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Al(bottom—up) 22 =7Pd APFA ZIE EX(NDC, Nationally Determined
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g dart Qlch 20179 =7F AR viERRS 700, IHTREC 2 11ES] SUtslaL
AHIF 1-1). A 2020 =7F 24t~ 5 2e9(14.19) @ARA E5
2014, 10)9l1A4 20209 BAU BiZHYR] (776, 19THE) oiv] 30%9] 553 (5E
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“"POST-2020 thg ZIERE AV~ viE A 9 45 A 24 71e 7
471 R&D7F SR dx)of] SsEch(A+7 Harleh A71A(Hed), 3734
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SFE ol B2 AlRbe] £8(2012 MeAl AR 419 4 658 Foll 1A A
H7} FEelA gRIsE 78S 209 B 7RFe R 1/3 £5)€rh
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EUs A& F50o] EU9 & oUX]|AH]9] 40%S XFX[SHR= FHo 2lokslo] 7159
oAUx|EekS =ol7] ¢si =YX Ad5XI%Q! EPBD(Energy Performance of
Building Directivel); Directive 2010/31/EU) A|&& 200240 ZE=2 AIH

1) Directivee= SEATHEV)S| QEI2I3|(The parliament)7t 71H= ML HMAlsH= ot X|A| EA2t & 4=
QUCE BAE(2011, 114)01 TEH S[F=E0| XASE LB T2 (verbatim) HYUAIZ[ALE 24=9] et
H2 Soll ‘87 =x=(translate)’ ot RACL 0[215t SHOA XN= 3l2=g FEHKCH YA S2E Ji5t
Che GAN 782 S0M 282 Hoe 2} 3= M| AT UCHT o 4 UCHSA™E 2011, 114).
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(Directive 2002/91/EC)3IxL R|&Ro=2 73t 9 /IS x50 ok

2010¢ 59 7§"¥ EPBD(Energy Performance of Building Directive?);
Directive 2010/31/EU%) X35 nidsto] QA= oluxlas 574, z4vIE 4%
2 7] HE, QAFEHE A4 5a7lE, @FEd i H B2t 59 =3 ut
ok, EU 3¥=52 EPBD A& 81& 55P7] 95l wid 33 1589 3%
MNEFE ofFsfols WEA] 2HRIA] A& oUX] s ABAE AASHES staL
AFE=AHRlZH 2019, 9-10).

2016 11l xiist EPBD 7H78QtollA = 2030 7HA] olUR|&&S 30% /A

7171 $161A ollux|&as B3R5 AFAIR) w2t Aoz ARsigion Fa ARt
O2E FFAEY T AWE 3% ol duxaE A FAF Al Rt} Bl
OUR] AmiFA| thid Az AR A B35l BolEke] 1.5%), =71 dlu|x]&
SAAY 1, AntEnY Eg g 5o £FE JohEEAdrensd
2018, 1).

2018 7 &gk EPBD 7H7E§‘?_P AesiR=r 2 ygogs dx] 3aiEsE
AlZofgt sjdsh= ER|ZHUR]UY (nearly zero—energy building, NZEB) 2]%3}=
= 4% 71E NZEB 47«9}(2020 12, 31. HE) 2 Holal, Agux] && T4
gk =] APerTE YAIBHES s13lem, EU 3= & 712t uiés 2020

Y 1027kK] =Uide] o)A 0 2 Wit = sIQich(R=olluixlsd 2019, 10).

O

0?~

m[o ko

i

v I3=
G=-2 AntEn|g7|o] AX|E oFslels FMS FX|al gk 20099 12¢ G=
o[JX]- 7]&H3} (Department of Energy & Climate Change, DECC)7} 235 A

2) Directives= QEASHEV)Q RE2J3|(The parliament)Zt 7tW= HEWH HAloHs ©ot XA| 22t & 4
QUCE BAE(2011, 114)0 MEH S[F=E0]| XAS ZLHHO I=2(verbatim) HUAIZ AL 22| 1Y
Hg 5ol ‘A == S(translate) St RUCt 0|2f8t SHOIM XM= =S 745 f |TF 2EN S-S Jtet
Che BAIE AH2 QoM 289 Fre 2t sl2=9 M0l TAFD AT & & JACHEA™F 2011, 114).

3) K& https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2010:153:0013:0035:en:PDF
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nlEnE =9 AA] T2 73 (Smart metering implementation programme)<S 7|9t
02 3] ARIRHOIURIZZAD oAl 202097HK] 71 2 AR 714 P8 487t
9 AR e S87hS FACE F 53008 AntEnY Hg Algs 1087t
F8 gohEAntEaGEgs] 2015 %ol 9] 2018 6) Fwb 54
(2011~2015) 52+ 71¥Pgu]ahA| (Foundation Stage) & AFAAPF AnlEn|g B3-S
AL FHFE & =T e FHlsks 7RICE FEsiglon, 2wk 5|
(2015~2020)= °1& B2 2A4%o2 AnENHE Eashs 24Ed9A (Mass
Roll-out Stage)& FZIsIAt

EAZGANIE 2016WHE ‘AntERE7] B3 22 IH(Smart meter roll-out
programme)’ & 8773 ¥ ARV E tid o= 57 Ald¥silen 53] 7t
380l FheliMe AFAZE AaEeo] RIS YF3lstES Sto] ZF 7PgelA] ofuiA]|
AR /7EA) 9] AAZE ERlo) 7hesteE st (Eollux]se 2019, 13).
ok ARIRRE 7PEE 47l AX|E AntER[EERE HARE oUX] ARE F
BE AlF ¥l olF EUE ¢g2E 55 30l olux] Heft vlg- =it Foll -85t

Al Ak

. =Y

U2 FE AR 5L/ o x| &&3HEnergieeffizient Sanieren) =
T} AntEnEY AR B Zbol| g1z itk KW oluix|aast e s
KIW7} 72313t ouix| 158 228l (KEW-Effizienzhaus 55/70/85/100/115) 24&
LR FFER] JMES == ofef Julol JIIF e She JESe] tisiN Haa
9 K EAE R|Ysl| Foh KIW-Effizienzhaus2 53 71E42] 74 Z|di 120,000
2, 7191 7ol disii= 50,000 278K §A7} 755, 48717k 1010
A Zd 307X = 7 Ibell XA R (0. 75%) = sARte 4 Ith(& 3-1, &
3-2).
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H3-1| S KW OlUX|EE22 22| MfiLX|1EE = JHE 4 XY X|2 &4

ChEALSH
IS HE Xt Ezaoﬂlg Py [fel]

KIW OLiX|§8 Z=&H 55 40% Z|C{ 48,000 £
L LKW OIUXIES FE 70 35% Z[C{ 42,000 92
oo | KW OIHXIEE FH 85 . 30% Z§ 36,000 {2

=5t Z|C o —
s [ KOW OILXIES 6 100 o 120,000 #7759 5% | ich 33,000 82
T | KW OIUXIES FE 115 25% £/} 30,000 L2
KW OlUXEe F&8 7|9758 25% Z|C{ 30,000 92

(== A(CHY] RS LIHEA|AHE -
M (S, FB, AN, 2|0} 50,000 {2 20% 2|0 10,000 {2

HIYOHAR] 2],

EARS)

A2 S KW EL0|X|: ouX|gEst T2 #(https://www.kfw.de/inlandsfoerderung/Privatpersonen/
Bestandsimmobilien/Finanzierungsangebote/Energieeffizient-Sanieren—Kredit-(151-152)/)(2020.10.31. &)

H 3-2 | S Kfwe| oL1ix|&23 22| 84t F2 712
ety HolE HHE712 HR|7|12H* 1¥=d
0.75% 4~104 1~2¢ 104
Y 0.75% 11~204 1~3¢ 104
0.75% 21~304 1~6¢ 104
27| ALY 0.75% 4~104 - 4~104

o

AnpEn]E A
on the Digitalization of the
neds GAMEE FHs6kaL Jeh@=oluxled 2019, 16). 19A1(2017)
= A7F AHALE

2T JEY0| HE ORI y&

KfW EH0|X|: OX|&23 T2 73 (https://www.kfw.de/inlandsfoerderung/Privatpersonen/

=1}

—

Ry

1Q}\

LY

EL A ‘oUx|FTHe] tiX|Esto]
Energy Transition, 2016.7.8.)" APd<s S3fix AntE
= Az

T e

HHAHF 10,000kWh ol 2HIARE tde=, 297](20201)
6,000kWh o)/g &HIx} B! 7kW o3 R7] Aibde] Ba AFIRRE tidez, 397
(20218~)= it #8715 dVde= g Aol

70
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[e]
35 e 55

T e v

estandsimmobilien/Finanzierungsangebote/Energieeffizient-Sanieren-Kredit-(151-152)/)(2020.10.31. 8

wa

HOF(Act

o

HAZE71H(CDC, Caisse des Dépdts et Consignations)S =SS E

o7 FEAIYE AlFsle duxlasast A 9gstkaL
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B
1

on, L9UEE U F3FYe teR oux] Az AR JiES AQ0hks
51, 7IeAdA W AExRE A aEs A EsURlEH 2019, 19).
2015~2016 52t 58t f-2E5 T, 3,3007] 7ol ouUX] a&3t Z2HEE
FEgglon], 2020@71K] 19 2 §AF R Algolch(Zh=olux]lEd 2019, 19).
o] ZgAE il FHe oux|as S flsl BRI 3% F=7HK] Folat
2 gRBiIFEE 0% 28 olZ2(Eco—loan) ‘PTZ(Eco—Prét a Taux Zéro %)’
20099 497 Alsgefear JokEZ1E €] 2011, 70). o/ 19909 1€ 14 ©]
off X]oj7l r=eoln, z|of 3ut {=71X] 1087t A= S22 tiEs Ak,
7RMe 2P 15W71K] QskAY T ARh]E-a £o17] flsiA 3do® &ol=

A= 7Ps3ICHZ-A Energy Control SH|0|X|: PTZ).

o

oz

7A%o] 7AE9 oux|Ee] AlAHQl ESPM(Energy Star Portfolio
Manager) & @5t itk ESPME &l 351 55 tid oz oux] AMS:
ZF oY 9 INE Fsislal lom AE oUx] AdsEet oflzt ehamlER, &
ol-& & 5ol tigh ARt oUR]-AMd ARG &%) 2 FiEd &1, 7 o] 7hssitt
(o2 2016, 29; SHEoUXR]ZH 2019, 26). ESPMS 53l A Z4ET} 4oy
vl P AR BRUEY 7Hs51o] 71 HEEo] digh olux] 4% B717} 7hssit
A=0l digh oUx] Hef AAlQ] 7|%E w3 Zgtotal ik 3dnith AFE AdA|
A 8 87|FES Al AF A& oux] aaS FIAITIAL Jlon, Az ol
o] 7% 20199 & §87|50l wet AAE AEFHe] oux|EE2 20161 iy]
1% Ea 2R /= eHE=uRlZH 2019, 26).

Il

12
N

dEO ZAAAMNE FAloz UA|RoUXSFEA(Net Zero Energy House,
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=
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e
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2. ST F2 A

242 U7} ohfet 27 Tlol SAIZEA 715 S Si) mask AR Allg A
Hww cheat 2k

(1) WUt} City of Surrey®] Community Energy & Emissions Plan(CEEP)

FMete] SurreyAls RUE HelollA dUXIE &&3fclal 2A7EA HiEDS
A7EA 7171 Y%t £3HA1= (Community Energy & Emissions Plan, CEEP)S 35l
F%1 Fof| qcH(The City of Surrey 2013). CEEP:= Al(h) <] ARUYE] T 71553
X2 (Community Climate Action Stretegy, CCAS)9] SPIZA] olUX] AMSERS
E0J0L A HiES AIRISE] {3t ARUE] 9919 7Io|EE AAstaL itk

72 3-1 | CEEPY AlE = 748

Complementary Plans

Sustainability Charter, Official Community Plan,
Neighbourhood Concept Plans, Transportation Strategic Plan, Walking Plan,
Cycling Plan, Greenways Plan, Rapid Transit Agenda, District Energy Implementation Strategy,

Solid Waste Management Plan

Community Energy & Emissions Plan

Economic Energy Healthy o Smart Climate
o m R

Core Community Priorities

Xt&: The City of Surrey(2013, 12)

A= CEEP F7%l& Fall 204097HK] 2474 viEeks 2007 o] 47% ZH5A|
Tle 0= B82 ol itk olF $I5l Al A} FRe] NS} A gt
o2 BAU 7|F 19T viEZE 47% AFA71= ARUE] HA si&e 41% 7
5 BRI Y IEER %f‘éé Sl Fdg ARUE Q] ouix] Hzhalg-

xBE =9l B 5% - 73



2030 7kR] 420 ¥t 22 (BAU tiH] 20% 74, 2040¥71X] 832 Hiat 22 (BAU
tH] 31% AA)E &35k AtH(The City of Surrey 2013, 7)

CEEPE EX|0], 5, HHE, XYGodX]|, 1g=7]E o 571 &okz HEs)
of FX Hef A 8 HUERE HAHCINCHER 3-3). 571K 2oke] HEed
ARFUE] UlolM Elt=lo s #18stm, olzigt B3tA F&-5 Fofl folkle oluxiet
&S CEEMAP Tools 0183191 AF&ERht. CEEMAPS KRRV 247k 231
£ ARt ol5 2AsP| St BRES Y- FAL 4 AT KHshr] flsl i
9 =7, Autke] 4, olux], xRk 2oke] 22 AMYIIARI GolderA7t 7N
Wol3ict.  CEEPY] HeRiop] & 7lsole® EX[ol&(land use), &

A% (buildings), H7]=(solid waste), oUX|H]L(energy
costing) °} 5712 S TAEO] o, sig EEnitt ATHEAIES} ArcGIS7}
A= BX]o1E, TA| &, wE W3, =MAE FH Fo| oux] Anlet 247t

& HiE, olyx] BlE 5ol mixle FF= FAFste] AR

(transportation), 7

4) FiLiCk= 20409 191 OllLX| 27} 2007 CHH| 29%= Zag A= 0E0td CK(The City of Surrey
2013, 7).
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I 3-3 | CEEP2| M2} 724

zo =8
Hef - =
g gt X2
. x StAC] = 2t A Ol=
%) olg e 2ojso| Feig xigishe xjavt | 7 ESTINI 68 U @0 4 2l
(Land use) | 58 EX0IBS Tl OfRd i 2DAITIH 10% B21
°= < = e 204097K| 21% &7t
« 7ol 2T RIS 202001 4% T,
e Xeth DE4T SMOBTE, 71 | 2040671K] 0% BE
(Transportation) 0 5)22 et Jt4st o X7 0|8 722 2020971K| 57% &
7k, 2040E7K| 148% 57t
« 2040L71A] 1% 4520 OlIN| 58S
12 ME U JjE AES0 oK BEE [ 10%
(Building) SAAPIL SWIA HHES K | - 2040801K TIE 229 ot DAk
Bi8S 190N 2%2 571
. (= AHT = o)
X124 o] 20207H%] M87HSOIA] 40%, 2040

(District energy)

A Ll MEA O|UX| s 7t

S| K12 O4X] L7l 75%S K
IHsULKZ 55

oy H7|1E
(Solid waste)

71E9| HH2 KIS0 MEEES =

011 Y WY ¥s EE

.

EIK| 85%E Xiake 2l EH|Z2 XSt

XtZ: The City of Surrey(2013, p5-6)2| LH2S HIZOZ XXt M4

12 3-2 | FHLiCt GolderAte] CEEMAP Tool

+ Imployment Centres

+ Neichboerhood Ameites

P Buildings
) i ~ Building Type -+ Size i .
S E\u;;:c‘:l:ul'rug:msn;\?s b B Lt Fecion "ﬁ : mﬁmm
+ DisrietEnevgy Saurces K e s Yk — Landfil Emissions Fatte |
- Building Retroft Troes -+ Rates |

Transportation
- Mult-Modal Netwark Comnestiviy

ﬁ - Transi Service -+ Frequency
- Sree! Demsiy -+ Lane Kis
« Ride Sharing

Xt=: The City of Surrey(2013, 19)

Ry = g

=5k .
So
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(2) =29]0] Zero Emission Neighbourhoods (ZEN)

=29)0]9] Zero Emission Neighbourhoods(ZEN)S 2AI7EA v|Eo| §i= K|&7}
St 2RSS T o 2N AEAALE|R FEsly] fist Z2AEo|ti(FME ZEN
2019, 8). 7|E 4 21F &S] Agtash, ARUR] AR 371 8, ol4X], ICT,

21 AR BES BE0R st gk ofE Sis) SE

o[r

|

O] FAIAHE], AR ZHe] F7=IQ]

_!1
Ra)
ot

7| BE, A% U AP 045 TF I 5 9 B 57| gt 24P 59 A
92 Ak HERE 002 Fols A BEE shu Uk
el Sixlet Bl Qlmelel 4EAAT 18 I8

ZENol|A 218732 X215 99
o= Agolgitt. ol ulgt 67kx] ZHGHIIR(WP1~6) & THdstod 7t BAMER S8
S8R5 ARolal 71ed9tre] FYS Fegh (1" 3-3; FME ZEN 2019, 8-10).
WP ZAAEA @Y o2 37| GHG uiE<s Z|4stslr] ﬁoﬂ A
2t 3 845 AR, AA 9 2dS gttt WPk F4l
QI WA B3 AlAHIIM A2 A7 FselURY] A s Bl olUR] &8
B& =olal AEg Itk As B9t WP 718 d9oz HE W ¢ &
7t AUR] 355 #Estal £ ouR] Ala"la} fAskA ndkehs A
WP4E 9184 GHOE K& 7hs3 2% Y W AUlE o5
ghch. WP5e A1 oUR|AARIS] 2|Hst JHog F 57
A B8-S Flaslsto] FAE K& 7S aelst A, A
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ok RI& 7Hs3 5S AHoh] fis Al Al 2 MR 55
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T2 3-3 | ZEN center 2| 671X| Y

WP1 Analytical framework for design and planning of ZEN

WP6
WP2 Policy measures, innovation and business models Pilot

projects
and
Responsive Energy flexible Local energy
and energy neighbourhoods system optimization
efficient within a larger
buildings system

AtZ: FME ZEN(2019, 8)

1% 3-4 | ZEN project?| MAUSI X[H x|t ZZT

< L.
Furuset, Oslo

NTNU Campus, Trondheim

Zero Village Bergen Campus Evenstad Fornebu, Baerum

Xt=: Marianne Kjendseth Wiik et al.(2018, 67)
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(3) v]=, Boston 2020-2024 Carbon Reduction Plan

u)= HAES] 2020-2024 €4%7AIE (Carbon Reduction Plan)-& 7] &3)=A]
(Climate Action Plan)Q] Y2 205087k HAES EtAZSATA|R THEY] £J5
ZZAEO|t} Carbon Free Boston H1A(2019)5E vlgo 2 sl AE w% A

o

(ol ok

=

A" OUR] 35 okl A7 HlE AES 7IESs] Qe ke 55k
Atk

AEHoks BAE A viERS] 71%E AXIskaL Qlo] viE 45S St i &
ofZ AXsti Qltk. & Fofe] ©axtt Al F F8 U8 203097Hx] 4l A
£l thelirl= YIRIZ 7458 (Zero Net Carbon, ZNC)2 Fghstal, 71E 7AEol| thsh
AE 306zt oF 80%F NESHAU olUXIE R7TEA 02 Heksl= Aotk H&HE
O] FEABEE o|F= FAlo| A fEUe} FHsto] FH1, oy, o|FTl, Had F

o HA7E Rofo] AUS HEY

o
b
r [*]
=1
=,
I
_?L
)
ol
_?L
=
30
oo
I
_?L

¢

= =
AT INCAZY B QAIElE. T2 AR 5 YR Aol FRE Bk

= 7§l Bl ek

5) Boston Green Ribbon Commission, Boston University(2019)
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13 3-5 | Boston2| ZiE £0F 2030 SX M2 QIsH H=f

Mo

Boston has more than

86,000...

. DN

amount of

emissions

Jfrom Boston Q

buildings in O

2017 /
15«9 ?
of additional
floorspace from new
construction by 2050

New buildings need to be built toa
zero net carbon standard by 2030

Estimated number of buildings that need to undergo deep
energy retrofits and be electrified by 2050

Xt=: Mayor Martin J. Walsh(2019, 34)

RBE =9l B 53 - 79



HARNE &%

715 729 ouixly

57 AE viERS Eol7] Y8l A1Fol| dist ZNC 71%E A3
93 (green building zoning) ¢l Tt ZNC

=M =2 1%(green

7% A3t 5 7RIS HMEks FEIsal QIoHE 3-4).
H 3-4 | BAEIQ| HEHZR EIANZIA g Maf 1Y
M=k LHE
71E B -
790, 0 oD e+ Al @m0l et ezt A0 17,000 £ ANl B4 B X2 s
22 744 02 28 2 oIz X9 Xpx| HA0f ZNC ARIE XIS
HAEANS AF XA MEOZ QI5h EtA HIES WX
ZREH0f| zero net carbon RA EH HE FZ 2 7Y 0HX| AR HIES 7:.*
lEg Mg XY W o] MAte Solf MM ofuXof CHst d2dg St
71E _ )
zero net carbon 7|0 o7t £ 742 WSS BAU CHH| EITH 19%TIK| ZtA

oj2o] 45 BE F42 98t 729 X AAY X HIgS Y
building zoning) 2 ASZ0o| QoH|IR HZ T QIXIQI LU H=XIO| Of|4X| AIR HIRS Xzt
O__TLE 7}§|— E—I—Tr—r—l o |c> =20 = Dxl'n_ = 'I—r |'—| |-| | |'o |OE =0
<1 = o
CA| AZ9| OjUA| 52 TEHA - S A B HIES 1% g4, 22 O] 602 2 Hof
2TAH O @ FI} HiE &4 R OfHX] =t

ESPA I Oill-ﬂl
o FAt

AN H SuE E3e A 229 HY, 8| & 00 g5 eee= 7Y

= o
7= oy 7o) .
EFA HHE= df
SIEASIS 9t i e sz ofuix| ot
2 5 SEA
HH% é% H_yl'_:_ 7Ht£ (= 253 To o= 0“-' |
Mol URtZ| HE U I OHYNS Ut
SIEASIS 9Bt Q12 e | o KGR £XF U AF e TSt Qlg BTt
DRSS net zero carbon ZAZ0 TSt Atef XIAITH Q12 IR0 i} JHM 7S
M5 o oY ARIE 3%
20507HK] Bt FO| |+ BAUHS| Zt§ 30 Bt £0f Gi7} EiA BIES wX|
SEols ZYE 7 HAE K, 719 Y 7[Rl OjLUix] HI8S MY
Hag 25 =M xR] HE Y HEM IS HT

Af&: Mayor Martin
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3. 24

AE HRO| MRS A5S S8l 7t BelolHe] BB ARE 2A1E Aot
glont EA] Ao 72 EXBNS PR BEY A% B TR U
L sstehl Eefua 4 9heS SISt T B FlelM BB EXIR
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CHAPTER 4
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(2) BB AZ BN AU A LA ZH)

AR SedEEol sidshe e At GHET 13} ofluix|4
HIZ 37 Batghe Aledth 3R c=e A= oF 3,600719] 78 %5 J9i=
BEE AlEs AR RE B7|2 el 3/ Baghs Aleeth (201449 4271
dlolERE AE). "HAAEE 2 AdH AR (TeAFEY ofUR] AH[FF
M 5 B S ARE FMIE2(FAEFEY] olUX] &HIF 37l w2t el
AP 3 FHolX] U SRIARl AXE AlgEE BE T thad 2ti(E
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At EPN
g 5
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- 2F AJAE X
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oIz} CIoEIEey Saxje, su8Eol
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H4-3 | 4SSHYENE NEYE 32 U US

ZE3 23 A=y Z0|
1 UFID UFID VARCHAR2 28
2 BLD_NM HEFY VARCHAR2 150
3 DONG_NM =33 VARCHAR?2 150
4 GRND_FLR UHEST XS+ NUMBER 5
5 UGRND_FLR HEsE_ Ao NUMBER 5
6 PNU EXZE VARCHAR?2 (19) 19
7 ARCHAREA HESTHSHA NUMBER 28,9
8 TOTALAREA HEsE_HHY NUMBER 28,9
9 PLATAREA HESSOXIHA NUMBER 28,9
10 HEIGHT U5 =0 NUMBER 28,9
11 STRCT_CD R VARCHAR?2 (2) 2
12 USABILITY gk VARCHAR2 (5) 5
13 BC_RAT HEsY_UHE NUMBER 28,9
14 VL_RAT HESY EXE NUMBER 28,9
15 BLDRGST_PK HESOE PK VARCHAR2 28
16 USEAPR_DAY SOIUXt VARCHAR2 8
17 REGIST_DAY || E1 e _HAUX VARCHAR?2 8
18 GB_CD & VARCHAR2 2
19 VIOL_BD_YN eH=S VARCHAR2 2
20 GEOIDN EEHAAAZ| VARCHAR2 17
21 BLDG_PNU s BRARHS VARCHAR2 19
22 BLDG_PNU_YN AE TROIRHS {2 VARCHAR2 1
23 BLD_UNLICENSE UE FoPt o8 VARCHAR2 1
24 BD_MGT_SN C2HTAIZUE|HS VARCHAR2 25
25 SGG_OID HHQREHE|D INTEGER
26 COL_ADM_SECT_CD FHAZTIE VARCHAR2 5
27 OBJECTID OBJECTID INTEGER
28 SHAPE Z3HID ST_GEOMETRY
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SUMMARY .
4

Greenhouse Gas Reduction Strategy in the Building Sector
by Utilising Building Parcels

Lee Jungchan, Yoon Eunjoo, Kim Heechul, Kim Soyoon, Oh Byungchul,
Lee Meeyoung, Park Jongsun, An Seungman

Key words: Greenhouse gas mitigation, Carbon neutral, Building sector emission
Multi-objective Optimisation, Genetic Algorithms, Green new deal

The Republic of Korea is currently facing an important situation of having to
make a breakthrough in response to globally occurring economic, social and
environmental trends.

New climate regime (Post 2020) by Paris Agreement 2015 obligates Republic
of Korea to reduce Greenhouse gas (GHG) emissions by 37% compared to BAU
by 2030, but domestic GHG emissions continue to increase, hence requiring
strong reductions. The building sector has the highest cost-effectiveness
reduction among non-industrial sectors, and plays an important role in
achieving the national GHG reduction target. There are, nonetheless, manifold
difficulties in applying current GHG reduction measures to existing buildings,
which demands complementary reduction strategy. This study aims to propose
those complementary strategic plan for achieving the goal of reducing

greenhouse gas emissions in the building sector by utilising the land (parcel)
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space outside the building.

Chapter 2 examined the current status and policy trends in Korea. First, the
energy consumption status of domestic buildings was analysed. Then the
domestic building sector's GHG reduction policy and the current status of
related laws, systems, and projects were analysed including pilot projects in the
space level. In spite of these policies, the reason why greenhouse gases are not
being reduced in the building sector was derived. Furthermore, through
in-depth interviews with government ministries and experts, implications for
future improvement directions were drawn.

Chapter 3 reviewed the policy trends of major overseas countries including
Europe, the United States, Japan, and China that promote greenhouse gas
reduction policies at the building level. It was remarkable that specific local
governments in Canada, Norway, and the United States are taking spatial
approaches rather than building units. Those cases support the necessity of
developing an analysis tool, which is space-level GHG reduction optimisation
model, to assist framing GHG reduction policies.

Chapter 4 conducted analysis of optimising the reduction of greenhouse gases
in the building sector utilising buildings’ parcel space. A model that maximise
the greenhouse gas reduction while minimising reduction cols was designed by
using a genetic algorithm in combination with building units and external
spaces. Applying the model to three target areas in Seoul, it was found that
there was at least 50 to 80% of greenhouse gas reduction effect, which confirms
effects of utilising external space of buildings.

Chapter 5, as a conclusion, proposed available complementary improvements
for current policies, which utilise outer space of building to optimise GHG

reduction in building sector.
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APPENDIX

— =21 T
7= 2
Conversion factor(CF) 0.9028
CO2 (tC02/TJ) 55.82
Emission
factor(EF) CH4(tCH4/TJ) 0.005
N20(tN20/TJ) 0.0001
A2 HYM ZERS(2019, 191)
HE 2| M3 1 24TIA A
7e 3t
Conversion factor(CF) 1
CO2 (tCO2/TJ) 0.4653
Emission
factor(EF) CH4(tCH4/TJ) 0.0054
N20(N20/TJ) 0.0027
K= HEM, ZE3(2019, 191)
BE 3| X|L2Lt51X|3(Global warming potential, 7| EH3{2h
e 2t
co2 1
CH4 21
N20 310

X2 HEM, ZIERS(2019, 191)
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H2 4] 23 BHY SUIIA 24 (291 1C02/ha)
o)
=
10 20 30 40 50 60
28 6.91 11.62 10.74 8.27 6.79 5.76
=g 5.76 10.14 7.42 7.42 5.85 4.79
2 10.36 16.08 10.81 10.81 9.62 8.65
A DELEEE(2013, 1)
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Yim,; = Cost; X AQ,, <X IC'« PN <A 10

C. Goal programming
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o FARFCZE Dep et al. (2002)0] A N

£2 7] NSGAII0|A2] e M2k AT

'Non dominated Solution
Objective 1

_Dominated Solution

Crowding distance Pareto Front

Objective 2

Xt&: Yoon et al.(2017, 7)

= 8| NSGA 12| et SET(CAI)

[ |

7 Parelo jI .
\ New (30 ’ . i
Previous _(g Non-dominated rank -l Crowding distance_ Next population
population (30) 27 Pareta line J (0)
) 37 Pareto line Selection based on non-dominared rank and
Previous (30) crowding distance referred ro Deb er al. (2002)

Xt&: Yoon et al.(2019, 193)

o NSGA 119 tj#x Meixzko2A ‘non—domination rank’ @} ‘crowding

distance’ 7} 1. NSGA IloME o]Fe] FHSE FEIoA  HHA,
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‘non—domination rank’ Fgox= BE 7EA U] 2.9] vIX]ElE (dominate),
A|HiE (dominated) VAE F7iokal, o2 AlUE|eo] dis] xMHiE 34
(non—domination rank)& 1&5}e] sl AU 7t FHE ZEE gRRlozR
B Z A Aol A=RIE el wef AdEsiof sh= AEAIUE 9] 47F N
et P wl, N7 olde] 2 ui7ix] sE ZEE (Pareto front) F-8 At
Moz Mels] Uz, 2, ..., m).

- G5 7IEoE Adgsr] wiol, FEs] NS Aesh| flsiAl= mix]dol A
e AR FollA Qg £ut A AdEisty] figh 710l dast

o NSGA IoME 11 71Z2 24 ‘crowding distance’ o] 71ES =835t 9]o] 13
MY ‘crowding distance’ = 7HE ZAEAIUR] QoA HIte ZFS 71E0
Vg 7k IRl e T T e AEAUE L 7 A4l

- &, miA dof| = AFEAIURL 7ol thall ‘crowding distance’ & AlLFSH
ohs 1 27 & eARE A JEscte] 2R3 o AlUR|eE AERh

— oJ7]ol|A ZEAIUE] L9 ‘crowding distance’ 7} A= onl= i AU L
7F O AU et RPEAY Qe AYE (IS HEUA) S HERS Yrls
of, olgfdt Meirdefo] ZA=QlS u Bt tieddt X7} Q= 278t diks

S A o0lo
?:-]ET}\]]EI

3

@ AFAUEL FHlolE

o GAst dE|o|Ho] 71238t F|& st ¥a18]% (population based optimization) |
o, ZHEAUR 9] HUo|E A 49| AFAUR|E Aok HAE A
gist, o]& il (crossover) Mo g2 KRG

o ELO| ZIRAIUR| E AYsto] AMER AFAIUR| 25 /51| {1 WHoll=
o] FR7E Jlom, 1 F ARl WAlo] T el AFAIUR L Aol A
x

e Agsla O XS VIR0 wAlsle] oo} ol w19 (one—point

(ol

crossover operator)
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~ 21 ool AEE bR ARl g 7] Aol 71zste] ezl A
(32 100), g 719] Bxlol 71&sl0] AR HOATIE WA (F5 100), 9]
Apo] wloz MAE HACEE 100), TR HoR B B shjel ¢
Melshs WA 100) 502 79 4 98, Teitt ol2idh YA 15
A oo] AR OR HEuIE ofelem, BH) EHFe] WES AshA
sk o] Wa

- % QoM 2)sjske] Tl afet Qo) Melel Aol £ AEge.
24 22 §¥% (ocal optimum) 0.2 Ae}e Seo] Wask= 2 WAlsh|

= SH(adaptive operator)

o 7|0 BA3kL Qe AFAUE QTS o] 83to] A2 AFAUE 5 /st
: J

=
45, crossover), SEI FHY B9 +E MK X 7Hs/d0l

EAigh webA GAsolM= EF AEAIUR 20 disl 7|89 Esas 2R
AEgHoR WHZsR= Hol(mutation) FERE &85+

22 9| GAsOIM Z=AILIZ|22 HOHI0IES I3t bl 2 HO| Z12HOH|A])

Crossover

Two chromosomes are selected randomly
Then one-point crossover operator is applied

|z|1|o 1|o|.v||||||,\z||‘o z[al..lll:]
e

3% of decision variables is randomly replaced Kirh new value

|]|\|0‘1|n|,|1|2|l/lI(l-(l.l-

New population (30)
I ! I ! l B 2 l 0 l - I ! I - | I ! | ! J o 1 | 0 | & | ! | : | 70% of new population is through crossover (21)
oo HERE
o [ 1] 1] HIERE
Mutation HEEEEEREEEE DR
One chi are selected randomly 30% of new population is througl ion (9)

0

0

Xt=: Yoon et al.(2019, 193)
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