0

on

%

oh

0

or

il

B
%9
rr
[
=)
u
i

42%

>
N
>
oy

_‘_,
5\
L

‘ i

0

= 37%
‘Yol Ade e & BrtY EFE 20

[\S]

1 Aol o A g7
39%7F ~AHPEQIAE ARSHL Al AR e AF7H A= &
ntELIAE Bl B, AF A g7 715 IRl T 5= AL -
ot A7 71 EHTHIE 2). I 2L stEo], AXE o],

Qo Fge AntEY7L N HEY A% Fed o Wmgte

4>
re
o
]
B
>
N

v

35%

1y
HU
o
ox
ﬂ
o

|>
im
ol
[>
1+
AN

17%

COVID-19 oA Z4¢
2, @o] gel7] £28 Flste 828 HolA 3 BYHP S 1
3 ARtEAE AHESHE 97 B B Boluhar gl giREe] A ke
8%
nFE 9]x] o]l = o] A Aluk: RUE Y 7]50] 7 EA 0 2 gRjEle] 91,
7|E}
HEFO F8 AN YAl E2 ol TAIE AAIstE Vs er =L
o= AF oA Sele T AlEEE k. ol 7177 Ee A
= sl.0 s 5 o . 202 AP0l SRS HRIHOR Y 227| i ADIEQIAS ARSI 083D AU
s el aet, whg WSS pelstn Azt Aol 4L 4] 9 = Gl0lef 20211 620 HE A Tt 01 ABIASO| ST HEICH
22 G20|E HIEH|E| & ZHIY EIE 2021 MH|O

o o5 o] g3t 4w

>
H
i
ol @
e

s
woS AVl 173 2UH
BHAL k. COVID-199] Hite] mef, EF 4t4 Fksp00s 54

st AutEQIAZ} oA EAFG o] )5 71719 Ege] glolt

100 2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022 M4z FA0| PHAIE WOl QIR MHI2 101



AA 7] oA RAR AP AR SN DT Ah F AHsE AR
Al At AntEAE AG3F n]F £H|[AFO] 10% o]4fo] @AY
COVID-19 &/d= A3k dl o] 7%= o5kl glrt. WL
= AutER| O] HuljFE S/HEIT AMEYAE AR vl 4|
2t 7h2-d] 15%7F COVID-199] hd o] o] AntE A S Fol it

AOPE IR ] 412 AlA, REEA], Al9] 1 Ee] go] FHE= A

63 %O]q oﬂ% = s ]l?‘ ]'E ] ]]— %@-j—‘?‘r—i‘ 3 photoplethysmogra—
o, 106 718 o) Gato] Peleal ARe] Zolg A4 02 ZHeli

L I ol @ A BE HolelE ol §ate] AHgRe] BF

22, Abgre] mRol BastAL wstel] 4Fe)skA) ohs g @A

EYA WA SR o 978 BE $5T 4 glrh. AvtES

|>

102 2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

z o] o]t AIE H

Fot A

—zri U‘ﬂ EEﬂ Hmedtech ]

/\u]-E %]74]1} /\D]—E_-_‘.’;_Q

o] . AntEfA|T

S0l M FEstkal Qe AnEA=

R}
u!
L
o,
QE
17
o
m
2
ol
i
ne,
N

Edf el E5 BT §e WE] 1%
¥ol& et At At el A

#9] Pojis AntEY A U AnEE Y3 A%Fd) TaZdoloh £

4& 9130 ©15 71710l Hlolelg A%
W, AR 8

alet 7| &S &

Haz ZA0 BHHIE HoH

O] MHIA

HE, Ho

103



g2e

Ad 7197 E AEQ]] o|27]717], BRE §3 9] 3|AtE] 20224
He W2 371 08 giE= A JojgEd Hig 85 5
Z317] 98] A2 715-S st gt 28 gojsE-e A
S8 Az 7]7]0| Bz, 48| 2o} o m A H| A FARRS oA Kt d e
o5 2] 7|74 = AlRte] 28d o0& Helt

8312 FhREHE o 2L ket Pk

B ZA 2w, 7149 Ge4o] FUEA ¥ 47 55 &
ol B3517) gk SIAFE-2 o] 714 AFgoHs o TAlo] ¢
L 7102 Uepdtt® sixe] gofel s 7177} 1l dlojeE

A7) Srrrel BAACDT B SHAHE 10%0] Bt
H 5] W2 o] HoElE GAET FRE 4 U=F 51 9

o0 T AR ko] eArE L gAte] goja 7)717)
A48 dolgo] Fo] BrseAL 4508 HoldE EHR

104 2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

o AtsfoF fhet. 1

+ HolH A, A7 oAt 2R folE 71719 HlolHE
N=5HA gFeth. oS Sol, FDAS w8 245 4] 718l %
Qg 20tEYR] 715 APAE AT 715 BASAAL §
83 5 9Lk 2eh o] V)5S BRE P4 AT 0FE P
Slo] A7)sH AFE0] &
o5 AAF RFA RS 7HEAE 4 olo] e AAEA =

TFEAE 80l 27 g2

AJNPERE A COVID-19 Wy o] AZHE o], AH|Z}E2
A7 dlolE ol FH $2AQ 9= Hola okt 22y il
HE Ho= o5 S5gfjof & FoflEoltt. "E=olE
mutd ERIE 2021 Aol o w2 ™, AntE R T A F247] &

F749] 40%7F o5 71717k K AR HEel dhef $-efst

A9k, 53] 92 1% BUE S 915) 20tEYAS
2t & HIAE K5 925t Hl&2 60%= 24 =t
Hlaz E20] SHAIE HolH 2l AHIA 105



ol

7 A% B HE 7%

=
aa

A 71EE2 dletzE 71719

AtolH HeE 919, 2= 7Y El = 7]7] 0] 11

ofe]

H= 7]

=

= HH =} H|

gt olf

t}. o] 2]

g

I

2 9

=9

He Abat

1o}, ol et

of o3

k3|
)=

SREEDE

=717e

|

o] 27]

QIck. 7b AvkE 97 A O Qo) oF2 3

—

& 2ntE A7 Soluka g

T

(il

2ol A%

Az 2k

Al
=

o4

7171 24 el S
FrEofl Abol H ek

=
=

RES L

L9
=

o]
=

I PN

A

0
<

BER

=
=

A &3t @A, Adle 719ES AEYA

2 oS SegHE

1o

A
A

ks

FAE 9

5918 a7k

153} A7)
71719t 249 Holel7F EHRe] 5

A et A

fo} P

Ho

H

w3 7]

§}

o 2t ols

o]
S

13
=

= A

SR EE

ol QJ
~ =

A
S g

%} 3l

o] 2

144, A+

S

1A% e ¥ Ante

107

o Sl MHIA

2022

e

H

A
[y

E
=

2Z0IEJHHIZ0H= #EI1=, D00,

106



S,

°

.

Pl Aok @A 27te] 7] Al

1

—

1 247 Ael2 ol =

A|AP? Rl 169 &
ste|v, Algo] H11, &

H
Wt e (@Y o] By

mindfulncssjq' Eg}}}oﬂ _ZI‘E!

[e)

K3

3

A ol
AHog ®
37

3

k13
=

o 417
237} Ik of
£ %)

g

= NE
510l 71
ot

[ ==

=
)

] o

=

20219 A AA A 5 Ay

A& ol

|

= Ao, FETE

150] o]
AHarel

o

=1

g

=]
_/iHcadspztcc7 IT—— 7]'11 q' O]

ol

=S
—

shejet) WEhE A4 glo] A AHgd 4

SIS ot Mo}

59 &+
&7

5]

Fol n|2-E

<)

o2 35 ok o

=
S

02
477 A AA

iy

Brooke Auxier, Ariane Bucaille, Kevin Westcott

C{EO] %—E‘a& on demand ‘;—l /E]'}\] on the go /\'1 H] =1 7\‘"%’"

A A7 Aol d

o

o

o

ohe 2ahel Aula %

=
[$)

SnapChatg-ﬁ" %4 %‘Bumblc9

o] 2022 H|s} 5

o

Z.E

O]

AIA 28] 2F 2]

T

HlE A

T

O 2 AR A2 S0 92T S Y, AR Y, 9

=

3t

o)

719] 299300

dF

_]

7
pd

gz

].

o
R

o] 21 20204 1~10€ 717F 2436900

B ool 4 3299 4

R
<

wl_.mo
mmo
]

N
!
,AO

"

el

110

1o
o
il
™

al
o%
<
ol
cl
ol
o

109

o Sl MHIA

2 2022

H

A
[y

A
[y

E
=

2Z0IEJHHIZ0H= #EI1=, D00,

108



4

AIA 17-2] 1%

AL golg g2 Zysith ! A2, 20208 6¥9~2021d 39 u]Zo]A]

a1

LER Zto|ct

(2019~20224,

AU AZ L Ed H2 20224 UL Z=fst HEA

20194 1~699] H]

s
T

1)

ot g2

=

OH
2

A HAH AH|ZL2Z

ot

S|

| 2HF Aol of

AR

500

Z] O] Al
I R Sy |

1141 5= A2

9|

o o

400

o
o
m

491

200

Apolet.

100

0

2022

2021

2020

2019

LIA A2 EZIE (Mobile Wellness Market Trends 2021)

| 2l
Eé

|(SensorTower), 2021 2HI

o
2

HIAE}

2

q:

=
=

111

o Sl MHIA

Sy 2022

2Z0IEJHHIZ0H= #EI1=, D00,

110



=
SR O
R o | o x ol
,._D'u — ~ | = o Eo K0 ﬁo
= UL = % o LN =
0 U o I = N =y
:.ﬁ_ E._ Z j:_ 0 I- __EE — ;QL O_E 1_”0
i o ISSLE 0 s B oo
ol © T R BiR; o
iy . | o o = B R T o w8
. o =Ko oF <0 T T o XO X0 oy oo ol
2 B F o X op Bm ur = TO RO
_I]_ =y [ JO 10 f? X
o) il - No gl SR N N|o %0
=% o o AR MO o T o7
= o_,._ B3I ,__lmﬂ o_._.c o . o .ﬂol X ) — =]
ATW%m%%&E_mﬂqimﬁﬂ WEW
oy o 5 o ™ & GO 4% 7 2
I Mo B A SN TC) o I
%K HoOX o w9 i Nf o= ©
omuﬂ%gmo_awuawwﬁ_ = = &
:.;E o __01_ 17_A|O July __O_V ﬂ ,__lmD .IUF :'l 0_.E D _XO ﬁo ~ ,m_lx_
R do — P o R oF T op =
Ao o o W ° o o] B G
T On* fe) _— o o 1;1_ = I_ﬁl,A _— [wl — ‘BI \MI
X © o = od oo — iod 1dr| A K T T
L o Tr ~ X W A o I W 9 S
T o B IS ~ =0 NI~ — N of <l
ﬂ.%yom.afoaawoﬁomhmn@ - = A
Ho My ) o B W o 2oy T
= M " OE z.}ooﬂ%&m WO
—_— ~] EE ,.AO ﬂ | —— o 0 = ~
IR~ w e o X o oz H OX®
ToA o T My o = Nfo ) TR .= PR
2w oL ﬂﬂm}ﬂogo__ﬁo@qm,@l
A s cFe BB R T
W o o F =1 R I L T
o X o do ﬂoxﬁﬂqﬂal
@ﬂ%yA&v;;ngm_m%L_Lm < o4
™ < = R 5 o 9 ™ o X = M o) T+ C
< i%ﬂﬁ%maﬁﬂﬂg_o_ﬁmﬂ
WO W o ey ﬁauuuﬁ w R .
L o= No my B T
= B T 0 ) 2ok oy
| & = )
N
S ol o
sy OE
mﬁ Qw & ToooR X E
o 2. o _
%__LOL@,OLE.EL_LHE‘mLmMﬂdu
© = gq&qgamng s o ©
L_LOTmﬁquﬁ;amﬂMTz H -
T E g Gl q_z_o}e_aqﬂg 5
o T o N o T A W B K T =
Mo T AN o X moox o < T R oju o
ho = N = 2N % = L
= 7 - o W Do o= T T G Q°
oW Noe = RIS = 'y
g _D BT T X o X T T bk o o
it o = iy o TE NE o= 5 M B s
BT S g A g i
< o N X0 = = T~ X0 il i~ iy
o O o T ToA N v ~
= o 8 o T h = X mp J
NO /T St Y KA BT S N T e §
a;ﬂg}aﬁ1hfﬂzz, T al
— X o __01_ ~o 5 _— —_ A# — T . T
< I N o B I Y TR Xom T T
T X & o7 5 I = T BT W b
e O & I = =X ST BoM o o
ﬂ;ﬂ.VWL_LVﬂw_HﬂﬂiﬂohmEaﬁ
o TR Tom R TP
—_ < 9 ok =1 1 o XN - R~ _:,._o —_ o° T
h X o 31 B L v oS ® o N B 53
ﬂ%_g%wﬂogai1o SR by B
o = ¥ S N o 0| T _._._m o™ ~o =T
T oo S B AR o o A S X0 ®o T
= N 2 [ B < m = ° S x O 0° wT T
— oy T T X =
ATMN%ZJ%,@%@AJm%waﬂ%ﬂ%
At o o Nlo ot
o U‘Huowuhi%w1wﬂ%ﬂmna
No o5 o < = ® TN Y w < RE I
ow g SN X T o » 8Ok 5T <k <
Mook S S o W o E o T
T SIS TN = o 1 X £3
E oo ~— T — =T do T ~X
I S m T s < T m ol o o &
aﬂ#mm@7ﬁ@8ﬁﬂ%
N ..AE -, E_ JmV_l — m _:T| ﬂ/l.._
"W oo —
B <!
A B |
T %O

113

1, o]

1‘2'4—]:]_.25 O] %_

°

=

=

o=
Q

5

o]
| o}

2712

6
04 S EAHIA

of ofote|t &

H A
20309 :ﬂ AAe] A7F 2250009 Do
o] ohg] o] H|-go| HHAY

o
-

¢l 2022

H

AlA
[y

g

]——]—1 X]—}l\l:ﬂ]— 9’]_‘17]- a5
]—/_\_@- 6701- }\_1

0]

2l

220|E
IEJ} =0l M|
o)z, O

PO]

112



Ak, @ AT AA e} AAA o AlFAF Ate] o] AT

2,2 Q4 Alzparel 71950l

o

olt.

RS

= =

o ol

\z

<0
,_.__mo

UL

]

9
e 58

<l

olefgt AH]

71817F 83 At

s
=

o

Tk A At Al AlsAF

°

qlc}. mapA

ol
T

gt

<)

=

71dEe] ot utet,
oj=far o

she
_]

el

min

R

Tto|tt

ey

AAE 871

_5.0
i
%

<

Ko
mjn

)

A

A

=

=

ANALE 719l

=

=

dAA 71

—1:'_
-

AT Alofell
".

°

=

)
Fag

3 ©

3N

[¢]

A58 ohet

As)A A 4

F

1

-

LS
1

].

a}

°

3} Auls 5 7]

H

f Az} AT AA S SAE 5 254

2
=

=271

1 A%

puk
1L

3 4

9
=3 rE

71
ok

=

<F
ol

Ho

191

5|

ok

=~

AE

) <4 7

[e)

T

Iehe, AFEAR] 9 3
1 27 BAS A G} A2

—

[e)

115

o Sl MHIA

2 2022

H

Al
[y

al

EA]
S

o
2Z0IEJHHIZ0H= #EI1=, D00,

stickiness= lJ—E‘O]_T’_ iﬂ]ﬂ7] _ﬂ% A

114



LS ST Q+~ v -

05

01 ADPEEO| A&7t

02 22 ZMoL1x] 2




01
2MEEQ XI5Itsd 2ok
+H2 sdil B2l 2 S0

Paul Lee, Cornelia Calugar—Pop, Ariane Bucaille, Suhas Raviprakash

AMtEEY YL e E §7 4TS 193 29U 4 ot 1Y
AUEE FFYAEL T £US B 5 Y2

AAIA 7H 17190 &8l 71 717]191 ArFEZL2 2022 B
H W Finsalied base7F 459 Hjof] @& Ao 2 A Jdtt. E=olE 22
S AUFEEZ O 2 Ql5f 202219 19146007t £2] o]4tshet4co, Tz ©]
Arstetaghatafco.o] MlEE Ao R it o] 2021d & AlA
CO2 HiE=FR] 347170 0.5%%= A =7 2w, o Ads] A= 2
87} ltt?

=0 AREE O = QIR CO2 HlE 9] 22 A%, &4, 193 &

St oAl At 2PFEE 149 tj o] 2 1EZF ARGl A EAYsf, 2] wi

118 2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

| NIN'

FO] 83%E AAT Ao AFEHTE! o] glof o]n] AR FQl A}
E 319 7} 11%, 7]& An
Tt #7] A21(1%)°7 U™ 215 22t 2p2] _het,

el

2OIEE HIZ aFS0lIA ZHTHEE 2] CO2Tt HHEEICEH

MEzE 20tEE S tie AR A o] ¥ 85kgo] &4 WlEHS
et o] F95% = Y FEN FS XA AlE oA HIEE
t}. o] Aol A A& dutt @2 CO7F HlEH =t 2 o9
= 71 a.90of EE it

Auht B2 AEE PR G AEA DA S Ao o
4 WhEo] B2 AF BFol BolErh TS FRm A, TTEL
HEle] A, QRO S AAel 212t g 4 gk A
AL AeolElsh 22 B E AL HE ERE ABEH: 7]
o] ek B @ A S o] 5 REIA S5
oFo] It Hol 1A gl A2 Ygrt

Az A A mgol duht ELsh. Ante Eo) AHEEE 4
#5)2.0) YATel ot o] ol A7k Bk, o Sol,
A 3] £ HlE % AT 30% QAT LEo} LS FATHE

ol a3t o e] 2t

rr
L
FII‘

i
il
2
r

l_n
__>,~l_l“

M5z XHE T 119



Az AL APAIR] EE= Fuht H=7t o] ZHA] A4t MAA] 1, st A Tt 745t 3lE elo] A= 2pA5} ROl ER A
AR oyt Al 25 B QF A BRio] Qlot AFPEE 3]A} AJE L QIR ERE 58 Bel AufEES wu7hr} sobilof whet &
+ 955 B a7l T, M, 8 22 Aol = Het A= WA= A sfuieh 42 Qe &/4del e A o Aefix]a vk
St = A56hl Eod Aled 2ark okt T EAE 78 Rd52 3027 4 6m Zololl FA ol 1%

o] LhA] ¢fr=tth.1¢

Aol e ARtEEZLS odubdog 2| A 5] g £ 7] AUEEG 2T E o] 2] A4 7]7to] § AojRA A Y}, AT E o]
b &S Bt 8kgol CO2E BiE3IHE " o] % H7] @Ao) A 2] CO2 Hf 2] Q9] 24 71712 AntEZ o] 2|l 7S 2| 9-2] et £ 5 glo] A
T2 BES G &4 A8 5 et HEA aglow ARtEES wljohr] = ol Pk 1 AlE 0] AL AHFS flol, 2ut
ZF-g-gteh. EEAE2 7 ndd=z £ Mo A AlosE HEALY 959

ANPEE ] g WA =2 ti 52 Al 2 oA R EER, o] & T AH|AE o] g3t} o]t OS LAl rehresh= T AHTEES
d 4 Qe 7P 2 T g9 7 S Sdle Aotk AR F A AFAE THEolF= T MFS Zitsts 497t Bon, e
ol ARtEEo] Fol57]= AEAN, E B &/AE AX 7 At APl EE Tl 7|E Z2AAE /WATSHL of|A] M= EY 4
EZAE oS sel= YFor HistE dov)= Aotk T A o} AAFES ERE FobdS Hetslr] sl 7121 Het ol Ex
F& NEsta 25chs oA vlEH = CO2E Hetsteete, 2t A Dozt deh 2022 % 7], o7 AutEE OS A9 717+
EEo A8 7I7te =99 9 27477 A& Argste Ao 475 AAol whet 3~58712] g Aoz Holz|Rt, 20253 o]=2H 7
7F o8] 22 v = A9 BE CO2 &3 5ol £ 6] At ot o] e g Qg tf -2 FHH o] 71 & A 7]3te] 5de] A

A Hetuts 2 712 ERIE= SV 08 ATTEE O] o] AA] o= dlFdnh” A Be B AREE 2lAb= 2023 E
= sojuA 2 7Fs4d& AL Al Het Aol EE 5Tt Algafjof & Ao & o gt

AH|ZHE Y] AR 717E0] AojA A Yk, AXI=ol A AntEE O] it

AUtEE S Y /go] 3ok, o717 ¢ 2 A W20l EolSL A A 7|72 5] AojA| a1 glek O™ 1S BH, 20161 5-E 20214
ok A7) AF 1FE dovl= 7P =3 a9l Sh w3 712 o] 187} ool ARtEE-S ARt SRS Hl&o] st A
TR QIR &40k eyt 3P o] A E Hlo]il "ok A = ¢ 7 Arh021900= o] Hlgo] thA] A5F=d, ol Mol

120 2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022 M5z XHE T 121



%S A A4S Foan oAl 717]d] g o] ol 2o 81
AH|ZFS 0| ADIEE AR 7|7H0] 2

b {in ]
2 sl gt 9hH 22 7| 7F 2 AAFof| A A ARFEES IR 2] 3.5 187§ O|LHOI| Aj ADFEZS J1QI3HCHD TH5H SE

ol ATk B SRA &L Bt 5ol 1022 5 o Fgieh
_zl_

Ct
2} H|g, 2016~20214

. - . )
A F9 249 7HA2 diAfl 1000 228 Hed AUHEE A e — 0%, =§81§
== R  550%
= 5de Q = % otH= 2t =T I 550
717b& 8= 7P A= 59 F otve AAIRY] =2 7HE ot —_— =§812
= . 52%
BA AEF2 FH gl 2do] AfAT T AlF2 3de] Adr B 2020
I 2
20179 1000 E2i#te] AntEE o] S-S wjt o = A% HH-g-2 3] = 2021
I 55%
e = . L2001 N 50
oA ol qltt. ey tithy ARFEE iAE°] 1000 E27t e Ant e 455,
48%
EEZS dojo] EAIsHHA, & 1d qto] 1 742 8 dlo] vt
I 55
ol 7|% 4uj 7}A o] 5] glrt 20 R S
= o I 56
= I 5 %
AZuAZ(EHE)G FAAEL] S 2 AFo] Aot gty ~ P 47%
51%

EEe Apt) B2 Aol £24% o B AdE bs Aol 2

I 62%
60%
56%

tf. 1000 Ei#te] AntEES ARGt 2] 1do] Ayt ARt 7pA o &

oler2ot
I 50%
2 o17] o], ujul maju|ol Eo & Zrofel AZ0] AFEAFE |7 ——— 5%
ol ZEt B felAo] "k 7Y ollAE 2HE A 67
I 6 %
s e = s - ——————————————————G»
of A= AT olf7t FEstth EAIRE 2] 1do] A 2w &2 414 o I  50% '
S 57%
= =05 - = ]
F9] 80% 71A0l AEet. A% 2] 4d0] A Zejn|g £ A3 e
= A E 487 & 4 UARE A Aol A= wrdiRt a7t I 6%
———————————————==
oth, & Tajny] Eo Bal Wz)o| tigt Agtelo] o< sk At gy ———— 5%
]
- - A —————————————
Euct ge)o] Eho| o £2 A7t Wrh2 el uE AL 202437} S0
2] A7+ 11.2% 747 A48l 6509 Fal, 39952005t of 2o o] &
2 D20|E LA 740 EIE, 20161H 5~6F, 2017 5~6¥, 2018 67, 20198 5~62, 2020 5,
20 72 o A= S 202113 6-8%.

122 EZ0IETH 0IX0H= HEIIE, DILIO], St 2022 M5z XHE T 123



o

=
<]

844 ¢k

gfj et A

s
=)

A
v

14|

=L

<
Y
B

)

o}
=

fife)
Tor

2
b

ol

7171

n=iye)
=1

LIS A LS P

<k

oA A Lgn|dL Xt

HA4E

K

=
-

oo ut

ki

aret. shA]et o]

Hhgof

=
=

Al

R ESSPNE ISR

Ll

ghct.

2 Bofo}

%

)
]

n o] A 2o} Q) ko]

)
—

OFEE ek thE

= O XA
=21 —

olth, BE AvtEE wujslAt
|oe Aee

| =&
Ag/l rol

Q7

2~
T

It

Solg Ao

7 Alzro] Aol what A B 407

St
=1

1

EEEN

[e)
<
i

oy

7171E

AUPEERT} 7]

ol

B
!
oF
Wl

(Nl
o
_z_._.c

Ao o

o

A2 7] 4]

z

—

o]

<

o

N

o= ol
3 o] ZAE] ZolA A}

N
o

71719] oA A] 4]

g2 0E

o of oF

—1:'_
-

G5a% 9 AnEE o)

2

a7
o} AntE A7

25

ol
15

= AHEA]

4 FA40
w2 Ui x] Tg 4 Al AlgAol oF

]

= =
=0

AzFo] 55 o ute}, AntEE TujAHE-L Fufs|Atel
7% 7o) 2L WelA @ Aoltk, Lt ol o ®

iel

x
o

%A
Tom

S
i

2olEo| T2 Ao M, AL

Hd

|

SOl AA

y

7|t} 2021

o Artolzte

i
A
=l
]

‘I_

2mf

il

o
8
mm_#o

o
T

o)

<k

ol
70

!
mjn

Az o] A4 ARE 132 107)2014 Fuljzre] AnteE A

4

AL oju)7} 9t

B!

olTh

ol

125

Hisz 1A CHF

2022

e

H

A
[y

E
=

2Z0IEJHHIZ0H= #EI1=, D00,

124



02
8 THBOILAX] 200 TPt
S NEAST B, 429t oyt

Karthik Ramachandran, Paul Lee, Marlene Motyka

opAloFel B AL 714 ARt A Pl AUl SNYY
T =g Amsky gt

Al =4 Adv] §5] 20229 & 5.27]7FFEM Acwp'o] 0] & LR
Stk olg 9fgt AE e wst 409~509] FH] 2ot F
2EZH I foaovolaicO] 2 Bl o] M2 FPV AHlE 2021~
20223919 F 2.9GWpe] o] F7hd ALr FEEH, ol=
2008~2020W7k2] 1317 SR B S2]o]c}h’ F 2 +2] FPV
S 202597H2] 13GWpell w2 o2 ot (Id 1).

126 2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

FPVE 717 g9 A30& HAA o2 89102 Qlsf 1 AlA

<

oA &Aooz e Ao R AArETH Th4=o] ofAlofeE ek =7}

- [e 2] = AR fA AT = —
o) ol7] 4871 5 Aotk Al ofAlobef ok 2| l-& 20204
ElcE

== FPV 28] 87 90% ol/d= AA L, @A o= A
A

27 FPVE EJ5kal Qlek 3% 3~5W3t A4 FPV §59] o]

o] AeolA FdE Ao AFEHIH 2).

AZ-& FPV AH]= 2021~2022 o3t

& 2.9GWp2| §Fo] 7712 ALz ==,

°]= 2008~202037A] 13A%F FFHE B2 =] o]t}

M5z E2F O

127



o 1%%tellet e FPV A o] A2 = ofxe]ste] fefuhy gFo] &=
] Z71el 58GWpell 2 A o= dAtsict’

az1

22 FPV 822 2025L7A| 13GWpo| 0|2 Z{C 2 o AH=ICt
=29 52 FPV AH| 2% 2016~20254(2k9]: GWp)

14

12

10

13.0
9.9
8
6.7
6 5.2
4 3.8
23
1.9
-
0.2

o 22 e N

2016 2017 2018 2019 2020 2021E 2022P 2023P 2024P 2025P

2T 20214 22|04 2022-2025F MY 2424 2021 22 HlO[E{0] 7|UH5t 20| E0] ZAkn
2022~20254 ©20|E o) 2ATICH.
Z4: 37§ Y& H0[E0f 2745t E2=0|E 24

128 220IETH6IZ0H= FHI1E, DIDI0f, SH2e 2022

a2
OFAIOIEE Y A HoA = MIA ZIcH 2 FPV Z2HEJ} Cha AL Ut
300MWp 0|4 20| 22 FPV Z2HME 2020~2025F

=7t 92| {9 &ZH(MWp) g
==z B 320 20204 2+=
2 Bt ZHMR] (Ml 1200 2022'd ~2023'd = 1HH 242 oY
HEY SO N-PS 500 20234 23 oY
ol 4L 242 600 202314 243 0f| Y
ol SR 242 300 20231 245 OIY(EIEY ZAL 2HR)
QIZHAlO  A43 2200 2022\ 23, 2024~202514 243 0|3
sz B3 ZHM 2] (MsHot) 900 2025'A7tA| 2EHA 2tz of|H
B $LHG 42| M| 400 20 T oy
z2gZ Ofa] 3 W4 24 A3 500 Zoy 213 oY

=4 3 Atz Hy

ﬂ
9,
ofl
>
i
ot
8
3
o
Hd
lo
(i
ut
o
%
gl

M5z XHE T 129



w0
1 T
<F ﬂr ,Wa oW g
M%éﬂﬂ@%ﬁ
o = FoS = o o X T o %
=n w o % oz B S < 5
geaﬂo_ewry@ %w%o_ém_ﬁﬂ
O:.c :E._ m_v.a _IT o _.c._ WOH o HH OM P .AT < or o =
NEWATEMO_%@O E#ﬁcmxv@ FEEE
4 = % T <" 0y i o E I o o ok
al B T & 5 B MH = WO = nH — W il .
s nEEE T oooeow : LG
}xqmg@u@ " ATk A
5 AEom bl o= oﬂﬂix%1 P#ﬁ_
o X ™ il 1o N = <F ° b )
= @ ™R ,Ha_ quy E_ alo FWJ <! Wom 5 K mJ N Tl &a ey Wl mn;.lﬁ
mEBL}fﬂﬂo_jTg ﬂwwawz_@ OTWMWOTW
Z_oq%ﬂaa@amﬁ gﬂﬂ@#@% ﬂ,,.%mﬂoyf
_ﬂ;@@mmw Afﬂamgag 5 & 2T
N ol o S~ ) m > oy rJ % &.a = "y LXM T o
e I ] X (i g % o JAR | o) o
T o o < o - = I

o] w Uy AT — P _E o7 ﬂNL 1jo S _|l _1_ e
O#E L fln X O_E — T X _u_._ i o [y 1D| _ni AL m_-w_._ HT:‘
— ol ..AE ml\_ 5 ~ I ™ UE.O __01_ =] .AT 10°
ot m E T Mo g T T = o H o - m= o B o
V_z_oﬁag% aﬁ@wqwﬂom;% O_Eﬂﬁoaoﬂ
Ao_aamoua}z# u‘m:_amﬂ&qu1 @o_ﬂﬂ@aé
> % O B .Iul O_._w T 1D| — o 17_A| il - ~ ﬂul R NE Tof or —_
o, % xO...O 7l ,._,.r_- —_ ]T o ©) ~3 &O ‘I_.O = o = U_.E ,_IIH ‘ME ]
oo ‘Z| fr \._._,.A o ™ oF _ N e T HAE el o B° my @ <o
TR = < ™ Mo < 9 oL 1 oH N
o X B = q b4 T | ) o o do ay of
Voﬁﬂogkma%m%%éafikﬁ ﬂﬂ%%#
5 T NI e T SOy = = 0 s oy T Hlo NR

or < o o = n_l e o XA o Hrmu ) mﬁ MWO o HE L=

o o q oy o i s oA ~ul <} o X
0° J BT o
gaigm@%w% wwmfum
zTuooEOT__b; Fg}#m
TR sﬂm%:
U oy N5 w|
W R 5 Rl
= e
= A
——
ToA
= M_,,la = o T
T < . H W o XA ‘__.n_VIL N
o o~ 3 oy a S Tz
- X 0 =) o N o o X TR F N
Vﬁu_}owﬁo_w%ﬂouw © Z
=N HF,_mLﬂHO_EﬂALwr %W%@;

r X oy % sy s — =1 l =
@iqumziiq_,w”;;;q .
ﬂuw.k i%z.%ﬂwi1uoﬁ.z.mav S
z&uﬂawhﬁu.}gm‘}aﬂom%%%ﬂrarlnﬂ &+ E
ﬂ_@ﬂLwomu%%ﬂogmﬂm%wsLME b 2

%@M%Mﬂz&ﬂzgu@ ﬂw__oq IS
T - T o N % © E w2 A o M T oy
S I W B ot A ol e T = B
[aW) ~<H _.E 3 H._ T m ,;w E [ H_ X E_E El ol = . Tor ‘E_|_| Gl
S = HH X RO ~ R E o= of Al p 0K o

T 0 5 = ,._t e T m e
E o - 2 LE 2 9 il AT B X o = T % _- o el olJ oo
= T T N o La & & X o e o o 5 K X e iy X
s T oo oF Yo S s T o H Hlo ﬁ Eﬂa wr S m_w ~ ol wm el

~ E_E xlu_ﬂ vl iy Z_o E o E m X i — T N o T W
Suhﬂlm:%ﬂmmﬁu31d.mﬂmﬂévuuu1$A
i ~ N R i Fill~a . ~ = il Al i~ oy Y F

R oo 4 = < = < 5 wom A = X% o
mr = o T Y N oo~ "= % W =R ol
av%xﬁoﬁw@@;ﬁu@ngﬂog P E L
i zgiﬁf}o %ij};ﬁ__awwq&%
%aﬂ%%ﬂt%ﬁ@irpua_iﬂxem;g
T 0 mo%}%wgoqaﬂaﬁ ol zwﬂuﬁg w &
39aﬂﬁmﬂ%M%@@Wmeﬂlm%%awﬁﬂmx
BN F oAb - i o T S A B Gl w o
5 N1 iy HE! I~ N T E T ol — 50 o T o oF i ,ﬁ% ok Bo G

T o e m R w2 T R ZoE X - X - ~ ~3 o oF

P S = [l = _— X NO ~ E._ X g

_!]_ 0 ~3 . ‘_l O_ _..FE jo o N E 0 R Ov_ ) U__A ﬂ
_E _ZE o) ™ a _ni I _u| ~— O KA AL

ol AN o du o T &) %

Eon o = " o] [ = B

I 2 o M o %9 oD
%@uFmﬂﬂmeMﬂ_ﬂ@%

fo) gyl 0 ! <

W E L mﬁfaﬂv

A °

y

131

K
sz E12HE a0t CHe
S

o1 2022

H

Al
[y

A
[y

g

H20|E
EJL0IE0= ¥Vl
B, DICIof

130



M
Rl

__0._
ol
T
"
s

I+

i

oA 2] e A

17 7hs st

A 2]

wfe} kol

A0 SHetE

L
—I—U:'E‘

A elulx] 34},
oA 77 e o

al

8

2~

=2

Z| A}

A 28]t

— 25 A W 7t

=

A A GA, 714, A

2

/\g A

tei™ FPV
ot Ao =] = A

9

1M 08 FPV Aol ZAH0E A4t

i

A 74

=] 1
=

<

of wat Fpve] 1

SH
=

ks

slof

2 37}

ol

Z]
S

o]t

olstA 2

7181E

ol

Tmr

OFppp2

=

mj

o

iE

ol

Jo
YA

B

—_—
1jo

—_—

N
o
%
L]f

=
_#o_l

Ql

e B,

N, A

5

=%

ngA)E o Pz

I &2, FPV

3} o}

ol
A

ol
ol
Br
a1
fife)

mo

—

Tk
,_.._NO
N|r
el

[e)

=

¥ ZH7F FPV

%
A7 25 AF7te}

A5-3H, 71

1

—

A

=

I} Hlold odelE 2 ¢

Sk A
% %

Aol A
u}

Ao FFAAES Al 7]6F AR

H

=

=

]_
fl FPV

S|

o]7] wigell, oI~

=
2 A2 of gt Ao 2] 7)ol H]

 otyat FPV7} ob2] A4 7]

iu}
-

HH

A At

o] PPAC] 4]

=
=

= 3

§& & 713 o]elof| =, FPV

A v

o/

Cl

]

o

=

=

o] oY% FEH L= FPV
133

=

ZC

Al

&g

tloTe AlE et S2h¢-E AH|

Hisz 1A CHF

1
i

2 2022

H

Al
[y

A
[y

E
=

2Z0IEJHHIZ0H= #EI1=, D00,

132



gl All7F 53 9t BolAlol A ZAFSS ojn] FH o 4 03
DS WA Z ALESH 52 dlolE] MES A¥ 25T 9ok FPV = \j0] M 2%}
L olejat glolg AlE 9] T2 Qo] Mx|e oju] A T Fg 7 ol e= )

i EOX= 34

Brooke Auxier, Duncan Stewart, Ariane Bucaille, Kevin Westcott

71%0] 2o} T Al BT} & Qo] ZTE A, FPVE Aol
g Aol A Shash ukg nheler o 2 S|gjEc Bok Y4t 4

e EL ) glol $4 B o] olet Aol A e} ool

d7do] ool vls] =49 gk W=7t @A 5] ol olfr= FA

A7F?

COVID-19 #igu]e] gfo =z
A AA Q7] Ao Solut AL B £ 44
ShARE LHE 2412 G 3R E A7 YRR of o] ]

s =4 EFol diet To] Boldlt= Aol (™). ol FA=

AUrt? dROlE 22 2022\3 11 o]k A9 BE 7oA
o= dgsitt S o]Hg
olgh= olujct. HAj2] A
, 18t o5 Zlo=

g o
ol ox
> L
b
o X
- z
Ko,

lo L
(1
M
N
2 g
0 oXx
AR
e ﬂ‘
RV
o o
ML

Nk
)
_);l_l(
N
N
finj
Ho
rel
Y
ol
e
2.
R
R
rr
52
o)
R
rE

134 2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022 M5z XHE T 135



sz 1
H HAZ 2 0iNo] SHZO| LS Y21 ULt

W gy W oy

80%
70%
60%
50%
40%
30%
20%
10%
0%
177120 82t & 8072 154] 012 SE% & Aol SE 5
Ao O EE= 7o) daE F 520 2| 1271247 Of 7+ AlZtoj| 24
= O S Q= 302 0|4 S Sk # oo S A= Al ng
Alol Hg = At g A2 Aol Hlg
GfK TS AL =Et FalM2] ME ATQI S EHZE
25 (Growth From (Programme for (Pew Research (Federation of Spanish
= Knowledge) International Student Center) Publisher’s Guilds)

Assessment, PISA)

10 O HIOfEE Ul 7HR| THE 2A0M 22 222 2|H H| WS ?fet A= OfLC.

Z24: Growth from Knowledge, Frequency of reading books, 2017. 3. Andreas Schleicher, PISA
2018 insights and assessments, OECD, 2019; Andrew Perrin, “One-in-five Americans now listen to
audiobooks,” Pew Research Center, 2019. 9. 25; Porter Anderson, “Spain’s publishers cite rising
readership, digital reading ‘more intensive,” Publishing Perspectives, 2019. 1. 22.

136 220IETH6IZ0H= FHI1E, DIDI0f, SH2e 2022

3
stk

237 gtk 7o) WEE, A2 9t AES A 47 gt A

2 Hol, dolrt A o del SRUL WY V1S BA e Ao
2 Uehgeh E3 oAzt oF5elA #g B Yol 44l

QT4 6142 409% o]4o] slo] 308 o]AF AL QT Bk uh,
22 29 @ WA Hlge ol4o] of 459 1o] 2t 2 ATl

M5z XHE T 137



o39] 44 HAHE 7P Folshe Au] F ShIR B W, 22 8% K. 2 olehe B A Zlo] tEA otk (L2t 2ol
2 5 A Hlee 24%0 et 94 Arbgo 92 A1 oy BAES L))

A U 448 B4 St olshelel A4E Axt EATth slal o4 ZFEAE A4 FUH WS XE AT Aok

2 r
ox
i
=2
X
inj
55
rlo
)

2 Aoln], Wlo] o)A o] 5 AT WS hebiA e o

ok

1o
FoRE T Aoz ASHr ay2
H HAM 22 007} HOtELH SA MR 0N A&A o2 22 A
A7 451 SPAISO| PIRLS A 24

M
Jon
dn
_O'ﬂ
]

%t Sl A2 JA2 Aol HEd Ale E dede

4

%
Holtt, Y2 B @) A X Niclsel Book Research AT A BA] W] AEA Y 2 =; — — 0l0}
2 5250 e = dhto 2 Aoy 52171 520 520
55%, A1/3 FZA7t 45%). olet th=H 1078 9] o W A~EAZ #
Zpo] A2 ol d Z217F 81%<1d ol W EAF7F 19%] 2sich & 510 509

e B o FUFol SHSE Ae AeET € eet Ayt 504

501
Mo ol FAFL T Mol Ak AL o] FAS B8 ASHA

490
1} v]QIZH o] FAd 3t of A Hl&-2 2:10]T} 0
oA 27HEo] Bt Ak 272 Hriwky o & We 5253 AR
2001 2006 2011 2016
271 Yl AES T2 o AAE S5 S A F A1 Q1) E P2
‘Sl 2] B Harry Potter A 2] 2] 22} Z R =& joanne Rowling®] A S5 A 01 23 D2 DREAME, 2H27|SHTIHPIRLS), 20011, 2006, 20111, 2016

138 2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022 M5z XHE T 139



oM

<+
il

ol 9| E-29]
oyt Hojx of gurFie

N
Qi

o
il
)

IA
ol

Hr

T

™
3|
Ife)
ol

0

L)
1

5 QoA o] o 4Rt ol

oju

ol

oju

whAbol ez Azbah

. &
11 A%

)

2~ O
_I_/V]\

A 5717171

<]

aF
=

gug %

Aol

A,

< 2]

oW ABHOR o
Fe b Egol

<l

—

o]

<k

o

w

ol

= njo}

ah1 159 ol

o

Q1 of

g}

P53 0. golel ofol B9 H4

S

Hlo
)

oF

R

)
—

o

549 2mlo] 5|

Eis

= LA oF

EREEELES

obulal 22 vt

]

ANA =3 A

o

p

}o

ZO
Hlo

#3722}

—_—

B DL RIS R

N4 B85, 549 28 A% Yol Atk

I8

3 = Ao 2

zH
ZH

3} 2 g4 nleof

]

2up AEek ofy =t Fnd, g, vy 2 Ale

il
—_—

X
o

2ot 2ol A 2t

1= A2}

A2
1— 1=

waket ok Az 5

=
=

ek

Al

= O
=1

oF w4}

i
,_._mo

=

=13
=

T 71 4pe)

141

0

230 O

Rz £l

2022

e

H

EA]
S

2Z0IEJHHIZ0H= #EI1=, D00,

140



Book

3

=

Erjo} )

his

SF

S

Ex o} 244 A4S 4

]

=~

d]

Z

]

Hug

ob5 BN 5

=

E/\'1 -T'{_]', Imagination Libraryzsjq‘ H]'74 Fay a] /\] 3T Marcus Rashford—(i' ‘Er%
[e)

Club®*

=
AZFA, A4

1

1

71er miA| o A BALE

h

of wha}
A of &

(e}
A AGDPL] 49%9]|

Sk

[}

At #

=
&

Al

A

=

=
o] Aumcts B

—

=

o] o}o]

2
= A2}

]

Ao} 2

AR 229 WS 252 20199 AlA =W

°

=019 W9lE Eo WANAR, ofe] BR} YEE A AAY £

AR A A 2 ol BA

=

Od9 obF =A=
=

—

2}

1

ol

2 oF
ar

W 277} A

dct 27}

w7 7)e] A2 A

s

o]

3 A7}

min

[e)

<+
ol
ol

St

<]

it

A

S 2] ¢

=

a E—]’%Dolly Parton—(—q ¢

ohjet 244 @&
=

=

HH

CERE

]

Z

t= dl ==o] "

20
°

25

1o A Fol

49l

A
rx2a9e s

T}

143

0

230 O

Rz £l

2022

e

H

EA]
S

2Z0IEJHHIZ0H= #EI1=, D00,

142



=

A=

HlE BAE O

04

oj
of =T
B o
= 7
L
__O.._ O_ .._
% mit
o
NN
oM 4
R~y
O
ol -
T oy o
o o J
. fo
w
Ao W
o A
T o N
= T W
T BT

OH

Air

=)
bil

ol

Susanne Hupfer, Sayantani Mazumder, Ariane Bucaille, Gillian Crossan

Lhofl 2Lof CiE|A|

=
=]

7l& 719E2 01 213 H[S2|
ol

)l

e A WA

p=Se)
=1

He o] =27 HAd7lE 714

ol

T

<0

o

mr
ol

W A

< Sy afof gk,

B

L

o4
oF
il
o

32.9%

I 24‘0% I

32.2%

31.5%

I 22.4% I

30.8%

<
<
n
[a\]

2022 = A

871982

o 414 U 5

Z
S|

s

@7lE A

=]
=

<
~
™M
o~

- H|-&°] 33%°]

20199 HT} 2% EQE oA} Lojut 4=

8

| Al A 4] <] %

2%

71959

L
1

<

A (L™ D). 7]

2022P

2021P

2020

2019

o
&4

o
™

ml

4 B A0 2{3H AT} 2021

=
=

2022 of|

B

SHEE B 12 of el

e

145

S 2022

220|E7}H6IFtH= ®HI1E, DO,

144



=

Al
o gender equity’

]

Iz
o

EX:|

%

A
o

SHA|

5]

H% 4

o MBS J|YS, OgNs ° =
& JIE, CIYYS M0t YL BHI 7101 S01
o b =

H

[ S o S e
= ! ARG B R ,
KN X0 ol -
zm < G L e WOk W W T ¢ ox 1
i @ @K TE o ~ N o imu v s %0 woRE ol
o|J No o = © F ok N TR P T o M
AT RN N g W S B 2 R o B
S o %o oz B H ool B T % g AT I
Emm.uuuﬂmowoﬂ L;L@%ﬂ%,mmw&mmu.ﬂ
mowAﬂﬂ%EleﬂL @r@wun.ﬂﬂgaﬂw_ﬁqg
Pwgrex g ®2 o ow P ZEF RS
o uin 2 0 = Ay £ B nk o=t W
= o ~/ ¢ = B o X B o ol = iy To T
ol o ° < o ~ i oy 20 o Jm 0
= oo OF <A S T = i — H ™
= 5 M o b p o oo X O
s oy o = = o sl xr o~ oo ™ oo
ol all B o T ol = < oy w N
ﬂmwgg_%wﬂa i%zmﬂ%om%%oi
ke T o W ° M SO e )
G A Al xS g dE
o X A 1D| Sy [y Ho ® W 5 N5 Ho "
T o o GooNo RS [ o o~ = o = T = o e
[ N K 2 S I 5 = TH
CERNON o 1 F om oo up o P o o Moo =
[are) ~ _w_o ﬂr‘_ i —_— ],_ILH i) © _nﬁ o . DT._ 0o o) UT ~ ,mﬂ
e g w2 e T woE o 2R Y E X g
T oo ow TR g B o AT TR N Y SO S
™ o = B o My fo R oop T W oy w A o
&@ﬂ%@r%xo_quoiﬂ_}o%@ueo_%Wﬁ%
o 4,4%@%;%%@0?@*148ﬂﬁ
= o) X ol — Ao o i B o = izl
o X0 = N o= BT b o m = % K =
ﬂ.%%ﬂ%}ﬂ}7%11ﬂ%gt W T
T e o o o - o) &R L m om X
mo— W o R ML B a_a e - 8 o 0T oy do M T
oF N x5 7 i S T oo o = ®m 9 = ~ B
E FCTR. CTN ! < K R = K Joo= = o W H S %
bR g ERRE T 45 E 8 % R
%,wym_ﬁwwﬂ_ﬂ%E_a%@mﬂﬂwin&mﬂHTﬂ
m = o T TR =y o) o 5 nyl 2 .NIA G =y T
= X O ‘DI o S WH WO o
~X = _,A_| LL;M M_vl,._ HA_I
T o T o
IR () R
ie B KA — o
njn wo o B O dn oF A ﬂ_u N OO T A -
o % i i o oy M H BT
B M2 o X T ot Y Ty
RS TG = O oM N W T oo MRT X
I N NSy X 5 L AR
to o oop %mveﬂﬂ__w%wmo_a%maan
L W_. M,m il ) MM M SO o o°F oF N N
nZh s bEfusrieteis
5 o7 B Guom w o ow X T M GO = o
T ow N B uuumomm%% iglﬂﬂ
< o o ™o 50 oy L MW o HON o
X m le = T wozm o K n
B oo oop T S ol mﬁ & wH F - o T
— L - N Tl ! TO|| - n :
R ) % oy B oo R m_% wo w B
5 5 o) of W = - ~ B B SR W
mn % - o o~ &M Y = hrg R
m L o N o X° - @ oy o
_, H o Wom ooy O R o= 7 o
LN i) B d e @ x BD @ >
g X o A Hﬂﬂ%%%ﬂﬁ}ﬁ%%
oA_.a_aNrwrﬂu ﬂo_bs.%momﬁﬂ%ﬂ%ﬂﬂu
w_ﬂ‘ﬂ%mm E@uu‘ﬂ%ﬂ]ﬂu%m‘,ﬂﬂ
LL B s o = %o = X o > R < nj o WP
mowﬂza%ﬁﬁﬂ %EE%%%%QQ%JE@
o~ ~— — -~ 0 =
w o N 5 N - T %
e TR PSS EzEEEIETG
R e R oﬁéﬂ%w%qmmzﬁﬁ
IS Ik — N 1|
T oM Rl T o Moo it
T R o BN o
D M ! O_E ﬂm_v Lm

147

Hisz 1A CHF

2 2022

H

Al
[y

A
[y

E
=

2Z0IEJHIZ0H= #EI1=, 000

146



ol

T
ol
oa

o Utk AL o]

T

=

s)xte] %]

iy

o

2 38%%ko] ZAlof o

ol
_

L ok TMT

T
=

sfo] gte] 7o

<

o5

| A
ol

o4 o] Thi4=(51%)7} M) $17] o] met AR

]

°
o=

_‘I

1, ¥ tobr} o o] g AE 4l

[e]
= 1

al

A

we

]

ol Y WHH oz <l
22%7} keE MEE &S

14 gkt

°

°|71& 7IH
lol=
SR 8

or
o

4= 4]

O|

s

5 always on

25 713, A% A, A {4, B

. AGFTE AINA YFA] A5 7L

a

el

L
jo°

i
JX;O
I+

uy

=
o

Mo

juy
B

—-—7] Eﬂ 01 ’ collective

2= 21% —E—Zﬂﬁ]‘ ﬁl’é"(}oogle,

re1d
=

| etst

A_]](QZ-EL\.Salesforce, IBM & ¢

disconnect days, O]’

|
o4 B8] 43%H T} =9ET, W

ol
=

=

ok 22AEe] ARt B

Bl

2I8S =9

2}

il
=K
il
M

T

WA o2

=

(¢

4

FolAH52%) 02 =
ol olAE T dAfe] 2

=]
il

o
O

9/] ‘{H_O]'%burnout% ‘%]’

it

&

-

3

1A Y7

=

=

Age ol $17]

5

7l

oF

S

o] A H|&9l 48%HE T =

=

g

59%= T}

T

S
h )

o

TAH o= FIHs)

o
=

&, ofe ARl A S)

B

149

Hisz 1A CHF

2 2022

H

Al
[y

EA]
S

2Z0IEJHHIZ0H= #EI1=, D00,

148



o © 0| I ~ 3 -
Gl R O R Bl SN
op o om o T oy K e By ®
I =2 B L TR oW y < ) B o
ille N B o T o W5 W H T 5 F ol
oM ok oof mp H N MY n IR S o U B T N
ol N BT F RO < o ~ & X
7o~ oy B ROX o B o L o % ook o
BN T TI = O N oo BN o ~
o0 m of o- o N I ) - 9 o o X B o ™ e
ecEd ey IR pFewESDE
1%31&@&%0@4 GG S N B
R L = o W o = O w W T ow M o o
Moo xRN A T B oy § oo H FOE
i L T A SR T T S
—_— . 0 ey 7}
e M oo X Mo o SRR . R L mﬁ oy
moR ST e RE T &S EEECE
e e,2adT JaxcEiliTgc
O s A L AN rc i S
o L on 3 ook 2w T = T o N o N ° i o
Eaml_z N TN our oo o Mo B
o o < B = o T 31 o o=y
AU TR w Tk & oy Ao
o @ T oo T 8 doB OB o N % oy
1__/|,._ 31 ,m_x 1D| O_ ..__ ] m]mﬂ X 5 = n_AlL ﬂ_| ,DI‘_ .A_.E ﬁﬂ._ _Il_ ‘_u_lo MM ,_“___W mmM
RogmprgrtesS ot Eone i
T E o Py oy pf W ook oo W ol bR H
= =1 — o — — T E_E ) O_E
1) 0 _ 1___._ 1o O_ﬂ_ < _,AL 0 o ~ 0.._ D.__| s e En_ E._ vy ‘lnwf O_E
B on oW ot A @ & ogp oF SO oo = A
‘Iﬂ [=il] _IT —_— OT Cn_ .A_l o I ,_OL EO D.__v - iy vAL 1
T LPLnszieEizioiiioRd
~ o o o ol o [e) ) Tor Q L _ =
maw;or%mom_eﬁ%L_Lﬂaﬂﬁw%%_ﬁwmu_
~ E Tt = X = I T -
3 4 %o W OW B o X "™ oM TR W AR
wr
o g
e T 3
o A R TS S 2y
© ~ = 0
e L
od TR0 I m.,.a
=3 Tl oh O
=) T3S
gl 2 -
I Ty
oll = = - %o
o | N N I © = m__“u .m_ﬂ
) 2 R 3 g : sl
3t o “. 5 = =z
B T o ¥ B o
L o= £ o
ol R : e
%0 H % g 8 = W_E%
q _— o 00 © <t 3 W oM
op B au.s op g 8 ¥ =3
uf.. . gt
r B Ee - =
s =F . = - S
= & ™ - i
Iy fr 13 4 [
ol & " p g
e nr 0 0 N TS
L) o b Y rH 3 5 i o
ol B o 2 < or 30 a % i el e w
grel = m_m o__. o < Rl m_.m mﬁ _ﬁ_A > ._M
=R0 & o %o 5} = 2 ______ o
o 30 31 2 o g m__” mm MW EEM_

Fon W ¢ %
- xo

151

e 2022

H

A
[y

A
[y

E
=3

220|E7}H6IFtH= ®HI1E, DO,

150



hE A 9folA EEE AL, A9 A ]
9] Yo 429 Tof & mzeh” 20204 €
78 A gender bias©®] TMT 20F 91452 d<d
g 2 FllE= 2-8shs Aoz yeth?
O oF 2 A Aot o v B2y A e
| o & ottt ERES AlFsts AT ok oS
ey 205 9N 7198 Asd sAl <3 42
219 o5 Al o]5o] A9 H] L2 1
dofe= o4 Aol mEH, of 2

A 429 1= A A hgtot.”

o T« R
oo ck
o il okl rr

1> 4,

=
o
-PSI:I“

iih)

O AH7lE FEolA oo v
Fol} 2ol ey} Mk o] 9
AR Aol FAA 58284 A

wo}g wjekslof gk, 27 /1% 4,

d =
ol @
rEl

>
N,

2
ol

ox

EE0IETH0IFtH= HBI1E, OITI0o, S 2022




SN0 ~T QSN

M=Z2 Jl=, MZ

|>
Hl
[
=z
d
|>
Hl
[
4>
i}
O

o
i o LAY AlTHE Ct
s S
. 52022:” B3t Al AICH 710t HOJE
= 7\ F{IT
U7t AL B AT A o
A2 4842 0
2 of

04 Al o0
|EM: LS
A B3tEl= Al 1A
= il



01
AR X NFT,
2EX SESO OXIE AE S

Paul Lee, Theo Ajadi, Kevin Westcott, Gillian Crossan

[>

Zx WE
A otie} 243 4 9 Bt ol d2 HA|E ujrlo] Gz o]
£ 7155H slF= gAE7 s EE nonfungible token, NFT= A X F

Wz AgoA A0 YA oA | Aol

& ol 7b Folsts AXx BAWS WA AFsHE

156 2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

g2 w910 NFT A1 727} @s|A A A% NFTo] gt 24l
o] ol Ao AW 20219 8Q71A] A4 H 37k 72 E NFT

obE 57| % Wl 19] Telg Y gink?

NFT7} 250k olnINEe M2 S8

NFTE 54 22 FFowl o]H 8Fkthereum T2 EF A1 0|t BAHY
dlojgHo] Ao A== B4 BV Af AEAE Rz d
fond g gAg Tz 2407 A480L FEAET @A)

7HA] sl el iR O] A= NETOl& ult]o] ¢ztof tigt A-f-do]

U AL g-Ao] SIATE, NFTO] 2820l T € A4t ol ofgt 4§
Ho] e 4 9let. 2A7he] NFToli Ante Aokl Eakeled, Aok
272 AT 28 hsohn AN woket 24202 WA Bohs
g mee B

NFTE 98 48 Q4189 A% 217e] 15 H5E Rofs) 4
Mok A3 22 WAOR DHAL S5 olefd WA NFT
Lt Ox" 2920 A] Fold 81714 Rofath AEE ALE Q)
HB2 20219 A Feh St Lol B S5 6l APl
o B AE= Gt 19 F8 $dge|glid], NFTE o]

Hez ME2 J1=, ME2 EHIE 157



o). % Edo|d 7hEo] 2 ofu] A NFTO] HjAd Aol SA4 747pe] 1A 429 3440) 248 A,

oz, wAs gz, vielvs gAd fagel(Hfg AnER) R, ot S et Fe AR,
FRA7FEC] Bolk Bitsl ekl A BB o7, 181 A=t welR o2 el HeHrke e Fosiof gt
ARE7L 71He ESAY ez 247} diA gt
U IAR E 5 Qe 594 FHY NFT S & F 40 202249 NFT 330 FAAE2 204 425 A3shes A3 o
A% =gl B o= Lo, J2gA BAE oz A7 A= A AAF DAl Wi 71E9] A3A PelE EFote AN T Hrrg
021 7t= lazo] it Zajof s = 27 E 7} H]o] 4 2 o]t S RISk A Atololl A A o] FF e 7] 8 AL A Trget Azt
Zy7}ol 744 & 8.9} 3l4Ado] 2835t Ayt ot 3 52k 7 B @S AT Aol Al [PRE Zgeh AX = NFTO gt &
wokal, WelR o2 glof she-drte He Foldljof ettt Q7F AF7A & A& E L Qs AP R olehs NFT O 91417F
Axz QA A Z3 71 wol vrehdal 7 AT os &Y F8E HAIhE AL & & Qe F 3aAdo] I AA <] WA 714
ASR AgE= NFT 8-8¥2 ofnf Ax= Bgus &2 Qe & & AEch= Aot
Y 2-olu Ae 7= wr7E E Aotk NFT 7h=9] 7Hal= A NFTE #dq] Alftza] 2 £50] S0l 22 = @1, g, A4
o] WA, AAte] FaE, NFTo| 2ets)s SF7F Z6l=, J8]1 8 A F5A U9 SAZE 5 ATk AA Al o] S5 NFT &
of ZHe-Hrt, WA 2eF A40] 52 T, &, BARN L2 T8 EFS Fo0 20219 1~9€ewt 12128005t 2] Fio] Wuf7t JAF
A B g Ao IMETF F7he Aol & shubEel e ThNFT AR NFT7F gl E0E fpAtoll Al 2 At 4
o NFTE ol #4424 Qe vk, 22 gAwelete 371 2dl= 2E AEcly, I 4] ARV Fadt ALAA A AFHES
glo] 2t 7o) T e r BAH EAH e NFT= 22l npzlZe o] TAY & Aot ERFNFTE 715 she A0tE A ko] 7Hdsis &
2o A ) B A Aotk ® o= LR vl 2Ee] WY BAE Folfl ol AW, AP 2 I A2Eo] @ AfAFA AATE 2
& THE0] 1R AT WTE 2o wrllst Z2te] B Fe] Az o Bl 2] 7Feotth 23X =yl AAtd els BT et B o
7HAE 7HAA Bl vEAet S5 fARRE Hol gl ol ol2igt Aol 53] f-gshtt

158 220IETH6IZ0H= FHI1E, DIDI0f, SH2e 2022 Hez MZ2 71

M
Z_E
I'-IO
Im
e
In

159



HO NFTE 2okl AAE 5= e shAY, o] Ao AA(d 28

B)lMFE 7] T FA ARl & St Ad=(elE=ohef| 0|27

7HA] ThFRt oJAr Aol oSt st o ®iel b stk NFT 20229 o] Axz P NFT 852 5,1 51, oFt, ul4%

© HebA] 222 27 fEEAl A0l A EE BeE e, o 7, ool 2517 & AlA A W 7} i E2 Aot Axk =0l E

o ZFZFe] NFT+= Al Wil 7710 efste g9 A /id< o A Aolnt. 22fuf Alzto]l H S2W BE AX 27 NFT JH Q] A&

Ehdlict, = AEolA 2 Zolt}. o] 52 ZE 2] Yrormula One #0147} A Ztt
NFTe] ®97F geidol wat, F7h2)1 ZH L elole |4 AlA 9 AIA u Aol @ 2= SZholv S Aa7E =4 7719141 100%1A

A= ofoldlg HA Dol Mt EA|5t= ofoldl o= Hehet tixd WA =& @45te 3t 5 Aol & & |t & & Qe oHIES 7]'ds)

o ek &= Ut A7 HARISHAY Halig et 27| = Fof o] 7] St AFEol 2 Aotk o] i 21, |, e A F ol EEelA

st A& 01, 4 MFL 25Gucdi Viral 25 73 A arof| ARt NFT &&°] 71 2 iE& 7€ 5 ASAE BEdhe o] Sa3sit.

AofE 4= Sl bR Aotk P et 7= o] gt ®A ] =g

e 928 & Uk ST O8A BEotd AE Al o 2 1801 =3 NFT 75t 222 $3F ERFS s A2 5Hs6tal: o

2o mufste oy A £30& e g o] vy e Al ol e IA R E& Aot o2 EHFS UE7] A T8 107 &

= 7o) el e Yook A= ket 2o,

B!
ol" o] 52 tAd A& e =] =& A Esh= 2o FAA =AH
1=

S glek. 109 AT S o] A A7el] Bahact Tefut Hld e, + NFTO| 594 237 2 wlebglo]d 2 Ets] Bod 4 9l
A 0 A2 A7 25HE A olA ol el TA Y Tl AdL F FHlzo] dglo] BT AAAS Folghtl

52 WokSoli BA7tA] 9} Qirk. 202240] AlolulS-& A9l ofolg C AdET 2R 40 3T GAT 5 gk Lok EFAES 7
B A & 52 Tulstr] S8 sl 4ue] 2eig A2 A ZspU e SET @,
olct. olefst A ofol et S 0 Ao ut £Ayska, Azt . REAE NFTE WHE L g v 4o] AAurEel 498 1
Sgkstel, shelol ut EAIH 3, A FAH]go] AZ(0)] et e, o] &g AHelo] Hs et BhEU S BAR

160 220IETH6IZ0H= FHI1E, DIDI0f, SH2e 2022 Hez MZ2 71

i
-
i
Im
o
in

161



H
<]

A

Hin

Stoh, NFTE 471 E

%) wofo

st

1=l
=

E]'. NFET 517}]1—8— ZH-‘TL_}'HHresale /\]

N|

ulE Aoke ¥

J:/\
— =

3

pj

olLt Afe]

H
=

1

o] AL

d

A

F

7FHo 2, NFTE= ©

Ioh2 %

[e)

Aol A A

Bl

AR A

=L
ot

£ A7

Ajshe

=gl

aoe) ofgEO R Pujsh 1ARE 7] FAA

il

NFT7} 4] Hof A &2

o
- -

E

2021~2022

o/

1jo
ot

1

HohH NFT A%

._._mo

o/

[¢)

(=]
Q

ol

sl

glolE 3]

5t

Astof] e of

W] %<

Zﬂ I zero-carbon 7:" ——‘:11] —%

BN

2Epao] ¢
ol

24 oy

—8— Z]T]:_]—%Dgpmoffoffstake @-9’1 L

z

163

i

1]
O

ez ME2 7=, ME

Sy 2022

2Z0IEJHHIZ0H= #EI1=, D00,

162



CIOIE{D} QIS+ 5 AI2

02

s

—enhancing technology, PET?Z. %}E% ;ﬂ 7] %E’oﬂ

“&Sprivacy

& A AAGRE T} HolE &

st
=

I

= A

<o
Tor
ol

m

|

ife)

Al AITH JHA1E & of THIOIE] XIZICH

Duncan Stewart, Ariane Bucaille, Gillian Crossan

H2=dl, s3de=

ops
o5

22 Hoto] F

S

ofof

dol87t =2

L=
-

7oz o

9|

g mo}

of glolH

i

)

__o_o
i~

i)

HEsHe o

glol

gAlol Aol AHE-E=

e
=

A1

A5

o} Agrete A WiEbe o))

AL Z-§ A AP HE

;0._

oh

ek dlold He

kel

ol

A 71Eol=he

A
A ZASe 1 ol HrrkE AddRR

It} AIZF o3 AFg oA

o Ql

eF gloly Het

el

PR

7€l F 7]

federated learning, FL

Ty
=]

1.

S}Ha
H T

ihomomorphic encryption, HEQ’ ﬁ

o}
=

,_._mo

=
[}

o
B

)

—_
fife)

o AR HolHE B

2
=

314pe]

ol

o 22olE Z2H

AAHHE T e Hlo]y Hete] Fa/do] wotyof whet

@_

g A

s

g, ol 25 7N

s

ioff—prcmisc tg_/ll o= ﬂjl\l-i;l E] EHO]:

o & A 713

2915000%

]

[E !
th. 20254 0) o]2W A% 27} 5

F A 27T 2022

ol 7149 Al =

It} 53] A2xAolet FRAAAT Fart 2 A

2 AIE A

o

o gels

At

Aoz

oV
~,
n_mo

<k

o

s
2%

ol 0]

165

Rl

Hez ME2 71

Ak 2022

H

A
[y

=
=

2Z0IEJHHIZ0H= #EI1=, D00,

164



= A7} pitehs ZQIPHE 9 0f HiolE Het Ao wi-¢- st SojEth’ iE7A 7, AgstES AFAI7IE ol 2Rt oA Z2A
ol2fet A4S S5t ] flol Fd 2ot dtets= AEskL it M= H ZEeiie 2 okt @4 A il o 2] Hg =] Qlrh
A A TFAdTE ZAA HoFH o F5HM, TFLT HHe

A 71EEe] 2R FA R ATE AL Sl B, Z2AA7F ZA AsHE AR B8 HlefA o2 e 4 QleS
TIGT AFeEol 7199 HA E5oll E&ol 2 4 Ak e BE A R A2 Zle] diside 2ol Ae WEA

it I3t st Agese 9 JeHes bR g

THYTe AFTES AHHor 2L AFol1, & tf AFH 7E 94 o] T 712 Z]&o] @A Aol 7] wWZolth. A AlAA
Al &2 AR B35t o] 52 aypHo||ut ztzbo] thdo] 9t & o= A 7|THES Al 5EH-S dgteta 9lar, 2016 o= i
FADE 0|83 A4t 553 Ho|E & o8 AstHct et o AH B S TF7 General Data Protection Regulation, GDPRO| -8 o] 2|9t gFo
Yot52 5 AES oA 717] ZREAAE o2 H|Ql AT AXE 2RI RES A= AL F7HE Zolch. M2 o] Mg e
o]7} 9125k dlo|E|AllE] €] o] StEfojet Stgo] o] F o]z o 7] 7] 11 913, GDPR A& g5 7Zsbd 4= Qlth. o5 A= <lal, whf
7] ApolE Aot kg QH Aol wWE dA o] dasirt.(o]7] 2ket o]-g2; B o] g2 Wbt 4hY o oA AL AR ol HaS

AN "N A edge 71712 APFER 22 370 2R o=RE 9 W 0]F AA 2 Adgeltt. sdd et deetae 7Ideol 13 A4 84

"ol 3ol 9127 FR717] T& AT = SEZAM7)=H B8-S & ZolH, o] & Fofl Al 0|8 7135 A &
ey Ao Bls) -2 Hobklnh. A=, Wbl Lo oF i 4= Sl Zoltt

d& B o= gtoluto] 69 SAItsG T YEYA 7|59 Kt Zy 7 g TR YLt Aol disll =oste & tHE ol fi= ©]

2 o]-go] 7HsallA, ol 2] 71719 et g A-gAdo] e A=A 9l E 71&S ol8ote FAET THo] vk 2 PET T H I A]of u}

th & i Z3AAE0] L EAA ES HjE v AR EHUT 2H, TGS et ATE Hfederared analytics(A TS5 A| A 5H= E oh2

o Agets2 &4 Hoht ey ol Ve A8 oS 917 197121 9] AI-ALY, A&, 7Hd 5 roco] HREFTH B2

Z2A A UG ] o] @5 A4 S ohl A o] gt BE 0] FAIE ol AR WAt gk HEap,
A7) tolch, W] BHUAE SEt 25} AR 1 H) =3iA T oog, ThOl AR AZE s, A Hohwide, BM, §% FURAA ]
B AFe MR e Ag ZZAME ST S SE A7} 2092 2o 5§49 AAFEO] o] 5L AFET 9T, vF FRE 154
166 220IETH6IZ0H= FHI1E, DIDI0f, SH2e 2022 Hez MEZ2 J1E, ME2 EHUE 167



FAZ=ZDareA, ADinel, LBFZOracle, TFAE 7FE Mastercard, 22T AFE]

Soiabank 5] AL8AS} EAA R $Ealw ok, B, 27] ZRAE

of d¥d AYE F2 it AdEsolt B 54, 28 w2oflA
ARG ARIZE BRI Qe Hiv HAE, #E AR, Aol 7 5 S

=G 95 AHgE T QeH(a™ 1.8

i

a1
SSUS o ARSHSO0| AIA F4 7|t 2| 0|52 21 Ut
SYUS HIAEMS 2Iet S AIBEMY, 4, HESYL REE B 5

| GEER W s3s
3
5
2
4 1
2
1 1
Cixg B U AR B 28 2] ot Ho| 78

Z2{: H|0|EfR2|SAIMIE|(Centre for Data Ethics and Innovation)Q| ‘At Atz £ 1’ H|O|E{0]| CHSH 2 20| E
2, accessed September 30, 2021.

168 2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

© AAAN, B8, T e, 59 HASH A B2 5 HlolH B

Qbell RIS Zoke 71es

o ARBSHIAIZ csolt AR E S HA
o G AHAFH(HDTE, o] 9 T4 A 2022 673 A

Hez ME2 J1=, ME2 EHIE 169



I

o
—

sH4) 17

©°

ofo] ohith, e} ol ETE ghy

HE7

‘l_

iu}
—

o]
=

?_

B

oJulg

A, B4 AEA TEYE0] o] Z]&l

=

[e)

ofof ot1, 5

1

o

Sl

o}
ol

Wy

EgoH, A YA R HEe FHA A

sflof gtct.

Fer B E

Ile]
o0
<N

B

3

A =243}

o
5]

7}

his

L

S

8

i
=2

et

St

S

o FHztE, HHE2
SjoF

AR oIt 7]

ol
s

<0
ol

e

oju

o

ol
T
4z

ol

oot A
o @lds

o}
o

Fet 5

9]

71 B 4o BHE RYEY

fika)

=

1

I
[€)

I

[©)

oS
-

et ol Hets

<

T

i

o

2hA of

=2

o}

StAA AR E

<]

W sfo] e}
2420 ZTgE, ol gl /]9

o

=

[e)
it

A
A71E #4oh

Rt

{AfoF Al

o

7 A7)
ROIHEeHE 27158 ERAA, Aol Here £5] ) o]

ES
=
=2¢

7]
Ao}
o]

=

ol
L

HEE 9 Ho]e Het 7]

171

O

Hex M2

2022

e

H

A
[y

E
=

2Z0IEJHHIZ0H= #EI1=, D00,

170



03
20224 47 ARE

BHS CZXIT ASHS 01

Duncan Stewart, Scott Buchholz, Ariane Bucaille, Gillian Crossan

FA T+ % quantum computing®] H| = oF2] @ Wsiet. 1€ Thy 7Y

ol gug 8 ast glek onlt opet,

Pt AFY N1e A% 02 WASkD YA, 202290 P

EAG B AL B0 S§EA 2T AR YHL. dEolE
2L 5ol P AR ARAE] 20219 vlaf A e
o) P BBqunun olne F U} D AR AT Pt B

QTS ALEE 4+ Gl A I E s FUIE i8] S0} A F RS
Eote 202, A AFEY AN 5L ZY5H NEE At
W14 AT AL 2021 ] I3t 109] Te o]ahe o] H2ef £
BT, T PR AR ARAE S B2 7 QR el 4T
172 2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

81715 Wek! Wt okt F3, 9k, Y, 5, Ygehe, Auiet, v]
25 T BP9t 71eel BAksha gle] 20219 S2F Zlo] 50
o IelS Y AOE FHH o] 23 FFol AR AL Y
2 WAA, QA 719 2L 919 P AFHE AgHE 7]
gle i3] £ B AL 44D ZolL o] 50] ALg AL
2 #Asto] AgE A0 AAH 4 AFE SFEgo], ALES)

o], MH|AY FAF AFEHQC-as-a-service 2] 20228 Z7F Wl &L 59 2

U7 ARH, TES IAXT 2 E0] S| FI] o2

A ] A AFEE 1903 129 179 A& 0 2 sHso Yol & F
7| Bt FAL H|Y7| 9t H|gh A 2] of| olet. FA] HI7| 7t o8] 8=
2 ARE § doke AL o4lohe ol off Ik (I3l 53 H|o]
Ego] 7baifths APl BE o7t 8-S 5] Ect. shA|Rt
1 ‘gholE Egto]o] 18 Wright Flyer 1= 112 59% F2QF A]& 15km <]
L2 oF 25515 E Y= b 3R Wolrt. ZFAL ¢ g Hhof| B¢

A=
A 2P, FFBE AA RRow, AT Bbs Ak, AAHE At

ShA|5 oF 104 & W@7)E AL AAD AN Fes sRoa &
kg, @Al TR} 7]4o] A4 o weA ARsta 9o 1

[

Hez ME2 J1=, ME2 EHIE 173



aF
=

A

o

.

=
=

314}

I @sfe w2l

5]

Ac}3

=
o

a1

o
R

s

min

mj

R&DO]|

ok o

Ell

A7

Q

=
<X

24

FA AFEZE 59 Mo Hls)

Al

A =% 2022~2023d 0| o]

©

3

=1

17} 5

TE

8791 & 7

7 4

|

i

d

Z

A
T

T H]|S

ARk, @A AA

u] AR ole}. A ARE 7} A

o}

L

1

st

5 ©

Q.

RESIR

[¢]

=

L

A H AHE

ER AFEHIAE €

2t

A==}
T =T

o]
=

ol
=R
A
—

ife)
“_._.mo

1o}, o

[e)
1w

4 el o2
A

=
©

7k 71

=

5}

[

s Aoz Holx
sfloF

5]

1
S
Al

of 7}

B

4

7]

o}
L o
g

}

e

o

na

5

5]

Z
pd

HHA
ot

1

]

S

7] o

oF

1o

A

PG 58

ARe] A AFE} ob AEA AFEH7

°

F£5

H

—

1

f ol g A, A, =elol

o] obyrt, 1ut}

Qo
TR
Al

oret.

7} 57

1

dniet A2 9l

™
=

2 g,

B

¢}

glAol iR

=
=

ol Aoz Helrt, it A4 A|A S of

o
T

H

ol
min
iy
HE
TH

1jo
=<0
Tor
T
Al

—_—

]

or

FAgr 2
o4 4

°

Y q-

AR

OF

Ae*

o] A&A o7 AMEHAE R
o]
H

A

T

AaFE

his

&

S

Atete)

—L
i

= 7]&ofoF

St O
=

[s)

]

D20|E HIA0 %3 EAeT, o)A oE SA7 A BF
o]—o]:

1

]

o

o

o8

o

;o
&

175

i

1]
O

ez ME2 7=, ME

2022

e

H

A
[y

E
=

2Z0IEJHHIZ0H= #EI1=, D00,

174



A shotat A= Tk ot AR AR S ARE U2 Bl A

Ashe 7L i ofele el o AREE HRe vEA Az,

T G S, A0 fEE Aol § ol SEEE YA B
o] melg Fyotr]el fagt ST Aol A ek Agole szl o
AR olf A Ag Theet 2719 £4F Aol 800~1500 FHIES] )
7 EF0] BastH, o] Ak A EF2 vl &/ 7I%ko] Ao 7t
Solttal wekgiet® Doy A shegloler A Eg o] SAlE

EQF S0 webME FA HAH 2ol F-8okal AAA S A
A7 Aa= LA Hotof @t} 59] FAt 7]e2 ot F 7HA] ’HA
O F&EHI A FA 7leo] A AFEET HA HEHT] W2

Al

of, Hol= AAEAL o2} £ 74A A% FRAk A A et 20
OJ:X]' 4']_]}2;' O]’%Z]' (Qx}subatomic particlc% 7]%—9/] /“'H/\‘] E]_E]' 7@—@"/‘33’} /\é
5ol Held A g5/ AlAM Alzoll A2 & . of21_t Ak AlA

L Aok R R 914 stel B mUHe, A4 @4 24, nlAe o
2

A Z1 A ek ] S W2 58 2okellA 71 AlME tiAE
S 7HA AL Aok, FAF A2 oA"Y AA AREE AL AL 2 A
ol FAE 7hsAdol A, A FE7F 2020139 o]n] 40 FE H2 &

Al 447480, 2022 Vel oA BHE AL A Ao FE,

176 2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

Hetde AgRtt. QKDE o83 S4l2 FAols Folu 74

dog AdHEh ! £ 712, v]-§ WA A I SA7I7 B e

ol &5k, QKDE 98 =719 & F(@dieh A2 1zt

2 RO A AREE AL )IeE? QKD A2 ofxds] BA Aol AR,
o

2030do] ]2 309 2] fRof SHre A

SIYL dgets 5 ofE AT Tled vV 2(HE7]E, vy
3 EAA o5 2022 67 MER 7] 2R EJE S T
S o dgtels, ALAH /NI ES} dloly ey A=), vtk 7Y

So g4l Wolxulets 20228 @4 4 AFE} w1 AL 9P

A A1ell oW GG WAL Pt AFEE ABH PR RE
22 Foke B3 BASS 2T 4 ook ol Ak, 294, 4

Hex ME2 71

Ty
Z_E

ER EHC 177



2] A o @ oJu] 917} o] 2 olastr] SIS BlHEe ¥t A 1=7), A4t 2| o] of QI &b glo v, wiof nfetE A47h 3 21,1

FE 7149 218 S st glofok st 55 A, A, A 2262 5 A o] o] DYIThE HA| A4S e 2407k o] o] &

87 StEV S| o] 7% olWA BArsty M@t BUH %% 4 qlodatt diE AHssteh s ot A A4S

of ghet. 1 aFgh mheHE2 oo} AL ThT), o] AXel A Ak AHE
Aeke Shstet AUEL AU AAL A QNS Beste] & A, A% A1) Lehd 7]n)7} Mol A, ot 9] gttt

A} 2R Ao} gt

ot 7le B 5 FA el T FA H AEE AE Ee &S
of & IS &l =ohde wotsl miof tilsfiof gtrt. " as

121
ol
o
L
_9,
N
N
N,
iie)
oo
N
N
or
rol
o
1%
2
>
i)
[>
il

Pt FTZ0 2 IR AL E S 5 AT AR T2 P s
o |8 HE vl TAE S oIk

7% B A BA S BUE Pt P HEL 7%t A%
As; Wstol whe} et ok ek elEEL oled WS Y
2Re ok b o] S ) WIEA o] LhAof Gk
Pt BRY] A $F dAe] 357} ohd vfetEe] v gLt

Pele AF P gobg ok glou], ol

178 2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022 Hez ME2 JI 179

i
-
i
Im
o
in



2%, {at, of2L AlARe|
Al2g0|4nt R

i3
£
[14°]

GIOJE] MIE] OflLAA] AH| 2
MA w2

QAL LIDAR/BHALE] Ml

ol L 21245t

HHEAH|QF 20} A

N} [

Z2M|IA AlZ20]M/2| K5t

28 MHlA

10
{0
o

b
oq

19
0

N
[
=
X o

=

o o

1=
LN
o
oot
=2

o

B2 ofst 2|2
AU EELES
22 4528 AlgHo|M

b

X

iy

toh

rc o

BH=a a2 w2
Mz S 245t

2R0IEJHHIZO=H

B1&, OITI0], S412HY 2022

04
Al 210|= A
Z8tkl= Al A

Duncan Stewart, Paul Lee, Ariane Bucaille, Gillian Crossan

Il

Ol

202239 = AFA s A FAZE FBHE A, AT ko] P2 T

2 Aoltt.

ol
it
i)
gi
4r
e
i
ul
I©
W
ol
1o
&
olo
oo
r—]n:
9
Ll
=)
)
Zi
O
&
i
%
g

< 202395 H 24508 A o= AgHn. 47
/\]-‘:H—Ll' ’]Oﬂ/\_N: s %}ioﬂ/\i ot ?l/}—],, /\}ﬂ@ ;G—r‘_‘?—]'soual scoring,
XIJ-ZHQ’]QOH Ogﬁo]:% U] _]’IE 7] £ subliminal technique S BEAI 6]’—?4 7]%‘3]

w412 Lk 3l

Hez ME2 J1=, ME2 EHIE 181



Al X, 01R= ES0IX| T G2 =2 « Al AlE ARSE S FBH edoez LT 5 A

grop g S7ht 2] o] Al A Bl A BES ART 4 9

itz oz oozt el 7l Ao Ae, 1A HehttE2 4 o, g =7 A 29 5 A B ¢S A
gtotal A2 o r o557t 27Fs stk 22y &5 Al A417F H © ?Hd 1 9] A Hof 2t SlAte 2olelE B & AT
W2 Aol +HEHI M FoEE WFe s vobd Aokl o
= vt G ARl o] 50 At} 20219 7]F F-H AT v AlE L A 78S Al el Hish 7 et Had]E WSt AE
Al Wt at vl = AAH L 2lrrce] AAA = Al A1 E etehs =01, 20219 89 HAA A = FTCE| |7} 2] S 2 EfRebecea
8ol AN, B T=2 Herls 71dsel diet o2 714 1A Kelly Slaughrer 197 W82 w23 go] 7] vh qloh. "gareE
S vhdsta glow, I Fofl Al 1AI7F 23 Sl 2ol g, A8, AoA0, FE 5 T ot T8 A F9A
T off shE AF 17 off JAel| Al #A1E AelelAl &= e, 284, 2347t 20E 2 dhe SV Bl vEral 9l
7F? 11 ol v 2t thO FTC7L 7129 2oz Al A4S Aot o= AT M2
HES s AleF dae|E 9] oAEA ] EH e Sfohe AL
+ 2022499 Al= 3 59 A3 vlwste] @5 AEsE Aol = of2g o ok’
= web A8 T2AA, o e AT Eo], T A o] S AL 1A e LI ol fet. 7MY 224 o=
EAE 9o Al 1 ol 2t | g4 vlgez o @ 2 Al @4te] A9 E71Hssh] floltt. dale|Eol SAragE ¢t
S Ae & Qloht I AT ooy E5] & 4 e =R 37 s ol B A it Aol il AUA & 571 gl of 2t
A} @2 HEEHA Rt A9 asdo] tiFd. T3] Aoz sf, 204171 A2 B8 AT 7hs skl AAL
© GF A 7IBES T, w1, AL, 9, AY AR o 7Feet 7ol vl Ale A7 S =2 7ttt A= AFH
T A9 FF2 SISt Yok A€ 5o, @A Al9] 712 EX FET 254 5o FAA AHE oIS ¢ 2HE WRl RS St
AR Y2 A 718 2 71eF SA =R ARe) A A A9 © Zo] FA oA, Tt A& Wl Al A 28E olsiskal At
THs) ARt AAE dorgtth? SH717F 571 "2l Aol 71o] o] 44 JFe U2 5

182 2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022 Hez ME2 JI 183

i
-
i
Im
o
in



AL A4S BHA5H o] AL HE Hold o EAE A Ak, ARE BHED Y2 FEA DA Foek S T WP A

EUQ| AL 11A4ISF Z¢tolls "&9, A5, HI2ES S13t HolHAIEZ 4 7st Al 22t S 712 QAR 1 HlolH= Qs Ale] B2
dstal, txAdo] AL, eF7F glom, edsiof ek Al = it E7HA] YLoIAA] ¢h3tal, A= SJAt= Al € A& el s] S
2 Al ol st HlolE o 17} ofuteintsty] wiZ e, of 2 Al A= 9 A A W 715< flsl Al &l 471 vre 9
g 114, 50 ‘2Rt glow, Sdsfof At = 22 Hivk ks Fe vl Aot AE 0] A e, 53] 2§ Ee A AT e
o] Atel 5ol SEst e A=39] ol 7lEolH? F2o) AIZF 7P 2 e IS Ao Btk QA ny, 1.8, &

ADF ol Aut Abg- o whet, ik e 1A ol tiek sy A, &9, 8oL, B gasto] Al £ oAt 2o 2A171 AL
E a7t ik ol 2Rt #A17F Al9] Aol 7k @ = e} wjof o] 7 + oln] gol Sltt.
=g 245 geolt. a9 F8& olsjiAES 53] e 7l
=0]of ettt T8 AHIA AEe A8 A, $7, B1A AR EH

BT} 24t Feof o]2& BE oA AR

AL E A& A 71 BEL2 1250 U 5 o7 o] o ALE AFgHs T AE A 43S A 2 Aol
& AT ARSI HelE FE e AT ST AR 4
o Alz goshd HFdel Y, F, 4 A, A, &5 Soll o A 71EES JEU EHES 55 FAIE Aolnt. ol5 k7t
2t Ab2 APEskal Qleks A7t7F olu] A4 ottt duhA o= Wk AR A ERl = S AT A9 AR Al €711 Q7] Wi
< oln] Zolo& Fotal e ARSI | =5t 2-8-ett. AVt oltt. Al9] g& WA il duttt AAIZto = gk o] FERl=2F
AAIZE 100% A52Q1 7] ofy 7] fizolth. Al= Hlo|HAER & SAIStE A2 E7Fssu vlgA s 4dsty] ogle doju. 1
gibotof sh=t, o] Ho|HAEE Atee] ¥d-de Wt 11 23 2 202013 9] oF o] =, daelE SA AL 256k
of2fet Hol[HAER T H Al 1o WA= wiAlSH | Hhs & AP = glal olsfishr] ol Aol EEe] 2dl= FA
518 SEA7IE 497 B Tt 71E9] of27A] EAlEE AR 253 ofstAZ 4= 9l

HolHAEAA HZE B ARz & A BeE & & U = Ao g Yepgeh !
ot o] SlAte oA 82 sl Yo Al o] AL |4 A Aol oM He 33 (A, 5, 35 54, 78 44, ¥
184 220|127} 0IS0Hs HEDIS, DITI0, SAM9 2022 Hez M22 Jl%, M2 E3s 185



olet. A Ao A AR Au] 2] T

)ol 27

=
[}

Z 914, AP AA

2 GApt o

—

o

w

__01_

T

alo
<]

o]

©f Al AfH]

=
™

B
%
<
!

7z

s

]

m7F =4

AIE °]§st= B A B2 HZ==4] AH

a2}

1

ok,

AF

s

S

oleh”? Al A= E

E2 Al 7]|&S

o] FZoke FHl Ateto] & Zoltt. T AH| 2 42

=
=

A, RIZ| A A FE HAT} 2t o] o]2E BE oA Ao Al

o,

™

ALS) E42 71

5

Tl

ol

Al w7l

o

AL
__OO

j—

0

"
U
<M

BC
ma
[mt

)
—
Ife]

A ARt A8, A

—

°
<
oju
cal
il
oju

AL
__OO

AT

=

o

S ¢

ok sH=

125t o

S

oF
s

& F2+=

S

Ae AHA oz Aol

oR

o4

A A

—]:-_
T

1 7=

S

P st e

g%l mHs

S

Ife]

[e)

<

gl

2!

o =

s

o]

2jole, npxjuto 2, 1) 71| B et Ab

a2

ol o
Az e 9]

H
H

-
.

)

AL E B dA. 4 7o Hd7lE 7]

otefl T4 ti o]

L=
1

SR EER

<

]—O] lﬂ _/_“_7{] ?:_]. I—ﬂ hyperscaler(tﬁ TR Eﬂ 01 E1 A

)

et 579,

ol HAI7E Zp2fe] Afuls

2 st gl

/\‘1 31_/;63 Al Al-as-a-service

=
nE

187

O

Hex M2

2022

e

H

A
[y

E
=

2Z0IEJHHIZ0H= #EI1=, D00,

186



B Aue oot Ak 4

AR BEU2] 7§l XE H S 3F7 General Data Protection Regulation, GDPRE] 73
-oF Zol, 3t HIES] Al A7} 2|4 7|& o= FAe & it o] 2
HH 54S 2 Y3 Feste 4 £ s el

A, Al GA|eF EHFo] LAY FHIZ AFAE Aol Al =2
Arg BT EYstal A Zhs et A Aol et =98 FEsh=
AL 7Hssteh. ol Bk o] A A4 Al A'S =S shkA] Ao
TA7E B Qstth= A 7130 Q141 ehalst= Zlolth

o] T upAHF Alute] @ 7F A S A gl o, A 7| HEo] &
= =09 A T gk 971X dioll Al #4417 33k = A
717 Ar oIt} A7 ol B A ZFRHE A= ob2] etstA] AT, Al

Goll 484 FFE vAA 2 Aol

EE0IETH0IFtH= HBI1E, OITI0o, S 2022




I
Iz

H1Z 233 AN AS EH

190

 MIAI JHLXHE= 012 S MIAIESE SHHE ALY HY

QRO|Ex 3t 8 AEYY AHAS GO WAG HE-S FEAF T
©2 o] HElE A=t JP. B2 P Morgan 5L AMH O 2 oh3at &
o] UE ANeflix®] AZF 1A {2 Hl-&-2 F7FIE. [82.81 22](2018), 95.31
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marketing costs exploded,” Motley Fool, April 21, 2019.

Leichtman Research Group, “78% of US households have an SVOD service,”
press release, August 28, 2020.

Kevin Westcott et al., Digital media trends, 15th edition: Courting the con—
sumer in a world of choice, Deloitte Insights, April 16, 2021.
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tries,” TAVI Latam, April 28, 2021.
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Tom Grater, “How Brazilian TV giant Globo is planning to compete with
Netflix & Amazon in the streaming war,” Deadline, January 19, 2021.

Gaurav Laghate, “Disney+Hotstar FY21 net loss widens to Rs 600.8 crore;
income up 5%,” Economic Times, October 27, 2021.

iQIYI, “IQIYT announces first quarter 2020 financial results,” press release,
May 18, 2020; iQIYI, “Company overview,” accessed October 7, 2021.
Pioneer Consulting APAC Insights, “What SVOD players in southeast Asia can
learn from China,” February 17, 2020.

Nikki Sun, “Alibaba, Baidu and Tencent learn Netflix lessons in content fight,”
Nikkei Asia, June 1, 2021.

Jeff Loucks, Mark Casey, and Craig Wigginton, Ad-supported video: Will the
United States follow Asia’s lead? —TMT Predictions 2020, Deloitte Insights,
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Ibid (Ad-supported video).
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October 6, 2021.

Deloitte estimate based on data from Tom Wijman, “Global games market to
generate $175.8 billion in 2021; despite a slight decline, the market is on track
to surpass $200 billion in 2023,” Newzoo, May 6, 2021; IDG forecast cited
in Sony Interactive Entertainment presentation: Jim Ryan, “Game & net—
work services segment,” Sony, accessed October 6, 2021; App Annie, Gaming

spotlight 2021 report with IDC, accessed October 6, 2021; Dean Takahashi,

“Newzoo: There will be over 3 billion gamers by 2023,” VentureBeat, June 25,

2020; James Davenport, “2022 is eating 2021 alive to become a monster year
for PC gaming,” PC Gamer, July 21, 2021.
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2 ot See: Kyle Orland, “Nintendo’s ‘OLED model’ Switch estimated

to cost just $10 more to produce,” Ars Technica, July 15, 2021; Hirun Cryer,

“PS5 shortages will continue until next year according to Sony,” GamesRadar+,

May 10, 2021.

IDG forecast for physical and digital software downloads, cited in Sony Inter—
active Entertainment presentation: Ryan, “Game & network services segment,”
p. 6.

Juniper Research, “Video games subscription revenue to exceed $11 billion by
2025, but cloud growth will be slow,” press release, October 5, 2020.

Jeff Grubb, “NPD: The top 20 best—selling games of the decade in the U.S.,”
VentureBeat, January 16, 2020.

Mitchell Clark, “Fortnite made more than $9 billion in revenue in its first two

years,” The Verge, May 3, 2021.
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Rocket League went free to play in September 2020. See: Max Parker, “Rocket
League free to play arrives September 23,” Rocket League, September 15, 2020.
ActivePlayer.io, “Call of Duty: Mobile,” accessed October 6, 2021.

20219 79 4-Y+= PS59] o] 10009 5 Eutsf] o] 71w o9 &
A At Z&0] Eekal et vl Qlot. See: Veronica Rogers, "A new mile—
stone: SIE sells 10 million PlayStation 5 consoles globally," Sony, July 28, 2021.
&Y Q} aho] 2 2 A X EMicrosoft2] & AAFO] EA1E H 0]o], 28 steam
20214 7€l A" H| ASteam Deck F&= 4002 2 of] Aol F & FTt. See:
Ryan McCaffrey "Steam Deck FAQ: Valve answers the biggest questions,” IGN,
July 15, 2021.

A list of new releases for 2021 —2023 is available at these sources: Sam Love—
ridge and Heather Wald, “Upcoming PS5 games: All the new PS5 games for
2021 and beyond,” GamesRadar+, September 29, 2021; Loveridge and Wald,

“Upcoming Switch games for 2021 (and beyond),” GamesRadar+, September

28, 2021; Loveridge, “Upcoming Xbox One games for 2021 and beyond,”
GamesRadar+, September 29, 2021.

Kevin Westcott et al., Digital media trends, 15th edition: Courting the con—
sumer in a world of choice, Deloitte Insights, April 16, 2021.

Sony Interactive Entertainment notes that its PS1 gamers have stuck with them.
See: Ryan, “Game & network services segment,” p. 7.

Conor Pharo, “Parents playing five extra hours of video games a week to bond
with their children, poll finds,” Independent, October 30, 2020.

Economist, “As lockdowns lift, media firms brace for an ‘attention recession’,”
July 3, 2021.
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Moving gaming to the cloud may promise richer playing experiences and
provider opportunities—if both parties are willing to commit, Deloitte Insights,
March 9, 2020.

A long list of potential challenges to cloud gaming can be found here: Sean
Hollister, “To succeed cloud gaming needs to disappear,” The Verge, June 23,
2021.
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Harry Harcus, “What does addressable TV mean for advertisers?,” The Drum,
April 30, 2021.

Paul Lee and Duncan Stewart, Technology, Media & Telecommunications
Predictions 2012, Deloitte.

MAGNA, “MAGNA global advertising forecasts—June 2021,” press release,
June 13, 2021.

Lee and Stewart, Technology, Media & Telecommunications Predictions 2012,
p. 18.

Sky Media, “How AdSmart works,” accessed October 27, 2021.
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broadband speed league 2021,” accessed October 27,2021; Scott Bicheno, “UK
broadband speeds increased by 25% last year—Ofcom,” Telecoms.com, May
13, 2021.
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Monthly TV viewing report: September 2021, October 13, 2021
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Nielsen, “Tracking the evolution of global TV viewing,” August 10, 2021.
Zenith, “Ecommerce and online video to fuel 11% recovery in global adspend
this year,” July 26, 2021.

As of Q4 2020, YouTube was being measured by Nielsen in the US market;
Megan Graham, “YouTube reaches 120 million people watching on TV screens
per month,” CNBC, March 10, 2021.
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more information on methodology and scope, see: Thinkbox, “CFlight FAQs,”
June9, 2021.
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7] AR A& S0l HIA Q= FaFolA Fal I E e Al tlo]HE ot
Skl Qick. o]eh Pt £4=0) 2021 1487] njs} 51008 g s 7=},
Vizio, “Vizio Holding Corp. reports Q1 2021 financial results,” press release,
May 11, 2021.

For more information on what hardware vendors are offering, see: Roku,

“Start with streaming,” accessed October 27, 2021; Vizio, “Vizio offers media

buyers fresh look at TV ad innovations in its first IAB NewFronts Presenta—
tion,” May 3, 2021.

ElETikTok2 TV FA 2 Al Ash= 24 Z2HE F sho|th 5 EvouTube= 7F
% 7)ol A7l B o g 2020 349 vF oAl 19 B-E 7| S 3t Tik-
tok, “Tiktok on Google TV and Android TV is here!,” February 4, 2021; Gina
Shalavi, “More people are streaming YouTube on their TV screens. Here’s

what they are watching,” Think with Google, September 2020.
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accessed October 27, 2021.

Paul Lee, Digital Consumer Trends: The UK cut, Deloitte, September 2021;
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Ofcom, “Figure 1.17: Average minutes of viewing per day, all aged 16-34, all
devices (2020),” Media nations 2021, August 5, 2021.

Ofcom, Media nations 2021: Interactive report, accessed October 7, 2021.
Ibid.

2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

10.

11.

12.

13.

14,

M
I

For shares of viewing for other age groups for multiple years see: Ofcom,
Media nations 2021 Interactive report.

Ofcom, Media nations 2021.

Calculations based on data from Nielsen, Nielsen total audience report: Ad—
vertising across today’s media, March 25, 2021.

Julian Aquilina, Joseph Evans, and Jamie McGowan Stuart, Video viewing
forecasts: Trends accelerated, Enders Analysis, February 18, 2021.

DVD 9] Aol A A% AZF 192 ok % ulu g v Z-& 245t glet. 2
29 DVD FuljaFe 200630 H A5 71 Z k. CRN, “DVD sales likely
nearing global peak: report,” December 8, 2005
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= T} Ben Munson, “Pluto TV on track to pass $1B in ad revenue by Q4,
ViacomCBS CEO says,” Fierce Video, June 7, 2021.
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tion on churn strategies in the US market, see: Chris Arkenberg et al., Digital
media trends, Deloitte Insights, January 19, 2021.
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TikTok, “Thanks a billion!,” September 27, 2021.

Julian Aquilina, Joseph Evans, and Jamie McGowan Stuart, “Figure 1. Break—
down of total video viewing, UK individuals 4+ (mins/person/day),” Video
viewing forecasts: Trends accelerated, Enders Analysis, February 18, 2021.
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BARB data: COVID-19 analysis, April 9, 2020.

Gill Hend et al., “Figure 3. Number of commercial TV programmes with au-
diences above 3 million,” TV advertising: Evolving the model, Enders Analysis,

April 29, 2021.
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Tim De Chant, “Chip shortage shows no signs of abating, may drag into 2022,”
Ars Technica, June 4, 2021.

IDC, “PC shipments show continued strength in Q1 2021 despite component
shortages and logistics issues, according to IDC,” April 9, 2021.
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quarter,” Wall Street Journal, July 15, 2021.
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Trefis Team, “Toyota, Ford, VW cut production on chip shortages. These
stocks stand to benefit,” Forbes, August 23, 2021.

See companion 2022 TMT Prediction on wearable health monitoring devices.
Deloitte, Semiconductors—the next wave.

Aref Khwaja, Debanjan Dutt, and Chris Richard, Reimagining the auto man—
ufacturing supply network: Using the semiconductor crisis to effect positive
change for the future, Deloitte, April 2021.

Deloitte analysis of public statements from foundry companies.

Intel Newsroom, “Intel breaks ground on Arizona fabs,” September 24, 2021.
See companion 2022 TMT prediction on VC investment in fabless semi com—
panies.

Yen Nee Lee, “Two charts show how much the world depends on Taiwan for
semiconductors,” CNBC, March 15, 2021.

Semiconductor Industry Association, “CHIPS for America Act and FABS Act,”
accessed October 6, 2021.

Toby Sterling, “EU says its ready to invest ‘significant’ funds in chip sector,”
Reuters, May 20, 2021.

Semiconductor Industry Association, “Taking stock of China’s semiconductor
industry,” July 13, 2021.

Semiconductor Industry Association, “CHIPS for America Act and FABS Act.”
lan King, Adrian Leung, and Demetrios Pogkas, “The chip shortage keeps
getting worse. Why can’t we just make more?,” Bloomberg, May 6, 2021.
Debby Wu, Takashi Mochizuki, and Bloomberg, “Shares of this obscure chip
component supplier have surged by over 1200% in the past three years,” For-
tune, September 16, 2021.

Anton Shilov, “Issues with chip packaging to affect supply of client processors

in 2021,” Tom’s Hardware, January 21, 2021; Mark Lapedus, “Long lead

199



times seen for equipment,” Semiconductor Engineering, March 18, 2021.

21. Motley Fool, “Applied Materials (AMAT) Q3 2021 earnings call transcript,”
August 19, 2021.

22. Semiconductor Industry Association, “Global semiconductor sales increase
1.9% month—to—month in April: annual sales projected to increase 19.7% in
2021, 8.8% in 2022, June 9, 2021.

23. Ibid.

24. Duncan Stewart, Measuring semiconductors’ economic impact in a smarter

world: Chips are playing an ever—larger role in global products and operations,

Deloitte Insights, April 22, 2021.
o I1271: U] MK = XL, Abe ZITH

1. Deloitte analysis of PitchBook data.

2. Downing Ventures, “The rise and rise of the semiconductor,” May 26, 2021.

3. Deloitte analysis of PitchBook data.

4.  Cerebras company website, accessed October 6, 2021.

5.  Matthew Gooding and Victor Vladev, “Al semiconductor funding rockets as
demand for advanced chips grows,” Tech Monitor, July 21, 2021.

6.  Chris Metinko, “Designing a better chip: Venture dollars flood into semicon—
ductor space amid industry shortage,” Crunchbase, June 3, 2021.

7. Semiconductor Industry Association, “CHIPS for America Act and FABS Act,”
accessed October 6, 2021.

8. Toby Sterling, “EU says its ready to invest ‘significant’ funds in chip sector,”
Reuters, May 20, 2021; Foo Yun Chee, “EU plans ‘Chips Act’ to promote
semiconductor self-sufficiency,” Reuters, September 15, 2021.

9. James Thorne, “It’s US vs. China in race to build chip technology of tomor—

200 2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

10.

11.

12.

13.

M
I

row,” PitchBook, May 4, 2021.

Eric Chang, “China struggling with semiconductor self-sufficiency,” Taiwan
News, May 10, 2021.

Yonhap, “Global chipmakers to break ground on 29 fabs by 2022: Report,”

Korea Herald, June 23, 2021.

EPS News, “Five fabs own 54% of global semiconductor capacity,” February
10, 2021.

Seeking Alpha, “Applied Materials, Inc. (AMAT) CEO Gary Dickerson on Q3

2021 results—earnings call transcript,” August 19, 2021.

SIET =X I A RISC-V, XIHHA JIF S0l LigOrt & 2121712

Jeffrey Osier—Mixon, “Semico forecasts strong growth for RISC-V,” RISC-V,
November 25, 2019.

Aditya Kaul and Anand Joshi, RISC-V Processors Report, Omdia, 2019, ac-
cessed October 27, 2021.

Patrick Little, “SiFive collaborates with new Intel Foundry Services to enable
innovative new RISC-V computing platforms,” SiFive, March 23, 2021.

Dan McCarthy, “China’s chipmaking just hit a record high, but self-sufficien—
cy is still far away,” Emerging Tech Brew, July 19, 2021.

Duncan Stewart et al., “Upping the ante: Venture capital investment in chip
companies reaches new highs,” Technology, Media, and Telecommunications
Predictions 2022, Deloitte, 2021.

Paul Dempsey, “RISC-V in nearly a quarter of designs (Wilson Functional
Verification 2020—part one),” Tech Design Forum, November 27, 2020.
Nicole Hemsoth, “Al is RISC-V’s Trojan horse into the data center,” Next

Platform, June 8, 2021.

201



10.

11.

12.
13.

14.

15.
16.

Semico Research Corp, RISC-V Market: Momentum building, accessed
October 27, 2021.

Renesas, “Renesas and SiFive partner to jointly—develop next—generation
high—end RISC-V solutions for automotive applications, press release,” April
21, 2021.

Gareth Halfacree, “China’s ISCAS to build 2,000 RISC-V laptops by the end
of 2022 as nation seeks to cut reliance on Arm, Intel chips,” The Register, June
8, 2021.

Dr. Ian Cutress, “Russia to build RISC-V processors for laptops: 8-core, 2
GHz, 12nm, 2025,” Anandtech, July 14, 2021.

Semico, RISC-V Market: Momentum building.

Stephen Nellis, “Exclusive: Arm raises prices on chip technology for some
customers, sources say,” Reuters, July 15, 2020.

Sebastian Moss, “Intel plans to spend $20bn on semiconductor plants, create
its own foundry business,” DCD, March 24, 2021.

Stewart et al., “Upping the ante.”

Wikipedia, “Comparison of instruction set architectures,” accessed October 27, 2021.

H3E UESLI, MIYS A9E0HT

202

Y B M QM TN HY 22 5

FWAE o) 554 44153 210] 8 @ 174 5 248 5 A7 Aolg @
%:éLdonglc% ;‘E@'é}x] (L%HE

Ericsson, Ericsson mobility report, June 2021; TelecomLead, “Report on 5G

fixed wireless access market,” August 12, 20215 S. O'Dea. “FWA connections

2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

10.
11.

12.

M
I

worldwide from 2020 to 2026 (in millions), by technology 2026,” Statis—
ta, February 4, 2021; The Carmel Group, 2021 fixed—wireless and hybrid
fiber—wireless report, accessed March 6, 2021; Ericsson, Ericsson mobility
report, November 2020.

A2 Ko 2 H FWAE A2 T4l e3¢ FAlolE

Bt g 40% H]-& Z7to] 7Hs5ltt. Samsung Business Global, “Fixed wireless

Al

A

o

47t

rr

access network solutions,” accessed May 2021.

Jack Fritz and Dan Littmann, Broadband for all: Charting a path to economic
growth, Deloitte, April 2021.

Federal Communications Commission FcC, “Implementing the Rural Digital
Opportunity Fund RDOF auction,” April 3, 2020.

GOV.UK, “Government launches new £ 5bn ‘Project Gigabit’,” press release,
April 20, 2021. The UK Government has thus far budgeted £ 1.2B in the first
phase of a £5B infrastructure program.

Tim Hatt et al., 5G fixed wireless: A renewed playbook, GSMA Intelligence,
March 2021.

Tyler Cooper, “DSL vs. cable vs. fiber: Comparing internet options,” Broad—
bandNow, October 27, 2021.

Linda Hardesty, “FWA is hot: 72% of global service providers are offering
FWA, says Ericsson,” FierceWireless, June 16, 2021; Huawei, “5G FWA, game
changer for fixed broadband,” Light Reading (sponsored content), May 15,
2020.

Ibid: Ericsson, Ericsson mobility report.

OECD, “Chapter 3: Access and connectivity,” OECD Digital Economy Out—
look 2020 (Paris: OECD Publishing, 2020).

ABI 2] A ] ABI Rescarchi= 5 202597F2] 5G FWA T 7]cpeAl o] 13

o 48% “37dstar, A% <F 41009 7t E5kd Aoz AGgct Mark Patrick,

203



13.

204

“FWA: A truly tangible 5G use case that’s already gaining traction,” Electronics
Media, June 20, 2021. 6.
g o5 A& Hmassive MIMOZ QTEIU, F417], 41715 Atsl] S8 i &
&5 71olth ¥ g4 A

ahe 71zelth

PN

R

M 2
ety
eI =)
o o

[>
o
)
>
~
r dl
2
rr
o
=
)
o
u
Hir
rlo
~N
oy
il
)
oo
35%;‘
o

© 22020 42710 AEjolE AAIRITE Aol =, Ak, A,
o, =Y, LR E, Z2RZ, B, 55 5 97/=oll A AAIRATE See: Jack
Fritz et al., Accelerating enterprise innovation and transformation with 5G
and Wi~Fi 6. Deloitte’s study of advanced wireless adoption, global edition,

Deloitte Insights, March 22, 2021. 10.

Intel, “5G vs. Wi-Fi 6: A powerful combination for wireless,” accessed Octo—

ber 5, 2021.
A 24 Y EAE =k 7

A2 A= AW vEQA 2 1173 -2ety
71718 5% EXS

AHg AlutE] 2.0 F38-& =} See Fritz et al., Accelerating

O L.
ohfEE

2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

M
I

enterprise innovation and transformation with 5G and Wi-Fi 6.
“5G and Wi—Fi 6—friends or foes?,” accessed Oc—
tober 5, 2021; Rowell Dionicio, “How 5G and Wi-Fi 6 will work together,”

TechPower IT Solutions,

Hewlett Packard Enterprise, November 5, 2020; Cisco, “5 things to know
about Wi—Fi 6 and 5G,” accessed October 5, 2021.

3GPP o554l EE3} 7= o] 5G Y E Lol 5o HAE (o efolup
CANA 221 FAAAAE A OJAIQ1 WBAWireless

Broadband Alliancer= 5 & FAF-& AAI T See: NGMN, “NGMN & Wireless

o] 6) W4 BEE A8t 9

Broadband Alliance join forces to address RAN convergence opportunities,”
press lease, January 22, 20219; Joe O'Halloran, “Wireless Broadband Alliance
rolls out roadmap for 5G, Wi-Fi 6 convergence,”

26, 2021; Wireless Broadband Alliance,

Computer Weekly, January
“Wireless Broadband Alliance releases
blueprint for 5G and Wi-Fi 6 convergence,” January 26, 2021.
James Blackman, “5G and Wi-Fi 6 ‘blueprint’ sets out ‘limitless potential’ in
Industry 4.0, smart cities,” Enterprise IoT Insights, January 26, 2021; Cather—
ine Sbeglia, “What does Wi-Fi 6 and 5G convergence really look like?,” RCR
Wireless News, August 20, 2020.

a5 7140 YIESA A A7 thd DR O)E Au|ojof A & H]5=3t
202397 AARe] Aol 7HE a3 3t B4 Va5

B SR 10%, 5G5 H SHA7t 16%F 247

o] Uhgiet.
shtz slolato) 62
71%30tt. See: Dan Litt—
mann et al., Enterprises building their future with 5G and Wi—Fi 6: Deloitte’s
Study of advanced wireless adoption, Deloitte Insights, June 1, 2020.
Giacomo Bernardi, “Why 5G won’t dethrone Wi~Fi 6 anytime soon at the
TechTarget, August 18, 2021. eto]uto] 6 %)= 28] AH|o QlojA®
LE BAF9NE AY

future services 5G will enable, but estimates suggest network energy consump—

edge,”

SItt. See: Vertiv, “Operators are optimistic about the

tion could increase by up to 170 percent by 2026,” press release, February 27,

205



2019.

11. Bernardi, “Why 5G won’t dethrone Wi—Fi 6 anytime soon at the edge.”

12. 23 HF NHell= 5G] 387 ©AIR1 3GPP H 2= 17Release 179] A8 EA
= 9%t 2F A|do] AA R A] ottt see: 3GPP, “Release 17 timeline agreed,”
press release, December 14, 2020. AHd 5G HIES T 59 td B4 if
St =0l oh2-S I %, See: Lee Badman, “How to build a private 5G network
architecture,” TechTarget, accessed October 5, 2021.

13, Fritz et al., Accelerating enterprise innovation and transtormation with 5G and
Wi-Fi 6.

14. Catherine Sbeglia, “Three key considerations when comparing Wi-Fi and
cellular for your enterprise,” RCR Wireless News, January 22, 2021; Intel, “5G
vs. Wi=Fi 6: A powerful combination for wireless.”

15. Mike Dano, “It's 5G vs. WiFi 6 for the factory of the future,” Light Reading,
December 18, 2019; Patrick Grossetete, “How 5G/Wi-Fi 6 will transform
multi—access networks in industrial IoT,” Cisco Blogs, November 5, 2019.

16. Fritz et al., Accelerating enterprise innovation and transformation with 5G and
Wi-Fi 6.

17. Joe O’Halloran, “Wi-Fi 6 ready for carrier network deployment,” Computer
Weekly, November 12, 2020.

18. Wireless Broadband Alliance, “How will Wi~Fi 6 impact telecom carriers?,”

accessed October 5, 2021.

Hi4Z 20| SHAIE WO Qg MHI 2

& 2P0 WA Qo= JI=

0g

L M2 38%% AntEYA] £ A7) 47]

il

agaha gk glelA Age

206 2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

=~

AAY, el B ATA ol F 71 71718 ART £HIAE Shte] AHn

ARPEQIA) A Ag&o] EL 7% 719E0] 2020d0] EF Ak FEE

AN

s}

Chris Arkenberg et al., 2021 Connectivity and Mobile Trends Survey, Deloitte
Insights, 2021.

Tania Pereira et al., “Photoplethysmography based atrial fibrillation detection:
a review,” NPJ Digital Medicine 3 (2020).

Cat Ellis, “Could the Apple Watch 7 really measure blood pressure—and why
is it so important?,” TechRadar, August 5, 2021. “d&@7]%, njtjo] & FAl4HY
A% 2022’ = 58 ABEE, NEappl AR H ATE FofdAY, $U& TA
u, 718t 59le 2] el

Bruce Brown, “CES 2021: New smart patch stores heart data for 11 days,”
HealthTech Insider, January 7, 2021.

g ofEe] Aol A2 FDA 2 A AA th& 713859 §17F &Th Seet HIMSS,
“The endless possibilities of wearable technology in healthcare,” April 28, 2021
Bill Fera et al., Improving care and creating efficiencies: Are physicians ready
to embrace digital technologies now?, Deloitte Insights, September 3, 2020.
Kat Jercich, “Apple’s health data sharing feature now live,” Healthcare IT
News, September 21, 2021.

10. Ken Abrams et al., How the virtual health landscape is shifting in a rapidly

11.

changing world: Findings from the Deloitte 2020 Survey of US Physicians,
Deloitte Insights, July 9, 2020.
Hiawatha Bray, “A smartwatch could save your life,” Boston Globe, August

23,2021.

12. Kirk D. Wyatt et al., “Clinical evaluation and diagnostic yield following evalu-

M
I

ation of abnormal pulse detected using Apple Watch,” Journal of the American

207



13.

14.

15.

16.
17.

18.

19.

208

Medical Informatics Association 27, no. 9 (2020): pp. 1359—-1363

Lindsay Rosman, Anil Gehi, and Rachel Lampert, “When smartwatches
contribute to health anxiety in patients with atrial fibrillation,” Cardiovascular
Digital Health Journal 1, no. 1 (2020): pp. 9—10.

David Betts, Shane Giuliani, and Leslie Korenda, Are consumers already living
the future of health? Key trends in agency, virtual health, remote monitoring,
and data—sharing, Deloitte Insights, August 13, 2020.

Zack Whittaker, “Smartwatch hack could trick patients to ‘take pills” with
spoofed alerts,” TechCrunch, July 9, 2020.

A new cybersecurity center wants to protect medical devices against hacks.
Charlie Osborne, “Over 60 million wearable, fitness tracking records exposed
via unsecured database,” ZDNet, September 13, 2021.

Deloitte, “Cyber, cyber everywhere: Is your cyber strategy everywhere too?,”
accessed September 28, 2021.

Donna Marbury, “3 reasons why wearables bring new complications for HI-

PAA compliance,” HealthTech, September 23, 2020.

o PR o] EQ] 2022 M- AETtE tEgo|E npzlEd o] A4
A
e

ol& oA o nR, Tl FEEE Tt f ol st

Sensor Tower, Mobile wellness market trends: Key trends in the global mobile
wellness space and projections for 2021, 2021.

Ibid.

Pooja Chandrashekar, “Do mental health mobile apps work: Evidence and

recommendations for designing high—efficacy mental health mobile apps,”

2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

10.

11.

12.

13.

14.

15.
16.

17.

M
I

mHealth 4, no. 6 (2018).

Rebecca A. Clay, “Mental health apps are gaining traction,” American Psy—
chological Association 52, no. 1 (2021).

David Curry, “Calm revenue and usage statistics (2021),” Business of Apps,
April 6, 2021.

David Curry, “Headspace revenue and usage statistics (2021),” Business of
Apps, May 6, 2021.

Alexandra Garrett, “Snapchat adds a meditation feature with the Headspace
mini app,” CNET, July 20, 2020.

Bumble.com, “Want to try mindful dating? Here’s what you need to know,”
accessed October 31, 2021.

Saloni Dattani, Hannah Ritchie, and Max Roser, “Mental health,” Our World
in Data, April 2018.

Surapon Nochaiwong et al., “Global prevalence of mental health issues among
the general population during the coronavirus disease—2019 pandemic: A
systematic review and meta—analysis,” Scientific Reports 11, no. 1 (2021).
Nirmita Panchal et al., “The implications of COVID-19 for mental health and
substance abuse,” Kaiser Family Foundation, February 10, 2021.

Matthew Kelly, “Breaking the stigma: How the pandemic has helped people
open up about mental health struggles,” NPR for Wichita, KMUW, April 19,
2021.

Jie Shang et al., “Mental health apps in China: Analysis and quality assess—
ment,” Journal of Medical Internet Research 7, no. 11 (2019).

Sensor Tower, Mobile wellness market trends.

Farah Magrabi et al., “Why is it so difficult to govern mobile apps in health-
care?,” BM] Health & Care Informatics 26, no. 1 (2019).

World Health Organization (WHO), “COVID-19 disrupting mental health

209



18.
19.

20.

21.

22.

23.

24.

25.

26.

27.

services in most countries, WHO survey,” press release, October 5, 2020.

Ibid.

Leslie Read, Leslie Korenda, and Heather Nelson, Rebuilding trust in health
care! What do consumers want and need organizations to do?, Deloitte In—
sights, August 5, 2021.

Tania Lecomte et al., “Mobile apps for mental health issues: Meta—review of
meta—analyses,” Journal of Medical Internet Research 8, no. 5 (2020).
Chandrashekar, “Do mental health mobile apps work.”

Ibid.

James Cartreine, “Mindfulness apps: How well do they work?,” Harvard
Health Blog, November 6, 2018.

Annie Lowrey, “The app that monetized doing nothing,” Atlantic, June 4, 2021.
The Lancet, “Mental health matters,” Lancet Global Health 8, no. 11 (2020).
WHO, “COVID-19 disrupting mental health services in most countries, WHO
survey.”

Ari Levy, “Companies are offering benefits like virtual therapy and meditation

apps as Covid—19 stress grows,” CNBC, October 11, 2020.

H5E za3a 0y

210

AOIEEQ XI&7sd 2ok £82 sclil BAHEE2 £00

Gartner, “Gartner forecasts global devices installed base to reach 6.2 billion
units in 2021,” press release, April 1, 2021.

g AlEAE =&t Slo FHATT 370 HEE AR 71719 COze Hi
ST AL, AR, o, 171 AR o] 2ol TollA= theS FHE. Seel Apple,

iPhone 12 product environmental report, October 13, 2020; Huawei, “Product

2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

M
I

environmental information,” accessed Octoboer 6, 2021; Google, Pixel 5
product environmental report, accessed October 6, 2021, 2022\d AFtE

ot th32 HX. See! International Data Corporation, “Smartphone

i
M

shipments to grow 5.5% in 2021 driven by strong 5G push and pent—up
demand, according to IDC,” March 10, 2021. 2022 AnfEE B4 4=
k22 %X, See: Gartner, “Gartner forecasts global devices installed base to
reach 6.2 billion units in 2021.” “H&7]&, v|tjo] W A4 o= 2022’ &=
A TFBE 0]l ol ZappleAtRFE AR Rof AL, T4 WAL, 78 530S

w7 garet.

A AA 1% A7 BFE 4.6 v]ElEo|c, A4 A Age] A T A}
2o @ o 2 442 et o8 Sol, uje] 190 A7 & 155 1)

ElEo]t}. The World Bank, “CO2 emissions (metric tons per capita),” accessed
October 6, 2021.

International Data Corporation, “Smartphone shipments to grow 5.5% in 2021
driven by strong 5G push and pent—up demand, according to IDC.”

ol HE-&-2 ofZ ofo]& 12 glo]E | 7|Qtstt}: Apple, iPhone 12 product
environmental report. ‘qT7]%, vjtjo] X BAAY] oS 2022 59 Y&
o|1L o EALR R E] WG Ko AL, TS WAL, e 5¢1& WA ¢Sk
i 2= 71719 vilE T T 3Ol 220 AT Aot wjE o] AntE

E Rdg JolstR g, 92l 779 By il wiETS F4k6l7] Sl ¥l
o A A& dlolel & AR 27F AHERE A= vt Zek Apple,
iPhone 12 product environmental report, October 13, 2020; Huawei, “Product
environmental information,” accessed Octoboer 6, 2021; Google, Pixel 5
product environmental report, accessed October 6, 2021. “HT7|&, njrjo] U
FAMG ClF 2022' = 5 EE0|AL o EALR R E] HRhS KoL
WA, 718 5912 HA] ghoket.

Ag-8-2 Sl A2 Lol &4 HjEFol &

—{Oil
e
o

rlo
ok
o
o
H
sk

4= 2t} Kimberly

211



10.

11.

12.
13.

212

Botwright and James Pennington, “Will your next phone be made from
recycled materials? These 6 tech giants are working on it,” World Economic
Forum, September 24, 2020.

NEL] ofolE 12 Aitolle ANEE 543} S EFS AMERITH A2 20257k

2] BE E A Eo AEg dAH=E AT Aot Apple, iPhone 12 product

L

environmental report; Samsung Newsroom, "Samsung Electronics announces
sustainability vision for mobile: Galaxy for the planet,” August 11, 2021.
Stephen Nellis, “Apple taps recycled rare earth elements for iPhone parts,”
Reuters, September 18, 2019; Yu Kun—ha, “3 Korean PEFs take 20% stake in
Australian rare earth mining project for US$250 mil.,” Business Korea, July 21,
2021.
Srilatha, “Examining the carbon footprint of devices,” Microsoft, November
23, 2020; Steve Chen, Apoorv Gautam, and Florian Weig, “Bringing
energy efficiency to the fab,” McKinsey & Company, accessed October
6, 2021; Shih—Cheng Hu et al., “Energy savings approaches for high—tech
manufacturing factories,” Case Studies in Thermal Engineering 17, no. 100569
(2020).
ofE2 100719] Al SFEUAREC] 100% A = HeFstar Qlotar 2
gt o] Zlo] et 5w, Ik 15008 vlEE2] COze viE o] ad Zolth
Apple, “Apple powers ahead in new renewable energy solutions with over 110
suppliers,” press release, March 31, 2021. “d@7]<, nljo] 9 FA4HY o=
2022'= =9 FPEolAL A EAZFEH TS FoldAY, TH& TAL, 7]E
e A At

YRO|E o EF2]= 4] lolE o] 7]Rteict.
L AntEE i AAE2 AL 7171 siAIste] Y AR =2 717
oA AAHEE & QB S 3A-S DA Apple, “Apple expands global

recycling programs,” press release, April 18, 2019.

2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

14.

15.

16.

17.

18.

19.

M
I

i 2] oAl H7| s ANEE B AREE BE 0 Fo] ZhAstHA eV E
(L A2 7]7] & REoA o= 27Dk Fol5 4= Jth e-H7|Eo]
St 271 YR o3-S Z=. Globalwaste.orgm “The global e—~waste statistics
partnership,” accessed October 6, 2021.

Sean Hollister, “Corning’s new Gorilla Glass Victus could let your phone
survive a six—foot drop, plus scratch resistance, ” Verge, July 23, 2020; Vanessa
Hand Orellana,“ iPhone 12 drop test: The ceramic shield screen went above
and beyond,” CNET, March 5, 2021.

Adam Ismail and Jordan Palmer, “The best waterproof phones in 2021,” Tom’s
Guide, September 21, 2021; Chris Velazco, “The Engadget guide to the best
midrange smartphones,” Engadget, June 15, 2020.

20209 129 23 Aol = Aol 7]Whekal 9l QtERo]E OS A
AFEEO] % 47 437 A4S e 4 s Pt vk RV U
et Abner Li, "Google, Qualcomm lay the technical groundwork for 4 years
of Android updates,” 9to5Google, december 16, 2020. 72 LAEZL2 /5 &
A £AZEQJo] AOo]EE HAHILTt. Google, "Pixel phone help," accessed
October 6, 2021, =L 5 oA} Y& HA I, A7 melo] A9 o]H

o} 23 717 2] 4-& BAS}, Karen Haslam, "How long does Apple support
iPhones?," Macworld, July 15, 2021. /32 Qg eto] = mdlof tfsf 517t
Hot Adlo] EE A|-53tt}. Samsung Newsroom, "Samsung raises the bar for
mobile experience innovation committing to three generations of Android OS
upgrades,” August 18, 2020.

Christian Wolbert, “EU plans energy label and strict environmental rules for
smartphones and tablets,” Heise, August 25, 2021.

Deloitte, Deloitte Digital Consumer Trends and Deloitte Global Mobile
Consumer Survey, May—Jun 2016, May—Jun 2017, Jun 2018, May—]Jun 2019,
May 2020, Jun—Jul 2021, Jun—Aug 2021. Percentage increase is based on an

213



20.

21.

22.

23.

24.

25.

26.

217.

214

average of the results for Australia, Belgium, Germany, Italy, Netherlands, and
United Kingdom.

Vlad Savov, “In less than a year, the $1,000 phone has become entirely
normal,” Verge, August 21, 2018.

Vodafone UK has noted that it now resells 94% of phones that are traded

in. Alan Lu, “Reducing e-waste: How your old smartphone can be recycled,”
Vodafone, October 27, 2020.

Andrew Heinzman, “Why you don’t need an expensive smartphone anymore,”
Review Geek, January 18, 2021.

e WA el ol g Zrf ol A2 2]ufE Aol 20201 2125509 el
12025 39951607 th2 A3t Ao g At} International Data
Corporation, “IDC forecasts worldwide market for used smartphones to reach
351.6 million units with a market value of $65 billion in 2024,” January 7,
2021.

Neil Mawston, “Bluetooth headphone revenues to grow 35% in 2022,”
Strategy Analytics, May 13, 2021.

FrolE 2o A2 20209 2339 2EE V€L R, 12.6%9] A% HFE
CAGR-Z Ho|H 2022W o= 2959 E&fof o] & 7o g =5t Grand View
Research, Mobile phone insurance market size, share & trends analysis report
by coverage, by phone type, by region, and segment forecasts, 2021 — 2028,
April 2021.

Based on responses from Deloitte’s multinational Digital Consumer Trends
survey, fielded in 2021.

LEE s AAE2 Fefioll AntEET 23tk o] 8 Ed, et 8 ag
Q1 3 opZIE Ao 715RE 717158 Al-5H7] AZFIE John Loeffler, “How
battery life could be the major mobile computing fight of 2021,” TechRadar,
December 31, 2020.

2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

28.

M
I

mhe £o] g )

pul

A7) ek ATzt o] & fleliM= F4d71 A AHE wASloF & 45 Sl H
He] 7149) 41 APl o9 BT, 1 % ohhs o8 Az oA Hohi
TANS, “New technology to extend battery life in smartphones, electric cars,”

Bridge Chronicle, November 3, 2020.
=2 THAOILAX] 2120l ZIQI0H 5 AEHQE WH, AR o} Qlu

StEI Awps BE 2ot X 24 stollA] g i o vt 35 &
= Hel S 7HERIch BE 29 oAl Hml e 10009HE 9] LA,
25C B TT°F9] 712, %2 obs, ¥/ 2 A7t 2 4= e

22t zAte] gloej et FHof o5k, 100MW 1 54 e g HHAE ¢
o Z2AE 842 80007H~1912000%t Gejo] o] 2. whebA], 20224 A A A
T8 B2l 4090~509] gejo] @8 A o2 o iH.

A

I
(¢}

s

World Bank, Where sun meets water: Floating solar market report, October
30, 2018.

F|Z 0] FPV AdH]= 200730l &3R4, 2018A7k2] A A]d 52 H AAA
A 5o, =2 TAAL SAY HFF ML= Qe EA] ¥ Ao &

2+t To read further: Emiliano Bellini, “Korea’s South Jeolla province is
becoming a solar hub,” pv magazine, September 18, 2019.

A Eol, 202195 20259717 §H2, Q1 H|E, B3, 2L wAR
5GWp o] FPV & 7t Aot o] & gh=¢] 371 AH]| 71t
I 20309714 2.1GWpel @ttt ofxJotei B =750l «1Qte] FPVel & Tl

215



10.

11.

12.

13.

14.

15.

216

2 71&0le F8 o2 ¥ Aol SRR BfHoll vl F50] Wk A
s®e 4+t
Fred Pearce, “Floating solar ready for take—off,” Eco—Business, May 21, 2021.

ay
EU= 18 Green Deal®] G8EO 2 2050W7H4] 719 S92 BARM = =
A3t o] & flo 2A7IA iETFS A olA AdT FEE AL AS6
of gttt EUE 71% Z§ 242 218 53 9= 203097k ©A &S X
A 55% ESHE 2030 715 B2 E At To read further: Council of the

Bl
i
o7

European Union, “Fit for 55,” accessed October 6, 2021.

Deloitte analysis based on information gathered from publicly available
sources.

Jean Haggerty, “Floating solar nearing price parity with land—based US solar

pv magazine, October 7, 2020.

EnergySage, “Floating solar: What you need to know,” accessed October 6,
2021.

Timothy McDonald, “Could fish farms inspire the next wave of solar energy?,”
Tech For Impact, August 18, 2020.

Emanuele Quaranta, “Floating solar+hydropower hybrid projects can benefit
both technologies,” Solar Power World, May 28, 2020.

AlAE B wee] A= 43 Bjgo] olBA HT Hebd 4 XS HoE
o Bl EA AEe] Q) o Folle Aol & FobRa, B EA
ol W2 Al7] 2/ Es 7] -87F g5 5he 219 AEds A &=
S W& 8 TAZS 59 4 Ut To read further: World Bank, Where
sun meets water; Guido Agostinelli, Floating solar photovoltaic on the rise,
International Finance Corporation, May 2020. <A 2-8-8Ahrc HILA oA 3
RS Aol AR 4 wdolA] e 571 o] A
Fe 25 d =] Flrthe Ulgol da3th

National Renewable Energy Laboratory, “News release: Untapped potential

2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

M
I

exists for blending hydropower, floating PV,” press release, September 29,
2020.

Bruno Paixdo Martins, Techno—economic evaluation of a floating PV
system for a wastewater treatment facility, KTH Industrial Engineering and
Management, 2019.

Deloitte analysis based on information gathered from publicly available

sources.

EMQ B8 AXE M 2HoXl= 2

Porter Anderson, “AAP StatShot: US trade book sales up 9.7 percent for 2020,
Publishing Perspectives, February 25, 2021; Isabel Cabrera, “World reading habits
in 2020 [Infographic],” Global English Editing, November 6, 2020.

Daniel Gaynor, “Illiteracy costs the global economy $1 trillion,” Mic.com, January
22, 2013.

Avni Bavishi, Martin D. Slade, and Becca R. Levy, “A chapter a day —
Association of book reading with longevity,” Social Science & Medicine 164
(September 2016): pp. 44 —48.

Megan Schmidt, “How reading fiction increases empathy and encourages
understanding,” Discover magazine, August 28, 2020.

Ashley Smith Leavell et al., “African American, white and Latino fathers’ activities
with their sons and daughters in early childhood,” Sex Roles 66 (2012): pp.
53-65.

Andrew Perrin, “5 facts about Americans and video games,” Pew Research Center,
September 17, 2018,

Andreas Schleicher, PISA 2018: Insights and interpretations, OECD, 2019.

IEA’s TIMSS & PIRLS International Study Center, “PIRLS 2016 international

217



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

218

results in reading,” December 5, 2017.

Mary Ann Sieghart, “Why do so few men read books by women?” Guardian, July
9, 2021.

Donna Ferguson, “Must monsters always be male? Huge gender bias revealed in
children’s books,” Guardian, January 20, 2018.

Francesca Brown, “Why are great women writers still adopting male
pseudonyms?,” Stylist, November 21, 2019.

Paul Oswell, “Meet the male writers who hide their gender to attract female
readers,” Guardian, July 31, 2015.

Christine Seifert, “The case for reading fiction,” Harvard Business Review, March
6, 2020.

John Hagel 111, John Seely Brown, and Maggie Wooll, Skills change, but
capabilities endure, Deloitte Insights, August 30, 2019.

Sophia Woodley and Oliver Mantell, Reading for pleasure: an evidence review,
The Audience Agency, April 2020.

Andrew Perrin, “One—in—five Americans now listen to audiobooks,” Pew Research

Center, September 25, 2019; Duncan Stewart, Mark Casey, and Craig Wigginton,

“The ears have it: The rise of audiobooks and podcasting,” TMT Predictions 2020,

Deloitte, December 9, 2019.

Sarah Marsh, “How can we encourage boys to read for pleasure? Teachers give
their views,” Guardian, June 11, 2015.

Mykol C. Hamilton et al., “Gender stereotyping and under—representation of
female characters in 200 popular children’s picture books: A twenty—first century
update,” Sex Roles 55 (2006): pp. 757 - 65.

Anjali Adukia et al., “What we teach about race and gender: Representation in
images and text of children’s books,” Becker Friedman Institute for Economics,

University of Chicago, April 12, 2021.

2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

20.

21.

22.

23.

24.

2.

3.

4.

M
I

Southwest Human Development, “Diversity in children’s media provides
representation and fosters compassion,” February 26, 2021.

BookTrust, “Representation in children’s books still not reflective of society, says
BookTrust and CLPE,” November 11, 2020.

The World Bank Group, “Government expenditure on education, total (% of
GDP),” accessed November 8, 2021.

The Dollywood Foundation, “Dolly Parton’s imagination library,” accessed
November 8, 2021.

BBC News, “Marcus Rashford launches book club for disadvantaged children,”
April 19, 2021.

HEVIE O W ol8: X U = MER S0 =

GRoIEE 20709 v 229 HHr]& 71950l 20204l 30 thefAd B
o] glo]&E o]-g-sto] EA 7} o 52 HAIFITh

David Rock and Heidi Grant, “Why diverse teams are smarter,” Harvard

Business Review, November 4, 2016; Stuart R. Levine, “Diversity confirmed to
boost innovation and financial results,” Forbes, January 15, 2020; Jennifer Riel,
“Tolerance is for cowards,” Quartz, October 27, 2017. While we're focused on
gender diversity in this article, in 2019, several large tech companies renewed their
commitments to racial diversity; see: Lauren Feiner, “Tech companies made big
pledges to fight racism last year—here’s how they're doing so far,” CNBC, June 6,
2021.

HE 9 22E Jd97]E 71950l o2’ R1AE F716ke 212 oy A]et, A€
LBE gt 2AEe] F7stkaL fle g 9= o] tlofErt gy Hdrle 71 A
HHo] A& wholdt & Ql= 25 thE Ap=ety wekeic),

Rakesh Kochhar and Jesse Bennett, “U.S. labor market inches back from the

219



COVID-19 shock, but recovery is far from complete,” Pew Research Center,

April 14, 2021; Courtney Connley, “Unemployment rate understates what's going
on, expert says, as millions of women remain out of workforce,” CNBC, March

5, 2021; International Labour Organization, “Slow jobs recovery and increased
inequality risk long—term COVID~-19 scarring,” June 2, 2021; Karen Gilchrist,
“Covid—19 has destroyed 22 million jobs in advanced countries, says OECD,”
CNBC, July 7, 2021.

oAl Hdr|e EE2 ojn] g9 oz gt 11§ £4-8 i 3|53t See:
Galen Gruman, “US IT job growth jumps in August; 2021 on track for record
hiring levels,” Computerworld, September 7, 20215 CompTIA, CompTIA tech jobs
report, accessed October 5, 2021.

d=20]EQ] "Ysh= of A" AHo] HlofE & ZARE At 2l 4 TMT 7144
1= 29150007 ~591 Ee)oll A Aot o d5o] & Aol thh A= 9171 gk
Zo g motgint, olF F 429 1 o)/ (26%, M9 o] d =%

A% FAETE E B SRR GrP 1 g3, 9§ o8o
oF 3 gt H-8-2 32%0] 23 ek vhE, TMT t7]1 (4 ui& 509
Yok 040 54%7t G o &o] EAG vl FH L
U o9 Wk gk B8 12%0] 1. See: Deloitte, Women@Work: A global
outlook, 2020.

20199 11~12¢, A= ZW 2] Tsilicon Valley Bank= F2 0], F=1, iU}, = 5
219} 41 FAl A of] 277 7007 013 HH7]|& AFHEY S e s
AFE AAIITYE, See: Silicon Valley Bank, 2020 global startup outlook, 2020.
HAGH AR )er e AHE A, )=o) 4E 1T 1§ Holeo] et 292
O|E 9] EAOA Fr| R FaFo] YA 2016@HE 20198712 = 0]/ 9] H|
Lol FFAH o7 AL OoLH(ATE eF 0.3 Q1 E) 20199FE 2020714 = 24.2% =2
0.832Q1E sFth= Hlot}. o]= He7]& A4 E Tt o5t AFgell A 049 7]<3]

Ho] o7 U & 4= QLo MY o= Qlsf I AT AAREE AR

>

b
Rl
X
ol
ofu
oX,
H
N
)
AT
N

BN

2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

10.

11.

12.
13.

14.

15.

M
I

Deloitte, Women in IT jobs: It is about education, but also about more than just

education: TMT Predictions 2016, January 13, 2016.

dR2olEQ] ‘YsHz o A= 20201 1195E] 20218 397kA] 1078=(25, B

2, Auth, S, 5, Ak, 42, Hotndrkg ks, G, rlaold JaA E

= AAR 7ok 18A1~644]2] 914 5000782 T/ o 2 AAgE AjHo]e] 7]gt
1) wighel g 19lo] 271744 Aol trsit. 2]

50078 ] gL 2ARITE Aol A Hetrle A A

o1}, $els TMT 220] Aabr} Bebrls HES 3 v

. See: Deloitte, Women@Work; A global outlook.

o143] 6297} Welu] 7171 ek kel 71 ghalol] 2 AJ7ho] o

Bt 53%= the FF 7 Rlelu o7t e RS EHe AR

T o
82 oqn 2
o g
i !
=
o S
N Ll
oA g
g2 & 1o
30 ok oo,
e
4z

_(?L
R
oA
T
Rl
e
i
3
T
w

Ibid.

2
i&o_
5 E
o,

s
il
xQ
Ko
k1
ol
bl
12
N
O
N
rr
>
i

|
Mt
H
rr
>
e
i
jr
2,
3L
in
ki
ofl
)
in)

Ibid.

Ibid. i o] 2 A5 29] Aol v]2= Y2 Afslr] 7 2239 Jhe 4
=
ES

Zde TES] %D Az A7 A A8 & AES fa FUHE AT
e - EAE 17%0] 203

Google, 2021 diversity annual report, July 1, 2021; Salesforce, “Creating a best

1o
riel

o
El

workplace for parents during a pandemic requires intentionality,” accessed October
5, 2021; IBM, IBM 2020 diversity & inclusion report, April 13, 2021.

Ibid. BM2 014 A AE50] B2 o] ZukE wrgds) 7= A4 A7, A
g, AR 2 AR 5 ot g 27 2 A4y 22 08 v o SAPSE A

AFCisco= AP O R AR AA

Dl e

o
5H

LA 07 e ARAL, AYRES

r o

221



16.

17.

18.

19.

20.
21.

22.

L ARIFE0] A 7|43 ALE AFSHE T2 DY H]H0 Al ze} vl 3
1 AL 915 1S 9 02 HR o R T ehol AP AR,

e

Also see: Kathryn Mayer, “Software giant adds mental health day to ease COVID—
related stress,” Human Resource Executive, March 9, 2021.

Katherine Bindley, “Work—from—anywhere perks give Silicon Valley a new edge in
talent war,” Wall Street Journal, July 27, 2021.

Ibid.

Kristi Lamar and Anjali Shaikh, Cultivating diversity, equity, and inclusion: How
CIOs recruit and retain experienced women in tech, Deloitte Insights, March 5,
2021.

Pamela Maynard, “Are we really closing the gender gap in tech?,” Forbes, March 3,
20215 Macy Bayern, “Why more than half of women leave the tech industry,” Tech
Republic, October 1, 2019; Sarah K. White, “Women in tech statistics: The hard
truths of an uphill battle,” CIO, March 8, 2021.

Lamar and Shaikh, Cultivating diversity, equity, and inclusion.

Sylvia Ann Hewlett, Melinda Marshall, and Laura Sherbin, “How diversity can
drive innovation,” Harvard Business Review, December 2013; Beth Castle, ““You
have to see it to be it : Why women role models are key to gender equality,”
InHerSight, March 7, 2021.

Deloitte, Women @ Work: A global outlook.

HeZ ME2J1=, MER2 EfC

L

222

AEXNFT, A X SEZO|OXE MUE S0

2021'd 99 713 NBA, UFC, oF0] NFT+= A3t ol AL 24| o7do]girt. NBA

TS AT BPEOR 20219 8U7HA oF 79] Zelo] AP 7=} A

2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

2.

3.

4.

5.

M
I

Ql m2 2T )7 ete) Halig= 20229 69 NFTE EA1E ol o|th. See: Eben
Novy-Williams, “UFC to sell first NFTs as fighters gain share of licensing,” Yahoo
News, August 5, 2021; Tracy Hackler, “Panini America unveiling 2021 Prizm
Baseball NFT Blockchain packs Monday,” Panini America, August 22, 2021;
Cryptoslam.io, “NBA Top Shot sales volume data, graphs & charts,” accessed
October 7, 2021; Jacob Feldman, “NBA Top Shot maker to create LaLiga NFT
collectibles,” Sportico, August 23, 2021.
o] ol FpHol T A gkt BIE 2k A1 20219 99 2 @A,
A9 19 PAS0] ool ZeET 247 42 Felol B3k A7) D], &
o), 9ol A e SAUt A2e Frhe] olee AA} o) dhatol
=], Fells NFT7F 22f8h =3to] mabso] =|ar 9k, 20218 Adt]of Al
A o) NFT ZHER] QEA Opensea WPAZH 0] 20] A2 259 2ol 8 715
ok 2021 8¢ 26 7] |17} o} E 57 9] wufjefe F35t ]

12

2838 el TS
At} See: Olga Kharif, Vildana Hajric, Justina Lee, and Bloomberg, “Rolexes and
Lamborghinis are so yesterday, NFTs are the new digital ‘flex’,” Fortune, August
28, 2021; Nfttrending.com, “NFTs are going mainstream as trading volume

reaches new record level,” August 3, 2021; Daniel Philips and Stephen Graves,

“The 15 most expensive NFTs ever sold,” Decrypt, August 26, 2021

Mark Saunders, “List: Highest—selling sports trading cards of all time,” ABC
10News, April 25, 2020.

E 9 Twier= 2 NFT &5250] EQ|E ofetjo] Z159] 47 ofo|dS wA|e
I QL= T oot} Taha Zafar, “You might soon be able to show your NFTs
as Twitter avatars!,” Cryptoticker.io, September 29, 2021.

A&0] ZHx]= ARG FA o] AL, o' & ZpFo] 7k 7E 7ol Rl =9

= g Ys| A=2o] Uz &2 Ao 7 Heltt For one discussion, see: Art Reveal

Magazine, “5 reasons people buy expensive art—the psychology behind the
purchase,” August 21, 2020.

223



10.

11.

12.

224

8 AE A= 7LE A ZAEUFCE] NFT Al2] 25 A9t See: UFC, “UFC
and Panini America to deliver first—ever UFC NFT trading cards,” press release,
August 4, 2021.

2 5 Aol 7717} BAZ Aol i shaS e cheret dlole o
Al 223HE Zlo|t}, See: SportsPro, “What is NBA Top Shot? Dapper Lab’s Caty
Tedman explains the NFT platform everyone is talking about,” May 4, 2021.
NBA & AFofl&= dRtcommon, B fandom, 8] Frare, D legendary, g =ulimate®] E]

o7} QlaL, ol 52 747t golRt 3l W& HEhdTt Seet NBA Top Shot,

“Moment Collectible tiers,” October 2021.

2> =
TS HESH AT TR, o5 B QRS 16 WLt gk o

vF A 23} FAs}}. See: S&P Gallery, “Haow do limited editions work?,” May

A& =9, 498 S5 2019~2020 A|=of tfE0] 13% T4}, See: Dan Jones
and Chris Wood, Riding the challenge: Annual review of football finance 2021,
Deloitte, July, 2021.

Tom Bateman and Reuters, “Sorare football NFT game raises €580 million in
record—breaking fundraising round — but what is it?,” Euronews, September 21,
2021.

Aol A ol2fjt F70] Ao FERAS Fojotes W EES Alsd o Stk &
oAk 7} Aul2] W AL o} 918 TR U cAEE H4E
SstE ESAA AY WA ENANGE, 7 ¢ 7>+ 2B A BRI EE w5

A= o] FAIE ] =tk See: Jeff Wilser, “In Europe, football NFTs

and tokens are no fantasy,” CoinDesk, September 14, 2021; Tim Alper, “Fan
tokens booming at Japanese pro football clubs,” Cryptonews.com, July 22, 2021;
FiINANCIE, About page, accessed October 7, 2021.

2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

13.  Gucdi, “Gucci sneaker garage,” accessed October 7, 2021.

14. Kanye West’s first pair of Yeezys sold for US$1.8 million. See: Bryan Hood,

15.

“Kanye West's $1.8 million Yeezys are now the most expensive sneakers ever sold,”

Robb Report, April 26, 2021.

20219 1:27]0] et vt @ Aol thigt 252 HdH] 25% S71RE 2229 &
2z At o] A2 itk AlY th 2 E Hl-go] obd A Yin-game ZF
2z ] vj-golQlet. 2|& Yol olF 571 F& Ao E= o
219 2] 9hE de|7hA] ohefet ZRl=rt 29tE| o] gt 2& U PC Al
A FRlzof g 21 &2 Mt} ‘EEUO|E fomies EA] & A 293F 9F 90
o gel9] &S Agetl, BF AIAY A&l 719 EAS] "D B | Uliimate
Team ATH]A9] 0fE-2 20209 162320005+ Z= o] 23t See: Mike Minotti,

4 o] B

4z
)
N
o2
o 2
=)

“Sensor Tower: Mobile game spending hit $22.2B in 2021 Q1, up 25% from 2020,”

VentureBeat, April 5, 2021; Mitchell Clark, “Fortnite made more than $9 billion
in revenue in its first two years,” The Verge, May 3, 2021; Ronan Murphy, “How
much money does EA Sports make from FIFA & Ultimate Team?,” Goal, June 10,
2021.

16. 2021 99, A9l gte]7H= A4 NFT 71 4|22 96 NFT A SHE 4o

Sorare@} A|2F-S A A FATEIL W ATE, See: Sorare, “Lalliga partners with Sorare to

enter the world of NFTs,” press release, September 9, 2021.

17 2020~2021 /\]%‘Oﬂ 0351" Eauloi ﬁlprcmicr I.cagueoﬂfq %E]% 7’1% E\‘Hi’“i]‘j /\]E]

18.

M
I

Manchester Ciys= 7] NFTS gF T}, See: Man City, “City drop NFT collection

to mark Premier League win,” press release, May 19, 2021. 2] 2@ HA] NFT A|
ZE=20214 89 zof A& At} See: ESPN, “Messi has an NFT of his own:

One-of-a-kind art for a one—of—a—kind player,” August 5, 2021.

E89 S54]10) 715tk B3 Blockpary S ©]-8-5h= HI-g-ofl whet, e ]

82 ofo]dl o =ul) e = Q)3 A=Y S Qlr}. See: Flow, “Partner

spotlight: Blockparty — Premium NFT marketplace,” July 20, 2021.

225



19.

20.

21.

22.

226

82 grom ofejt AE e Ao g g2 At 28 4 QU & &
of, @=9 zZemlo] gL, 2¥¢19] 2|7t £L Y B2 2] Fundediga
S Alelstaz 21 90022] 471 24 et o A 7]wt

A 7ol WASH Frot B2 A2 M 02 NFTE 59

rlr
g2
N
N -l)ll
N

~

z

.

N,

_![H S
o

o

T

st
rl‘.‘l
aly
rO
o
iy
o
o3
g
o
v
19
mlo
4
l.n
;O
i)
b
H=
_Y}L
rio

B M2 glolof] &5 Ht See: Ledger Insights, “Dapper
Labs” NBA Top Shot to launch NFTs at live games,” August 5, 2021.

Justine Calma, “The climate controversy swirling around NFTs,” The Verge,
March 15, 2021.

A A o Apallas Mavericks NBA B2 o] o]2{gh 32 112] Folrk. See:
Kai Morris, “Dallas Mavericks to provide NFTs with tickets starting next season,”

The Tokenist, June 16, 2021.

SYAT L HotorE, Al AILH WA E 9t HIOIH XIZICH

Reportlinker, “Federated learning solutions market research report by
application, by vertical—Global forecast to 2025—Cumulative impact of
COVID-19,” press release, May 14, 2021; MarketWatch, “Homomorphic
encryption market size forecast 2021 —2027,” August 2, 2021.

Holger Roth, Michael Zephyr, and Ahmed Harouni, “Federated learning with
homomorphic encryption,” NVIDIA Developer blog, June 21, 2021.

See companion piece, “Prediction on Al regulation.”

Sergio De Simone, “Google open—sources fully homomorphic encryption

220IETH6IZ0H= FHI1E, DIDI0f, SH2e 2022

M
I

transpiler,” InfoQ, June 29, 2021; Flavio Bergamaschi, “IBM releases fully
homomorphic encryption toolkit for MacOS and iOS; Linux and Android
coming soon,” IBM Research Europe, June 4, 2020; Dennis Fisher, “Microsoft
open sources SEAL homomorphic encryption library,” Decipher, December 3,
2018.

Roth, Zephyr, and Harouni, “Federated learning with homomorphic
encryption.”

Scientific Computing World, “Optical accelerator enables fully homomorphic
encryption,” August 25, 2021.

Keeping Al private: Homomorphic encryption and federated learning can
underpin more private, secure Al'is an independent publication and has not
been authorized, sponsored, or otherwise approved by Apple Inc.

Centre for Data Ethics and Innovation, “Repository of Use Cases,” accessed
October 6, 2021.

TechTarget, “Homomorphic encryption,” accessed October 6, 2021.

2022 SAH ARE:

ro

cEAXE

-
00
o
o
o
5

Agam Shah, “Quantum computing startups pull in millions as VCs rush to get
ahead of the game,” The Register, October 8, 2021.

Yasmin Tadjdeh, “Spending on quantum tech on the upswing”, National
Defense, February 26, 2021.

Deloitte Global extrapolation based on published announcements and follow—
up orders.

theF 30%9] & 473ET 2020900 71537 viE 29150005t 2relE "G shd, 2022
| &2 40 25 QAT 59 geje 2E 2102 AWET Verified Market

Research, “Quantum computing market size and forecast,” August 2021.

227



10.

11.

12.

13.

14.

15.
16.

228

Bill Siwicki, “Deloitte’s quantum computing leader on the technology’s
healthcare future,” Healthcare IT News, August 17, 2021.

Volkswagen, “Volkswagen takes quantum computing from the lab to the
factory,” August 18, 20215 TIM, “TIM is the first operator in Europe to use
quantum computing live on its mobile networks (4.5G and 5G),” February 25,
2020.

D-Wave Systems, “Save—on—Foods: Quantum computing in grocery,” video,
November 24, 2020.

Michael Kiihn et al., “Accuracy and resource estimations for quantum chemistry
on a near—term quantum computer,” Journal of Chemical Theory and
Computation 15, no. 9 (2019): pp. 4764 - 80.

Joseph E. Harmon, “Solving materials problems with a quantum computer”,
Phys.org, July 28, 2020; IonQ, “A new approach for accurately simulating larger
molecules on TonQ computers,” March 22, 2021.

Mordor Intelligence, “Quantum Sensors Market — Growth, trends, COVID-19
impact, and forecasts (2021 —2026),” accessed October 5, 2021.

Scott Buchholz, Deborah Golden, and Caroline Brown, A business leader’s guide
to quantum technology, Deloitte Insights, April 15, 2021.

Quantum Xchange, “Quantum Xchange breaks final barriers to make quantum
key distribution QKD commercially viable with the launch of Phio TX,” press
release, September 9, 2019.

Matt Swayne, “Toshiba launches systems aimed at $20 billion quantum key
distribution market,” Quantum Daily, October 19, 2020.

Scott Buchholz, Deborah Golden, and Caroline Brown, “A business leader’s
guide to quantum technology.”

Ibid.

AWS, “Amazon Braket: Accelerate quantum computing research,” accessed

2Z0IEJHHIZ0H= EEI1=, D00, S22k 2022

M
I

October 5, 2021.

17.  Scott Buchholz, Deborah Golden, and Caroline Brown, “A business leader’s

guide to quantum technology.”

Al 210I1E 43: Zetkl= Al

European Commission, “Proposal for a regulation of the European Parliament
and of the council laying down harmonised rules on artificial intelligence Arificial
Intelligence Act and amending certain Union legislative acts,” EUR-Lex, April 21,
2021.

Elisa Jillson, “Aiming for truth, fairness, and equity in your company’s use of AL’
Federal Trade Commission, April 19, 2021.

Arjun Kharpal and Evelyn Cheng, “The latest target of China’s tech regulation
blitz: algorithms,” CNBC, September 9, 2021.

U2, A Al O WP JobuE A ulel s AN B

sk

= At
Saif Khan and Alexander Mann, Al chips: What they are and why they matter.
Center for Security and Emerging Technology csET, April 2020.

James Manyika, Jake Silberg, and Brittany Presten, “What do we do about the
biases in AI?,” Harvard Business Review, October 25, 2019.

Rebecca Kelly Slaughter, “Algorithms and economic justice: A taxonomy of
harms and a path forward for the Federal Trade Commission,” Yale Journal of
Law & Technology, August 2021.

Ibid.

European Commission, Artificial Intelligence Act.

Jeffrey Dastin, “Amazon scraps secret Al recruiting tool that showed bias against
women,” Reuters, October 10, 2018.

Tom Simonite, “New York City proposes regulating algorithms used in hiring,”

229



Wired, January 8, 2021.
Robert Gorwa, Reuben Binns, and Christian Katzenbach, “Algorithmic content

moderation: Technical and political challenges in the automation of platform

governance,” Big Data & Society 7, no. 1 (2020).

12. European Commission, Artificial Intelligence Act.

220IET}HtISvh= FEI1&, 0ITo, S22 2022




AA '—".%E(Scott Buchholz) | 0|2 | sbuchholz@deloitte.com

HE0|E ALY MDOME, YR L SS AHIA BE 217 |sU2 F HETIs A7 A
KX YA T UCH 254 0]42| FHS Al 202t HR|ZALZM DZARSO| 71& 2 ME

7168 LB D2 S LI 4 QU WS MBI

AZ2]0} ZH=AH-T(Cornelia Calugar-Pop) | &= | ccalugarpop@deloitte.co.uk

EHE 0ll0121(Robert Aitken) | 012 | raitken@deloitte.com Y20|E AME F=0| MEjA & At D0 22 2|CE T QUCH 0|/ofl= HE0|E
ZI20|E AAEIO| 0|C|0f & YME{E|QIHE HEO|AIR} ‘20| 0|2 O|LIME|E 2|2 ©1 FZo| TMT QIALO|E EloflM EHokstH, Z20|E TMTO| HE HIAQ! TMT 0| Xzt
QIC} 22 O|C|0], ZTE|AL HIZA, LI | 7| 5SS 0FR 2= 2T AR0||A| 2517 2 ST, ‘THIY PH MBI ‘TIZY wH EME’ S O=4 34 255 FEJICL

HEREE

[=]

E g1 32 2KGillian Crossan) | 02 1 gicrossan@deloitte.com

32| A Ol I (Chris Arkenberg) | 0= | carkenberg@deloitte.com ZE0|E & F4(2] 2|AT & FEAE AU H20|E S 2H | MY 2IHE T Y
SZ20|E TMT AMIE{o| S QU2 Al2t 3l ZZIT &M 7% 7HANS 2122 BII5H= [ QA2 Ct 220|E0|IM 251 0|4} BF5HH 0flLfR|, BAAOf, AH| AIE, FH7|E & TR MY &2
HEZLCY. OFOj|A] 2sH RACY.

HE 2A]0i(Brooke Auxier) | 0|2 | bauxier@deloitte.com OHE 2 (j|utA(Andrew Evans) | €= | aevans@deloitte.co.uk

EEO0|E TMT AIE HL AHUZLZ, O|C|0], AE{E|QAUHE, AH|R} 7|5 & ZO0l|IA A & ZI20|E E2 0|C|0] & AE{E|QIHE AtQI ZFAL 2|2 TME MQUALS 27 QICt 22 H|Z
S= B2 /ot O|= HIZME FRIHSIOIM X 22|15 AL SHolE 2RUCE St 22 A|R0|A 20 HAH| TV, dhs, 89f 2o|MA, A 2H3d L4 7| STt UsH ALt

HAa0 A El i - -
=&}22 E(Klaus Boehm) | =2 | kboehm@deloitte.de LiolOr 23 0f|&}(Naima Hoque Essmg) 1 012 1 nhoqueesing@deloitte.com
Z20|E 5 0|C|0] & HEHQIHE 2| E T QICL O|C[0{et S4, CIR[HE EHES &

= AHE Y, AESE 20| AHIAQ| TMT MEf $17 HQIt0|Ck M 7], BIZLIA, Meint 7|2l 74| S8 5

=
o o
83t MZ2 Al 2, D|C|0f AtQlo] 17 B2, 23 Y BRAA 2st 2t 83 HEILR = o1m513 9iC,

==

o ¢ (Dan Hamling) | 012 | dhamlong@deloitte.com

fest HER7 I 7II01A 3014 014 HES e F YRO0|E HUL0 BRUCL Y20jE

oo= S I:ITTM

Ol2] 2t It (Ariane Bucaille) | T2 | abucaille@deloitte. fr

[l

Koo

Z2O0|E S2H TMT 2|CiQt ZZA TMT L TMT ZHAt 2|51 21 QICk TMT 2201M

2014 0J4f2] 2242 24 Y= SLABAMOILE,

Tl MY I8 Y SeYUR HERT Y O8 HHE Z20|EQ| 2|} HTI|&
HHAFEO| C|A|E HEHS

232 220IETH6IZ0H= FHI1E, DIDI0f, SH2e 2022 PSINE/ | 233



2% SIIH(Susanne Hupfer) | 013 | shupfer@deloitte.com S0j| Chet ZAIEIS A Z3ICH YRO|E0| 224 OAF 2 THT QIOM, ]2 217 A CHSH0A
E20|E MH|AQ| TMT HIE| A7 MAUAZ, HTV & BE HE7I2 BEotl QL ATI|S E MALSIRIE, U= 2/510| CHEHOY|A 7|75t ShA SRS UL
HETL7 |G S0l 0|2z Skt 7| FatH T 2|CE0A A 7kt QAMO|EE HISsH | 9l B+
£ st ot
FI=2E! gHFtE 2k (Karthik Ramachandran) | Q1= | karramachandran@deloitte.com
ZZ20|E TMT AIE] MY AL HAROICE 1413 0ef &3 At 2, H2FA H|Z LA 2N
JACHIE 001 XI(Eiji Kodama) | 2= | eikodama@tohmatsu.co.jp 2|, 28 Hix|0t2 So| =2 0|0t

U= I S| A ZALR W IEIF0]A Ut & H20|E B4 EOLRO0)| FFIMCL F2 8t

2| 2 AN HEY |2 T[S0 e 2R ALY DE T A|AR O3 A Y7EA| CHFst

ot mEHES AsstT QT 2012 2HI X274 (Suhas Raviprakash) | 21 | sraviprakash@deloitte.com
SIZ20|E MZE MH|A Q10| M OEE|AEO|CH E20|EQ| LHHEA AE B MThought

Leadership HIAQI ‘T ZifzH ERME’ QL TMT 0f| Z/0f] 2I0{3HCE. CIA|E AS, HT|
Z 2](Paul Lee) | &= | paullee@deloitte.co.uk & LY Edle, 2xE EE, COVID-197F TMT Mgat Ax = F0 0|2|= G S Ol++0il
SZ0|E G2 OIE{ Z Y20|E Z2H TMT 22Z0|Ct 22 TMT 9L X210 g2 2Hg 23 HAL ESS ot ULt
TMT &3t 2212 0|81 Qlch

H3H AEQ E(Duncan Stewart) | JiLIC} | dunstewart@deloitte.ca
HIZ 23 (Jeff Loucks) | 012 | jloucks@deloitte.com S20|E FHLICHTMT A OAO|LY DFAIE, HT7Is, AHIZF EUE, 3714 TMT Y S
2IZ0|E TMT MIE{ ZF2IA}0|A} HELO|AFO|C}. E2HA 10 Al 712 Al HEMS Er) Off Chall ARl 7|AS0|A 7| M2 MEHE HISTIT.
2, 7| 2S00 AE EMEE melsh= QIMO|EE AH[Sdl FI=A Hatol| th35=
O OJ2] H3HE ZAIE 4+ JUEE F= TMT MEQ| &53 0|81 Ut

. Yl YIAE A (Kevin Westcott) | 012 | kewestcott@deloitte.com
Z20|E 23|t Z20|E 0|12 L Z2YE TMT 2[HE L1 UCH F3t, TV, SUE{E|QIH
AHCFELL] OFEHI2(Sayantani Mazumder) | 21= | sayanmazumder@deloitte.com E, 43S, OTT, 2, 2foliA, AY S Cryst A 200l &S 2 Ut
2 Z20|E TMT A MARtZ, AP E S5t AT & 7|HSS 2ot M2 0|kt 7|3

off Chet 220|EQ| HEYS B35k LS5l

39

C}.

OIEd D E]FHMarlene Motyka) | 012 | mmotyka@deloitte.com
HE0|E 0|5 240 2| 2|C{Qt HE0|E el & HRL|A ZA MAURE Z QUCH M
SEZIE], AR A 7|FE0| 7|47ER], MF, A+BH(MRA), AtY M2, 28 2

y LT HO =

L&

234 220IETH6IZ0H= FHI1E, DIDI0f, SH2e 2022 PSINE/ | 235



QINAER| 2o

Ol2] ¢t B2 (Ariane Bucaille)
220|E 224 TMT 2I0 | Deloitte & Associés | abucaille@deloitte.fr

S20|E S2H TMT 2|} ZZEA TMT L TMT ZiAL 2|HE &1 UL

Zg]el 3 2 AK(Gillian Crossan)
HZ0|E 22 H#J)= 20 | Deloitte LLP | gicrossan@deloitte.com

20|E & £4]9| 2|A3 & S8ANE YAt H20|E S2E ATV | UY 2HEE

cl
=
1 ok

AW 9| A E R (Kevin Westcott)
22 0|E 222 TMT 2l | Deloitte Consulting LLP | kewestcott@deloitte.com

22 0|3 TMT 2|59t 220|E 32 TMT 2|68 22 ict.

EE0IETH0IFtH= HBI1E, OITI0o, S 2022










