QA : 20214 4% 724(%), 15:00
(sr=2arsty|=stalel QEE oM AAIZE MSH)

KAsr ed = T-0y TN £ X X
The Korean Academy of Science and Technology



A7 24tz 8 HA3 F4, ded Asd Ad =S 5 °187IF 4ol AA
SSlA e QlsUT ool =AMl 20159 AVIRAIAl Sl B9t
TS AEsten, 2018E0l= #RA(UN) 4kt 7] 5Hsto] #et Rt HoA|
(IPCO»= 205097F4] A|4-9] olitelgta: eHiEdSE A=0)2 7] SRt dadHe
2ok et SAARIY] 35 FEE AR BF syt

S-ZuEte ool Wy ‘A&7 Fee HAAME] AEE g gt 2050 ©4AFH
A S v R 20509 Net-Zero A #5& o|FAth= H|A offf MREAHo=

X et Bl kg Y] Foll AsUth E9] vl HiolE FRoA FHHoR
WAL Qe olvRIet 2 A Seu=iETt ofyzt A AAR R 7 4Hio]
& JiEy A e Sol & FEES FA 2 AR ddHo wt £
He71&A 9] go] HS FasA|= g

>,
N
I
st
>
xS,
o>
i
o

oo RIISAUAL el Hop AE/MRES LAL ouixe} ¥y B
S FP AW AULes Bty 9iFY TR 9 HZsler @
MYTARA Fo1& olrgt ATNL A WS BB A4S UERA Gk
HREAEERE Be AT Ho] Hersgyct

20214 44

SR | asUY U

[

{0t

ol
ro

HO

Mo




5| srpEEEs|
PROGRAM

H[184

LHE

—_— 0
o ?
I o
H " <+ i
K .A_.E _MM B K0 Bl
'~ —_— %0 oo =~
Eooer X ou | A G I Iy
._O [9) - _I.|
s 5 7 R E
K0 oT o X om0 iy
on | AW o] = 403 N o Lo
m N AT @ ko 2N @b
mo el I %o orl ol ._M .__1.u_ﬁ R =< Mm M) —
P Rr_ ¥ SEZ2g8 G @
N e O WD E g m oF
ior %ﬂ =N THE mllwel DRl SO KO
=l o o e = _l—-—l = _ =
o il Wi K odo<E <F
BOMER Y SR N 0Ky X
o N o T 5 o IN
= rur_un oF ﬂ 0 m.w _Lﬂ. Xl o © H KO
— — h| E~
_.__”._m.__ X g oy Hr N o o) | o= = = 1+
e W =
o o N Rlo 60
< No gl No g0 Mo = <H - 31
w4 3 X %O ] ok 00
= 7w W W ior Bl < RO
— N (40
Eh ke e
o | H ™ B uf KO =
= afl afl ol oy Ml
™~ = = = KW 1T}
Kk Kk K R
Lo Lo Lo Lo o o
o N S < @ S
gL 88 g8 3¢ SRS e =
Lo Lo Lo Lo (o] ©

==L

X 2 EZ3




al
ES

3| X}

‘M

160
<H
1o

.I

® g1 X[AZH R&D

=5
ol

F

|

()
o 3
= <
=z
of 17
o F
< O
oo
= N
Waﬁ
ol ik
ol
= O
2 0 2
ﬂ%_
— mb oF
S
__P__Oﬁ.AO
B Ho o
== o
_|_._|H.A|_
ol B B
e o o

K0
<4
)
T
e
o
z
pll]
™~
=T
Hr

2
o

A

IE| O|A}

ARTEKN

¢ RUAZ = Q2 =H|

® (AD

==ZY OfA

5t

ol
o




o EEX}

0
o
=l
1)
=l
o
i)
=
=
mvro
__o._
([ J

riJ
X0

o

HX
T o
23 =788

o =
T4
|%
T
|
=

__I.I.
NEEE

A

=
A
T

=0 X|7]
CSLF(EtA 3]

S AL X513
5t

Al
Al

LVt

_.._I

8l

xr
._.A.OA_'
0K or
IF W%
o1 —
< 2
_nlu_#_.ﬂ
O ' 2
o g
ol o ~—
997
I

= & ol
e o o




Tor

o

ouix] Holel Tetr1&d T

ot
o XMHJ| =M7|SME(GTC) AXt

]

Hum 2 gASHE 9

=
e

o] A

2

FHLE 3 ©H4AFY 2050 =712 A




FHILE 1. EA

O]

20219 48 7Y

HEX|

==

fot

s 0f| L x| 3t E) EF

SECetn St EEE n/a a0 85T AYE AUTE

Mission Innovation Champions Evaluation Panel Judge




X184=| SHRAHEE=S| £ 2050 TRiS Plet e ls = H A

=it

1. 22E X A ST} 24712 HiE 2

| 2]
e \._

2 EP*%EI—! o|o| e} i‘ﬂlkl'il-l S5Y

@

9

Part 1. 22 0| X| MY S0 2472 HjE HE




FALE 1. SASY AU U3 USPIE O X B

=22 YXANE S

= Energy demand has historically been driven by GDP and population, reaching a sevenfold increase from 1950.
= World energy consumption is expected to increase nearly 50% between 2018 and 2050 in the reference case

— with almost all of the increase occurring in non-OECD countries.

Figure1.1 Global total primary energy demand, population and GDP, 1950-2019

1500 —cDP

Index (1850=100)

—TPED
1000
GODP per
750
~—— Population
500
250
[
1950

Note: TPED = total primary energy demand.

wru: Energy Technology Perspectives 2020, IEAJ .l h:.l m!ﬂ“ ﬁu_i,- Hi || llmq&‘h J
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Figure 1.8 Global energy-related CO; emissions by fuel (left) and sector (right), 200019

Emissions by fuel (2000-19) Emissions by sector (2019)
o 35
o
& ap i Othver 5%
ORI, Power Sobal | .
25 o coal 28% ;Iﬂ‘:‘l:u gy 9! , 102020
20 g™ LN e
e ’
" P F. / —trmo
10 »
Pawer e 0, imterty of
5 gas 9% ey saryy
- PO‘\;: ol ‘o il o 2000 0 0
i =
2000 2005 2010 015 2019 Teunepart

mPower coal mOher coal use @Other fossil fuels

*Source: Energy Technology Perspectives 2020, IEA
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Figure 1.11  Global CO: emissions from existing energy infrastructure by sub-sector,
2018-70
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25 Rail, 3 A
Aviation, 11
Shipping, 12 Akt
23 wheslers, 1 = Shipping
= Two-three wheelers
= Buses
= Road freight
mPassenger vehicles
Other industry
« Chemicats
= Cament
u Sieel
= Cther power
®Coal power
2m9 2030 2040 2050 2060 2070

IEA 2020, Al rights resorved.
Notes: Includes assets under construction in 2019, the base year of this analysis. Numeric area labals on the graph
danote cumulative emissions quantities by sub-sector in GtCOs. Analysis includes ind | process emissions. and
amissions are accounted for on a direct basis. Annual operating hours over the remaining lifetime are based on the
leved in 2019,

*Source: Energy Technology Perspective
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EtA S &l (Carbon Neutral)O| £t?

The “safelevels” of CO. (350 ppm) was surpassed
back in

€0, REDUCED
AND OFFSET

A
( Frr
. |

OUR CARBON
FOOTPRINT

Carbon Neutral : if the amount of CO> emissions you put into the

atmosphere is the same as the amount of CO. emissions you remove il
remove from the atmosphere.
Itis broadly the sameas “NetZero” or “NetZero Emissions.

Ot{}gr Keywords : carbon negative, zeni emk ﬁﬂ‘ﬁ; gw fﬂ'ﬁfﬂﬂ ‘ o

carbon pomtwe/chma positive
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*LEDS: Long-term Low Greenhouse Gas Emission Development Str ies ( 71 Et.ﬂ‘.ﬂ ; = i | |4
*ESG: Environment, Social, Governance [ M] | u g H 'l i & I TS
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*UNFCCC: United
**COP: Conference of the Parties
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1 BAASIEUNCEDIA A R 1 ) Molx| & 1S 3 TH) Nations Unies
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‘ Mission Innovation

B0l = =SSl (cem)2t HAB BE
Mission Innovation (MI) is a global initiative of 24 , MISSION #\' g!k?‘lmlé ?(;TA%?;LEERATE
countries and the European Commission {on behalf of “:'!F!OHVATION
the European Union) working to reinvigorate and R L R CLEAN ENERGY INNOVATION

accelerate global clean energy innovation with the
objective to make clean energy widely affordable.
Ml was announced at COP21 on November 30, 2015,
as world leaders came together in Paris to commit

to ambitious efforts to combat climate change.

I GOAL
As part of the launch statement, members committed @ MEMBERS ~PARIS
to: mm-dwm.d oo e o B

1. Seek to double their governmental and/or state-
directed clean energy research, development and

demonstration (RD&D) investments over five years.

2. Work closely with the private sector as it increases
its investment in the earlier-stage clean energy

companies that emerge from government programs.

3. Build and improve technology innovation roadmaps &) s piok it Oﬁm. e
and other tools to help in our innovation efforts, to i) 122 Ry = o
understand where RD&D is already happening, and to @ Selge = O v o ipe
identify gaps and oppurtunlt!es for new kinds of 6
innovatian. @ 19 MISSION 'MAJOR COLLABORATORS

INMOVATION CHAMPIONS & Breakthrough Energr Cosliton ..
4. PrBVIde,ddén annual basis, transparent, easily- ol b KA Vel ergy hgrocy
accessible information on their respective clean SRR Wos vy

WEF

Nearty 78% of the net
N Uriheans -
v In -
S W s bl I:IMMBDHINI?
anil waste, goothormal and sl H|m "

wmall hydre,
that In coal, gas and i’
chEar

"."Squrca: FS-UNEF Collaborating Center, Global Trends in Renewable Energy Investment 2020

s - OECD 37t % MBZMT FHo= x|V J&e2 1Y |
e - YOUR UR|ZE 2Ot M2 Uxte| e MnE §3 !”1




Price of a solar panel per watt Global solar panel installations
- -
$120 SI0LOS 64,592 Mw 70,000
100 60,000
115 GW in 2019 (627 GW, cumulative)

50,000

&0
40,000

60
30,000
40 2 MEGAWATTS 20,000
4 10,000
(4] 0

1975 1980 1985 1990

995 2000 2005 2010 2015°

Figure 1.5 Reduction in capital cost since 2010 for PV and wind power generation

technologies

100%
B0%
0%
%
s -

Ll

Sodar PV Wind onshare Wind affshore
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<Everett Rogers>
Diffusion of Innovations Theory

+ Technology-driven Cost Reduction (R&D) -
* Learning by Doing
+ Economies of Scale = Competition
* Learning by Waiting 75
+ Public Acceptance g
&
- k 50
* Turning Point ? %
a
®
25
| 0
Innovators Early Early Late Laggards
25 % Adopters Majority Majority 16 %
135% 3% 34 %
1956 - 2018
HRO| QUi A > MEF D
1956 1966 1975 1986 1995 2006 2016 '

—\Wind Solar PV —Nuclear

Comparison between PV penetration
and EV penetration

=P PENETRATION
= EY PENETRATION

2.5%

PV Penetration
5
*

,_.
n
R

1.0%

0.5%

0.0%
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

0.6%

0.5%

0.4%

0.3%

0.1%

0.0%

EV Penetration

& | I &yltﬁll UJI#HI I "Imiﬁhi

* In Europe, countries such as Norway or
Iceland have reached, in 2018, respectively
46% and 17% of electric vehicle penetration.

» In the rest of the world, electric vehicles
represent just below 5% of the car fleet in
China and 2.5% in the USA.

* More than 2 million electric vehicles were
sold in 2018, representing a 68% increase
compared to 2017,

* But EV needs zero-carbon electricity to be
really decarbonized.
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KEY RECENT NET ZERO POLICY COMMITMENTS

B {

Jopan /

by 2050

whi by President Suga
cbe 26/ 10/2020

Us / by 2050
Who by Biden Plan
| W wade 11/08/2020

hien made 14/03/2009

Porwdert Moon hoei
whe 20/10/2030

@rbon Tracker

Lipdated Mor 2090

"ﬁ'ﬁ@e Net Zero Policy Commitments, Carbon Tracker, 2?2?. 1&| ﬂL sﬂ“ uua' Hl ll l‘m'lik‘ h i H'h] lfm 1

* The European Green Deal is Europe’s
plan to make the EU's economy
sustainable

The European
Green Deal

"4 - There are no net emissions of
greenhouse gases by 2050

2 - Economic growth is decoupled from

- resource use

ot - No person and no place is left behind:

E just transition

Von der Leyen
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ZHEHT 1, ERA

‘ ErELA S| 2124 Global Consensus

0

O A It 7I2M 2 o x| & fe Ael7p

- Of| K| A4 AhAH|QF S 24 TFA HYE 0| HH|2] 75%(=LH 93%) E = XX

- [F2LA, O L X| 20F EtAHYE M| 23} HEf0| R F71o| 7| Fost HM a4

-EIAN 2 E UEStE o XA AES 1 EHEL7| Qs Y| 7IX| F2 HEFR2?
OECD (Optimize, Electrify, Capture, and Decarbonize)

1. Reduce energy use through improved efficiency (Optimize)
2. Shift energy demand to electricity and away from combustion of fossil fuels
fuels (Electrify)

3. Direct capture and utilization of CO, (Capture)

4, Shift entirely to zero-carbon technologies to generate electricity
(Decarbonize)

-FI U 7EX] B2 R E F2 oUX| &H| 2 5, HY/+S/HE 9!.-9“

(B4) #2000 25 M EE[00FE A
s ?29 k]mllhué,““ﬁh“ ll

217 M S EYEIAS ol =2
X EMy|2 FAE Ojo]3 23| E

“I'd put my money on-the sun and solar energy. What a source of power!§
FiZ “" o SFUAEA Y . PPRET AT Jak &

“I hope we don t have to wait until oil and_coal run out before we tackle that $id

11



Existing Grid Infrastructure & Market System Not Yet Ready for RE
Existing electricity grids and substations are not fully ready for transmission & distribution of ever-increasing
renewable electricity — not enough grids where RE is largely generated; not fully distributed RE power sources.
Current market system for electricity transaction is not optimized for distributed sources such as renewables.

Net load

National-level Peak Shifting in Korea ..

Increase of solar power causes Korean-style Duck 2600 1 —
Curve to occur, which shifts peak load time from 3 =il California, USA
pmto5pm. S

There are variety of solutions to mitigate the duck curve, and g b

the most common method is using energy storage systems E -

and the way in which the system is connected to other 00

systems to increase system inertia — Energy storage, DR, w4

financial incentives & strategic curtailment, forecasting toals,
microgrids, etc.

Curtailment of RE in Jeju Island

B 17345 4T B NNEAMBERTBERN TR

Power generation capacity of leju Island is 1,350 MW, of -_
which the renewable energy generation capacity is 436 Number of Curtailments

MW (about 32% - Wind 266 MW, Solar 160 MW, and {(MWh
Others 8.8 MW). n 5 i
As of 1 pm on 2018-11-22, out of total 610 MWh of Jeju

Island, the amount of renewable energy generation was n

309 MWh, accounting for 49%. 6 252
Due to the high fluctuations in the output of renewable 17 16 1,301
power generation, the curtailment operation is required,

and the number of curtailments of renewable power n 17 1,366
generation on Jeju Island is gradually increasing to 6 tinTeg- .

in 2016, 16 times in 2017, 17 times in 2018 and to19 | - 2m 95 3975

times in 2019.

Mol x| M= =of #3 O]+

Flexibility: cornerstone of tomorrow’s systems _
I\
Phases of integration with variable renewables share, 2030
Integration
phase
All sources of _|
flexibility Germany
needed L United Kingdom
Targeted _| e UnioBhi European Union
investment in peanLh ‘m'b“” G&m&aw
flexibility needed | Ching UnitedJBitad3Hingsiom
©Cco
Mobilise existing _| India l.rr:ited States
power system flexibility
0% 10% 20% 30% a0% s0% 60%

Wind and solar PV share of generation

Higher shares of variable renewables raise flexibility needs and call for reforms to deliver
investment in power plants, grids & energy storage, and unlock demand-side response

© OECDIEAZ018 19
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CAETS ENERGY
COMMITTEE REPORT

2020:

S

*Energy Storage

. *Deman
CAETS *F manugl Inc urtailment
Energy
Committee

R:,pmt 2018

Iron Making Process (H|413%)  Cement Calcinating Process
Fe,0,+4C0 > 3Fe+4C0, (AIHE M= 2E3H)
Fe,0,+3C0 > 2Fe +3CO, CaCo, + heat > Ca0 + €O,

- Y 2L o ‘d4Hco,)
- 248 4HN,0)
- A 7 3F8HH| & (cH,, CO,, SFy)

S To|S| of x| Y3 HIA

<2022 Report>
“Dewhnnization of Energy

For Industry, Building &

R A AMF3HE A0l A2
2H7tAHE

Hi2xt 24 7FA 26 A2 20104 10g)

Where are We?
20179 $xH, 709.1 Mton2| 24! 7tA (CAGR 3.3% since
1990
Oﬁl-ﬂgl A4k gl A H| 2210] 87% (19904 CHH| 2.6 S7F)
20211 A B EbA S 2Ipep M2 Kick-off £]2): ~93%
@ £ (55%), @ T2 (22%), @ TF (14%)
-O| M3l ErA ZHIZEZ MA 790 1212 CO, B E M A 189
S H
SA7ARACHR| MH 60% (0.45 kg CO,/USD)

Where do We want to be?

INDC: 37% reduction (BAU) by 2030 > Roadmap 2016.12 & 201
*2CW7(2020.12.15) " 17'9 i E3 CHH] 24.4% 4=

- By 2030, from 709 Mton of CO, (2017) to 536.0 Mton of CO, (target) :
173 Mton of CO, (24.4%) reduction

Carbon Net-Zero by 2050

ChizHll= =2](2020'3 9& 24Y) -
A (£ 252, 7| H: 6)

=X 2l & (20202 108 28Y) -
o

2|12 7] H & A"

2050 EtASE" M

iE4: A2, Y2 8o SHEAF D sS5FEE 7180}

71t HI=Y
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X843 SHRAMEERS| BASH 2060 71o2 ffet el |s =M & AR

2H7tA HiE S8 AlAE

< 20304 27} SLAVA U= 231 >
(EH9] : HOLE CO, %)

A%8E
se S | BT
(17) |(08A)| SE BAUCHH|
uge | psmisy | T IR
Il 2B SE - 850.8 | 5743 | A2764'(325%

AF® | 3925 | 4810 | 3824 | A985 (205% jﬁ%’ﬁ%ﬁf&*ﬁt&"g‘g

A8 | 1550 | 1972 | 1327 | 4645 G27% | Y8 an verve By

was| 5 | 997 | 1052 | 744 | A308 293% ﬁﬁgﬁg{ﬁgﬁ

R mp|§ 168 | 155 | 110 | A45 (28.9%)| VARSSCH VOEDE: Sk
ZGIEN| 200 | 210 | 157 | A53 (253%)| vED =9 VARIONIX] Sk

-‘5**? 204 | 207 | 190 | Al6 (7.9%) | Vit O)KE} v=gRe|

§2 5 | 48 | 103 | 72 | ~31 (305%)

8 [ =@ | 2531 | (33322 a2 | (a0 @xg | YEEAX Y

act JEgpa|
8 | RS - - | a103 VEIAEY $8 XF
FL0UH & = - A383 (45%) | MEBT+IHAITERE
_irﬁ ARESRl | (416) - - A1 VZHRER| 24 VEAE: 2K
j§ Zop=c = = 2162 VOIRRE! VSDM
A 7091 | 8508 | 5360 | A3148 (37%)| SHE25%+2Y45%

HI D : 1 SHHERR £RY UiE2F So HER BRI 5l OS2 Qi Zi=2) Hig
2 TEIRES T2 F AR weh RS2 SR 7| Zab TA| HEEE SARIM Hel
3 ORI UIMIES FoRt 2102 20U NDC HE K| 24598 9 40 2
4. MEURE B MG @2 S HEg

= AR 7 3 A= ol

*BAT : Best Available Technologies = Do We have the BAT* ?
**DIT : Disruptive & Innovative Technologies 3
(oo * What are the DIT**?
0 A m e = Incentives for Early Adopters ?
e i = = 04 4%

5% o om waRHIISES 25000 ?

o
300
?99”‘:'_ 2m 20604 204004 20504
1 1
2030 37t 247t AFA = 2050 =7t EAFE
(NDQ) (Net Zero)

*Z4 9 =8, o) A, = HRIZE 12| 22718, 2021
directed innovation efforts & inputs __Innovation outcomes & objectives

supply end-use|
MAEHoZ HMLB2 modelfing
O'"L-'lxlga' EEEE ﬁ? publications
Elo| AZ > HAXNY |
AT O|EEL E0, Ye
EorE MBS v

breakthrough
S S o WO = OECD R&D
Eﬂ& A2 BRIMCS R&D
niche markets

roadmaps
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2ZAUH, 2050 EIAEY SESHAR LB 1213 -
A2Ys! 2 MO, 50 ELAET 9 STl S
G ooE AL | @ S0 0203 1004 S,

U aeto2ng 1817

HER CHEY HEHE BE AE 92 WIAY S

[PiEAER A O[HS 7] 2H7hS 2T RS 2 e 4 i k A SR @0 RE YFHUSIN 2050 BLFTE A AR BLASHARE FHAY
h O (BT E 0 CFE SKEDNOL |G A B SRR FEHAD A SRF YAk

U Z @ WLUA 2050 BT IRHUR'S WEHCL 0
Plog HFoit B HAN FUYE WHOD HEC

EDR 70 A oiEFL 16.7%, HUTRE 30%E AT 8

‘WUEN 2060 BAEE O

H1Xt JEE2AMA

AME A & "EASY - 77HA DR E
Hl =

HE 40 28 4| RS CO2 HEML JIETRY WAt

» HE7HA S AIEA AR 4
- Self-consumption, RE100, P2P Trading, Carbon Tax, Carbon Footprint, Cap &
Trade &

. =M S U B
- High-risk &%} 3 Risk-sharing £ X} StCH, ESG 7|4t £ X} &L S
= R&D &= U MEX Top-Down R&D =7
. BENY EUE 7%, 22 B R&D HTH, U5 RAD HTH S
» 35 ZE(Procurement)d] 7|dtst X 7| A% EE
- Early Adopter g 2! RIZtO| XAEHQl FHOf £E &
- oSS 23 % 2 ey =o|
AHZIT s MY o A BEopE 2 |Y S

. 20 25 e o1 H eyt 11

15



X843 SHRAMEERS| BASH 2060 71o2 ffet el |s =M & AR

A|L}E| /S A 7|8t EbAS 2 F2k A2

ECHO (Energy, Carbon & Hydrogen Optimization)

1. Energy Balance
2. Carbon Balance } Global Optimization (Domestic & Overseas Included)
Included)

3. Hydrogen Balance

B @& 20098

Carbon Balance Flow

Hydrogen Balance Flow

s3o B4, B U ¥R YUY, AEsHAS?

- OfL{X| Wit 5l 2| BEF2Q MM BA
- & Balanced| 0|0f §t4 % =4 Balance $% XA}
- N9, 23, AT He) 4
- oji4%| 44 8l co, X2 BXE B}
- X|x}p| & 7| REHHote] 1|
- diziatel Y3 A 3= A 75

. - DR EIE A 2 | A
% ] gyy - PHE A1 X ojd FA M |

SLRRE LS R e

BT A GALL T,

16



THEE 2. HASES fIet KX 20re| s |EX M|

XI-"I:II'JI
EtASES flet X 20r2] A=t |=H afF|

347

SMI|SHE(GTC) 2%

OREEN 184th SH2ISIELE 23]
TECHNOLOGY

CENTER

SIASRS 9
01| £0fe
R

A7 SME] A%

2021. 04. 07 ()

17



H1843| otH3

SHE23| £

at

B 2050 THS I8t W57 | =X L HS!

SHS flet dlHX] 20t2| kel =

X A

// 4

I M7|EH| X ofLX| O]%

THIARIE 71F

£171 s &

7| = HH 2

|- E.

£ 2ls H X178 H30i2

SE Aol =z2i

3REEN

TECHNOLOGY

CENTER

HIO} AN

97| Sl of KE(92.5) U
RES|HM e (97.12)

X2 YRS B 2470
AU YEES ISk WY

* UNFCCCe| 4% oS 2t

HEOPHM HT(05.28)
GAEO = SATA HE0| MElo| Bt
2 MRIR0|| RATA 2% 0| St
2P AZ0|2 DYS P HSA
Hepr| 5 DEMFLS =

CwEARel 2% o2 He| I
0}2 £ B2 27} B4, 51 28
MH £ 3 =X

nt2 8 M=(15.12) |
ga(16.11)

Oy

- "5 128 COP210j|A AZ|ZH|H|
SHoj| golete 2| Hd 1=

Ndhmlllllln
ﬁ:r||P|-|v- el Fhirretiphis M8
3 Feamcs -

- AEOM oA =AU SE M-
e 24712 245 Ho
2147 201X Lt OfFF CHY| x| B
2 HEE 2ColBlE FR R 1R Y
A 3
BE AR NDC HE olf Bap W
20203 U7X 2050 LEDS 8 E7

IPCC X| 725} 1.5°C
E¥E M X{E8(18.10)

+ D2 oM gelEl 1.5°C S8

apsHE 274 H|A

* M7 X BHRE 4SS 15CE

x| 215t 50 EtASE SE HA|
ox S22 XF2UE) 152 2%
2030~20525 ALO| 15°C 20 HY
2030477HK] 2010\ L] €O, |4 45% ZH
=, 2050171%] 0 (HE=-E) 2E ER

B MAERHPOC 28] JR8 WP

18




THEE 2. HASES ffet OUX| 20te| 2st7|EX 1x|

SREEN
SAF U0 ‘Ea W2 ofjux| M

[3iM= ofiLx] Z0Fe| H FHoM Z2=2H sl ER

= -

SR > AT o x| Tdojxle] HEY g R
3= 34 —r TR 4 OLfx] AH|2] XX - 283} 7S HR

SYUSE A 2™ > ENE AI2H AFSQUEY, OLiX|EIAIAY 51T 85T 7S EE
HE ME%|= =g oAb OflLfx| 7|52l CIX|Ee} 8 CHE Z7|Sale| 89

OfiAX] AR HEe| IHH QI FAMl= EHEAS Z48) T 2}

Decentralization Digitalization

3REEN
e f -
Fo=9| EtAFE OIS o e

LREREES]

BAZY Mol - YA

ool 2050E7HA| EtaEE SHO| HA fL58s - AsiplEalE s R 2k W00 E | MERIEUTH S8 A= UE
ul 2ojslr| st S 7|58 M (203) - DfLX| 2] = KH0||X| B 2006 2552 OfIX| 109 0| = 52
e 7| =631 7 g Sl 20504 « 20257IFR] MERUTH A T B 2035\ LHSI7 |2k} 2FF £l
SHTIA USSHE 100%E A2 (196 - O BRIS S0 T20| 13 £, 20307 A=A RE 606 Sl
Agg 7|z - 2004 48 MESIZUTA TFS STt
= 2045 EtAEE B8 FHA| (176) - BP21 H#2 Sof 204537 E37 |82 SR =S MEY 27 12ie|
wiopa 7|z} of - 2050KNER| SollAdG/7 ks BIARMA STE 20307A| LIGH7 | 2EX} T STt
= 20504 EEAFE 28 HA| (1912) - 2030E7FX] 25 2400MW T2 T2 SAFSECIR| =
=g AL | = H o Ho - 2038EMHK| Al=p A EHZIE S HH Hi2
20508 ERASE SE HA| (1912) - 2030EMER| 22142 AAHIH| SGW X 14m0h 5 4800, 702 S 2 S X}
Zaa O &| 2 2| = B0 + 02UI7K| ZEA LY 25 A0 A MERIT JhE FE S5
LA 20501 EEAFE =8 BA| (1911) - 20UE| 717 Bl elZat =0 08 R 2 A=
0|2 HSOLTIR| EASE ot Mot oy HR7HS AN TR AIZ S <t HX| 242

- 41 2HENSFY 22 5 W PM|LR] l=at] 2= B £ ol

. - QIELIOF B 4O SRS §18 FTHpk B4 A5 U ops 88 B
uz o B g et e R e

19



H1843| BRILIEIES 5| EIAZR) 2050 THS Y5t B[S EH U KR!

(SREEN
. Qa|Ltat SHASY S WY e

G20 27t2M MECHE| S4tst0] EA S

UNZ | el S A0l 7| =0 r19g) RulEesiEakage s h
EH’F?R% ST 1207) HELA HEHslo s Uxja] Al Ol 77| Kok %*% 3 %F
] &~
R 23| AP (2010) 2050 BHAFE A% M HY ap
- gt
G208 4=]9] (2011) 2050 LEDS O3, 2030 NDC 744! B9f o

(2050 BAZE 7124E ) (__NDC APH ¥4 71H )

2050 SFAFE FTTEF ('20.12.7)

2 an;ﬁm
= HEAT

nRY
HELMg
HEN EY

j=ms ]
Atz o)
SHE8

@ 7izspi e Tola0 BB 2 N=
MMuK 29 Il | [IwF 42 &8 u:mmnm
Soms veoz oy |@es wam | | @oeEas o OflLiX| 20| HAIx{ol S

TE IE B @S UM
LULE | G oeemaEns ae

B | ciiam ey |DEWIA Ban i"ﬁ;’:!.é‘::m o EbA H|7 S 0|2) 7|20 AkgS}
O sozdsEns Sl XIA7sEAD 30U BAUTHE] 17t BERS ChY|

X 7IE . i rIE

ZIGHTIX|LEDS B! NDC O [B42 e B0 B SR AL 2|2 024 6%&5% Ack2e 37% 244%
©

e \;REEN
I 2472 S HE U ol o0

=2 oUHX| £, 55| HUFE HiE0| 2 HIF XX

FEE 2472 HEF 50| S| £2E 2H|F F0] 1RO X] 3E F144(20.12)

zu.l.:i,ﬂ, O{e{X| W UYEE eSD WG W@ mAOC 1000TOE. 15 g 71 O e 2 2z
800 150,000
ey A4 sl Z|Ef

% IS i

. 1 'S - 125,000 47

64 " o 2 3 v - “53

) 11 100,000

400 A

| 75,000

w0 o

il I oll:lxl HI% 87%" 50,000

100 KM

25,000 . -
Y IR HIF 826%

SR KESIS HE5H0] 2k (U2 #2000 37 240 1A QHIER| 2k B KESIS BZTAI0) 2 (RIS H: LKA S KESIS HZA10) 2 (IS 8: HUXIEH 2L

20



OlLR| Z0Fe] dfet7l=X |

xa|l
EBASEHS

Flet tILX] 20k Tpst7|=X A

// 4

2050 LEDS
Ho

T

2

2
(117

1
ob

HiE ol “gl="

A 8 of L x|

THEE SHo| X T S8
Flet 2R SO 8 ZHd s

SE0M 2H|El= SMERE
HeadsEo| 202 5)E Cfx)

HHOHXIE @7, 2, vlo|2HR)
e nEg mefE| 8l el=at

BIPV, S|EHI S EE30]
S XA Lol M ZHASE kg

A-Za-2H|

ol K"

ojLix] &3 X &2

Mdol|ux] HEY U ZHEE I35
= Fle 2 Al n]3 2505,
ASqd #HE

2] ofj x| RS Pl
A01E 33 3 4

249 XsiE St olux| 2YE
et XSERABAIAH U
AHEFEA

BEMS §2 S0t TEE 22 71,
7|1712] 7|5} 5 8%}, ADtEAE|

3REEN
TECHNOLOGY
CENTER

HiE = “H|AH"

CCus

AERE HEA 2 U oux|
o8 93t AHBIRLH-CUS
o % WHE 15

el SEolM2] E BiE 7k JA,
#2 HE UHo 2 Mo ccu
(Carbon to X)

21




H1842| SEHHEERS| EASHE 2060 7S Plet

(=]
I
N
>
|.|'|
B
¥
p
ro

SREEN
TECHNOLOGY
CENTER
HYEOHX| 7|4 £2E M7=}
2050 LEDS MxHdof L x| oy x] =83 S 282
22
= wng emmx | ETTERD
| gelyEY W Loam S
x1g :i bt eyl
_ e
A | | uoleoi2 | s FEMS | ‘ (Hfo|2004%| A=
| .
& o ESS
- N[ 2amma | 228 | ym (=)
A Cdolocmans | S0 | win Ve
'ﬁﬁ' e | _ﬂ_iﬁ-—i’jé_ﬁil_ 3 \ " BEMS CEMS
- egm | | | soleoux | | | ouxxEHEN | ceus
K LN | #2=yx |
. N SREEN
1 I A = TECHNOLOGY
'T'Rq' 2050 LEDS é)l-gl "1"-9- 7IE '|'_'OI: CENTER

TS0 LA x| =l oA K| 2 8= |2}, =2 A 2482} 7= HAl

SEUFL 8 A oS T
- '90\d CHiH| 80~95% Zt= « (Ol X)) AMxHAY S! =8 2OH, CCu-Ccs
+ EU ETSEE, 34| HIE Y 7| XI5l EX} MERSH CH|E Zt4 Bl 77| 2 M H A7k 2

HURAs/5/1Y/SY IS 25 EXRE B - @5 WS BLFE/ (3 BV HO|RYE S EHaFE

Npps, ¢ 0d O 80% HE « O|HX| T 7|z} By, 7FS e 2|5t Argd S0 | =)
AN L2 + OfjHX|H| H7|8) =40 AJAE &5, o FROHTAAE 2=
VALY - REXIE Aol FY FA| . CO, M 7|& 71 X8 (coSCou, 52122 28)
. 05\ Chb| 807 2= - (AXY) S B2 DS BUE, (RXR) oY
E . SN IS MOl EIELAS] EX| SR Elh B4 - (738 ceus, CHP/ E=8) Y Soist ME 2|1&
m—« Non CO, HiE XZ + (9) BV, $24 48 Hjo| s
- 134 CHH| 80% 2= . (LTl THoL EE, A B2/ (RIRFR) R
. » QR[S /A YdE 22 S 2= - (A1) cosoau A 8sE HeZtA e Bl B4 T
. SA9 A + EZ8)IoE HH - 88 J|&

[20)

22




FHILE 2. BASHS Y8t OLX| 20l Ta|H T
e N ~ (SREEN
AXgle o o TECHNOLOGY
IE_I-J-EHE 'I"I k 7IE @lﬂ |x;| c:!' | CENTER

SEItR2

JledseY A FE0| et iEE A4S 7|0

1|

7|80 =7| A2 =]

FEE FE0Ux|7IE 7|sdsEE M EE

Net-zero emissions by 2050
Heawy industry &
fong-distance transport

Net-zero emissions by 2070

Small prototypedat

Heavy industries | Chemicals, Steel, Cement

i
BEuidngs
i
STt
P
1 measly
| DPoes (eneretin
i
BFs
% ml m =
0
Concpt  Smal proctpe L’G'E ettty g Mahre

£7: Energy Technology Perspective 2020 (IEA), Launch to the press

27 Energy Technology Perspective 2020 (IEA)

224 x| £2 co, 2 HY

Annual

GtCOLlyr

3
)

2 FTeUssH

(SREEN
xa|le o|s A TECHNOLOGY
IE_I':Ik-EEE 'I"I&I' 7IE @lﬂ EIE::!. 1| CENTER

Cumulative, 2020-70

ofl4x| 220|
20202070 45 2 2F 40901 710§
'sﬁﬂcr *JIE I B B T AR TR N 4
o2 7| Kl 20| BT §2 B¢ OJuiK| 22
i et
» Electrification,

-0 — hydrogen

5 Z=Q ZHESCo| HE} H7[8}, £4H7, aous HIO|20f|UX|7}
2019 2030 2040 2050 2080 2070 2020-2070 FEZEE 2ol 710

» Avoided demand Technology perf " Electrification uHydrogen

nBioenergy uOther rengwables u Cther fuel shifts BCCUS

CCUS, biosnergy,

E7: Energy Technology Perspective 2020 (EA)

23



RI1842) SURSIE 23| EHAZT 2060 TS I3t TSP | T U HO!

3REEN

B3 J|& Yo M Wy @ WG Lo

=24 7|g sy U 71 HE

27| =9I (HalE A 7|E=F 875% @22 = A4
< R7IRS7MArdEs Eerds) - aF R AXH S 7IEE2 0E
- LCOE B¥= == (0|=) - H7IEYE R U8 (3= 7H)

« D|ETETAS%
« Bl S FEe SE 89 OEE 28
- 7| Y =R B A B

- E7|=RCH (RE2 EH AE)
- Oi2 FA sl SE A3 e

- C22 ofxFEx| EX| . IETESI

« AT A M E Ol FI 2lEOI2TX| 7= MAPZIY 25
- HI2|EA HE{2| SXF 2L AITY A ESSE PHThE=h

+ ESSE 20 AT A ) E=F H{EE| 28 214

SaiE Ojo|aE 8|S Heg S - 7l e (A0E R 02|5)
2 AR | B & DR R 7leTye o BARHEA EMS B Sl =7
- AWM R Y SR e 2 Ay - HIZHA 2| 2822 AF =)
gzt ol =d gl 87| HE| o2
SR 20184 7 BEEOHKISTEPIS 208101 52|
E*: Enengy Technology Perspective 2020 (EA)

3REEN
HAFY 7le WA HAH WP @ 24 L

S RN METIE HEE U IISNY BY

Low-carbon hydrogen production
o - 3 7is 58
. EaENE ALY Agst . T|e%Z 783% (G 20F T
Myeomech e . AHMOUY SAMAZE AV OF . AMINE AIAH 2N AN F
—— AR . DA LR B ST - KIS SHE AIAH HE 7S BS,
in namural gas nodwork: | tanker A A A Al =} Cj
S — e TRl A T RIHOI ZI 1 9] WA | S F|EYHAAE
- — ’ — . DRI\ SAORBIENE AR TONE . ESTRIET| i FEA
, . A G T SASIE M AS . oS SUE pu aa
Hyckogen useln s vensformation . FEENQM SIS HBLAS - oY 3 3N $AHE HES o
— st Mg © ISLUNrL0E 22 43 e B
ik ket B S . s sc MesEuNs . asrEeME
' . MM oias OATIRIZIO| TR . 10| B S HSE ISl
. O 22007 g8 g7 5 . AULOD|CE) NS Aeis 7|
. AHSAZHA 4 . EHoIEAlE MET 45
. BAUHE SORY HEH| . YR GEHX Y 5O 45
T 2 012 (S0 F7ESE LA 71
. e EfE 7]2 o] BE . BEATY SO HO

B3 20180 7 [B4-EE2HKISTEPIS B8 B2

Z7: Energy Technology Perspectve 2020 (IEA)

24



THEE 2. HASES ffet OUX| 20te| 2st7|EX 1x|

3REEN

Y 7l Yol MYH WY @ ccus Lo

=24 7| 8g 2 7|12 EF

i e o 71547 800% (CCUS S0} B
= .C(?aqawrehima'ﬂsmel + &FE5 115(100-500MW) . mEE HER { )
S el ﬁél;;;y';flﬁw{%-ﬁa

Disctimbton syt aderpion - ENHIE A S Sl
. Gapuencmet GRITRIE B 2 HE 2EE
mmnm&-)z Comort et oo o
capture in air + S} MR L FEoE
SR — — . BfA BTN T Al
- — c EOR L XI5 A& 9l 2LIEE 2o} ;LME; |
: c =
) €O, capturein fuls production ¥ i:f:;l i . AE 9 UE 2 ajslE
6"* e e B ,}Zo_%mgﬁi_ Gl F97|% 9 Y AIEE 58
R & e aae o - o2 #%e NEee ststols
~ CO; capturein power generation - RIESETD) HS AE N ebiaten )
Platurel o chermical absrpion Borramecherica absorpon ZLEE ME T2FE J9 - ©
R SR S U AR gE PSR e - ASSIEYE @7 o=t g
. Mo S 0lY FE u )
Q0 storage C0; use
| mhwoddmeowy 0 Um0 Conante E7 20180 7 [&-F U7 HKISTER)E Eaio] He
Salne forrmations Mettonal  Sythetcmattne
Depleter] o resenveies Sytheticlpid hycroobons &% Energy Technology Perspective 2020 (1E4)
- N (SREEN
A= =1 d TECHNOLOGY
EI' el =1 7|E 3_'1+_|2| E—ltx—-ll ol'scf @ HI'OIQE CENTER
i r = ) A o A HF &
HIO| 0 X|" MREHQUE HF7|s 9= U 7|71 e
Biomass production
 Dwbeawprg 22y 7|2 §g 2 7|2 g
; # . J|ESE 1%
Biofuels production
S B — ﬁ . HlO|QUA Ktel EEOIR) (HHOl2TRFIES FA)
et Botrovn s et IV - HIOISOIAA IHKES 7le 94« A EAZ M8s0iE
— Bonshewhcos GGG WPVl - 30| sS4 OME WIS 9 o WR LY BN EE &8
& . ArRIERA Ol
+ HO|2E8 MEHEF 7|A|(1932
Ll . ool sNgugees | oo deima JHA103E
A 8 i g B2l 2 BioSRF EX 22|
| - MuoleasIqagElREy 20 S
: . HIO|@T|ASEA Al = — =T e
Wi nieresieninlBR B - SRl 4 - EFAITIOLAIO] i) A A2
WIFS . ooy oE Tl Algsl + HIO|2CIH 23 FFIRFS 30%)
- Bioenergy use n industy el - Holeoiske gop e i g YU Aroist
CERRERNID o ] Mots s 7| 39 28 + GSE|A HIO|oNENE ASEUE
Ottt GRS M - CHER Holeds 438ty ZH 9 Aes 57
Bioenergy use in transport e ey )
sk bioaercl or pssenger ehicks. e for shipping g - AAICH BIOI2 7| 2OF EE FAt =f ?f‘lﬂ I'f*““ =
Biociese|bioethencl for hemy:chaty tuds Bicjet el for aviation 2 = dWt Es g
Bioenergy use in buildings =
i Gl ey TR ey T E41: 2018W 7 -7 HKISTEP)S #1510 H2|
Z7: Energy Technology Perspectve 2020 (IEA)

25



m
e
o
L]
mjo

Flet tILX] 20k Tpst7|=X A I/

SREEN
DLFTE AFME FXTE (213, gARH g5 S

Of| L X| CH7 2

Ooff L4 %] 44k Mz §
x| 7t3-78 MRHE, 72, ™21 S
ol L4 x| 28] HY-+=E-UE ZHE

206

[ =p || mowus ||

26



FHLE 2. HASEHS QUG

roh

OlLR| Z0Fe] dfet7l=X |

H F

® MAOIIL]

=

24

28 BE Y

O3} . Al

oo -

=&

« Eli

= (B7]) A0LE EHYTX| 7]

» E

B 2HY EYTA/ D A0S EfYTA| I B

XNFES} S XpM|CH ENLEX| MA

X B YX| CHESE S HE
A 25 7lE,

ENME YL 158

(=]

IE1

&
2-2% §

&
o

Al

o 4
N/EEE/ABY HYB 7 N
o2 HM7IE

T ClApel gl Kot R

(3REEN
TECHNOLOGY
CENTER

e

DTS AT AR I

29 Al

|
Y

|z == 3 ME2|E HE

- (570) SEY AABE IMS U AR LY BY7|S Ny N\,
» SAMEZ DASE G B, A3 HAEHE B CISHA =
» 12MW Of4 ZCHY BHWHAIAL g
» (H7]) B0 ol 4EE AAH Y-S 9 EEHCX] HAY 7= Y
» S9N SR BUE 42 U M, SEHO U U5287|% Y
L* o4 SHEX| 4 SR 315 U SY[X, SIS =84 FHRE VY
(SREEN
E}AZ=E2] HHI- —=N-:| 2k TECHNOLOGY
I_I'-I-E = Q?J 2 T2 |x;l = CENTER

= (E7) =247 le DEg/S
7iet AU o AHEE7|E 2

el 2t 7

ES e ghsur =]

* (B7]) RleL EA71E A A 4
e

» THUOLIX| 917 78 7| At AHAH
SHoH HIHBSA T3, /04 23 Y

& MAad 5

+ABHLE 7|558 U
BY2lE| B 74

* (E7)) e STAF 718 e A
T4 BUZE| FHE 2T 71U 7= Y

- (M) SAE 4 ST S L Y

SRy A 29 =R
» SEHAsI|SSHE %i‘ ang 5

@INH) 7| B TEL, TUT AR
HE 22u0ps GRFA|AAH 72 L

= (E7)) 258 YT 8 SoFC 7|&71E A
= SRR 32 ASF W2

» HI|58 60% X SRS 80% 0L nas
SOFC 8H|7|&, ARTX| 7|8t SRR
S AR 7=

* (F7]) 2Rlea A HEREX|AI 2 7Y
w3 7| 28 70% Ol SAHIE W

» THUOIL{X| A AETX| AT 7)%,
DlO|S2EHEE HALNE HBHK
AHBYCIIRYAEY B T 5

0]

27



X843 SHRAMEERS| BASH 2060 71o2 ffet el |s =M & AR

(SREEN
HF H O TECHNOLOGY
E?JH = 'l"'"l'_'HE:' IX;IE'F CENTER

A DH(CCUS) : CO, =X

¢ CO, ZH ¢ CO, H% ¢ CO, &8

CO, 2% EMYIAE &y Cii2 X4 ge 9 CCu EA-887|= 7Y A

AHSAE A2 25 ¢ AN XME 4T UZFEHY 7| 43 2

= (V) 2 AY S H7I4S2H OgE | - (BT) iR 2 ML TN e, SRR = (E7) =7 ’é,’gi} 7l& =8 9oy

HiE 2ol X 87Hs3t Co, BA7|E A (40NE) NS 7|t obH B2 ]S 2 || 7)& HS0| ME US WHE 8

» SMWE 72 (s USSR BRY | | » FUHCISS SAAES SHRUTE MY | | w HELS 7|8 SfSHHIS it O, 71

EEISFEED 47, 718 MENE B U M2 WL CO, +EHR 20 U TRIF SRS WA 7|, RATkA AR
27, T A R0 CO, BRI S| QPR WL OB TRIAIAR 75 W2 B2 U 2HY BoROIS Tur 7S

* (F7) 7IARPMNERE O, ZHYIE = (270) RpMlch & @ 7|27, tiR e | | - (37)) YZEOIE ccu Y83t Erl, 2.

DEs 7| L =7 7|50 48%t HE 718 7| Do ERL 7K =Y HZ-AHEM st HA 71E 1Y
» ZFN HI Y EEAR 24 NE 7)Y » DIZ707|2 0| RES Q5 ATHIE B, » 7|0 A0S B3 ASAIY AQEH
SEE N B 7E 28 W A7 S8 S}0|HE|E €S 75 712 AH2ie), 7|7HL e cw TF7| 7)% BR44 WA ofpt
7l@e| gAY YIS} 240U 7%
(OREEN
E}A=2] HHI- —§=N-: 2k TECHNOLOGY
I_I'-I-E = E?J 2 T = |I;| = CENTER

@ HES3 nx3}: AOfETZ|E, O X| HE

BAA 58 M7 5, %

9 Chefeh HYA L™ 43

» AC/DC Z8 HIEYA2E, HYH S HAETHOAIAY, ORI E HY?7| § MM A8 HEY 29 45

¢ UEXXE : nH-ZBF7] ESs M7|1=2 7T R 23

« (E7]) o X] EHAHF s S T CHE T ESS 7HE K HEE ESS TP W 7I& I3t
» MIHOHX| HA SHMWE EFE7| ESS, M7 2 A TEST|e0E, DeE HEE dYE ess 17| E vs
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- N o N SREEN

A S o H TECHNOLOGY
EI- = | 7'53—1+_|E TI?_l' %I*—Illl t:::!-§:'.|t CENTER

Target areas for policy action for - Most relevant technologies
.. net-zero emissions by readiness ca
“ Copetition " Y tegory " \|&FEF "
s QLR 7 94718 A S Deal with existing s N v ORI ST 7ol B
S A% W assets . A% obEbE flol 22 H
7 MEo| Hot 7ol oy EE. 222, HNHY =
Y G 2 Strengthen markets for v H87|E EMYIAC HE
technologies at eary Earty adoption
stage of adoption
International
) - e — " ;
Leademhlp Develop and upgrade Early adoption Ilfﬂ_x—-l' E‘xl'
enabling infrastructure :
/ OAER NBE 02 WY Cemomsiatia / WRHR EE 7IEHFII
& dEst SRR Chsl chA2- S5 X8
7 ERY7IF BN 3FUS Supportfor ReD and Demonstaton 7/ RD&DXIE % Q=2 73}
demanstration Prtotype

()

SREEN

TECHNOLOGY

CENTER

M7|ZHF S| 0| w2t £2|8 HIES FRIL 2SS HOIsD 0/ 7|t ot

HIX}E 7tst D 9l 2. Et4F 22 Decarbonization, Decentralization, Digitalization2 SX2 2
oHO|AX| CiMets 27te 2 Sh= Hl, S Qg O EE 2 10 oA HAH AHHTEE

747 2|01 0h SR A Y.

2050 EHASES QoM E OILIX| Y4k B - AH(0| 2H 2EH 7@ HM0| s
S5 §T 7I8 Y4 STt RS VIS0 AT YE S 57| 48T ELHY,
HENCE O7IS @44 Y +4008 M2 @F2 2T . NY 87450/ Y8
BASEE Y8 ATHL FaRR0l @ YT L B YYO|HX| @ $4 Y4 0|5
M 88 U HBHK O LTS FY . HY - U8, © AVE12E & LKA
718 HEYE DESHS 20Ol Chell EE A 8SHE 98 AT LN 2B Ban

)
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2050 274874 Mol T
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ZHEE 3
= X{xH O| J'_I_I.I-“

EtA=El 2050 2712t Mo

[ 000 |
= H

BIASAYULI |17 2

0z 0op

s=ael s i HASE HYEES (2021.4.7)

2000 &4 =E

=13 M2 dtl

=248 #%

HZUAHY- WA

—_
Korea Environment institute
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X843 SHRAMEERS| BASH 2060 71o2 ffet el |s =M & AR

2 %

¢ 7|27t 2H7tA HiE

Cietl=e] E42 (247t 3 oHX] AH8)?

* 71590719 EHa 5
o THAZUS AT F7IBFHY N

x| R 248} 7H43t S

» 2020 : 20§ 7|&&=0I2) 7HE R
ArASE O] CHH[(1880-1920 EH) 1.29°C &5
= 2014~2020: 7| &5 ol2f 7t& 2 74

Global Mean Estimates based on Land and Ocean Data

W Annual Mean
— Lowess Emoothing

LSAT+SST Uncertaenty

Temperature Anomaly w.r.t. 1951-80 (°C)

o NASA/GISS/GISTEMP v4

L e
1880 1800 1920 1840 1000 1980 2000 2020

ZH: NASA Goddard Institute for Space Studies
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THLHE 3. EAF

B 2050 =7terE Ao K|

1.5°C [

Tk Of &

1.5°C LS Of L3k

Billion tonnes of COyfyr

In pathways limiting global warming to 1.5°C

with ne or limited overshoot os well as in
pathways with o higher overshoot, 02 emissions
are reduced to net 2ero globally around 2050.

HIZEE2 .

IPCC 1.5°C E11A{(2018)

= 2050

- 1.5°C: 20304 45% Z

- 2°C: 20304 20% &=

= 1.5°C Of|4X|H gt

#tlE M2 24 (201048 7|F)
ZheE (BH=2: 24.4% 20174 7| &)

AlLtE| 2 (20104 7|F)

Four illustrative model pathways 2030'?! 2050'?3
COz2Hi= 58% 93%
2 i A E0 A+ 15% 32%
e TR0 A| 60% 77%
" TRPOI L K] X 24 Off LA K| 49-67%
S0 Y 34-71%
Timing of net zero COx '3 o or limited ovarshoat
Line widths depict the 5-85th — Fathways with higher overshoot
percentile and‘:hel;’:i-'ﬂ'th é ; u e - Hathways fimiting global waming below 7°C
percentile of scenarios {Nm shown abave) =i
1.5°C C S EhA Off &t
I L
Et2 O A (Carbon Budget)
. S O L el
AT 72 8SE A= THO| OfLh=fEha &

A5t ?lol HizE" =+
A

(IPCC 1.5°C £ 11X (2018), CO2 2t Cf

_ S0 & H left?
..... (TCRE=67%) ow many years left?
5 1.5°C 570 GtCO, ~14 years
2°C 1320 GtCO, ~33 years
P HMA 1 22t HIEE = 40 GICO
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H1843] SriREtE RS Fih

S8 2050 78

2yt

57l =M 2 e

=718

2M7tA U=

=
| =018 212 HHEE
Hf =& 1218 GDPEHl =2 1850-2014
=7t (MtCO2e) =2 =g =2 (tCO2e/ = |Co2 =HuEZT =9
LULUCF =&t (1CO2e) #oHUSD ) (MtC02)
B3 11,601 1 9 54 666 60 168,762 2
GTES 6,319 2 20 19 383 106 374,584 1
olE 3,202 3 2 137 459 90 30,332 7
QI LAl 2,472 4 10 46 968 38 10,008 24
2{ Al O} 2,030 5 14 27 550 76 105,236 3
=apa 1,357 6 7 70 432 96 12,373 19
ax 1,322 7 10 39 278 138 52,688
FHLtct 867 8 24 10 568 74 29,101
=9 817 9 10 42 232 150 86,025 4
o|gt 801 10 10 41 621 67 13,381 17
WA 729 1 6 84 357 118 16,003 13
o= 632 12 12 a2 372 112 14,263 16
AtS-Clotets| ok 583 13 19 21 379 109 9,657 25
Lot a| 7HE) 527 14 10 45 781 46 15,974 14
s 523 15 22 14 514 83 15,631 15
B 494 16 8 62 201 160 71,281 5
ZXH: World Resources Institute, CAIT Climate Data Explorer
TR EF M- YT
D Al J I_ A HH = Korea Environment Institute
E l-H =l =
| 3H 228 241A HEE tC02eq)
2018'd R EE 247X HEY chg): HolE
722 L(IEPN Hesd =g Hi= A
2ATA
e 632.4 57.0 21.2 17.1 7276
Hi=
Hlg 86.9% 7.8% 2.9% 2.3% 100%
20189 FEE 2472 HIFFHEFE MER) crel. wioiE
22 Hg e s +& =2 H?|E 7|Et A
21 | o096 | 2436 | 525 | 984 | 212 | 171 | 76 | 7276
Hia i : ) J : ; .
HIg 395% | 33.5% 7.2% 13.5% 2.9% 2.3% 1.0% 100%

A2 OLRIBE, ARUTA HEY FUHE NAE
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FHLE 3. EAF

8 2050 =7H2HE FAHo| x|

=W GIWXI

i |

SFHFEH YA+ Y

Korea Environment Institute

1 Ol XA HlonyxiewaA) 2HH| (2018, IEA)

=+$I- Hllﬂrl TOE
182,205 49,371 35,147 42,923 50,820 100,191
st
= 193% | [236% | |[27.9%] | [ 55.0% |
1,151,449 265,749 328,403 424 532 99,272 365,021
Y = 23.1% 28.5% 36.9% 8.6% 31.7%
222,678 57,957 56,141 83,162 21,749 79,706
=
Al 5 26.0% 25.2% 37.4% 9.8% 35.8%
161,377 27,828 45,310 59,928 13,391 41,219
IO2rA
s = 18.4% 29.9% 39.6% 8.9% 27.2%
128,744 21,619 41,433 55,044 7.929 29,548
8= : = 16.8% 32.2% 42.8% 6.2% 23.0%
1,594,130 276,580 638,100 488,634 149,417 425,997
B 1
1= & 17.4% 40.0% 30.7% 9.4% 26.7%
283,020 82,211 70,550 90,937 34,138 116,349
U= = 29.1% 24.9% 32.1% 12.1% 41.1%
" 2,066,636 997,672 327,235 441,675 178,606 1,176,278 8
= | = A8 20 15 804 21 A% 2 /oL GA QU
= K}
S O Al <
¢ 7|97 2HIIA HiE
="
¢ 7129712} Bt FE
CHSHl= EtASE FTIC| HEH2 O{C|o|Af!
¢ EIASES P D71 g EH N2t Ws
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Korea Environment institute

2| $H 201512

Ky B Bk HE

=

2060 EAEE M 2020.9.22

27401 (=
2050 CHEIOIZ ERAZEIZT MA 2020.10.28
7|85} IALE 28] 201912

SAZE N 2R 37 7R

us
2050 EASE 4 2020.10.26
10

SRR WIATY

Korea Environment Institute

g HHUSE 2023H 7 H

0, gha

A0 A e
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FHLUE 3. HASE 2050 =72t FEHO| Ipx|

SN WA

J I _?__?_I J I El.i % E.I Korea Environimient Institita

BMW &

=5, T HEE, 4§ 7|90l 70%E HX|SHt, 22 HEY, 7|2

ESG(Z3, A2, A E2)
| 71210 s2m s o Aty 222t woriI, Fote MAE FH0l Chg st

Mof

Hi

oA Q2R E S sy
O|25} 2030 S EL B E AT APEE

SN WA

J _?__?_I J I 2'_ El.é % E.I Korea Environimient Institita

o
S
rn
Ol'l
z.
o
tu
o
Hi
.,9_
HJD
m
>
of
L]
B
o
N
et

> Eral“c";i’é*(ﬂsﬁ XH 16L=I 22)0 2 oe|7| =M A2l 2021E sS4 =Y
> UN7|=d8&H *§I°I( 194 9&) 0|2 12174=0| 7|2 =& &0 &2
1948 128 7|2 0kd U (Climate Ambition Alliance)0| Z-d %0 7371 = 0|
2050 EtAFE HYE flof =Y A 229

EU(19Y 128), S=(20E 98), €=(20E 108), et=(20E 108), Ol= (b}
Ol &Y 20 LM S & MA F2=0| BHAFTEH M (MA BIEE
63%)

v

Y

mp 0I=2 7|20 Ciet BH|, MHZO0F S 2LYE 7t

T8 FYYE(2020.11.10) https)//news joins.com/article/23916216
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X[1842| ot

SEE3| HASE

¢ J|ZR7I2 2472 HiE
¢ 7|—'§—?l7|9f HASHE
¢ EAFEE R

X575

ot 271t A npH| et whek
rH 27t A7) 2!

StaFE ol

| EEA2 S 3 FTHEF (2020.12.7)

‘

“HEX(poaptive] YF"MAM “SEH(Proactive] HE" 2=
PEASEUINIT A0 3 FY A BHY

__..5-4‘.‘*‘-,__.__

3+1 AR =7

S EI] Q= 25 saze
i T{EFA 21D Agizol
MEH =N Iz
[1IIEX] S8 Jps0t |1 sFRE M2 |4 5 M s B
12) TERS: MO oA | (2] 242 AREHN I# @ a9
M PE SLEE o
1] ORHSHRIERE gt
[ SHEM RAS | |EIEASE A
] SAIRE HERD) et =moIA BT
SLA=E R suTs =RED =32 o
SITHE | — BIATIE AL 20+ HASE B0 BX S I 3
S (=) 2050 SAS NS+ 2050 SASUANY APH |
LB | (28] ARIE 20| S+ AN SMEY AE — SR AL 2
(Va0 BAEE ALl @uuE FaNs 4L @3Ny
(~'21.8) (2021) (2022~2023)
DR25ES U wE9 CALRS EHE X -ihE. 02030 NDC 48 =T
S N B4 +3 5 20N YT oRE WHAE B
DELAER N2 o SN R, BRI NNAL,
AR MAYE

A2 TAH A TE 12050 EASE" FTHELY) (202012, 7)

HUFEY YA

Korea Environment institute

3+1 MEf

(H21ZHTE 2E YoM {EErLs =7
- FO 24T HER0 UMY HE S5 2Ok EH6+ 7|
MY XY, HEH 52 S8 247t~ =7 2=

[ZIBHRY KEA A e 24
BAZE WCHIOl 2 7IE SAl YEpAIE
HEAMYE MER 4T SHOR 014 843

(BEISYREHEe S8 39 Ho| R
« HE rgoM 22lE s AS-4Y0] SIEE o, @ 22U
SUUE EO2 X|Q-0I2E 50| F=3H= Bottom-up W4 =

bl

(ZIRNE2ZFE Q=a} Zst

- MEHE Y W sM3E 2ds 7S =25, 3HYY
52 Sof §4714 A|lDE 23t W =apEel B oY
A9

15
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FHLUE 3. HASE 2050 =72t FEHO| Ipx|

B NELETTH 2050 &*2FH

SRR WIATY
K

yrea Environment Institute

2030 ZI12 a2

(LEDS) AL e Z=SH(NDC) B4l
O BYWN/SAABER o mzmme Js4E H g 2% 2E8 ME2 IE0
Sl BN ZItE 17 Hrjg grlo= Ma
@ arii s @ =lcisas @ 39 ZRHZ =4
® Egﬁm SHAIE S g =40/2050 Ha5E Al 6 2Uu=HS =
[+] LI2| e = =
@ £2FH gO= Hgel Eae B e
XI-’“.';—?I--E—AD" Iﬂ_:!_ ey T,
® Ea B4 S0 Y3
itE EEs
E} A2 o:l . Al I.A H* ol St
SASE o 24HIA HiE W E
& Of ‘90 o5 ool o5 10d 13dE 4d vsE ved 74
=HjsgF 292.2 4359 503.1 561.8 6576 697.0 6915 6923 6926 709.1
cHi S 2544 405.0 4448 507.7 603.8 6528 649.3 6499 648.7 667.6
oL x| 2404 3522 4118 4689 566.1 6051 5975 6008 6027 6158
(82%) (B1%) (82%) (B3%) (86%) (87%) (86%) (87%) (87%) (87%)
M 204 452 51.3 55.7 547 54.8 57.3 54.4 52.8 56.0
= g 21.0 22.8 21.2 20.5 21.7 21.2 21.3 20.8 20.5 204
H7|& 104 1587 18.8 16.7 15.0 15.9 154 16.3 16.5 16.8
(LULUCF) [ (-37.7) (-30.9) (-58.3) (-54.0) (-53.8) (-44.2) (-42.2) (-424) (-439) (-41.6)

EM: H2A 7| EHEE7 |2 A (2R +F)

39




=
®
=
o
rOII
r1°
i
tm
I
o
U
ve
Of
o
N
o
a1
©
4
ral
ujo
do
El
=1
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SAFE ALIE| R

= AlLt2| : 0]2fo| 7tsTt WSO|Lt O|HEE 7|&Tt A
(A description of possible actions or events in the future)

. EAZE AILZ|Q 1 20501 BAB TS LA HEYW SATA
HEZ/S4 U012 9 7le U HM S0 Eg

- 2O S 2I0| ANBH0 Tt AlLtE| 20 TR0l Zaty

TR A AIZIY 522 Ot FE(pathway)2 HA|

TR O|HE "E§aFEel 0/ (2021.2.18)

EfA=El AIL}E| 2

HEL LRI E AlLE2[2 Al (o1zE 2, 2019)

2050 %|Z0j|L{X] O] & (2t TOE) 2050 O| AtS}ERA HIEZF (¥ PHCO2eq)

M4 | 78 | 4Y | 33 | =§ | 4 o | P8 | ¥ | 33 | 5 | A

A 4.9 4.9 HEt 18.0 | 0.0 0.0 0.0 0.0 | 180
Mg " 14 | . 2.0 | 3.4 10 Mg - 3.6 " 0.0 | 0.0 0.0 i 5.6 | 9.2 "
jEMJ’I-.ﬁ 4.7 4.6 2.1 = - 1.4 EAZtA | 25 2.4 1.1 0.0 0.0 6.0
=y 460 | 70 | 11.2 | 44 9.0 | 73.8 Yy 106 | 1.3 2.2 0.3 20 | 165
Hoj L x| -l 14 0.3 0.1 -l 14 x| | 0.0 0.6 0.2 0.1 0.0 0.8
| HX¥ | 130 | 11 0.3 0.1 1.2 | 204 AT 0.0 0.0 0.0 0.0 0.0 0.0
A 700 | 137 | 139 | 46 | 122 | 1144 2 347 | 43 35 0.4 76 | 505
| MEH|F | 65.8% | 51.1% | 80.7% | 95.6% | 73.8% | 64.5% HE |687%| 85% | 7.0% | 0.7% | 15.1% |100.0%
eTd -50.5

- 2018 X|FJO|HX| AHEE 182 ({2t TOE) -
20183 O|MBIEFA BYZEZF 727 (PHCO2eq)
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FHUE 3. EtASE 2050 27tekd HEHo| iy

T2SE AMLE2

SHEEA Of| Y X| T ALL2| 2 ARl (o1=E 2, 2019)
2050 = UMY U =T

LHY(TWh) YHY YA S YA
wHeE

2017 2050 2017 2050 2017 2050

ME 238.8 - 43.1% - 80.7% -

HR 8.7 = 1.6% - 1.5% =
HHI A 122.8 46.8 22.2% 5.0% 17.8% 100%

At 148.4 86.9 26.8% 9.3% = -

LU0 LA K] 34.9 801.5 6.3% 85.7% - =
A 563.6 935.1 100.0% 100.0% 100.0% 100.0%

20

I x .
2050 EtaFE FLHE : DAL
oluxze 27 HEY
39f 1 = 790 | #x
WET 14245 tCO2eq |
2050
- .
I
—
AX - 2050
i 2|92 e —
I \
— L

e OJHE "EtAF el 0f8)" (2021.2.18) (RE =)
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1. x| =282 ofj{X] 2o X ZE3} (4Y, HE, +

2. FE2 04X 3= (7|22t XYoL )
- Ol 28 H7|%
- THYOIAR] S HYM
(e U Rel HYAER|IZ F2 Mg M
3. HE(LIEA) CHA|, B2XF, oto|L X BiE
- @i=7t oLzt fIR 2 OfLXIE O|8TIALIET, MRt &
“A 7|3t YO L1 x| 7t Cheto] & £ gt
- ¥R E hH, ccus £ Oto|U A HES Sof 44 Ta

* 0b0| 14~ HiE: Bio Energy with CCS, Direct Air Capture, LULUCF &

4, %2 Y& ¥HIH(behavioral change)E S8 24 7tA
- BN, AT el S

FE; OEE "HaTY, F7TY A FUUYE Hseit HY2HAZY (£F)

Y S HiEEHE 32

}

Jiﬂ

(NHE

22

=
=

)

E OEE "HaTY, F7TY A FUUYE Hseit Y2 HAZY
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= EIATEHOMER SHE =FH S FTsHor &
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AEEE

ANHERZ

Sy
SIUTHSIR O|LIXIZSta B4

Iﬁ g_l?_ R&D 0:”+_|- ?_:l%_[- _’.;_H.E O BEHIgTEFLE G

e R&D EXIo} M= B R&D EXfe} K&
'@ 3 XE 3% 01 .I' £ X|& 37t8 0|
O HEAXE MRDEN  pora O RADEXIZNE O-BEEXEENE (o

4288

375.4 386.4 %0

356.8
3420
300.1 325.4

AT | 189 191 195 19

20214 MY RADEX}L = ofjAr2 MU CHH| CH=(13.14%) s0{¢t 27 .4XH
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FA'E o4t 2

(T9: 2¥)
73y T 7,357
Aoty | 49,518

graty (I 13,314
igy I 2o a4
Faviziy T 225
=2y N 5022
oy N 75825
W25 N 8,030
2z W 503
27y WD 4072
e I (43

- 10,000 20,000 30,000 40000 50,000 60,000 70,000 80,000 90,000

* 205 CfH| Dp7|HE S 94% 5, AER 187% 5

9Ll 7|=E0FEH R&D F X} 1=t ;0191-20204)

(Er9l: 29

o - 2019 | 20208@) N —

= 3o | HEee 3o | HEey oo SHEM
ME.=Ho|2 25,319 123 30,693 127 5,373 21.2
e b 21,671 10.6 28,818 119 7,146 33.0
ICT:sw 24,431 119 27,947 115 3,517 14.4
ATf Lt 12,769 6.2 18,813 7.8 6,044 473
ofj 4| Xpgd 16,931 82 | 17730 | 73 800 47
7| A M| z= 12,697 6.2 16,374 6.8 3,678 29.0
SEUSMAE 10,085 49 12,356 5.1 2,271 225
HEWE 7,388 36 7,540 3.1 153 2.1
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EX: 20208 = HE AL O & HEE A, KISTEP

48




AZEE

W71 EEF oot & 7I= oiHX] 6 HF2 8.6%0 =1t

1% - o ALY
g2 ol | vole || FEES | TT | aizjey | siger| © C
ojiL{x| £ | sje=x| 7k57
—L0H
qqc:ﬂ.%) 159,107 |62,588|533,656 (273,732 | 87,042 | 334,925 |245,623( 71,973 | 80,625
HH”-&
(%) 8.6 3.4 28.9 14.8 4.7 18.1 13.3 3.9 4.4

-20213 S E O X0 A 1= 9314 | (22%)

R&D HEpEet
A_+__g_

E2O| EtAH|EY0| O 0|8 2 LY 7| 2xto| FgHAX Mg UoX
BEN = 2 22X

oin
0
0P
>t

1) 7| AL T 7| -4 & TiSHE A2 MekE 7143516t
HE =
2) 2| S| (HI 280 M oot A BFHA
3)OIXTX AR TX| SHASTHE 7|72 Soll 7| 2L 53 7HF
7+ $100/kWh)
*(O|AHEX]) MM/l SHEEX 71y > ¢Edn oA L chE Bf
*(HETX)Ha ALEE A4S W OiA XY 7Y S22 HEEH} oISt
«(MEh) sto|EHE| E/HBRHX| ME N T4 3t

2. MTH SO L x| & Of| L X[ M EX]
A ] (B, B L) 2SS T3 /4 H T 24AMS QI8 18 s X[ ME L0 B HY
x

DOV K 7hZ, B4 O[XAE K| e (ex, T IH| O|X}H X))
3. H| A
SO K| B3 HPIHLH| O E o) 2 (e.g. 20%)

-0|E S HYE 7|22 MM SBEH HYSz S8510 HEESH L eX2 HE 722 88

=

49



M|

al
=

xYES

b8 Xt

=
=

Of2| =M atH|

=
L

(71E)

Kir

oo

L
KIr

=

(13

« DT AN HA R F

s227|M A8 2LHE =t 115

r

AbD
|

- 227N 8 R RS

B SHENEEEY | - (ST L EEET)=0)

T

- K| QXL | &, ccus, ccst 7|

. EAZY XIYUS YUB AT X P W3] S red MEH i

|

-Of| 4 X|- B | 0| %2 pigital Twin A| A &l 7

=
=

EtA ALO|
-A7|EE g8t 8EoUHXI7|g, AH X =8, X[FA|

Paries
(=]
)

27

g oS RaDE

A

=
=1

XN9H, =7t

50



AEEE

xYES

1. BaFEe F24

0 8 Sdo 2P B 75 Yol #H3} £l glon], 0|5/530] SHoR 22 EWE wis
O CcoVID-190] b2 FtAE| ALY S7F U B2tAE| 17|18 siZ20 e AN Ue SCHR AL 78 23
O ESG X|E SAl/7|Y4 887t ¢ SXY = X ESG X|+=0 e FX Z& Risk 57t

2. 7|¥EL EHAFE FTULE

o T 3719 HMo| ol 7|E SH/ 8 28 Y U 2|A0|E E2t2E HE Sl co, viEE MT
O #71H : ofiix] BLE HYH Process /i, CO, Tet Gl 310|E Hlo|2 X § XMEL HIF SIH2 4

LG, 26|, SK § [H7|¥ SH2E BASF Apple § '©2F/=8FN'

ESG HE Z=X& F45tn dH =22 HEAS I8 & Value Chain0f|A

HI=U /7| 70E oA 23t chst g4 =233 3 9
MY 7)E e

51




3.3 7|UES BAFH FUER
- HeE/Eole EalAslel AW AYsiol o2t £8 S7tof

A 7 U ol% 718 =2 el At niu e e
S #¢sl oig H{o| @ EatAg| - AELEQ X[t M WS B3 HH JlE B2 W MAY
. 712] X|%X Monitoring

o . e gus
. AEol 7% A0 IS UOL 7|EH SHEIF B
. AN e

: Value Chain?t THEL{Y 758 S8 PCR AF FA0 S %
HA/ER} 2 (Post Consumer Recycled)

4. Issue U 72| Atgt

> BASEE flsto] S Mol x] ALt HAXQI MI|E Jgo] Moz Uasio]l ofF ol HE/7I1Y¥Lte
HI3Eol HHu 22 LY Open Innovation0| 27

- 2RE 7IYER HAH 7|3 HE 82 ol =2FM =2aUS FHSD oo, ARt WE F7|(Material
Cycle) o AFYRE ZHOM E2otD oLt thfge| Et2F3 T2M0| ZHHo| Bojx|x Ha e 5l x|
2SHE floh YRl H3H x|Ho| aE

> SEHQ BEAM HR/AY/EA S e 22 % AW AEE THSS 2 PlayerS1te] Y HIH B 23l
L2 2Rt olg

52



AEEE

AHMERZ

2017
EFAHE MIA| 79

» O] MAL7}E-QE-AH|O| 2 EHER HE EhAET S
3)7|Hoz 2% HAIM 7|2 e Y- A8t
* B 205%, A9 335%, 5 1359

%6, T2 Sl 7|EF135%

» 33H SHg MUEE FH0| £ RAD SAH U ARIS 7[8- 33

OfjLA] it

o EERABKOYM 0fHX| 5
oLzl 71298

1=
=o)
=
o
N
1>
gl
N
ojn

-
b

H7l8}, $48}
Of ] 48] - :

{ A}

AT E, oflufx] 22 83}

53



H1842| SRHHEIEES| HASH 2050 oIS 2ot

(=]
o
~
W
iy
Pl
=
re

oj2f XpY=E

425 w1 PO 205071 580 S20| 8
ES R P

e

A e
L RAD A 7]%] 2
e ofjat 22

2 719 Ho{ | = AEIE XA
f@ 02 $1E S5 I‘-%*l R&D A % A R
R&ID7|EI9|218] EEE]  opsuie 22 225

] BHO| PAEIE ALy pteotn Hy H AT X%

b

050K B S Y FHY| 7R EY S E

R&D aale EA5Y 53| 57| mxpaie
Exprt Thmt ALfzle LS (22t uF)
0 0 o

o - 0—>
B ~38 cEAER 128 A%

=

g

i

ufk
b

=
0=
=2
i
A
o -l &

43

2 24 i

£l

o
o

ofr
a2
7
ra
A

My HEY3 ShE .

B XS B

2
[

4
b
e d

by
(C
s

ot
o r
H!%

EEY SETY

Faie U uge 9| A

>
H

]

oo

o
oA
[p]
Hu
ne
0
:K
-3
ES
Ao
bal
o
My
it
ld
e B>
o
w

i
e
oH
oz
gt
rx
II III Hi H% |I% II III
=
r2
Im

ELE

al = A
okt 2L E{%

54



stlIEtE 23| T/

THUHEESE =7 Hel7le] A714Ql v dadse Ae-aL, SA0l el @
Ao et RS wAst] §i%t Bo= AHET Qs sl dEel FYER

DREISEY

A 19968 A= 7HEE ol A=7HA] 16098]9] 24 255 Hotu=,

I
s (¢
7P vAlE 7|2t & HePleRord] VEEAle 28 ANEdd Al Tt

E2ENE AE Uk, Ay, S0 Belv|n] MEFORA H2 ALY At
A2 QRES AFstel ofE G J1ofSHES Waw s

I1SEEIHEIEES| JHXIAN (20194 ~ 20214) |

2l g I F A LXK

Al ZAlE

133 | 2019. 2. 18. | +=AZHQ 2t bA|

oN
olT
1z

\J
i=

SANES 0|TE XA FEL NPUY

Sl o o= olE=EF= 7125 ™MK|IM
134 | 2019. 4. 18. FAFE T4 oz, dse, FAlM
135 | 2019. 5. 9. W&V |s FAEIeL IHX| 0[8=
2AHQI Mol AesS ¢let 2+ H pAod
136 | 2019. 5. 22. HE 74A grot 558

55



H1842| et EH

{EE2| Bt

2050 TS I3t M| A U HOA

&4 o xt z A LHIXE
Orefyd= Hiettl=0] =8t

137 2019. 6. 4. i xg4d, 0leH
OffR AHZQl HEHQ} CHR2?

138 | 2019. 6. 28. |OIMER|Q et HEHS flot M= A+ M ey, UES
=2 B=A|-LA S 0] XY

139 | 2019. 8. 7. _ S
TEHHet e |sA STt
AR} MASHE AL SA(Agriculture and HGE, &=

140 | 2019. 9. 4. o 3 _
Food) H2tet SiAIYA dist gt
Heb7ls 718 =71 2|A3 AMEA, HEA Ay, HSH

141 1 2019. 9. 25. )
TE5H0F BH=T1? =g, 0[S
QSK|st 2 Ol Atel, FELOFRIZ a4td, 8d=

142 1 2019. 9. 26.
L AET|OFRI7} [ye: =1

143 | 2019. 10. 17. MEX|z9 MHFZ Qa3 0|YUst
el Msto| XA s OEA 28

144 | 2019. 11. 7. a8, 0l2+
AU7t?

145 | 2020. 2. 5. A& IZELH02A ZAFES IO g4&4, 0IxY, 0
FZLE0|HAHES-199 S

146 | 2020. 3. 12. a5
- APl A -

147 1 2020. 4. 3. |COVID-19 HOH2] SeATlz HXQt sZHeH 8ME, MET, XA
COVID-19 ALE{0i| Cid[ol= Falzdiy && s

148 | 2020. 4. 10. N HEF, dxlg], HE
=8 Ol & = oA
COVID-19 X|=H| ! =il JHE, O{E7HX] _ _ )

149 | 2020. 4. 17. LA, 35, Ho
ALE?

150 | 2020. 4. 28. |Post COVID-19 =8, d2|10 E99| 7|3 FARN,

161 | 2020. 5. 8. | COVID-19 2i} 72l0f CHH[SH S|=AIAR IZH| HEHE, ST, F2/
HEAE FAZ2LE HEA HotdsS A7 - BB _

152 | 2020. 5. 12. s 488, A0[F
HAE FAZ2LE {EA H0tgS A1 -

153 | 2020. 5. 18. sy,
M- =O0F
H2 IFSfAt HietE= R&D A9l 4y H

154 | 2020. 5. 21. ) 4538, 424
7t M= I e
HAE FAZ2LE HEA H0ldS A/ - W=

155 | 2020. 5. 25. Ol=4, 0l3d

=O0F

56



SIUQIEIE23| JHE|LHS

3l ol X} = x XX}

156 | 2020. 5. 28. |X[YAXH CHst O =0{7tct Olg&, Y=y
- ZE20A COVID-19 Zgu 0|12 M, MEH,

157 | 2020. 6. 19. o
H}Ekgg St EHQHrOr O|IHEH O|7 2= EAYNE=S

158 | 2020. 6. 17. TZL} 0|5 3AHS S st |s MAHEH XX AQ
TAE FAZL ACH9| DStV |21 ALS|IH

159 | 2020. 6. 23. ] O|XHE, O|EfA
N
TZLH9 AlLHe =3Y =ikt MY x2S s

160 = 2020. 6. 30. HES 4 8
XA

161 2020. 7. 9. |Living with COVID-19 Hes, 0|5+, 258
DAE FAZLE AL, sAE AP Hset _

162 | 2020. 7. 15. s N, UES
7145t QREX|E ot MY 9=zQlH 552, AgGN, 4 &,

163 | 2020. 7. 24. o
O|Z ML otd M, St

164 | 2020. 7. 30. |[&HE WstAp7t H= 104 & &t Cfste] O)2f | &7|F, 0|83, FHAM
HEHHAOZ COVID-199 HAtS Xpctet e, UYH,

165 | 2020. 8. 7. _
2 USSP MEH 0|5+

166 | 2020. 8. 24. REAE TZL} AL, 7I&35EE 4AXAIHSH 242, ™S
SR HEALCH e

167 | 2020.9.8 = -~ ° 249, 2042
NSty |&2|d7t JeT1?

168 | 2020. 9. 10. |s7|=QIx |§4S st CHste gt HaM, o=
A 5049 =271 AR EXt g, A MY XY,

169 | 2020. 9. 17. _
LIEFSELE? HISE, HiEgs

170 | 2020. 9. 23. |1&t7|& MEX o2F ztsh Mz =2l it

171 | 2020. 9. 25. |COVID-19 X|2H|Q 74 si5t AdE, BHQ, 228

172 | 2020. 10. 7. |O|2{MICH 7|=-sHAMH2F KD 240t X8, Y
thste] 7| Atst 2 wd &Y st

173 | 2020. 10. 13. 0lgls, OIXZ, MES
Hpot

174 | 2020. 10. 14. |gt=20 9 MHZOl X7HL? g4

175 | 2020. 10. 22. |[M3HQl K @S st ZZLH 19 XS HAL 0|&Dl, B7|5, HASH

176 | 2020. 11. 5. |4HH BK21 AtHDt CHstol S{Al NG|, HRIE, Z|ofH

177 | 2020. 11. 9. |COVID-199 MK =1t X e 0|5+, 28, Zd4&
Q|Ltt MUz 0| st Oj2f : XRA|CH _

178 | 2020. 11. 27 g, 28y, dg8=

STH G7|IME 249 AxsSEt Ol




H1843| BRISIEIES3| ELAZE 2050 TS 9ft WP|4 EH LU HO!

s 9 X E

179 | 2020. 12. 4. | Of5t WABIIRIEO| TR0t 2|Ep2,

180 | 2020. 12. 8. | COVID-199| HRAUAN QUSFAUX ALY | HLE,

181 2020. 12. 9. |COVID-19 &t 30 ME SA Tz A A,
HAICHEEZ} 71Bse) 2y AT 2Uele

182 | 2020. 2. 19. _ 0|=Y
ofst Hot

183 2021. 4. 2. QUSX[s AltHe] QI 2o 23,

58



O M2 ZH7|3 % 27 |&TIS7|S X HE S8t MYe=

e|Lt2te] AE[H tx| Tl 710{st AELICH

RIS |SSHIRI(KAST) 27| HEA| 22+ S0I2 42(310]5) ($)13630
I (031)726-7900 =HA (031)726-7909 O|H|Y kast@kast.or.kr

M3



