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1. 7i&

YA 7| Al (Energy Climate Era, ECC)E Holsto] A AAXHO=Z A3tE Il
v 7|ZHsle]  Oigstr] Y8l UN7|$H3}E2F(United Nations Framework
Convention on Climate Change, UNFCCC)2 A Zl=of 2AI7[A Hs o|FE Hubsta
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2. T8 AL o]EH HiE

O X&7tsst HEL(ESSD)

BEEZHE 9¥3]2 "Our Common Future; HILA oA ‘2|&7bs38E 74t
(Environmentaly Sound and Sustainable Development, ESSD)3)-& A&l At Q&
FEAIE 8 &AttE ¢ 9lo] dAMHe Qi (needs) = THAI7|E= Aokl A4
st Aol e A Blakct. olsk ASHA Goodland and Ledoc(1987)% A
7153 e A7 A (renewable resources)?] AMEE O HEE XA
Age] B FhO AGUAR AR PuE s om  Rolsdn
O'Riordan(1989)& i3t B4MEY AL ABSL H2H ouje] Folz A&/l5q

Z M| = K| AL o HHEA = ZEHAZO| HHRAA - AlCHO| A
A = X|Fel X|&Ttsth w4 st tiE7tsd, X729 HuRd, X|Ho| o s
X|_—‘T7|'60 7|
= SR th12H, $EHY, EAY X
7282, H7|SAZ - RHO|2 -MER0| JtsE X
. HIIEAIZE - XFIOl RO|= o7& IDIAIFﬁE.E fol& &0l 7hsst Xt
T oY el Jhe, g, HE0l8, HETX HIIUSEHY,
< = FXEe|
2T OolHX|AH|], DIHAEAIAR x| H=HCl
e, E2ESE tizlst =AS Hix], ZEM AAH]
At7toll A X e, mE 0t o X|AH|, E8F ZAITE,

HX| AHI=ZITIF @2 50|
%] "X ABIEEH REOIE | zapunye gsus oNs AU x7o A
of =

e 2, XA S HISHEA nS7| 0182 & % 1
Ag F=23 %.*“—*.‘Ed EATE

MEf ol creba HIQS(CHst M2 0| OHE MAIEY)

" CAT|Z O st

HH
" X2 O| tstEIAHYZEEE, 2H0[Z AtO|Z H7t
RS = CAEEO| uiRy HMES ol WEHA FESZO| WA CHAS 7Y
X&7HsM e == o FE4FE

2) WCED(World Commission on Environment and Development, 1987)2| ‘X|&7HsSt it Ol2fMciel =
RE EZT S| &AM X YoHA ML TRE ZZA|7|= 712k (Sustainable development that
meets the needs of the present without compromising the ability of future generations to meet their own
needs,)

3) ESSD: Environmentally Sound and Sustainable Development
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- Zeix|o AHM-HAlYl 8014 | BalEA ZFo| JHsN, Aol MW
- Atslol orEA 55t HRUEIY 2X), XI47Hs HRUE|

% EXM: MEM(2006), '2EH FACX|C| A&t BIh, KSEEEEEE(F).

1992¢ Bzt 2|84 3o A= X4 7Hs3 7 (sustainable development)d) &
@ A Aol & 9] ko] BestA o] Rl A A Ao Bag BEXE Y
SHAl Gi=R AFE e R Yostal oA 21(Agenda 21)'& AESHGL, 1996\ H
O| ABFE A JZE A2} 8-l 7F4F35]9J(UN Conference on Human Settlements,
Habitat ID9]4] ‘Habitat Agenda' Aesto] A 74 BEADL BEFUS 4%
stol A&7153 Aol 2AFEE Arskich

O MEjAS - TAl

B A% TA= A5S T 2332 A dA5ake] BAR 43 38, 2
e A%, A7 QIztmte] AR EEA), AEI AE, AExH AE, AF5H 74
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4) 2|2MANAM 2 'Environmemal\y Sound and Sustainable Development'E 'X|&7ts6H &M X756t
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- - =5 - Hz
e & © EE
u-Business  u-Learnin. 9 u—hsalth u—-Well being u—work
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9) 2AL(2007). “U-Eco City AIIE. (61RGISStE| 2Aatat3l, B1=GISE3], pp.71-100.
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1, t=% 3FY(Waxman—Markey oD oA AAs ‘059 tiy] 17% FEERE AMY
(Kerry—BoxerHehoA= 20%2 AFaFxA(09.9)5t9 1, A4yt x=29o]= IPCC
A= A 229l ‘90 div] 40% HEEEE Ast 71 5ol AAS 40% T
Z gl &7(09.10)3F% T,

AFEATE FH2E Y AAE vst G viel 43He BEE A7)
shAl 319 Aol WSk Wobe A AEST Uk FFE ek Yo 054
ol @A SEOR FEY AYL WH(09.939T, AwE UNA vFt AL
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A AR FYEe B6 FEERES AUdon AR AL ®Y(09.95A0, Awy
Aok ‘BAU ju] 26% %‘%—%E(*JJ A9 A 41% @%—w}xl)% AE(09,10)311 9]
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2001 st ol =i * DEOIFAMO THXQI oot o

mESIER * 377§ MZIZI EUE M2 247tA HE 2 ol
1997 - . o -

AHE ot=2 HRAF I H e

2 N = _ _

1992 2 ot = 7|ZHstof St UN E2F (UNFCCC)16)

R

2) RELizte] 247IA WIS FHEH7)

2009 29 AAHAEIL dESE 20060 % 27F 247k wjEEA o Qshd, -]
Upehe] 20064 7} LAl7IA HjETS o]Absleba SAF 7|20 R OF 69 E(CO» 599.5
wgHE) 0 2 L}E}ww ol MATe| o|EgE v)EdEel 19904 Wi diu] of 2v)

9] wj&TFolH, 10 A7 2A7EA & 19904 7] 6,95%(6,95tC02 eq/Ql)

el

16) United Nation Framework Convention on Climate Change: '7|2&#H3H0| 25t Rl 7|28 ©Z 1992
d 2| FH=Q0iM MAVE S52= 7|=Hst0| 3oty o 2Xe2 B

17) XAGHE EEXt=2(2009.2.3), '=7t Aeﬂ/\ &% 3718, i% S7HME B’ p3,

18) fe|Ltete] Z7H 2a7tA IS0 OJMSIEATE XIX|SHE HIE2 89%= FAE

18z Z2UHLS 9ISt ZAMA 71EAT



oA} 2006+ 12.41(12.41 tCO2 eq/Q)CE F713TE REH GDP tiH] 2A7FA Hf
2 19909 1009HY T 0.93%(0.93tCO/MTH) A A 20061 7] 0.79%E(0,79tCO2/
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(1094, 2000 (PCFZP 71%) 0090 | A0TO%8 | BTE% | TRA | T2 >
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(Eﬁ;ﬁ'ﬁ%’z,(%%) 0.93 0.97 0.92 0.82 0.79 0

¥ X XMNFGHE 2EXIE(2009.2.3), 27t 2A7IA HIEE B7H8, AF SR X, p3.
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E;;%% -237 —372| -315| -67| -320 15 -31.2 —25 17
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% EX: XAGHE BEXIE(2009.2.3), ‘27t 247tA HIEE B8, AR SI7IME B, p4.
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1. 7i&

AA e 2A7tA &S §8) okt 847|sS 8ste] Asksia it
2 de sl ARIE Aeders HESY dA AR e EAEA 848 RAF
AT AR RARE EARE ARARZ UAE vRAtE AJE|(Masdar City), 9= HEA|
Z(BedZED), &Y H=F3|=A] H(Riem), 249 stul2H](Hammarby Sjostad) 5 47
of =& ARt B2 A=A, A A=A B ARA FESH BHEA 5 4709
=W At F 8719 AHRIE AESAeH, ASFEEollMe Al7|Lo] ke, Almead
& 5 2709 s Akt diE 3E sk, O-E AR e 5wl 27 AElE

.
259t

2. =9 Fed 7 Al AE

1) 2| EAIRE MEIAL

9| EARE AR AR (UAR), MEAS(Y), dEew] J(5Y), g0
2H(&AE HESIRT. WA, UAE wpAth2 AJE(Masdar City)w= oFgolv]e]
(UAE)®] 4=fe ofRThe] Qifto] 24 H = AIA|ZA §hax(carbon)7h A HiEHA 4=

—_

fm

HM3% - Z-Q Aeie 37
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298l
U= =l © ©
NP SYELA = © © ©
EX| =X|= ©) ©
08 L ©
A AER A AR © ©
Hiztz =M © © ©
HEWS0|E © © © ©
PRT(Personal Rapid Transit) ©
LRT(Light Rail Transit) ©
Car Share Program, 7}EX| © ©
Mini—Transit
=4 S0 A K| RHE ©
ﬂ% CtZzl E35F ©= oz
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e © © ©
22t 2351 7|UAl4 ©
HoAY HX| S4F HiX| ©
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@ OtALCIEZ ZZHE(Masdar City)

Bathe ZRAEL ofgoluls e S o] s3] oF Thie] BHS dike
2 oF 50t o] Aol g AFEQon, 9] w-nt EAE|(Foster & Partners)’} 7|
BANL A ol vigow ofRrhul uld|ulX SAADFEOSIA A4S Hgsn
20089 2%of 2zkysto] THA] AA 2016@7HA] ghyd oFoltt, wiAnE AJE
(Masdar City)= ‘€A A ZE(carbon zero) EA|S BEE 2209 d&|7} BEYEs e
A2 BETAES 783t A4 AdEA0lY, ofzd 1o A|(green energy) Hi-
71 1500709) AF-S 83 Aot AR A 7Y Fa A aas O '
2 AlZ(zero carbon), @ H7|E A|R(zero waste), @ A|&7}53F W E(sustainable
transport), @ A 2] x&71538F A E AF2-(local and sustainable materials), © A<
9] &7F53 S4l(local and sustainable food), ® E2] AAF&(sustainable water),

@ AA A2t oA EH(natural habitats and wildlife)o]t},

WA EXo]§REe BYgrEe WUAY AF DUE TART skl oy
A oEge dEm, w4 Fuel] okg A% A 4T AL AR Fo B9
FHoR Aok oby WEY SAAYL A&t BeA ofUA gL ERIT F
Aol A9z EAS et RS AT, taTkE A 9Ret RN e
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34) LRT(Light Rail Transit System): A™H

52 FASHN HYOUS FAS B

35) PRT(Personal Rapid Transit System): X7t 20| 28 S0l L2 S5249] Hish Ql0| XtRE0 Hot

Bt AAH

36) OHE|E  &2fA|AE(Active Solar System): EfUY 0|2utAl = SiLE Y =YX 52 =2 M6t
[=]

rlo
pal
fell

I
HL
inl
Y
>
o
N
ial
&
]
nx
Ral
o
I
ikl
Ral
i
ikl
oA
re
w
fell
El

I EI 5ol £ 0|85t § Ao doiug gl uM

) el e 2 ien U2 MAISE xlsh, 232 of 000S s@e2 sigNsla, ol =
SHEfEl ASE OB ERIZ Belw il HAel FAIE B0 SEAsl SHE S0l xS 4
Aate A

M3 e L2 ARIET 41



AFAAE W sekmoleld T 4 Gl At ATE Feet A

i

R o o

ol-g3t & g3 XHE A= Al lr:‘?flﬁ} U= ﬁr SheolA Hokd =& 9
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2E AE Slol e AxHE dAste A A7E Aakshs AEHE S AL
o] o] Hio| L ARE ARESE W3 WA 7| (combined heat and
power plant)38)E HX|5to] vjd 100kWe| M-S Aiketct, 2%, 3% 8, =4, A%
o= XSt g AE YT F ZEohe HAE STALTEIT o] ]
Zasst7] ffef Hofl 300mm HEAE ol FAE o S0emPF =R st A& 2
A7l 29271 AFow oUAAMES ARt ERL ﬁ%ﬁl@%ﬁl—‘%ﬂ e
A AfF B FEAE Y] e SHEtety] sk ¢
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E U=
7| 3}al PSV(Passive Stack Ventilation, A& 9o Q= HHE HoF9 H}%’WHH] %)%
a

B3} 4987 D hRLES 20, o]F R 2US WEo] ojFdl te 3]
7 ARoR WAL Agstn Agelt AAOE YA B/ WolSe] AuA &
=2 fA%

3I M 7|(Combined Heat and Power Plant, CHP—plant): M2} H& S A0 &MA|I7{ o4 X| O]
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= skl Qo AAHA=
o =4 EE}—?—C{L-QE(Juergen Frauenfeld)oﬂ O3] 181 =A== ZAA WAZE(Gilles
Vexlard)o] oja) AAH AT 53], B £ Aol vk A5 U 4, FANE 9
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AATE AFS FY /1A L APY QAT B PR AFER L TR
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o S AR I BAFS 2, FBTY FUOE FFEA, AAHY,
2% W B3, fHA Fol §/140R AdH ol A HATAS FA %
Aehe} ool SAw o] AoE AN AR Hehs, Sk UEL AXHO

oju} oY HET T2 2
&= SAlel AAEe] HE onlE 7HRIt
@ &tot2H| §|AEIE(Hammarby Sjostad)
Al AEZE(Stockholm, Swenden) EUlEH|(Hammarby) &4 F£H Ao
Az=AHA 1,080,000m", FEHAA 8,000%, ¢l 17,500¢19 FRE /fEE a2 H]
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AuA= AGEEHaofA FibEm, 2 oA LA 7HA 287]= (d)
AT AL 2AE 227l ABALGIIAE AR, AEAE 5j5A 2 A Ao
A UL vlo]@ 7tA(biogas)E F AEE AME3SITH E3] ‘The Hammarby Model 2 9]
A, 2871 283 @S dFeR, A&7 AdS st #8924
g3z ofin avlel 2d] WEe Haseln Aol Aok A, HREE Hojs
5 ZH%F 3t} E3F ‘Eco Cycle Model 2 ‘The waste heats up the apartment @} s}
o] eco—cycle?] A&, o] AYoX= 7tAY 2H7E 24T o Yo dUAE o &
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AL omste}, W Al oA ZHA|E 519% Z:l(Flexible Housing Plan, 7}HE
)= Akl A AT &4 ek e 84 g AlLES AAsHe] A 2

5}0] A7 (Low impact)< A 35T

iz

[12!] 3-22] Eco Cycle Model

EA2 Ade] AL B FET AH A9 s A sge glste] o|g B
3 Hammarby model 75311, HEL o §3te] #4-2 HopAA sEZ BANE A
of 75t 4714 olgstel FREL 4T 4 Uk AR 0TS A g
o ATg BAL wgste] 04 U B4 AAEIE, $4E AoHoz Hasl] £
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2. AZET TA BRI O] 4G 2UA HIE B

oW Aol S 27K MBS PA BAHNA AL oUAeh 4 Ll
o3t 247k~ WEHCO, Capita) M8t Aste] Yol S Bo) A&HoR wEst
247k WSO, Revenue) 2 ol Atk A%EW £A] G4, AM BN &
S e sk skl o3t SAZA e BAE o 1A A5ET A 3
MAEL Sk HE BES A A 2 Bast o sw @4 el
L A4 o) 2AVks EFE AR AF AR sl Aok R, £ a7
AL ol 717t Fere] vfEe] AAHsle] =08 YA Atk

H)(2009)0] A AZEF ®AS o[F HANH LHs MBS A 0E

[6]
, AERE, SARESRE e & 5 Qo 4 FEER %L%‘%*, AR, &
K

" | |
gsa Of Lf K| 2
| H _ [ =0 © Hil == |
Cco2 Hi= = e | aictel | CO2 Hj =A%
| |
IERE e O|Z4:Cto| | | H=EY
£3742| g A%
Hgee ASAMHE | o 2] azg A
Qe
=A T coz g+ SA|7|Z 248 Ho|eOjA 22
(E)
(22 4-12] EA| 2A7tA BISY MEC| 712 S(27Ql, 2009)

2008 oY R|FZAF ZFRS}F 2006H e = 7F2AIVEA HjE
EARRY oA 4u] Y eAs wERS
Eof et 2AskAsL WEEE HoR ekt o
oF 279 Sk
Feo) U U2 QId AT HEE A7 oF 58008 OJABHLECR, o]
‘]

S
L S 2 B oF 9.7%0) AFAE. AY D FFAFRY ouA AvE AG

Mag - 240t

>
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i
=
o
for
H1
>
x
~
0
>
foo)
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SA7FS Bl ES AXE oF 6,0347 ojAlglEtAFOR o= =7HEHIES oF 10.1%00 S

3tk Ahg o

_—

Go& Qg 2A7EA wjE2 ATE oF 4,117 oSt AECR ol

(B 4-4] 7= - TARE 247tA HiE FFX|(2008E 71F)
22 O|AtSIEtA HY S 2 IZII2HTIA HE 7|E FRE
JtR(FENREZ 58,193,379 9.7%
4-33UE=E 60,341,894 10.1%
xt7tE ol 41,113,085 6.9%
A 159,648,358 26.7%

2) B4 BHEO| o|iX] AH|2t 24IIA HIE S

() HEol @ A7FA HiETFS 20084 oL R A 7]F oF 5 8194 0]A}3

hua

Eog 2ALATANE20064 7)2)2) oF 9.71%8 AXaH, o] Aujos

L

rr

—

A
A% 1,880% £ Hepo] sgahis opolet,

H 4-5] FEEE ofHfX|AH] & 2ATtA HIE(2008 OIUX] EXAL 7|F)

e of| L X[ A H] 2HIIAHE 2HIIAHISH|E
CtQl: TOE CH: tCO2.eq CHOl: %

HE 322,100.0 1,285,163.6 2.2%

1=X=] 2,070,190.0 5,743,390.9 9.9%

R 265,870.0 805,596.2 1.4%

Z=20 1,042,920.0 2,500,270.5 4.3%

EAI7tA 1,346,280.0 2,846,404 4 4.9%

ZAIZA-HHIR 7,791,570.0 16,473,523.0 28.3%

bS] 4,676,100.0 24,185,202,0 41.6%

Eofl 4 x| 1,285,020.0 4,083,793.6 7.0%

24:2Et 16,370.0 52,023.9 0.1%

AMAZ 68,600.0 218,010.8 0.4%

Al 18,885,020.0 58,193,378.8 100.0%

=7HE 0 X|AH|/ 1% 9.71%
SATIAHEZ ]|

84 zlatz JRIfue 95t ZAINA 7|

e



quAERE AY oo o3t 2A7EA HiEo] 41.6%% 7MY EA Uedon,
Folo] g =AIZEA ARGl o7t 247t HfEo] 28.3%F AA|Ste ALR Uehdtt
T 2AVEA WiEEE AW 3. Tol4slRt A EC R YEiuY O F oF 42%7}
e anjof ot Aow FAFST AT o|A] A EAZEA &H[7F AXF 466

H)7b 7h 3.4MWh, X|eluh Sof gt dofuix] 4u|7h ok sigunt

7=
el GFUR ofux] 2ulF] qoldE 2 Hol7t QAR BEFEe] e
& doudA o gt A7 2Lt 2 W ofES Hg TAZEA o]§o] EA U
B 5o Al o7t Qe A= YEHT
[E 4-6] 2008 OUX| XA B2 7t72| FEHGAEE AZE olUX| AH|Z (BE7|E)
&2 b s Ch= el OtmtE el =Y CIM[CHZE] | AJbSEd
HEL kg 435 14,7 17.6 7.4 86.5
EQ: L 146.6 355.5 9.6 107.2 49.8 282.6
ESSEX=-THN 17.0 1.6 38.9 1.6
Z2ah kg 541 90.5 35.9 33.1 26.5 82.2
EATIA(RALR): m? 80.6 37.3 114.8 85.4 917 24.9
SEA|ZEA (L) m? 466.6 276.8 5482 655.9 622.9 279.5
M3 Kwh 3424 4 3265.3 35412 35155 3378.9 3597.7
=oflqX|: Mcal 812.6 1933.9
24(ZEH): Mcal 10.3 0.2 24 1 0.6 0.8
AUAMHAR! kg 15.0 41.4 35.6
(% 4-7] 2008 OAX| XA HE 7170 FHRTE G972t 2MTtA IS
e Bz oz | ome | wazw | LT | i
tCO:2.eq % tCOz.eq tCO:z.eq tCOz.eq tCOz.eq tCOz.eq
HE 0.08 2.2% 0.21 0.00 0.03 0.01 0.16
S 0.36 9.8% 0.87 0.02 0.26 0.12 0.69
B R 0.05 1.4% 0.00 0.12 0.00 0.00 0.00
m2at 0.16 4.3% 0.26 0.10 0.10 0.08 0.24
EATIA(FALE) 0.18 4.9% 0.08 0.26 0.19 0.20 0.06
ZATIA (L) 1.04 | 28.4% 0.62 1,22 1.46 1.39 0.62
o= 1.52 41.6% 1.45 1.58 1.56 1.50 1.60
ol X 0.26 7.0% 0.00 0.61 0.00 0.00 0.00
2(=9) 0.00 0.1% 0.00 0.01 0.00 0.00 0.00
AUAAZ 0.01 0.4% 0.04 0.00 0.00 0.00 0.03
BHA| 3.66 | 100.0% 3.54 3.92 3.61 3.31 3.40
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olgigt Yol wE 2AVIA W& EAT AR AY-AHA a4 S 2
7] gl olux e B4 AnE ouA §Eo] ute oha EA43) 2 Bast ok
ol 918 2008 o7 FrAt] ZITRE ofiAE] AR R %2009 ARE
Hastel $Ed ofix] 28 W LA WEFS 23T A3k ST Pk,

A, FH HERoA AEES ey HHE Yoddol oJgt 2ATRA wiEsFe] vlE2
g BE A oie) oF 64%= %“—XJHU%, o= A7isulEe diH] 6.2%0] Pt o] Fo
A ol ofgt 2AVEA &S 54%2 7ME £ HIFS ARSI, o] 2006W% 7]E =7}
2A7EA iETF] 5.2%0) STt o] Lo Wi, x4, el gt ATIA wie2 £

BB Ao 10% AER ] o3t LA7kA vl HlslE 1/50] Baket Ao Uehgrh,

of o] 7HHAIE of&el At 2ATFA wiE(EY AL FE B T wiEY oF
31.5%2 FAME QT ol& FE RE LAVIA 7RO QM= 7

d 5%
= B ohded AE 59 weo] FATE AL & 4 Ut

[# 4-8] B OIUX| A8l 2 2L HEY (FEHRE)

(UERNENE] SATIAHE ZIt247t
=1 AHYEEE(20
H| & H| &
TOE | = tCO2.eq | = 06)CHH|
HEL 322,100.0 1.7% 1,285,163.6 2.2% 0.2%
£2 2,070,190.0 11.0% | 5,743,390.9 9.9% 1.0%
e e 265,870.0 1.4% 805,596.2 1.4% 0.1%
HESMSH m2m 1,042,920.0 55% | 2,500,270.5 4.3% 0.4%
EI=E=] Lt ZA7tA o 9 9
St A S| (Ler2) 7,791,570.0 41.3% | 16,473,523.0 28.3% 2.7%
264% =IUEDN 1,285,020.0 6.8% | 4,083,793.6 7.0% 0.7%
(BIIEH&E] AUMAR 68,600.0 0.4% 218,010.8 0.4% 0.0%
H|6.2%) LHEEA A 12,846,270.0 68% | 31,109,748.6 53.5% 5.2%
= Rk 566,550.6 3.0% | 2,930,2497 5.0% 0.5%
=y e 566,550.6 3.0% | 2,930,249.7 5.0% 0.5%
2 | 228 16,370.0 0.1% 52,023.9 0.1% 0.0%
NENTEEEN PIES):
H(l)“ AX| & 7td },HE:IE 3,542,998.8 18.8% | 18,324,702.6 31.5% 3.1%
EtAH & 2|
£26% - ZAI7EA
o0 E=SPN - 1,346,280.0 71% | 2,846,404.4 4.9% 0.5%
@tsumzn | TN | ang) | 1940280 : /846,404, - :
H|3.5%)
SHA| 18,885,020.0 | 100.0% | 58,193,378.8 | 100.0% 9.7%
* ek ol ZHO|HX| AH| HES SAQ(2009) XtI2E TS0 ZHZt 3%=2 Tt

86 et ZENLS st TAINA 7



20084 oyA| FEA AME 2AVIA wiEFoR SHEE A3 FEEE o]99
BT E AFENA WiEEe 2A7AE A% oF 6,0344F ojARRlgtAESoR 4
ot ol 20069 7| w7FEHIES oF 10.1%0] sfERtet
[ 4-9] 4el - BBE 752 B2 olu{XlAH Y SMTIA HiE

- ol L4 x| A H] 2HTAHE

TOE % tCO2.eq %

e 105624.4 0.7% 421436.3 0.7%
7|EFAMEE 97.1 0.0% 387.4 0.0%
2R 8133.0 0.1% 21598.3 0.0%

s% 7942397 5.4% 2203483.3 3.7%

48 136410.0 0.9% 390886.3 0.6%
SR 3393.4 0.0% 10243.0 0.0%

ER 3679.1 0.0% 11130.6 0.0%
==Y 1527811 1.0% 4629325 0.8%
Z2ot 775165.6 5.3% 1858362.8 3.1%

HEt 9506.2 0.1% 228597 0.0%
ZAI7EA 3350586.2 22.9% 7084056.2 1.7%

e 9166173.9 62.6% 47408260.6 78.6%
HoflLH X 136140.0 0.9% 432652.9 0.7%

7|E} 4280.8 0.0% 13604.4 0.0%
=35t 14646210.5 100% 60341894 24 100%

7S AH|CHH]| 8.5% 10.1%

AvA EERes U 33d5E 247 wiE 60.6%7F A5E2 Hed o
01 d

[UA] &vfof A WAYst, o= =7tFHlE Hiv] 6.1%° 3

g

of Fo Mg 2 HFEL AN AL PHE x| avlo] F LA HE
2, AT EREE RE SAZA wiZ0) of 23.29% AXATH Fo BEa ge 4
A TEAEEY Aol WG ouA Avlo] ofFt LATA wEo] 18%2 AT &
& e AAse Aew e,

Ha% « 2MIIA U0 HBZE SAMA 24 87



[}
‘?
S
OH
OH
N
Iy
]
1r

=2| ExE OUX|AH[2t 2A4TtA HIE £

e SIELIPNY] 2urtAlE A
TOE % tCO2.eq % %
HEEHSEE g 4,291,564 29.3% 13,992,225 23.2% 2.3%
ZHTIAHIEH|S R Ix=3 2,424,916 16.6% 10,860,381 18.0% 1.8%
60.6% =28 913,371 6.2% 2,766,800 4.6% 0.5%
(Z7t5HHEHH6.1

%) AH|2 1,743,256 11.9% 8,956,902 14.8% 1.5%

HEE W 25822 | 28/7IH 3,910,539 26.7% 20,149,214 33.4% 3.4%
7|E} =z|8 1,355,531 9.3% 3,599,857 6.0% 0.6%

Of| X[ AH| 2 &2 WS 7,034 0.0% 16,514 0.0% 0.0%
2%l 14,646,211 100.0% 60,341,894 100.0% 10.1%

4) X712 0|8 EZ29| olX| AH|F 24TIA HIE EM

A7hg 4ol ofux] sujgk LAZLs WEHE FHT w7 oF 411

B ojatetetaE ] 2AVIATE BASE e R YEgen, ol w7iEHEe] o 6.9%

ol afeer.

(2 4-11] VI £4882 0o4X| AH|ZH2008, X|AIAXIE)

o Al U2 2% LPG
= 100TOE 100TOE 100TOE 100TOE
S8t 93,519.0 81,040.4 12,478.6
1500cc OJgt 31,423.8 27,1402 4,283.6
1500~1999cc 41,326.6 35,4439 5,892.7
2000cc O|At 20,768.6 18,466.3 2,302.3
A2 [I12M5 44.850.7 37,132.3 7,718.4
&8t 1521 0]5t 19,561.3 12,810.3
SHA| 157,931.0 81,040.4 49,9426 20,197.0
HIS 100% 51% 32% 13%
ZIFEAH|CHH| 9.2% 4.7% 2.9% 1.2%
[E 4-12] AP +8EE 2471A HiEZF (2008 OLX| XA 7|F)
g A 3L A LPG
tCO2.eq tCO2.eq tCO2.eq tCO2.eq
st 24.784.021.6 21,521,700 - 3,262,322
1500cc O|gt 8,327,432.0 7,207,556 - 1,119,876
1500~1999cc 10,953,297.5 9,412,749 - 1,540,548
2000cc O 5,505,947.8 4,904,050 - 601,898
22 =Xy 12,658,229.6 - 10,640,383 2,017,847
3txt 15Q1 0|5} 3,670,833.6 - 3,670,834 -
SHA| 41,113,084.8 21,521,700 14,311,216 5,280,169
HlS 100.0% 52.3% 34.8% 12.8%
IS ECHH| 6.9% 3.6% 2.4% 0.9%
Tietd J2UEE st TAIMA 1™



[E 4-13] 2007 7|2 x&5Y Z= 22(2008 Of|LX| EXAP

e EEZE HEE TtALE

(%) (%) (%)

&8t 50.2 16.0 33.8
1500cc O]t 50.8 15.5 33.7
1500~1999cc 50.9 15.4 33.7
2000cc O]t 46.5 19.0 34,5
A2 12X 51.0 21.0 28.0

[H 4-14] X71E 0|8 8=E 247tA HiE(2008 OIHX| SZAL 71F)

S A =EZ= THALE HEE

= (tCOz2.eq) (tCO2.eq) (tCO2.eq) (tCO2.eq)
sE8Lut 24,784,022 12,441,579 8,376,999 3,965,443
1500cc O|gt 8,327,432 4,230,335 2,806,345 1,290,752
1500~1999cc 10,953,298 5,575,228 3,691,261 1,686,808
2000cc O|At 5,505,948 2,560,266 1,899,552 1,046,130
A2 Cj=2Xy 12,658,230 6,455,697 3,544,304 2,658,228
aHA| 41,113,085 18,897,276 11,921,304 6,623,672
HlS 100.0% 46.0% 29.0% 16.1%
= 7SS CHH| 6.9% 3.2% 2.0% 1.1%
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3. RATIE ARE

o] Ao|M= 2ATIA fHEolgks A BRE AARES df, ol A4 8459 &
2xet SAEHE EE&5H7] HeliA, A Aol AbglollA UEehd X3 ZAEA a4
oF AEEY TA| 371 2AVA wjE EAE 47 JES Bty 77t 24 AnE
T A1 2 7R 9] Q= Z2AE olEold 4 Sl

A ASH AR 2ATIA HWjE EAE ofUA] ARE fkof wel B4 B2
G 2e A7E 98 4 At

A, ASFEL BA B2 2A7MA wiEF FolA HARE oy A &n], dFE
A ol§ § AHo| ke KBS Aolsn AR LA BEol darel B 4 ol
RES WY, o4 WlA olf, FHTILE A olge] i LakA )
2 BRojghn @ 4 Ak of FolH AREL £A REAAL by suje] ofa
LA Bo] Y wE MFL AAete, HE U AGERT wAW 34%0] Dok
Aom Uehdth 1 0eoR & MES ANshs RES Ykl of9le] Arlou
an] BRoln, AZET wAH M. SAVA Mo F 3192 AAUT Ea,
ZE T 9 TS ATHE o8 o3k ATIA HjEE WS EAlEOoF AA wiEFe] 23%
=2 Yepyth
[ 4-15] 715 - SAIRE OfLAX| AH| 2R SAJIA HE SN B8

25 sawe | wEs Siore i aseaE

{CO2.eq 1C02.eq 1COz.eq {CO2.eq ]

ks e Al 33.67%

4y = R 10.30%

- O

7| e e N/A e 30.91%
538 At 188(27152 ‘88(2715? 14.11%
A XI7HE T oo e 8.90%

o | amm| o] e mmenl
X E2H MOS(W)s ZII2ATIAHE(20061 7IZ)0IM XXt HISE B el

et ZAIEA 7|HAT?
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A 245 AT QT A9 Aol TRt ol A S HA YR EojEY
ol Aoz sHstlnt
(& 5-1] 7o 220 AZI(QH EXI0IE 7R
S HE(m') T4
= S 680,023 100.00%
CHEREHE X 138,454 20.4%
HEZEHRX| 144,414 21.2%
FEO0HIEEX| 59,323 8.7%
2 EA| A 32,355 4.8%
DI A} 10,513 1.5%
St 32,039 4.7%
ZmAA 8,592 1.3%
A EXAlE 8,592 1.3%
=== 141,959 20.9%

gEFE 9 SAUE R YR FUEAS Asgon] 1 PHe HEF
u(18.5%), AUFE(21.2%), EFOPHEE. 1B ALY, BH FFL ARA2ZE F
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(2006)7F AJA3F 20km/hE L3}

[E 5-21] XI5 H=AH| (EX: CORNAR, 1999)

xS T H2|" AR AH|A
LR 0.01090 x v2 —1.5100 x V +93.672
S8t
LPG 45
EHA| 45
SR 0.01870 x v2 —2,6974 x V +156.77
A% a8 0.00790 x v2 —1.3123 x V +83.660
SER LPG 45
e 1425.2 x v"(—0.7593)
e 1919.0 x v(—0.5596)
HA 1919.0 x v/(—0.5596)
AHEH 0.00790 x v2 —1.3123 x V +83.660
=YEH 1068.4 x v(—0.4905)
HYEH 1595.1 x v"(—0.4744)
7% A pEFEEY AF 1T oliteketa wiETS ofdff &} o] uEhdt)

A

T
A 1T olitekeka wiEFol MY 2 AFS AR B 19Y 64.917tC029 o4k
sieta7t wiE gk, #Al= 1S 33.080tC0s, Sha2hs 1t 8.959tC029| of1tafeha

[E 5-22] A7|=E K|S £4B850| X{2F 101 O|ASIEIA HHESE (EX: AI|IEANL, 2007)

AFSIEFA SCto
Ve H%:;[%L(gc}c;z/m) Al (tCAO:;—Elﬂ)
225t 10,270,423 2,404,909 4.271
EHA| 1,495,075 45,196 33.080
S8Rt 1,249,519 264,881 4.717
HA 1,362,160 20,983 64.917
=X} 5,77,049 622,505 8.959
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Shul-g= A=,

=3 M2 ZEHIE(m'H)
N QF 90,9008 /m’
ME =35t oF 21,200 /m’
| oF 21,2009/ m

O EME oF 21,200¢d/m
St= 2t oF 10,600¢/m

oF 1.59] o] £QE, o] 1 LAsLA

= 2k OF 57100, 0% Uehdth E, olAlslers Tkg 3E H|EOoR SHaE
oF 25,0009)/kg 429 A0R HAHIL

: O| AtStErA EtA kgl
Sy 4= (ha) m =AML AMH|IE e = MH|R
(tC02) (&/kg)
2 A=) 0.69 21,2008/m’ 15 57 25,0008 /kg
SHA| 0.69 - 1.5 57 -
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28 5 Qe B4 AYH AA40e Husts A7)E viEd Rolth Ea 4G
2 AZLA PE BEFS ANT 4 o], ANTHAR sholF Ak BAEA 24
9 ol YMEEE AT Ao Yt

5
]7_8% A|-&3Fal, PPS13 iLF(Transportation)oA&= EX|o]E1}
he] B Arel el ol et A4, HEERBE DAL A 1
Eofl s Agskal St PPS22 Y753 o v Al (Renewable Energy)oll A= A7}
& AUAS Best %

kg;ﬂ,} x% xu x]

Ao A sford Ao A9H 2, AgEbEt 9 A

_19:
lzl
'y
>
o,
In
ftlo
;
i
L.FL'
k=
pass
o

2) QHE|

|
I
R

Iis
0]

@ QUME[E Y
AlA Zr=& 715 H3to] gt g8 712 sto] ouA] aaS wolil Hauls
Z0)7] #fsto] o7 7HA] A=E st lon, 55| FHAS o=
H AE=E A5402 gt gl JAEE A87e Hegubyo] wel 27 HA A
Ui HUA(EE EARD A B
AHARNHE ABE A HAs] 9wz
wog Ay grel B HZF(Planning and Design Grants), 2|2 2|44 %
H(Low—Interest Financing), A2]9] AAA A YU(Low—Interest Financing), W&4] %
= (Matching Grants), AAa49(Awards), o7& A7 £= 5|7[] E-E(Reduced
Permit Fees or "Feebates') =90] it} EAE(Boston)? Ao 7|22 ZAsHY] &
Aot ZRAE| djsto] HEgg Agste] AHE AR, MIZHALZ, A&, A7t
L SollA AAIRE ARsAZRIHS dFAor FUHEANY wEA A

oy

(Matching

52) 2EOI2000), THELL SMXIEE TAAE 2L SEAR(RAANRR)), BEHTE



Grants)9] AL

o GHATE

T2 7Y

Ta5A W] Z7(Conditioning of the sale of publicly—owned land), Tu] =
282 7]« HEZ(Free

U529 LEED 557

u}A| g (Marketing for Sale),
Technical Assistance) £0| it} dE &
oi%n, AderpEs

Y=t §HEL

=

EAAE Al

St AZhOA
A9l A5H
omL EAMA Ao A

(e}
H& 57} A Y(Density Bonuses), A1<&3]7HExpedited and Fast Track Permitting)

AnEgon Gara HEXT} G A

A¥E oA
5174

A} A F A A & (Logo Certification),
ZZAET}

BEPE

[# 6-1] 2t 2 QUIEIENE 27

o
od

MEXE7 |
(Financial Incentives)

A=ln Cixtel g EXx g3
(Planning and Design Grants)

o] oA &%

el Wgoz FE) 919 $4F

ZRIOHS NPT GA ofF &
Ao gkt £33, 1|59 AJ7FiL(Chicago)®t AFEl HIElEH(Santa Barbara) 52
BRoA OY ZRAE tigt wuf £ nhAES
= A AFA A E(Logo Certification)= W2 T A|ofA autA

A& gt Ha

Malel MEX XA
(Low—Interest Financing)

UEN o

(Matching Grants)

SRS a=Ealt ]
(Awards)

517t HIE Y L£= 5i7tH| &=

(Reduced Permit Fees or "feebates")

X 7)™
(Structural Incentives)

Mg 2 dhg 37t X[H
(Density Bonuses)

Al&5{7¢
(Expedited and Fast Track Permitting)

2227 wofel =2

(conditioning of the sale of publicly—owned land)

ool =X oA
(Marketing for Sale)

XA FEAH =
(Logo Certification)

22 71 EX
(Free Technical Assistance)

53) University of Massachusetts Lowell,
Community at UMass Lowells,

“The Benefits of Builiding Green”,
http://www, uml .edu/centers/CFWC,

ATt =AIEA 71

Center for Family, Work and



Ge] A9 HEF ARS T3 AMEE AGS Bo) Ak SR 24 A

%3 AFEW=9 SCHRI(Scottish Community and Householder
Renewables Initiative)= AFEWE AX7} AFL A ¥slal EST(Energy Saving
Trust)2} HIE(Highlands and Islands Enterprise)@}= 7|3o] 3% %95t T2 10|
th. SCHRI= 7ol AAAAAA AlAd A dAH]e] 30%, 2t £4,000e AHs}
W, Aol tg 714d BFS AY £10,00074 AT 3T AaAE L2

@ (Low Carbon Building Program)2 ofyX| Aoty JA3AHeAZHO] SteHE
£ 33 A AE AXstar FHO ASFoA EHEaE AGots TRt
B, FEEY, 40", HYEe, AG9HZ 5 A7 ot A9

30~50%, | £2,50071%] x| Yatct.

Aehe A%Ee §Eo wel BE QAEn ZzaRe BEel Awska sl
AAAES A4S 2 5= CBIP(Commercial Building Incentive Program)

to
[
ins
™
i

S Ao 2 3l IBIP(Industrial Building Incentive Program) A|l ZZI13o] Qlt},
CBIP9| 7% MINECBE 7|&l® 25% o4 olyAl aso] e AddEd
$60,000& Ag3tw, IBIP= 15% o4 v &g&o] 4 Akix=el 2di $80,000
o] Hxag A Y

T AR FRR W APHRAN AY JMPHAZE utiste] ABe)
N Aujea oldsek HEFS FEAZ] R HEF AU Webe FAsa 9)

t} AofE9] ¢ LEED(Leadership in Energy and Environmental Design) QIZA|=
v 2999 F7HE Y] 4 2R mek SHEd, S5, A, HEZY] 459
o &t} 5000ft2 o]Are] Al e drdy ZERAE Fgo o
Certificated S5 Z 4 $15,000, AH 54

AR A Attt et LEED 7|&e] o 585 swol weh AW 5+
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© B ARG 1m 25t o, Foh 409 kA AUt AAIA £ FEe 15
159 1 HAST rh FAL ofux] gAY BH Ft BRTL AUt
7t el AR A S U oA AAE HelshAe) sufe] sk 7t
Ao g

[ 6-2] =22 EXZ X|& A

s T z2 ug I el
ZREHO Al AXHMOIAX] AARL A1 . -
o= - H| Q] %, Z|C
" SCHRI Xt 20l = xlg, ofcistola | SENNS] 30%. A 4.000H
3l Z2HE X9 AHIA HZ T
—Ef YL O £ 2,500
s 2] EIAZ{Z — P E{H|: X
8% | RERAMEAUE | qmojuxie Mxiste meyo) | TS HEE: ATHE2.500
ZZ231B(Low Azzo| mxze xlzste = | &7 A £1,000
Carbon Building | 534 FeE AEOhE T _pyrd 24 Fof £400
Program) = —X|g™mz: Ef £1,200
-371€ "X X £900
MINECBE 7|&22 25%0|4 ol
= CBIP x| 20| SMNE MAHAE ARXL | -Z|f $60,000 X|F
oA Exg X
FHLCH = = oA
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SUMMARY

A Study on the Urban Design Methods for the Environment-Friendly
Neighborhood Development

Yu, Kwang-Heum
Cho, Sang-Kyu
Oh, Sung-Hoon

Sung, Eun-Young

Chapter 1. Purpose and Background

The built environment in a city has been renewed by various constructions
from a single building to the development of a new city. In this aspect, the urban
planning projects which animately occur in Korea would be a great opportunity to
improve the urban structure and urban space and make it more environment-friendly.
For instance, the amount of area of the urban development of 687 districts in 2007 is
342,113,451, and the amount of the area of the urban planning of 3,118 districts is
96,475,914 m?, which almost is the two-thirds of Seoul’s area.

For a long time, there have been a bunch of theoretical discussions and
systemic efforts to achieve the environment-friendliness in urban design and
architecture, but it hasn’t begun to establish a quantitative target or a specific action
plan yet in terms of the reduction of greenhouse gas emission. For solving this
problem, it is required to quantitate the previous theories and planning methods of the
environment-friendliness being appropriate with the new goal, which is the reduction
of greenhouse gas emission. Moreover, it is necessary not only to figure out the cost
for formulating the method of urban planning which reduces the emission of
greenhouse gas, but also to have the support system of policy so that it makes the
reduction of greenhouse gas occur voluntarily on the market.

The goal of this study is to reinforce the environment-friendliness on the
built environment in a city, and more specifically, to support the constitution of the
government policy in terms of the reduction of the greenhouse gas which occurs in a
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city. For this goal, we did look at current city planning methods and searched for
foreign as well as national precedents based on the environment-friendly neighborhood
development’s concept and conditions. We were able to find out the
environment-friendly city planning indicators from this research, and we intended to
suggest the action of supporting policy verifying the cost of applying these indicators
and the effect of reduction.

Chapter 2. Theoretical and Policy Background of the Environment-Friendly
Neighborhood Development

There have been various discourses about the environment-friendliness, which
include; ‘Environmentally Sound and Sustainable Development’(ESSD) in Rio de
Janeiro Declaration on Environment and Development, ‘environment-friendly
architecture’ realizing the sustainable development, ‘eco-architecture and city’
complicatedly considering factors such as human, architecture, social community etc.,
‘U-ECO city’ making both high technology and sustainable city, ‘Green Growth’
meaning the environment as the engine of growth for the future as well as the
reduction of greenhouse gas. In conclusion, the discussion about the ‘Low Carbon
City Development’ exists on the extension of the previous environmental sustainability
and is important as a practical tool based on measured and a perception of climate
change crisis.

The definition/concept of ‘neighborhood’, which is used in the study, has a
little difference in the traditional concept of ‘neighborhood’ by Howard or Perry.
While previous studies tend to focus on either technical developments or design
methods on environment-friendly design or plans which are able to realize about
specific community planning, this study required ‘neighborhood development’ to
achieve the environment-friendliness in heterogeneous spaces accepting either a single
building or a community considering the situation, which approaches the total amount
in urban planning. Furthermore, the concept of ‘neighborhood’ doesn’t mean the
development in the specific scale, but it represents the development including
buildings and the surrounding environment.

The Commission on Framework Convention on Climate Change(FCCC) sets
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up total plans for responding to the Korean master plan for climate change in
September 2008 and had the vision of “participating in global efforts about the
response for climate change and making low-carbon society through green growth.”
Also, the Korean government composed the green growth commission and confirmed
the law of green growth for integrating separate and individual laws about green
growth, and they plan to support ‘low carbon and green growth’ as the Korean
government’s main issue in a systemic way by establishing an energy plan and 5
years of green growth. Also, the Ministry of Land, Transportation and Maritime
formulated “The Guideline of Devising City Plan for Low Carbon and Green City” in
June 2009, and are working on 8 policies and 25 projects such as ‘green home 2
million’ etc..

In foreign cases, understanding that green growth is necessary for the
reduction of carbon and the economic activation, and for this, the provision of new
infra facilities is crucial, Great Britain legislated the law of planning in November
2008, which is about ‘National Policy Statement” and ‘Infrastructure Planning
Commission’. The strategy of Germany’s green growth focuses on the development
and the distribution of renewable energy, and EEG was legislated for producing and
selling electricity by wind, solar light and biomass gas. And, local governments try to
activate the independence of energy. And, Japan founded ‘the Global Warming
Countermeasure Headquarters’ in the Cabinet based on the amendment of “The Law
of Promoting Global Warming Countermeasure” in Feb 2005, and the policy
responding to global warming in the Minister of Land and Transportation is carried
out by the composition of city and region aiming at the urban structure of low
carbon. Also, local governments have guidelines for low carbon society by legislating
regulations and carry out ‘making a low carbon city’ through selecting low carbon
action areas as well as adapting the certification system for green building.
Eco-tax/environmental taxes and adaption of clean energy are enforced in the United
States. Like this, each nation based on their conditions operates a variety of policies
and systems in order to reduce the emission of greenhouse gases in the world. With
this situation, the Korean government set up and planned laws and regulations related
to green growth, thus, the field of architecture and urban design should prepare for
practical actions/plans about the reduction of greenhouse gas, which is a new national
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paradigm.

Chapter 3. Domestic and Foreign Case Studies

We investigated four foreign cases, which are Masdar City in UAE, BedZED
in Britain, Riem in Germany, Hammarby Sjostad in Sweden and four domestic cases,
which are Tongtan 2nd new city, Gumdan new city, Tangjeong new city and
complexcity focused on administration. We also estimated architecture cases such as,
Sekisui House in Japan, Zero-Carbon House, 3 Liter House, and Green Home Zero
House in Korea.

After summarizing the foreign cases, we came to the following conclusions;
(D decreasing the use of fuel by mixed use planning and the proximity between
office and house, (2 animating public transportation and a car-pooling program and
diminishing the possession of vehicles, (3 there are a university and research
institutes in the case of Masdar City in UAE, and manufacture industry and green
industry by exhibitions, @) effective energy reduction by adapting various passive
solar system, and & the adaption of various renewable energy resources considering
local characteristics.

Summarizing the domestic cases, new cities that have been planned recently
have the following: (1) the urban structure for reducing carbon emission by mixed use
planning and transportation system oriented to public transportation, (2 but they need
to have a car-pool and car-sharing program to reduce the usage of vehicles, 3 there
is a research about high technology industries by research and development ventures
in districts in new cities, @ buildings reduce the use of energy by installing high
performance insulation and keeping the buildings airtight, and (& currently
accommodating solar heat and light, also considering biomass and combined heat and
power plants.

Chapter 4. The Evaluation of Environmental-Friendly Urban Design
Indicators Considering the Reduction of Greenhouse Gas

Synthesizing not only foreign and domestic cases but also researches on
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written  materials, we are able to select wurban design indicators on
environment-friendly land use, green transportation, energy saving buildings, and the
circulation system of water. The environment-friendly land use is the element that
composes the neighborhood development in environment-friendly way and it could be
categorized into several strategies, such as the consideration of micro-climate, the
development of nature-adapted and mixed use development. Green transportation
would be realized by the strategy for restraining the usage of vehicles in a city: the
activation of pedestrians and bicycles, planning the invigoration of public
transportation, and the plan of parking in environmental-friendly areas. Next, an
energy-saving building that has a goal to regulate the energy use about cooling and
heating system, for this purpose, has high performance thermal insulation and airtight,
green walls, green roofs, and the management system of a building. Renewable
energy is composed with solar heat and light, the earth heat, wind plant etc. instead
of electricity and heat energy. Lastly, the circulation system of water is focused on
the reduction of water usage in a city both by the usage of stormwater and rainwater
and by permeable cover.

To transfer these urban design indicators to the method of low-carbon city
design for decline in greenhouse gas, it is necessary to comprehend the relationship
between energy consumption in a building and a city, and the characteristic of
greenhouse gas emission. For this, the study analyzed the characteristics of greenhouse
gas emission on a building and vehicle usage by implementing resources, such as the
total amount of energy in the Minstry of Knowledge Economy in 2008 and IPCC
carbon conversion coefficient. According to the result of the analysis, the greenhouse
gas emission by heat energy is charged as 34% in building and city, which is the
highest proportion. Next, electricity takes a charge in 31%, and the usage of personal
vehicle is 22%.

From the result of the analysis, it is concluded that elements related to
energy saving building and renewable energy should have a priority in applying urban
design elements for the reduction of greenhouse gas, however, we should recognize
that there are limited conditions in accordance with individual technology of
renewable energy. For instance, a solar heating system is difficult to apply in Korean
urban environment concentrating on high dense apartments, and wind, plant and earth
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heat pump systems have very specific conditions about a location. Since these
elements have high investment costs, incentive systems are crucial to mitigate the
economic burden.

Next, environment-friendly land use and green transportation are important,
however, urban design indicators related to high dense development are not
appropriate in Korea because Korean cities have evolved through super dense
urbanization. Mixed development on the node of public transportation is strategically
needed in a relation to high density. Last, the connection between non-physical energy
saving policies and physical urban design elements is indispensable.

Electronic energy consumption, which is mainly charged in the emission of
greenhouse gas in buildings, is caused by the use of electronic products rather than
heating and cooling system. A carpool and car sharing program could be effective
with low cost in the emission of greenhouse gas in a city.

Chapter 5. Cost and Effectiveness of Environment-Friendly Development

It is significant to prepare for evidence about cost-effectiveness for
conducting the environment-friendly neighborhood development, and, for this, we
assumed a 500,000 m* neighborhood development and analyzed the cost-effectiveness
about environment-friendly urban design indicators.

The assumed site for the neighborhood development is the virtual mixed-use
development, which is about 2,140 residents and 856 households. The location for
this simulation is a complex area that has nature factors like water and space within
regular urban environment, and it not only includes housings, but also public facilities
and commercial functions. The goal of saving for energy consumption in an
imaginary planing is 100% in single-attached housings, road and parks, plus that is
10% in townhouses, apartment housings, neighborhood community facilities, religion
facilities, and about 20% of public facilities.

With this goal, it is predicted that the increase of 13% in construction cost
when environment-friendly urban design elements are implemented, and the
anticipation of greenhouse gas reduction is 45%(annual 15,821 COt). The economic
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effect from energy saving and the right of greenhouse gas emission rights is 3.9
billion Won in one year.

We expect that the result from this analysis is able to be quantitative
standards when policies about low carbon neighborhood development are being made.

Chapter 6. The Plan of Supporting Policies for Realizing Environment-Friendly
Neighborhood Development

We selected several implications contigent on both the search of current
foreign and domestic policies, systems and precedents of policies for encouraging
environment-friendly neighborhood development. The basic keys for the success of the
environment-friendly neighborhood development are strategic goals, various and
suitable incentives, and government support polices.

Many countries operate a variety of systems for increasing the energy
efficiency and reducing the carbon emission from the motivation of reacting to
climate change. The incentive application method would be categorized into structural
method and financial method based on the way of operation. There are structural
methods : (1) Density Bonuses, (2 Expedited and Fast Track Permitting, @
Conditioning of the sale of publicly-owned land, @ Marketing for Sale, & Logo
Certification, ® Free Technical Assistance. Financial methods include (1) Planning and
Design Grants, (2 Low-Interest Financing, 3 Low-Interest Financing, @ Matching
Grants, & Awards, ® Reduced Permit Fees or "feebates".

There are also general methods for stimulating the reduction of greenhouse
gas emission: (1) The Emissions Trading Scheme (countries or companies can sell and
buy the allowance of carbon emissions), (@ Clean Development Mechanism, CDM
(industrialized countries with a greenhouse gas reduction commitment to invest in
ventures that reduce emissions in developing countries as an alternative to more
expensive emission reductions in their own countries) (3 Carbon market and Carbon
fund (carbon emission trading based on the emission trading scheme and CDM), @)
Eco-mileage (providing carbon mileage or products for low carbon with persons or
organizations which successfully decline the emission of greenhouse gas).

Korea has several certifications involved in realizing these incentive policies:
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Green Building Certification Criteria(GBCC), Building Energy Performance Standard,
Building Retrofit Project. The United States has LEED-ND, LEED-NC, Cascadia
Scoredcar, and Great Britain has BREEAM-communities, SEEDA Cheklist. Also,
Japan has CASBEE-UD, and Australia has VicUrban Masterplanned Community
Assessment Tool.

Chapter 7. Conclusion

The Korean Government erects the national goal to decrease the emission of
greenhouse gas as 30%, and will drive forward the comprehensive policy such as the
green of the building, city, transportation, energy efficiency, green jobs and green
man power. While the reduction of greenhouse gas evokes several concerns such as
the depression of business and the drastic change, it is time actively to solve the
problem by practical plans regarding the tendency of the global reduction of
greenhouse gas and the concreted will of the Korean government. It is the beginning
that urban design explains and considers the reduction of greenhouse gas, and more
researches and practical applications are required. With this point, this study would
find out the meaningful conclusion on the same line with previous studies.

First, this study made an effort both to discuss a variety of concepts and to
figure out characteristics such as sustainable development, eco-architecture, low-carbon
development, focusing on new goal, the reduction of greenhouse gas emission.

Second, this study analyzed urban design methods for the reduction of
greenhouse gas emission and examined the potential factors, which have quantitative
characteristics and will be the clue for following researches.

Third, this study simulated neighborhood development by applying the urban
design indicators which we mentioned as having a potential to reduce the emission of
greenhouse gas. This simulation also evaluated the total cost of development, the
initial cost by adaption of environment-friendly indicators, the period of withdrawal
cost, energy efficiency, and the amount of carbon reduction etc.

However, this study has its limitations due to the fact that specific discourse
about the reduction of greenhouse gas has just started in Korean urban design field.
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There are limited elements because of the lack of quantitative characteristics
suggesting the urban design method of greenhouse gas reduction. During collecting
sources, we recognized there were conflicting forms in partial statics, some
frameworks by IPCC were impossible to use, and the function of elements and the
standard of certification are not clear.

It is necessary to investigate many problems and to have a feedback process
when practically adapting with test-error and modification in order to execute the
urban design indicators for the reduction of greenhouse gas in neighborhood
development. In this point, this study is the fundamental research in relation to the
urban design elements which makes the reduction of greenhouse gas possible in
neighborhood development. It is demaned that we would study the planning guidelines
on greenhouse gas reduction, specific planning factors and planning standards as
practical tools for urban development, the development of evaluation and certification
about greenhouse gas reduction etc.

Keywords: Environment-friendliness, Neighborhood development, The reduction of greenhouse
gas emission, Urban design indicators, Low-carbon, Cost-effectiveness
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[ BE 1-9] X2F S8Y HHF HIZAH| HIE (Rl %)
=T 7t&el CI& LPG
A 12.16 12.16 9.18
U S E Fd(ELY) 9.14 9.14 7.07
oh 6.32 6.32 5.24
/2 __28 = 15.5 =
P 8%4(6;_4\_%) - 11.3 -
S s - 9.8 —
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* XI=: IPCC 1996 7lo|=2tel
[E B2 1-11] TOE EHE
sdrear A SHAL
S cHol T ~ o
Kcal MJ &t A A=
SR L 7,400 31.0 0.74
P2 L 8,450 35.4 0.845
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