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OB SMTA| JHe7El] 720 LR ARG =

u@
i

Iof

o &9 Fo A F AlFo] HeME TA] 7]F Y4 15 (Cities Climate
Leadership Group: C40)°ﬂ/\‘] A7SE slje] TAIES FQ 7|5HsH S A
£ 3402 HES Agsto tigh AAES =E(C40 2019)

R
21,
N
ZL
o
HU
o
N
N
-101'
ﬂ
)
olo
ki
>,
M
E 4
=
ry
3t
H
k2l
R
i
)
ox
o
fd
30
o

o 3le] FQ JAEXNZE 7] s FB 7+ FH o)A (International Panel
on Climate Change: IPCC)¢] A|6X} H7}E 114 (Assessment Report) % 7]
T3 SBHE thE 1 9l WG R 1AM E AE(IPCC 2022)

- IPCCY 7155l tiesl7] S5l AlAIZ 1779t SalgtAAElo] 1988 A&st
AT, F7REAME S5l 715Rste] et steb AL A TS Al

HAE =L ZAPHE 247t

>
|:|\.I
HX'
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B9 =X|, EABZE- TS, X2 0LX| 0} M 228 FXE02 HE

= Ry |

o S BN LA BAAAE 71EE BRES 0

HA4-1 | sMEA JHEA S WA

= g2 Htst= HEmIE7|z
2Y-=X| Hg CHAIK|O| Z=X|S
MEfPIRE CHAFXIO| MEHHEE
N INEIESE CHAFK|O| XIHX|EHRIRIZ
e 19| gl L = = 5 %
sx | 2ERSX =X SRS OE T2 HAS 95t oA o0
BIH HE* XS o1, =5 =2 AE S
SREHX|, MEHEHX|S | HHURH0| XS BEX| HES 5t AE=X|
So| B35+ e s
SRS SHCATIX| E3AZH L A2
sns st HEEEISH U HEE U 23z
XEA 018 &st AHAEES
CAZZIRE Y aixis THATBHA  HAMEAIM, ZAMA HH
bﬁ? r—— ;.otﬂ ) HLH oMr:oo '8, o
FILS lex%xl' SLAIE 6—' Et:l O:I'I‘
Hpzez HIYEZ AIZ20[M 3 HHiX| |3 23
Flet FRpE S* EARE £2 05 XN HBYZ AM S
EtA EENER ZAE| Y HMHE EHXHEXT A
Xzt HE104 Iz =
1 HszIES ols I e R =
FSHAZE S2OIS HE HEE2Q| HQ
Al XHAOILIX| 012 Al THMOILIX| B2
XS 2 o] 5208 BIZO0|ZAIMO| MEE(E CHX|HA ChH])
olg 24018 4018 Hig
Hl2 megx e & HMHIE B2, WHEME MX| S
ZITHO|LIX] 224 x| AR Ths3H HE0UX| 22AIA
HES ORIzl Q= ojm ZZE Q| HUX|EESE QS A

Ri2: TAPHIRISRIE [HE1902] SMEAPKE 48 U WPIES EU2 & *= Bt =0 oY

= o - OOO
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1) 52 =2 A=

O H2AZLt 7|S 5 H|2l(Barcelona Climate Action Plan)
e Hl2A 2= 2060W7HA] BhA FES 2/dok7] sl =9 7le] XS 7| 2
AUEZ A 71505 st 2 A AlES 4+H(C40 2019, 133-134)

- 242719] A3 AgF} 1007171 9= RUHY X FE L3561 dige AZY

[0 RESA 7|5 = A& 2 §fX| M2F A&l(Aarhus’ Climate Action Plan and

T OO

Strategic Energy Planning programme)
2OAE 203097HK] SAFHEAZL At S1E sE0Ilen 2
22 202097HR1¢] ©7] A= (C40 2019, 131-132)

RS

41047 olu] & H= 9 Ay] By x|, vloleuiA i 59 S oyx] o
Mzg ol B2ilEDE 50% FECR 5T HF §15(C40 2019, 131-132)

o[
4
o,
&
™

1o}
ph
S
ints
1o
2
irg

« (R olURIol8) B Y B FE waS
R B&S AHAIsHe] A ofUiA] Hlg
~ 97 121,000m*) 571 W AIBIE B4Bl] oluix] BEE sIRon g
TA W YR AEER B4 959 (C40 2019, 131-132)

d
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- AR 2Ale] FH E3etho 7 ahE X} sk AR A Y] o] &2 o]n] 2009
o]% ¢k 20% S7}51=(C40 2019, 131-132)

O 28 Z2IZRIEA| Al&l(London National Park City Plan)

(]
\]
(@]
=
©

i
r
(o

2 Og Fam Ashe] (AR BAE BE) 95 A7 A

= THITUEA] XS AAI(C40 2019, 118-119)

A 7 iRIIT Sx]5t Helo] FTA A4S g AR A
Qlxet Aol YR K1Y

o (RL-olUixlol ) M2 AT FE-S RISl ARl ofEA] Hx|sle
Flofeli EAIEHE B9 Wt i Bl w3 52 ASle] BT LA
AN A 2T

2) shel F2 At

0 29-=X|

o= T

R

Slol viEE= ©AE S4o7] 8 20169RE difR =X UEQA
(Corredores Verdes) & &4 (C40 2019, 120-121)

« ZEulo} viEole £4 X0 AAYS S AP U trle B &

— 397t TA] =X)3} 221 (A greener Medellin for you)< E3l ZAIE 65 3
El20] 93}= 3071 BRF 5 o Ante g2 a7t oF 161tCO,9) #Aa s §48 &

A& Ao FHE(CL0 2019, 120-121)
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a2 4-1 | Heele] =X HEST

Xt&: C40 2019, 120-121

- dolmalrlEsl Huleiie FUne Zeaug i 41 129 488
AR} 2RI ok ARlo 2 Zadelol W Tolos gulE

- 762,57271F0] ERFAIEEL A7t oF 45 000tCO,eql] EBAS B4 = IS A
o2 Z=HE(C40 2019, 52-53)

32 4-2 | Citte] (o M2 ZHAIY

A= C40 2019, 52-53.

« 013 o ATl BA U] A4S Hopst §4 2 7HROE Q1% 3]
shg WAlsl] 18l AR, 7ie 2 A NGOZH BEstel Ueg Al

(C40 2019, 110-111)
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- 20199 AA1E 1, 302159 52 ©F 515~615tC0,eqe] BAE F58 4 U
o2 FRE(C40 2019, 110-111)

« Bebg AP 7150 3 EAREE A% el 4 ARl Sis
WeERR A2 10km'e] HETHS RS 30 179 £EL A
(C40 2019, 108-109)

o} MEGFIS Bog Bk ofyg} 2017t 207HCO,eq]
Aoz ZRE(C40 2019, 108-109)

* 789 20149 v]F AZ(Vision Zero) HEFe] YRZA A GH= AHAS
H| 28 5575 T AFE-S 73 (C40 2019, 18-19)

- 2013d3} 20179 Ato] ¥ RPHA TR 29% FUIIPoT ol BF
3,011tC0, 2] Etav} Zk=E9S Ao 2 == (C40 2019, 18-19)

ol $5 HAn) 2671 FH TAIELS X 2012 746kmeol] E5k= AR A

YESLIE A5t 3370 Z2AEE AIZH(C40 2019, 24-25)

- 2045G71K] AP A Baiwko] ujd euut AR Z7eE Ao 2 oAEn AZE 4570
FE7} eHd=H | 1, 500tCO,¢] viE #E-S 73 (C40 2019, 24-25)

« Beby mageRs AER F4 EACA A B4 B4R AE] Sl
2013UR el FE FA A= HhFo R hFaF, A 0§ L HYS
FEX5l= ot ZZHES F71(C40 2019, 34-35)

o2 2020E7kA] mid 265, 633tCO.eq] BAMIE S TESE Ao 2 FHE(C40
2019, 34-35)

¢ % WZAR2L 9013 o] HYRES st
FREE Mdshs 59 8o r 558 aErte AR 7 (C40 2019,
30-31)
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— OJ23t Tender SURE Z2HEES Foll AL} 4t Ao] gRleglon 2%
AQl Fx= A7 15490t Bj0] A1 TS 9 5%9] olitelga =
2 (C40 2019, 30-31)

>i

T2 4-3 | WZRR0| BHR M M) H(QEE)

AE: C40 2019, 31-32.

PN RIS
e AT 20169 REH BE AF FAAAS tIde2 dUX] +=8& EolH A
AYRIE  ALH- ARG BAA| 2 (zero—carbon) AHAAE Q75IHoH
20199 TRE = BE AF HFANES tdez =7 FHE(C40 2019,

61-62)

- ol2f% 23& B/dstke Aol BV Al MEAES gaxdd Z=AE FAls)

e ufe} vkl 2050W7HK] Z| 4 2599EHCO,eq2] HiS
FRE(C40 2019, 61-62)

F2o] 20194 B3] 7152/d3HH (Climate Mobilization Act)2 TA]2]
50,0007 =9 o] ebAulES 2030E7k5] 50%, 2050E7kK] 80% 73
sl=2 1A1(C40 2019, 64-65)

- 2030W71x] 6t o] LAI7RA HlES AEshe BAl0) 26, 700719] YRS B
EoulE= A& Bx o= $HC40 2019, 64-65)
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e vl2Al2L}o] FF A vlFA} Barcelona Energia(BE)= AlwlofA e
Alyx]el thsl] nSokal 221 AlEH ]S Alashe 59 WHoz X9
Eig Ax] 2 &8 £X1(C40 2019, 76-77)

— BES] AMBOILIA] B TEO 2 2018WHE OF 16, 5001C0,eq8] HhE

£ 202 FAE(C40 2019, 76-77)
tlolg 23 ojUMEH= A=d |

o] A==

g 25 HolE A T

rEES
sh= 98 58 ££(C40 2019, 69-70)
o] vijEo] AF=3

- 20184 E3]¢go] 30%=2 F7IsIRon o= 7,000tCO, T

£-& 9Ju|gH(C40 2019, 69-70)
ot A1) YzEs Rd

e dinf3 Y AEWES] A TA](Resource City)= %T_
&7k 15, 000&E9] CO,

71959 SBAERA 125 0008 {2E AgLsia
&S Kok 8] SHAEE F3HC40 2019, 46-47)
S22 dAdxE FEsk YoE-S (surplus heat) 21

- Z7MR o2 SHAHE YL
= T Ao Algste] EA] 4890 50%S Y3HC40 2019, 46-47)

CO| X[ A

J2 4-4 | HAEH|

AtE: C40 2019, 46-47.
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e IZEZ 2 ARLS E Afo]8 HES £Hoto] TA| AAlY B &3 HEQA
= =1 S|

- AELE 2o A% o Bxo g AlLE 2025W7kR] EAIQ] 30%7} B 48 YE
3 oY (C40 2019, 221-222)

ELERESE PRI
31,300m*e] WES AYeha FE 5
2019, 219-220)

- OO £RHS £5S Wtk N AL, TGS B ALY, B3

B NE T EITH(C40 2019, 219-220)

1= zalel B9l al= x}d7]9ksH (nature—based solution) 2] &
ToEA A B Q3 EiAY B, X&7Fst e 2 Bes 5% QR

- 7125, 39, RE7Fet TA] wiAlAARE Al S HH S37kA] ot tieks
of¢-2u, IPCC= F6AF B7HEILAOM EAlS] TRiQlZetel SIS F8
SN A5 20 F SR AN S

iy

A &
& wE=4H(active transportation) AHE EX 58 E5
ot opugt 7]3Wst A8 #H 3 H ] (co—benefits) S Al

2022, 6)

- DR malel BRlude Bags, BE o

(Lwasa et al.

o

- $40F RY, 1B 71e 24, AR BE 5o g0l EXIGHLwasa

et al. 2022, 66—67; Di Giulio et al. 2009 %! Quaranta et al. 2021 ®jQ1-&)
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78 4-5 | J219108 Y 22olmatol 9

091-

Key Mitigation Benefits
Sequester and Store Carbon

O Reduce Building Energy Use
0 Reduce Municipal Water Use

© Faciitate Active Mobilty

00000 —

Key Adaptation Co-benefits
@ Reduce Heat Stress

O Mitigate Flooding
O Improve Health
O Improve Air Quality

O Promote Biodiversily

Mitigation Green Street Urban Green Urban Blue
Benefits Walls Greenways Trees Forests Roofs Agricullure Spaces
2 0 o a @ @
O g 0O Q Q
@ 6 O @ 9 & S
C‘) © O C|) © O @)
|r{"n ‘
i Q Q 9Q Q
Q Q o Q
Q Q O
O O ®)

Xl=: Lwasa et al. 2022, 64.

* A & IEX|(urban tree cover)t HTFEOZ 7. 69kgC/nio] EBAE
B45h, 47 0. 226kgC/nfE E45k= AR F4(Lwasa et al. 2022,
66; Nowak et al. 2013 ¥ Blais et al. 2005 #|¢1&)
- TA £E9 B % 582 AE A (biome) 9] G0l ulgt olgtd], A
5] OMIE 2] HAE,EES 59 9 2™ of 2~5uid (Lwasa et al.

2022, 66; Nowak et al. 2013 ! Blais et al. 2005 &j<1-&)

Oll
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— AFAXR]Y (natural area) @} AFAH (natural forest) @] -3 A SFHS 1185}
uj

%2 1 o5 $AH R HAlsly BT ast gl

e X]& 9 ¥ =35} (green roofs and green walls)= t7] 2@ EH L5 5 UWF
1 ARG E A TA|S] G TE &S (Lwasa et al. 2022, 69-70;

Jamei et al. 2021 ¥ Wong et al. 2021 MQ1-&)

- Aa =38+ Yzt g3h= 715 5 A9 B3 H8-0] Hejof uket Aolshd], Ax
715U4E g3t 33 Ax 7|95 7|F0 2 oF 3T WhAaIwt e AR
A=l (Lwasa et al. 2022, 69-70; Jamei et al. 2021 2! Wong et al. 2021 A|¢18)

1%

la}

W

- & 80 749 AEEQA Ae Feiet vjasiE S wf oF 10-30% 745k A
o2 FH"(Lwasa et al. 2022, 70; Besir and Cuce 2018 A¢1-&)

o A7 E=X] AAE =450 PR R LAVIA ulES 77 (Lwasa et al.
2022, 70-71; Fiori and Volpi 2020, Pour et al. 2020 2 Nieuwenhuijsen
and Khreis 2016 AQ1-L)

- =% (greenway) 52 9 TEE T ol HAE AHHA ERE &SI 55
[e]

A mEST A FTY

By

O EASIHE- WS
o TR FTUAE S B3 AFH 0| AHAFAR] A E 2050 =4
72 vllEES BAU tiH] 23-26% A7 7Fs (Lwasa et al. 2022, 6)

- FAXL} A T+ A F4, BEFE R0l 8 (mixed land use) ¥ HE L BXFH
7§ (transit—oriented development) 59| teks A8sle] F3EAS /As L

S HERE EY U

s Mekay ZA|(low—carbon cities) = SLUES] F7, FF, A3l &
FEo] i, == 7+ AZA/go] Fom, tftt S3ede &g o= FubAQl
H2Ao] ©4(Lwasa et al. 2022, 55, 72)

- ganel B Aol Hlxlt G AriHOR He BHL WolgAlw, 22
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COVID-19 738 ¥ 15/20% TA|o] /3t drEd 5548 wEsde &goz &

FYARE E0lAL AL HiES AES 5 9

#%
:
o
£
N
N
oft
ox.
ot

o AEH TA] Pej= XY WS v[E9E §8FQ1 TA| 7[HEAJA 1E50] A
Pxziold AURAZ D AR FEEE-S Bl S 2 AHeiE HQ] A
1 7F=(Lwasa et al. 2022, 58)
O Xp-0LH4X[0|=2
* 20199 A MA 2A7IA HiEYH F A8 EE2 9F 12GtCO.eq2 HA|9]
21%E xHK], X998 A7E 51 A5 FRoA HAESH &3l X2 S5l
2050@71K] & A 8. 2GtCo,eq(2050d HYx|Q] 61%)E ST & Y& AL

2 FX(Cabeza et al. 2022, 4-6)

— AE9] o7 UAfE viEF (embodied emissions) ©] 4] APJETHA B4 A
RS o & Zlo = oiid

N

of FX|E The vl Rt oluje 17, Al 2718, AsiEy L

o= 5735 FFE A

2 o
&

A
(W=

R

e AE HE eAx7ol AN QA (Sufficiency, Efficiency and Renewable

84

(SER) framework) oM % 7]£9] 7]&5 FZHo| ollz} o yx] 2 x|
9 FHo FEH FE/d (sufficiency) @] & ZR/dol 5 (Cabeza et
al. 2022, 10, 57-58)

F AGR] F 2F 10% (1. 4GtCo,eq) = U vIEHA S
Agteh= 59 HHo R 5T 4 & A= of| 58 (Cabeza et al. 2022, 58)



17 4-6 | 22 20| SER Z29l3

SER
Framework

3 (2
"ergy and mate

XAlz: Cabeza et al. 2022, 10.

T2 47 | A B9 22 B2 24714 2% 53
MtCOo2
World
15,000
12,500 10%
61%
10,000
42%
7,500
5,000
2,500
0
2020 2050 2050 2050
Potential emission reduction from sufficiency Potential emission reduction from demand-side energy
Potential emission reduction from onsite renewable energy efficiency
technologies Potential reduction of indirect emissions
Potential emission reduction of direct GHG emissions M Direct emissions
M Indirect emissions

Xlz: Cabeza et al. 2022, 58.
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./\n].E xqaﬂ :L\:‘J‘:h x%aﬂ D_l 7%157]. AH/\]-);].Q. _é\_]:]])(]» w
(prosumer) 7+ FYEFO 2 o]Fslo] m3 FHS Folal AvHH

£ Z+&(Lwasa et al. 2022, 59)

£ zag
(]

Y

- AvtE Y TJ2|Eg Ageigls ul AEEE 247k 10-180gCO./kWh(F9]

3k 89gCO,/kWh) 02 F7J(Lwasa et al. 2022, 59; Moretti et al. 2017

AeE)

~ A T4, A oUR|S) ], Alasie] ZAl] ek dEe Bebl 4 98

e 228 9 B Ve YAlS B I, BE, vl ol AFRElE= AUXE 3
Aglelo] &A vlES = Vs (Lwasa et al. 2022, 74; Ahmad et al. 2020
Q1)

— NS okt %Pélgi Astol At B AL TEITH TAQ F
20% o)} HAY = US
2022, 74; Fisher—Jeffes et al. 2017 RjQ1-&)

i

olr

4) 32| S}

25 BAZ L5 S 71K EFFHE (blue carbon) 0 & EE= oW
A<
h=E

(Herr and Landis 2016, 8-9, 12-15)

A, WaEH 5o doxiele V)Swst ¢ SuoRM B8

o2 Ao|Zel: Al AFolA EelE (Lwasa et al.

- AAERE AF FHozR =7t A7t~ E H3E(Nationally Determined
Contribution: NDC)ol| E&kst 27h= ot 287]20]%-2 (Herr and Landis 2016, 6)

- ALEAIY FEE v WS °X1“5}E}‘?i ‘?i{} 0. 45GtC029] Z71R Q1 uﬂ%%
A~
& 1

=X} (afforestation) = G&X O 2 BATSLHS SA L 4 Y=

86

of

E[olr
i

Hlo

O

of



sholR|gt 715, 71E €% 5 KXY EAo| ulg} §3F= Ao](Kreidenweis
et al. 2016, 1-2, 4)

ek SRS QI8 7HE SARE Sasch A 25 8 kA Ao 7
=]
=

- 1% SHHR|YoA Q] HR]|ShH= 7] Hst ehstgubr) ujn|g 4= glom x|t
Fhlog BAA £F0 72 X5 ZASICIH 2100671K] °F 525-791GtCO, =
[e]

o
28 £ A& Ao 2 FAHE (Kreidenweis et al. 2016, 4)

niloln

* Griscom et al. (2017, 11645)2 Al 9 A-f 48 AES 9GS 20309 E
A& AU 2o =X|3HE Sl F7IE 45T 5 Ae ©@AE At 2]
23.8 GtCO,eqz &8
- o XYY =xjgk2 s FRX])E 12, 6GtCOeq= ZA$H Griscom et

al. 2017, 11646)

O EASZHE - WS

fo

* Project Drawdown (2022 79 319 7)o QslH RPHA o]
2 7R, H7IRFsAR] B B0l AN ol s Te] o]

x4e) 8%

H&7%s

- A AR 02 APAA S3Fo] BE TA U 538Y 5-6% $FELE F7IRITHH o]
of &J3t ErAulE &S 202087} 20501 Ato] oF 2. 73-4. 63GtCOeqoll 8
AoZ F% ?: (Project Drawdown, 2022 7 31&] 73A)

J

-

ol&a
©

Q
©

A AAECZ M7)xF RFEo] ARQ 21-33% +F L2 Z7RIH o] o3 e
AHlE AETS OF 7.66-9. 76GtCO.eqoll B Aoz FHEH, o= #7] &
g2 H7IRE At Y F sk BamiEs 1Est B4 A3kl (Project

Drawdown, 2022\ 7€ 31 ZAH)

« A 24% $= AA =X BHY F HELE °]&0] 29-34%7HK] F71e
o 9, 42-15. 42GtCO,eqe] &t HH% 7% =3 (Project Drawdown, 2022
| 74 31 ZAY)
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O XH-OJLL{XI0}R

* [EA(International Energy Agency; 2016, 10-11)9l &J3l 2050E7}FX] oy
A RS Bl TA] AYA] FRolA AETE 5= & ASZ dgE = o]4ts)
kAo R E 27GtCO,

- 2DS(2T AlUE|R) 71, HA oliteteta wiE F FATFY 70%0 € (EA
2016, 11)

* Hoornweg and Bhada—Tata(2012, 29)ol &5t =A] 118 H7]&(MSW:
municipal solid waste) o4 BlEE = 247147} 1, 460mtCOeq2 A AlA
247 A vl E5F9] 5% XA
- 2025\ =A] Q197F SRRl HiESHA E MSW Q1T 1.42ked o2 754

(Hoornweg and Bhada—Tata 2012, 8)
Zoln xjF-galal et S FAasklE &P 71eS HEdl=

o
=
A7t HES AFE U U

d

- 7159 v
SO werow

- A2 59 dgoMEe d71E 2 E B8l T o]ikslekA viES 1990 AZF
69mtCO,eqollAl 20079 32mtCO,eqz &5 &(Hoornweg and Bhada—Tata
2012, 30-31; ISWA 2009 21-&)

b) A4

[0 oHe| Al AE ZiE Bz 2471A A5 2 TAPHEAY M 7S 2(eh AL

HS MEAREZ ==

* IPCC(2022)= R1z2t2H 7|55hs o % =4 8dld] 878 =9

- EAES, olurl R ALS R, S5 BUGT olg 57 5o gekaviel 3
7 9% AR, AEUR BE So] B¢ B BWIS AZIE Bl x| 24

2 E7Isiok ¢

L
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- RABTE D 0E BE AL Woh Al Y game ol 94 7 A,
7K So| o nEsolor & Wast gIe
« A2 2R TA9 2] 2A7IA BEUo RN BAEY TS 5 FAA
ol ZHEehe A glm Qi BA| Al (Y, Q254 5)E 3kl

BAo] HEIES FAY DAt U

B 4-2 | sHQ ZAPHE 2471A ZE Al 53

72| 22 MISX|E M
o Xiei|ghsteo] YEel JRQIMA U SRQImat=
2% Hlg g4 OUX| U 2 MR R, A7 08 &% 502
cETh TR 7|BHEIE 2Aslst XS pY ST NS
« 55| FYTACA| XHS MAS TS BE HHUKISOP
AfR10] OfEA| =X|Sj0f 7]0f5k SXISHS b4 22| Sof
22u%| A Ug °F
=XE o .+ WO, MHIZE S2 =X XY Al HHNS D250
EIAS B4E 2O ORLIZ MAKI MEClNE BS
Er | 29 Y
= —
EIAZ E4510 M2 FA0 R0 M2t BAsS5ES
AO|
o
KRR © MOIX|Y I XjOIRo| 45 EtABLSES W2SI0]
0|52 PMMoR WM B2y TR
EIEESINEY . SEAE, oRSX), WIRE 59| gietRtae S5
MEZBEMXS SOl Be*|  EHAESS 24
o IRRSXIZH 1900UIL] HQIRHE SRUASICIH EtASSHR
5FK HX* ™ MA 71Z 0.16GtCO. /yr 37t
o USXO|D AAHEAEQl CAMEOR 20500 2ATtA
cAEzt HiS 20| 23-26% MZ 7HS(BAU CHHI)
PN ) R © FAR-ZEX 2 2 B4, SYBC0/R, TOD 52
x| T2 s sexjoz nefst 22008 TR
e © CI50] 25N TA| SEs X% Wit S TA| 7]EiAAe)
85 7159 MYxY
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{r
i

U [ENE:

AMARE

CH

SuE

e

g8t

HH| A S F HEUS HIZ0| 29-34%7K|
EIISICHA 9.42-15.42GtCO. eq?| EAHIE 4 X

AEA olg gyt

IE 22 SLAHE UES 905 L0 ARIOIN XSRS
LHE 4 U 555 DEAEHRHA S)9 082 57
RHE7A 0lg 2ElE SleiM= RIKIZ=20| Mxjnt
Ozt B2 Oz, =3 S8 MUKOR D2fE TR
BE EA S8 3 XA SBY| 5-6% 2702
S7feiCte 205047HK| ErAHNE 2EZR o
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SUMMARY .
4

Policy Measures for GHG Reduction in Urban Development Projects

Yehyun An, Sangyun Jeong

Key words: Greenhouse Gas Reduction, Carbon Neutrality, Green Urban Development Plan,

Climate Change Impact Assessment, G-SEED

Urban areas are one of the main culprits of the climate crisis and
international communities stress the use of potential greenhouse gas (GHG)
reduction in urban areas through the spatial approach. The Korean government
has announced “2050 Carbon Neutrality Scenarios” (October 2021) and
“National Road-map for Carbon Neutrality in Land, Infrastructure and
Transport” (December 2021) in response to the declaration of 2050 carbon
neutrality, stressing the realization of carbon neutrality at a regional level such
as urban areas. However, although the Green Urban Development Plan Scheme
has been introduced in 2011 and guidelines and evaluation criteria have been
developed as a means to induce GHG reduction within the urban development
districts, the effectiveness of the scheme has not been proven. In addition,
other schemes for urban development projects have been expanded and
strengthened in line with the government's carbon neutrality policies, but the
problem of redundancy and differentiation between the Green Urban

Development Plan and other schemes has been highlighted. Thus, this study
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aims to provide a measure to improve the urban development project scheme
considering the changing policy environments to provide an effective means to
the GHG reduction at a development project level.

The main study contents are summarized as follows. In Chapter 2, the
current status of the prediction of GHG emissions by the types of urban
development projects is analyzed. According to the previous study that analyzed
the operation status of the green urban development plan, less than 10% of the
plans were established, and most of the established cases were in the low grade
of 4 or less, and there were no cases where incentives were applied. The
analysis results of the environmental impact assessment data exhibited that
although various systematic means were provided and related regulations
continued to be reinforced, the prediction of GHG emission was not reduced.
Furthermore, the relationship between the quantitative effects of GHG
reduction measures and the prediction of GHG emission was not clearly
addressed.

In Chapeter 3, the matters required for the improvement within the urban
development project scheme were discussed. Currently, as the schemes for GHG
emission control for each stage of the urban development project, green urban
development plan and strategic environmental impact assessment at the
establishment stage of the development plan and environmental impact
assessment and consultation on energy use plans at the establishment stage of
execution plan can be found. However, various problems are exposed in the
operation of the green urban development plan. To improve the effectiveness of
the urban green development plan, precise designs are required in the
evaluation items and criteria, operation methods and procedures, incentive
systems, etc. Moreover, newly introduced or discussed systems such as Climate

Change Impact Assessment and Green Standard for Energy and Environmental
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Design for Neighborhood Development (G-SEED ND) are bringing changes to
the policy environment related to urban development projects. It was necessary
to re-set the relationship with other schemes as it was expected to perform
redundant functions with the green urban development plan. The GHG
emission control in the urban development project has lacked a connection
with the current urban plan scheme and carbon neutrality-related policies.
Thus, a measure to increase the match with the higher plans and national
reduction goals needed to be considered.

In Chapter 4, cases of GHG reduction in domestic and overseas urban
developments were analyzed. The plan and means for GHG reduction in
domestic and overseas plans, projects, policy documents, and academic studies
were reviewed. Their effects by the plan and means were comprehensively
summarized to develop the basic data for the re-structuring the evaluation
system and identify whether it was possible to prioritize by comparing the
effects of GHG reduction means. As a result, this study derived the implications
of a green urban development plan as follows: the need to strengthen the
standard and increase the weight for GHG reduction in the building sector, the
need for an integrated approach to the green transportation section, and the
need of evaluation system that reflected qualitative values of carbon sink.

In Chapter 5, the direction for the scheme improvement was set and
measures to improve the scheme were proposed. To improve the current
scheme for GHG reduction, two alternatives were considered. The first
alternative was to improve the form and content of the urban green
development plan scheme and strengthen the regulatory functions thereby
increasing its effectiveness. The second alternative was to limit the functions in
the green urban development plan to the guidelines that proposed the

development direction considering the changes in the policy environment and
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use other schemes as the means to implement and evaluate GHG reduction.
For the improvement tasks, which aimed to strengthen the regulatory functions
in the green urban development plan for the first alternative, (1) mandatory
green urban development plan, (2) institutionalization of support governance,
(3) re-design of the evaluation system, (4) re-design of incentives and (5)
streamlining the planning stage were proposed. For the measures to link the
environmental impact assessment for the second alternative, (1) clarification of
task and role between the Ministry of Environment and the Ministry of Land,
Infrastructure, and Transport, and (2) elimination of redundant items within
the green urban development plan scheme were proposed. For the measures to
link the green building certification framework for urban neighborhood scale
for the second alternative, (1) the use of already developed green building
certification framework infrastructure, (2) verification of the design of
neighborhood scale scheme through pilot projects, and (3) the improvement of
governance for legal support were proposed. Finally, as the mid-to-long-term
improvement measures that should be considered in both alternatives, (1) the
link to the emission trading system and (2) the use of a carbon space map as

the support tool were proposed.
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