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Climate Change
. Impacts
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.. . Socio-economic
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(green house gases)

Source: IPCC(2001)

- 50 -




or
K ]
=<
K 5 =
+ . H Ko
.Ar._ - 3 o El
w 0 g sl W
= kL =8 I
~ o = T b
RO R] ¢ g & 0 _.I
R L I R0 o_, —
[te) — n g oK X ooy
To) K E._ KO N * gl 1+
. =3 = S RO 3D
1 L_O_ﬂ _@um_ %1 1 R u%_
= ~ A< e T W T
[ KH x_“_. _u|+_. s o LTS
s S - ml By _ﬂ_. L <
= o o 1o Ko = =T Ko T 3T
o A dm~ TIF
- TEW % D ® 5o ©
o KoRl g, > ok i ®EZ O FHN gggsssssses
Kir ouRkC g =ar =3 oy mmwE
o AT gy IO S T
R 7 & == ofo LO o I TR S R B0z
s W7D P ok ol ©opw ow o
a1 A B ~ to B %o a
< o =—nd m ol o QO 1 ul 5102
—~ O wl 0o 4 S QK 102
— N 00 - =¢ ¥ H LH r 9 Zor o 5 K
Al = 2 MoK Kr n o= z X = €102
] 0+ [} - - ° o 0 '3
< <08n— S ap o _.A._ o o o 210z
< oll = 2% ol a0 AL I B Hoe
~ _._.w_._o*_. Lo H ml o & by U 010z
S Al il N I- DS W aK e, =M
Sok 20T W Blg— %0 Ko $o& m=37 o
—_ SO0l = - o = 1 o 8002
mﬂ?ﬂ 0 | _ME Kd Ki d Sx58 “wdd e
wu 1 ol m! _.__OJ_AIu_.E ._uEuO.\uL/ RO i Mmm W z ml Al M._ i 9002
oS ATMA_.'_w._uﬂ,IW m_.__. — Om _Mw _ﬁ g o
FO N - AT M ol 2 jo| 0 LA
L — N . X - o zZ 0 !l wl K
S P P e o W cn< o537
=5 > Koz x_.__._m orl — =1l & {0k n on =
<RI 03 T=R Hor UoHl ol gx ' SR.:
© 0ol —~ <o rr Ol = ot L
o Qo n_ B © o oy o o 0 e e e e e
CoRr op<rHipTooN Y T o Y ol AR
. O ™| I o o

m 7|Et

PN
L ey

b

g

mH
A} &: Climate Transparency (2021)

- 51 -

T —

Xt&: World Bank (2021) Open Data

b

—




elgt GDP U EtAH{|EZF 30](1980 - 2018)
20 ‘. ) "°0“...
% 10 C) oo o '. ...... :“..
8N o o % .8".'::4;’ '....
.N..' o o O..o e
s .'. ....
/ g
0 10000 2OOOOGDP — i:zi(;am P 40000 50000 60000
eZT e=Y YR eI o0F
8= NDC X HHL3E =5
=714 NDC(20304) EtASE
EU 55% Zf=(904 CHHI) 2050 (19.12€)
o= 50~52% ZF= (059 CHHI) 20509 (21.1E)
e 60~65% 43054 CHH]) 2060 (20.9Y)
U= 46% Z+=(13'4 CHH|) 2050 (20.10€)
[l 40% Z=(184 CHH|) 20504 (20.12€)

* T2 U= (GDP O] 2H7IAMER) 7| 45 =&

|

- 52 -




)
- ARZHAT DEIbAC| Xo|of Wt HETL XS & Al
PO B 20| (SAMZD BEE Uz

Sxfof Ch2t ey

H
U2 7lz SOl 38 Nl it THHL £X A Ba

< Carbon Contract for Differences 7|2 = >

€/
E k"-b"- Iz! t corbonpree
CCID ALY T3 659 92 //l—
ERRS - (613} 882691 2) Stike price e N W i
& @ Govt. pays \-/ \/
d2IzA EXt I
= (st} 1,358 )
By
J2EZ AEEY AlHAY 2,800 &
RHEA 26F) (812 of 3919/2))
spstols Chemistry4ClimateOf| Al -4 50008+ F2
e oF SHERA ALEICH XA (22t 6799 )

time
Xt2: Gerres and Linares(2020)

1L = i a

Ho| £H Wad U AU 7Y

Aol AMA EtFdE 57| I8 2050 E K| Hl St ALR| X

-2050 BFAFE =8 U AILZ| 27t dEE 0|2, BAUR0| A0
0

= x
= [
HIEtO| O|HO= EtAZE YO WHE A2/ HO| EXsich= AHEE RA[SHAL Ztatst= 28 X
O CP198 7|EMoE M7, NZ50 AlLtZ| 0] M2 247tA 9 7|2 HEE URTS Sl Ae|E HY =7
- CP19(Current Policy 2019): EtAF 8 3 O|H FYHI7F dFe 247tA UH 30| R &= &g 473

=
- NZ50(Net-Zero 2050): 2050 EtAZ T A A|LI2| 2

— H =2 =

3XFO| 4 X[ 7| 2 A = (‘19) FEFR Z[BAH|, o HX| YA 23 AlLt2[2

Of K| AH[: M 7|, 7kA AH| 7| 29| 1.0%/yr M 28 7HM 71, (18'E CHH| '50'H 37% S7F)

CP19 =2 ccus: =EEE T2 %}, 30 ccus 10MtCO,eq K|
T okt MHSF 7|27 2 (20) BE ALt 30 74 EHY
-(AhAHE MR H|F: 30 20.8%, ‘40 35%, ‘50 50%

A E AL 2 AQh@IHEH ST S HIE 25 20 7ts eholl 248 ALtz

Of| L X| A~ H|: ® 7|, 7tA AH[7|=9| 1.5%/yr 81 22 7HM 71, (18 CHH| 's0'd 61% S7H)
NZ50 2, ccus: =552 o M (EZ, stehoN =4 2g,
CCUS '30'3 10MtCO,eq -> '50'F 55MtC0,eq 2FCH
a7 EASE AQH 50 T Bt '35 MEtsIAYUM E|E
SO L K| 2™ H|F: 30 30%, ‘40 50%, '50E 70%

- B3 -




Al T AhE 2
O 'EtA0| AFB|E H|8/(SCO)2 24 7tA 1E0| 7L HIEE Wt £ A™IA| 2olE msfY
o OF 'ENZt HRIE(WG)HAM 2021 120 FHSH SCC E(5%, 2.5%, 3% Qe ALE)
o F7|XQl YU0|EQ EFT ZVHE Sl HE X A oM M|l go| JUH &8st scce.
O ti7|gol Atz ® H|82 7|2 dEH 1E9| AL LS 22 shitst 3

o %EI '—h“—f thol2 =2 23, Ay a7bR|(vsL) HEr| =24 ZHE 7|He = =E0t KEI(2019) ¢ +2

) &
Mz g4, Z2/H| 22 HAH A 47 252 HIE 0N PM,;, SOx, NOx 37 LE=E e

EtAO| AbT| A H|E 07| 2 Yo Atz HH| &
140 200
180
120 160
~ 100 w1 140
S =
8 g 120
) 80 S 100
= of
& 60 & w0
S
S 60
>
40 40
20 20
P ————
0 < ﬁ o o
2020 2025 2030 2035 2040 2045 2050
NOX s0x PM2.5
—50% m—3.0% =—25%

nSfRZ mERY B AR

FIWG(2021),01 A KIAIZH 5%, 3%, 2.5% E0182 AHEBIRL
CH,, N0 €& H|80] AX|T, GWPE F3t0] CO,eq Bt = A4t 2 KEI (2019), GDP CIZ2{0]Ef &8, 20154 H|82 20204 7|F22 =F

= o

= =
AlLig|2 24 Zak 2F of|HX| 25|
0 184 ZFO|AX| 48| ThH| > NZ ‘S04 12% 24, CP ‘50 4% 244
o NZ T7|gtz QI8 M3 4H| 8L HIE S7t

o E|BTAH|OM =4 HF 2(F=a7|H 28, =42 7|1& 5)
o ATZUHX MHE2 SHEY(Grid)t 241 M H(Rooftop PV S)22 &
CP19 %|Z0f L K| AH|* Nz50 Z[ZOf| LA X| A H|
250 250
150 150
8 8
=3 =
SD I I 50 I I
0 I 0 l
2018 2030 2040 2050 2018 2030 2040 2050
BAEtEAMR G EMR AR NEAIZIA BT m FO|H X w4 mT|E BAEtmAR 02 mMQ A2 mEAZtA B m oKX m2 mT|ER

MR AR AL OFAZE HIOX| Mg, 7|EL HO|2, H7|E § A4y o|X|




& 2F0HX|] 2H - NZ '50E 0.02% S 7F, CP ‘50 19% S 7+
o NZ 2, JE8S Mozt ZE 8=(3|H ¥ AXR7|, 22 5)0A H7|%t T
o M4 23 Tl ERC 2 MENFAEN AH| CHA|

2 E

BHAE] B|F BTiE J|ekEo| 2042 of x| F7t

= .
cP19 M| =Y Of K| AH]| NZ50 M & £ Z0f| A X| 2 H|
180
180
160
160
140
140
120
120
100
g 100 §
S s
80
= 80
60
60
a0
a0
20
20
0
o 2018 2030 2040 2050
2018 2030 2040 2050
mMELm AR O2 mM] Y2 mEAI7tA mHE m HOf| K| m5=2 m7|E|
mAE AR 012 mAME AR mEAIZIA B E mHO|LHK| msh m e S s 17t Lo LA%| m &t
A BB Y AR E HAL CHMIE fIol AFE &= HIO|20fA = O| 2% EXj & (18Mtoe)
0|9 £ZE0|| CHsiM sfiel =Yoo 2 SFE= A 7HEe 13

Alute|e 24 Zap: UHZ U He

0 18 IO LA X LT H|F 3% — NZ '50 70%, CP '50E 40%
o Nz50°| 3% s=22H

o XBAH EE 7|3 CCUS 7| &H|, =4 M4 S22 50 EHMEF 1,200TWh =&

o =) o
stexiEa Nzso TS Al ML
1,400 1,400
1,200 1,200
%
1,000 1,000 -
800 Lo %
<
= | ] :
600
600 . —
-
400
400 2%
|
200
6%
0
o 2018 2030 2040 2050
2018 2030 2040 2050 = Nuc_ppl m Coal_ppl = Gas_ppl = 0il_ppl
W Nuc_ppl  WCoal_ppl mGas_ppl Oil_ppl HPSH W Solar_ppl mPSH m Solar_ppl ® Wind_ppl m Hydro_ppl
B Wind_ppl B Hydro_ppl ' Marine_ppl B Fuelcell_ppl m1GCC mOther Marine_ppl W Fuelcell_ppl B Hydrogen_ppl M Other

*Otherts H7| 8, £47t2 §2 2H[SHs YT EUE 2|0/ *Hydrogen_ppl2 REFA 7HAET (2, YR L0F 2H)E 9f
PSH(Pumped-storage hydroelectricity) %% %7 o|0|&

ojgt

- 55 -




ALzle g

0 2AtA bjs2

800

600

500

MtCO,eq
IS
5]
3

300

2018

2020

o Zak

2022

2024

U7t~ HEY

181 690.5MtCO,eq — NZ '50d 100% 235

o NZ '35U7tA| MEtSHUHA 2F

[m

AL 28 247t w=Hi S & (Net)*

2026 2028 2030

nx

*F 19U A2 20214 7 2UTtA QI E2|(1990-2019) S E AL ALE,

204 A

PR BEXR(21.06.09) 204 (-7.3%) XS HEH ALz

7I—

2034 2036 2038

% ——=CP19 ==NZ50

2042

. CP'504 46% U=

EHOPETHEE BEY HISOl =5

2044 2046

2048

2050

Alue|e 24 Zak: v 9

Q 7Y EZ bi=2F 118 1,072kton — NZ ‘504 96% Z
o NZ '4047ntX|

EER

o 7;"7:—1 _||'E|X'" M |-l:|l-7(|;|

a2 (NOy HiEY
1,200,000
1,000,000
800,000
T 600000
e
[ '
400,000
200,000
0
© N o ¥ @ oo
s S8 38388 3
S R R R KR

nx
At

CP19  emmm=NZ50

22 0w,

2046

2 W=

= S H7I2g

250,000
200,000
150,000
us|
=
)
100,000

50,000

0
\J
N
®

2050

—
2

=

Mg HrISt=L

oh=(SOy) HiE

U U I g
[ S S S S S

A|:||:|

— =

o

S
S
I S S

CP19 e NZ50

ol sl =
Iget e

Zbz= CP ‘504 44%
&2 LS| X2 Bl E (SR

=
a=

70,000

60,000

50,000

40,000

30,000

20,000

10,000

NO HH*E.I: H|3O| J:|:|:|
A7t ZM(SOyx, PM,5)

OJ M XI(PM,5) Hi

©® o © o ¥

- o q @™ ™

S ©o S o© o

& & & & «
— 2
=25

=

2038

]

3

2042

CP19  emmm=NZ50

2046

2050

- 56 -




2050 EtAZ2l0f M2 AlS|X Zmol

O CP19 CHH| BFAFE NZ50 A|LtZ| 0] [HE AT 7IX|SE EHAL2 132X B ~ 572% Y22 F
o ZIEHEE 20224, MY EOIE 5%, 3%, 2.5% X FILE 2%, 1% HE
o 2H7tA AH HA:79x Y ~ 495% 2

o 7|2E=d 45 HY: 532 @ ~ 772 ¥

O
>
o
ikl
mot
ro
Mo
<2
B
u
>
o
i
oft
=l
10
rlo
ra
oy
Ot
)
rE
for

-600
=)
I
S -800
K{ -1,000
Bl -1,200
-1,400
-1,600
-1,800
-2,000
247t S iredy

1 USD = 1,200 KRW 7}

SIS E dviS floh A N
=13

1. MO R 2ol &

20%
80%
= 70%
T 60%
50%
= 40%

30%

[ZH oL x|

20%

10%

j*—/

$ & » b & @ S & o K o
S5 P P S T 0 0 s P s s O s 0

0%

IEA (2020), Renewables Information, Paris; IEA (2021), Monthly Electricity Statistics, Paris

- 57 -




H X2 &(2021.01-07)

=
=

237%

250%

228%

211%

200%

180%

180%

172%

150%

115%

108%

100%

50%

13%

0%

&

10!

At

O| H|=L|A &

Ujny
3T
w|

| ZOFOf| A 2E}

=Ne¢)
S =

Xt
(=]

* P2G, P2H, V2G, V2B, =2 HH-2(DR) Al

B ZOjAIZ ot 20A[F0A 2 7|2

X =

-
* o

- B8 -



S
o3

FA ZMAE 7Y

3. EtE

x
(A

Kir

g2 HE

Hi =2 A A =

- EU EtAZEEHH Z(carbon border adjustment mechanism) CHH| 28

ujo

M, R

=, M= etgd &

x3

nSoHX|IEEM WS (R

M|, Z4E B|DtA|

o O
T

T Ml

o
[

¥

CH

- Y X|Z &2 23X = (EERS) X

f 2 (Right to Return) T+ X =}

| HpL
[ — |

m]
=x

FAH|XFO| =2 & (Right to Repair)

)

=
S

|2 O (2, BHO|

o
=

& CHHjZ AFIOf A ]

il
ujo

wlr

<l

o]
Al

ol
oF

xr
oK
~O
pl

ol
oF
i

7 2X

KF

- O Xl &

il
H]
od
zr
pal
%l
oF
i

4

K
10

=
fo+

- 59 -






(&4 4]

t2| " 218k} v o] A A 29| o] 3

2022. 4. 14.

- 61 -







CIXIE &2t ClOoIe Z2RIZ2 O

st=dHNsts, 203 HAE3S SSEMEH
2022H" 48 14<

CIX|E Hekat ZH| HejA Het

. C|X|E ™MBkap 7pk| &= T2 A

—

« OO[F Z|gh o rlat B SEfA Hat

HIO|E ZM=Z2| o]t o
- B2C & B2B H|O|H &

. OO F=3H A

- AH|XFHOH FH 24

KEMIEH Cllo]E] 7] B MY
- =M g HEtHA B

. GlOE 7]8 7|3 QU1 BA8

AIFH X239 20225 48 2




CIXIE Meti M HEHA B3t

= IZHA=23]2 20226 48 SSHMIEH

CilOIE 2 CIX

« [l Xl € 3h(Digitalization)= ICT D=2 T ot UHAHOl & S3HA 2}HE O
OIHE =25t =&ot= X Y.

« FMMEQ HOIHE ‘OOoIH-ZA=2-XA-Xdl (Data— Information—
Knowledge—Wisdom)’E Ol Xl= Lletol&E4A! /A +X FXIOH &
Bt EE XA €. A HE0A= OIEioF —_rl—.': oA | HIOIE1’§ s

e = HOIH XMNHZ= JIXIJF SOl EA 2X () ¢ AT D HelE
H XAz HEGsE WME2 HXON HZA JIXIE KA &
(Rowley 2007).

Sotet &el, CIXIE & &t (Digital Transformatlon)“ HOIEHE I o2
IIXNE HEAMNBTLZMN JHX X Z2MA XME HEtAIDI=
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CESHMOHFD| 2EAN AHEEOZ HOIEH M 20 0|2=
A= (Data Value Chain)S Edll JIXl & Z2HNASE ATHE £ US. GIO0IEH
1= E&, HIolE &2)2e

(D
Ar=2 A 4 (HIOIE =&, I0Ie M&, OO
Z FEE0 JALH, 2 HHE HHIHH It E=E

e, 882 S0| M2 HZE HI0IEl MENH (Ecosystem)It ;é%

~—

Big Data Ecosystem
Government Organisations
Regulators
Investors, Venture Capitalist & Incubators

Industry Associations Researchers
y & Academics
Extended Value Chain
Technology Direct Data
Providers -
Suppliers of End-Users
my Data Core Value Chain
Suppliers
Direct Data Data:-Value
; PEIERIEINEN T Distribution
Suppliers Channels
Data End-Users of
my End-Users

Marketplace .
Suppliers of Complementary
Data Products and Services

Start-ups and

Standardisatio
n Bodies Co-opetitors Entrepreneurs
(Competitors and cooperation)
Other Stakeholders and Peripheral Actors
O~EX™: www.reach-incubator.eu/what-

are—data—value—chains/
QIA X239 2022 438 SSEMITH

CIlOIE D18t JtXI
AR AIAE L 20k DLX BE A2

= Nbl2, o2H 2

« Oz HEE

+ IS5 GI0IE Jlgr XES Al AHIA EdTech), 220t DS
© REIT0EFIIN DUAE A5 Y T2, HhS BOL A

« H=E: ACE BEe| DF/WAHM AlD| M= (predictive maintenance), =

D E MEHH M7d, Scld SAl elZet HAH (e.g, 20HEAIE)
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OlEX B&ES J|Bte2 HIRAUA FS HAH 220]
Community
Linked [T}
twitter
Q) Homepius
2dl0tE
HIOrE TMON
Commerce
= CIXE ZHOA OIHS =2 J|g 2t BH da= HetAIZ
= 50| 0|2 &= U= &2st J|g2 CLAE MEHH == =EotHA ™
SO MAUHA RRAE IIEE 015 AEXL 25 AEHE Jisd =08
| 3

LAl Xk X I X2l Connected Car

IT LBl OtLIC et s, HIZAF SAl OIEXN EE € A2 &2 XHE
A CIXE AL Ss3S AR E &= UAS. UI0IE SMUA &S
AERHE IT SHHDC SHsS B8N =2 838 Had iz 24 )ts8.

Al-BASED SPEECH CONTROL
mE ~ ‘\ B
m- Microsoft =2 Hey Siri '
T

W,

SMARTPHONE MIRRORING -
SOLUTIONS

[

..“l "
BaidhEE DUEROS

0
Do
G

oogle Assistant
“» AUTONOMOUS

DRIVING SOFTWARE
WAYMO
e

- -

Bai¥E® | opollo

A
' ‘. amazon

328 EX: https://www.automotiveworld.com/articles/big-tech-vs-the-
automakers-the-battle-for-the-connected-car/
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XIgh OlE XA SO0l et il &4 & =IF0IEX
ol AR &Y ALS XL HIOIHE JIBt 22 AWK A= CHesh AdlA
(OIY, A= 22, BM A48 S) MBE2EZM HIE 2

« CE/UIERIS &0 AHIAN-BSX AE 25 0I2X =

IHX| St
= 0|2 X AHIA &EHH| 2 (switching cost)0] =0+
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B2B: 2H|3 2t ER UI0IEH &5 Jts4

B2B A% P

*"GOOGLE

ANALYTICS ).
%; G4 ;

amazon Amazon SageMaker

web services™

Machine Learning as a Service (MLaaS
9 ML239) - Gaae gEBIRO| glon, B2
HEAO = &2 g5 75

- SEIRE 7|8 MH|A O Al: BigQuery = A7 B4

B R

@

o
Motz xHH

=]
A 74 xH X 2 S|
—Ealxl 7|'_I —10 Google BigQuery
+  BigQueryd| ZE% HO|HE MY3st=H E= HE . Fg < moc £ HE
- Of Zotot MxHE HolEof Cis B8 < 2% $5.00 per TB
+ T $0.02 per GB (e & 17B 22)
(O % 10GB +&) +  BigQuery= MEA%t Eo| & HO|H XM2|& J7|&E 23 B+
o %o = 90Ut =HE X e TI| AEZX|Q o IO UMITS MM MEfSE ¥ 7|F @2 AP

8% 7t80| 50%2 215t

2HIY AICH CIOIEH =&3&: 2210 0HE =& = 34 0l (Third—party

data) & X<t

Proprietary and
open data sources,
API marketplaces,
data brokers

hird-party
app developers

i Apps of other
Apple platfroms

ecosystem

Apple
first-party
apps

Data on their own apps Data, analytics insights

SYIWNSNOD TVNAIAIONINO Viva

Analytics,
insights, etc Google Play App

Store

App store
optimisation
tools, marketing
tools, etc.

Google
first-party
apps
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3XF GIOIE Ol#: OH= ATT & =22 FLoC

=1 H . o ==
= FLoC (Federated Learning of Cohorts): At2X} 0132 localE 235t4,
=2 sH & o T S n X N2 =S X
FLoCE Sofl &t 2 Xcla 20 2= 82 Jisdid.
FLoC service Browser Advertiser Publisher Adtech Publisher
a site that pays to a site that gets paid a company that provides a site that gets paid
advertise its products to display ads services to deliver ads to display ads
shoestore.example dailynews.example adnetwork.example dailynews.example
oy i) — = a
NN\ ] —_— o —
G LeN Q - =
S ——— AN
F 3 L
Create Calculate » Observe » Observe » Select ads ? Display
FLoC model browser cohort cohort activity visitor cohorts relevant to cohort relevant ads
The FLoC service creates A user's browser, on An advertiser A publisher An adtech platform The publisher
a mathematical model their device, uses observes the activity observes the cohorts selects ads appropriate displays ads that
with thousands of the FLoC model to of cohorts on its site of visitors to its site for the user's cohort. are relevant to the user
"cohorts". calculate which cohort and shares this with its and shares this with its based on their
Each cohort corresponds | corresponds most closely adtech platforms.* adtech platforms.* browser's cohort.
to thousands of web to its own browsing
browsers with similar history. * The adtech platform may handle observing the cohort
recent browsing histories. information on behalf of the advertiser or publisher.
210 0HE AtItel EctRME 2020 R E 3K+ CIOIE AL HIE AIFRS. 2 AEZ0/EX 2022E ABHIIRH i0S ATT
@t HI =5l LAT(Limit Ad Tracking) &&= Sl 0I2X “S2|” 20l 72 MEX Algat (GAID)*E Ets5HA 2XI.
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HOIAS2 VR/AR S S X CTO 2, A wAHl OO Meta
2ctel HRLIEINM HEtHAZ AFY S4 Olssttie AIIE2 A, 018t
SN2 22Y SAS IS UOIH ==& 2% S20HA 200D =.
JIE Y/2HY EHSUH M= AFEX 82 22 l=(seamless) HIOIH =
0l g4, JIE SHS AL X 2tel walled garden Ol Z oKl 2H Ol EHH
A UHUAE SSS W 2= &= HOIEHI JIZEDNH 24 Jisg.

[[-lo

SclE MAH &/l MAMA THSHR RS AHIAS 22 8=
(Awareness—Consideration—Decision—Retention—Advocacy) 2 HlE
SHBUNMN L AL 25 OOIHZ =& Jts = #2340
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et 28 =802 SRote 2 d43 2 1A HOIE 2t =ARSHAI g

First-party O|O]E] Zero-party Cj|O| E{ (zPD)

e KAt Doz 8ief 2 =k O 0| a0l oMo M X O 2 KA EHEO| SRS HIOIH

Ol A DMO|E, F4, 0|0 Y, MatH s, F0Of o] THO§ o =, TH QI O 2he, ME)
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AHIX FH D CIOIE 0ISH

X+ = OOl & (Volunteered data)
OlZ X0l Qo HAIXHCZ =X OZ HBE HOIEHZA OIS, ME’Y &

AEl A O|D|I| SOHAtE= Ol[]lék

o, oo, y oo o o=

GDPR Ml 20&Off (et A8IXIF Ols & HALE = A= O
2= U0l El (Observed data) = GIOIE ZHI0A J1& 22| Al
OIEXIUIOIH =& 2 CIXIoHAl 28+ A0l A & A
Z2H ESEH=00IE (0: JAIOIE 22, GPSHE 2 AsE 204 OIE:‘
voice assistant= 2| &3t S). =2 HI0IH 2|18t IS A K& St input GIOIE Ol
Ll AEFEH S 54 A2 JIUHAHdE =80l HHA2 TIOIEH =&
GDPR Ml 20&0fl (2t Ol =& AL JtSEHAl= S8 Al &
Z & 00l H (Inferred data)

AEHE HOIEHS 2= HO0IHSE nputl 2 2HE, SAHE S2 248 HA

Z
El
n 1= 0
E
Im
Htl
>
0f0
Olﬂ

=ZetUole (: 2 Z2MEE MBS =8 5)8.2UAMOIEE F=

Knowledge 2 M J| 2| B 222 2t==&E.

GIOIE Ol=& &AL Jts E 20 $8PXI %*%. & 10 Kramer (2020)
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A (e.g., Kramer and Studlein 2019)
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Jts4 (e.g., Lam and Liu 2020).
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> £

RS (e.g., Kamepalli et al., 2020).
AZE o3 2= Counterfactual 2 =44
=W ZH 20 X= 2HE0I D AEAH0 ICT E3 =20 28t &8
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OlEtH A E2l 2t 8=

HEFHH A (Metaverse)= =2 0lct= 21012 Metalt
SE HENHE 2 M JHA MHZ 20Iot=
& Al (augmented reality); (2)

(4) JFAE A H (virtual world).

oOX=2Z O
TT =

Ol, 40t 82 +
2ol =22 (lifelogging); (3) HZ A Al (mirror world);

DS SRy
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ZD: 0l Al (2021)
HEIHA =2 S ZHE A2d
CtE Kok S A MAONAS 2210 HIEFHHAMNACS OlHIEH=S BIEAl 22 22 88
ol0] U= SAE AS NF: JIE HY HAH S&ol= NPC(non—player character)
QF &2l HEIHA U OtHIEH=E A X AP0l S0l A8z Z2AX0l Bts2S JIUE
20, 0 et 29, 2HE, T8 S SAE AS NEIItss
CIXE EA: 22t SHUH A SANH A A2 SS A MAHNA SLotH F
SlolS2=2M JFa AIAHINIA S 20I/U=E ES(F0H, A%, T S)= JisotH &
2t o4, Hel %
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Z Ml (Creator Economy)
CIXNE AM2SZ =2 2eH a8l AxA 8 22 = NFT (Non-Fungible
Token) & E2 & Xl

273, JXl, &= Hel L A0 e HY 38
NFT &. NFT= SSHMe! 20 MED
HOM S8 0
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The Seven Layers of the Metaverse

Experience
Discovery

Creator Economy

Spatial
Computing

Decentralization

Human
Interface

Infrastructure 56, WiFi 6, 6G, Cloud, 7nm to
L4nm, MEMS, GPUs, Materials
28 =H: Jon Radoff (2021)
Building the Metaverse
widng the Votoverse . (RNOR

1EHH: 5G, BtEH D=, 2aREEARE JIe S

260 & RS SHEAA (e.g., LEHA HAE, ADIE i)
3 ESL3 EF|HMQ D=

AT JtatE A(VR), S EA(AR), EEE A(XR)

S5EH: B#HX ZH BX L #43t J|= (e.g., 3D EIHE £F @ Unity)
6 AHITH ZE MUIA (e.g., 2MAA, CIAZL 0] Z1)

7 2EI=-HFLIE| S& MHIA (e.g., 2ESA, MHE, 0| Z&E)
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Metaverse Market Map J& £H: Jon Radoff (2021)

spatial Decentralize Human
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