T

University of Guilan

Urban Planning Knowledge ‘U'B.K

ISSN: 2645-5412

Developing a "Low-Carbon Neighborhood Model" in
Order to Implement It in the Urban Planning & Design

Maryam Roosta !*, Masoud Jadvadpoor 2 and Maryam Ebadi 3

1. Assistant Professor, Department of Urbanism, Faculty of Art and Architecture, University of Shiraz, Shiraz, Iran
2. Master student in Urban Planning, Department of Urbanism, Faculty of Art and Architecture, University of Shiraz, Shiraz,

Iran

3. Master student in Urban Design, Department of Urbanism, Faculty of Art and Architecture, University of Shiraz, Shiraz, Iran

* Corresponding Author, m-roosta@shirazu.ac.ir

ARTICLEINFO

ABSTRACT

UPK, 2020

VOL.4, Issue.1, PP, 33-48
Received: 20 Jan 2020
Accepted: 08 Apr 2020
Dep. of Urban Planning
University of Guilan

KEYWORDS: Low carbon
neighborhood, urban
design, urban planning

Background: The "low-carbon" approach emerged as a goal for the economy, society and the
city at the beginning of the last century. This approach has been pursued in recent years at the
micro and the urban “neighborhood” scales. But it seems that in the scientific literature of the
urbanism in our country, especially at the neighborhood scale, it has not been sufficiently
addressed.

Objectives: This study seeks to develop the theoretical model of "the low-carbon
neighborhood” with the help of the local experts and with an indigenous approach to prioritize
its indicators in order to apply them in the urban planning and design strategies and to study
their effect.

Methodology: To this end, while utilizing the library studies, more than 30 scientific sources on
the low-carbon development, and the components and indicators of the "low-carbon
neighborhood" have been identified and categorized. Then, using a matrix-based questionnaire,
9 of the researchers who studied in this area examined the influence of the components and
indicators on the realization of the low-carbon neighborhood. The survey data were analyzed
using the combined "Danp" method and the low-carbon neighborhood model was formulated
and analyzed in the form of the 6 components and 19 indicators. The main components in this
model were "form", "access"”, "user and activity”, "natural environment", "facilities and
infrastructure”, and "local community".

Results: Findings showed that in the realization of low-carbon neighborhood the most
important component was "local community" and the most important indicators were "culture-
raising and public awareness" and "public participation”. In the category of "component”
indicators, "contextual fabric" and "compactness” were identified as the most effective
indicators in the realization of low-carbon neighborhood. In this analytical model, "local
community” and "form" were identified as the affective factors (cause) and the other four
components as the being affected components (effect).

Conclusion: Considering the priorities in achieving a neighborhood with the minimal renewable
energy consumption and the minimal pollution emission -as followed in this paper- is a goal that
the academic community should seriously demand from the authorities involved in decision-
making.

Highlights:

Classification of the components and indicators of a "low-carbon neighborhood" and
determining the degree of effectiveness and prioritization of indicators

Developing a conceptual model for a "low-carbon neighborhood" in order to assess the situation
of areas and neighborhoods in the country's cities with a low-carbon approach.

Cite this article:

Roosta, M., Javadpoor, M., Ebadi, M. (2020). "Low carbon neighborhood framework" in order to practice in urban planning &
design. Urban Planning Knowledge, 4(1), 33-48. doi: 10.22124 /upk.2020.15513.1383


mailto:m-roosta@shirazu.ac.ir

YRK

ISSN: 2645-5412

L

M)U)sﬁ&oq«&;ﬂf dowor Jowo RTRY

S8 (190 953 %0y 40

s Y \
e w0 9 55 3 gz S g gy o 0
Ol lad gd Gl s e@.ﬁb LgJL«M}JJJba.&iJ'J (gl gl 534'? bl N
dlx‘ UIJ.:..Z ‘Jlﬂa@m;':d)w;r&o.xg.:.;':‘djl.w)@lo)jfédjp 6)3‘)4.,4\;#9.&.2)‘@\..})[{6)2&1: Y

Ol e Gt ol (o lenn 5 2 odSLals ccsad (b Al it S g pmtils ¥

M-roosta@shirazu.ac.ir :J st ol s

oS> o OlNb!

3548 nl 35 o 531 38 Sl )3 4 g dnsls oLl gl Ban s 4 €SS 3,50, e ()l AR cgjluapted i

ole Slosl 3 tnye 5 4 bl sl 0135 (6 syt slakabned 5 35 (glalio 3 3] clo Lo “A‘W‘:"/‘a‘”/;‘ ”L“*E ¥ o

. B N ; i ] WA /Y sl s go )b

ol 0diis aidld yy ol 4 (B 08 & Sei alme wlide jD oguad ) lo youiS jD (gjlu kb WA+ s s

5,500y b g (31 lanste (Ka8 4 Ky S S alwd ()l Jao (o9t yewd & Cannl (] (o 50 Limgl ol 1B S ol83l5 ¢ g3l 05,8
Laaoj d)lf)‘}l 9 03903 dJ&gLLg_?ng S e u_'>l)]o 9 d)'.‘{)mb)g dhhb)f.ml) 30 Cen)lS )9]&:.o Ll O] dhaua&l.fs Y

5 Bailge (508 dmwg ojp> 3 el gie Yo 5l e (gllulS Sl I (6,0 el Il 109,
A5l o plo ogad 4 (Slolitinyy oS a0 o 5 L ool 095,5 caisind g ool €y SpS dlowed (sl jails
Ao 3850 5 b yasls o badlge (38,50 wlamil ingh b adllas Legbge ojen oyl o & SIS ingh 5l o5
5 85 plonl €39 (S5 by KaS & slas f o sloodls s sl 48,5 5 oy 390 25
23)5 JeloS g ngis GaSLE VA g allpe £ B ) () dle Je

slaasls 5 € e glonh (pShS de Gisw  laasls [ade pnte b 4Bl 4 ag L ABl
S e 15 €pd ailpe sla yails disd sl € edpe S i § €pdpe BT l58l o (olucSin @
Sl Jae cpl 50 ad ad b pSeS ale Bio 0 badld )5 31 Hleis 4 «edl ([ Soidr g «cdl
a5l (Joleo) pio il sloaddie loie 4 ddlio o plo g (cde) iS5l claddlie oloic 4 €p )30 5 € Jows gloisb
WA

oS3l sl i 5 s lngsiyl By JBls b elno 3850 53 Incogyl 85 5 5 108 S st
D95 oA (65 paenc g (S jloppaenal 0j5> 50 (gladllae 4 (2K axols I gan job 4 Cunwl &S Cunl Bun

2SS dlowo 130 3lg dlS
S 2k s ped g5

sy OIS

Ao a3l ods Cuglel 9 (6 1551 lise s 9 €SS A K slo e ls g lbddlgo (g dtwd

0,0y b youiS (slojeas o ldbre 5 algy Cundg (b))l (sliwl) 2 €epSeS Al S (gly cosrie (Jho gl
oSS

«lopted D S (P 5 Sualin 3 )l joliio ar €SS alad Jao (55 (W) g0 93k 5 Sgmme 523l o yo gy 1l (a4 gl
doi: 10.22124/upk.2020.15513.1383 ¥A-vv (\)f


mailto:m-roosta@shirazu.ac.ir

(il 22
07 .

VARl EA-YY 6Y o4lond € 090 ¢ gl g il

Wl ol

ol 2 3,138 o 8l Sl drangi 5 s 2 oS Gl 0135 a5 Sl Edge S & el Sl 8] cla Lo 5
@ ¥ A oS g Cam 08 bL B Sl gaw lbod (Ske 5 wboo aaldl (yn0j 087 ()00 £ 0nd plosil (sla iy
Sae 090 9 SIS (slajl5 )Lis] g5 BB (yialS e codlil Oy 4 i3I i Sen b e il S Sssls
213 8 5 Gltetilsy €k dnog g €S @5 dnale @ (it gy ol pAl Clial Glan S lgie 4 08 ()8
Olsis 4 lajed & ool & a2 L (YA 559 (2 g eg5) o3 Bglans €8 o5 aloeod b)) slapins (b 55,
29 & 5268 o i e 55 om0y gl (51 e IS IV Ty g il (on A g i eyl ST,
93) Vgbiso &BLd (35 05 G drag a5 lgm g ol Sl 4 (B (sl clio g G lsis 4 gl ot
3 oS Wle (e Canj (sla )Ll (a5 elyem lul 6l |y €S ()5 4 eigsS JSTg 0 (YIV T g S
(JEl ALl S Bk Sl b drwgi jeb Jl 53 (sl oged Sl (S plgie 4 g 0390 (Al 0}k Y g gug 5 g e
obie (VO Tidoem B g (o8 (S5 daddz) amd e )8 dagi 3)90 duxie sl (elihe 13 1) () o5 le By, €l
gy S d €S 9,5 elymol 4 olawd (ly Jol glad s § (60 Sas bl dnly lgie 4 (o i sladl>es
Comj lazs (655l Bpas o5 b laidlo (s Bllasil Bl pipw 0358 olad (653,400 5 Cawl 0dd b Sles
5 Comj b Jl cblis 5 o8 ()8 1 (8T ()b pd sl Jlo SUSel VL (6550 e oy (JgB LB (o] alovo
P AV ghBer g 55) 3580 JUid (508 dlome 3,S09) 53 45 Cunl (olaadadd Sl 3y 5o Sl Ul (prizpan
G e (63latE] dnagy e o)) m b dmals )3 (g5l cglp il ) ey Sl (gdan cp)SpS Al
5 eSS axelr Jobo cnpiieslil ()5S aloe S eiulnly (Ve oA Fany 5 gusle angg) (Rl (g) aled e
Pl o phcws g ()SeS anle S Bl Glp b Slge ol Grm g Conl (Sen)S b Ko pbae
Ol 5938 )3 ggoge ool & Sl ol Sleag plie (Vo) r Plty g Gueedius) 398 48)5 a3 ) (0508 drwys
Ao olie )3 pogad &l 5 £ySeeal e oly lpl scagsl 2 55 5 )l sl ol Coenl 5 oSl
g 3lal & p S Ao Gl onrde Jhe pai s a8 Cunl ol oy dlie ol il 0l Cpd Gwo)d 4 jgib
0298 5 Slgiee (el Juo cul iled ncaglyl 5 s o 3,509y b g (3D plaastie S5 4 ) o slapasly
o S glaatls g laadlser &Syl 305 58 (b e g Glaasiie 95,8 s b (b g S32y2abp slad
S5l Sl g analy J8 Coggl 3 laadls g oll phS 080y (ul b dlxe (2l 5 (ja)aclp j7 g €EatelsS (S8
Ot i yo ()15 Sle cojg ol 53 ey GaGigR oS 9 5950 5l e dllie (yie y3 sl gy ul (el Sl
4 gl 5 5Samt 5 sahgen Cald 5 p3Y w5 laatdly tmgy Wul8 5 oy s ped ol 5l e 225 0
a5 sl Wl g sla sty

S Sl
€CRyS ®5) 3559, J9d 9 Rl e

Gl s Sl s 5 ol Sl 4 a3l o () 28T (65 (B B Jalee Ll 53 ()5 45— €S o5 psge
Sy &S @B pdy Sygo op)SeS dlal 0,l)d 0 Sug cpl b Slisiss gl 335 o0y SlOS a5 HLiil g (6,3l B puae
Lty 2 y9uiS 3,90 5 45 lo o] (65,0 (3155 )3 oy ysbo 4 (2SS Sleatdl Mol 10,5 oo Yoo ¥ Lo o L (ol
oS by it i (6)9 050 &5 Jie sl (bl anwgi Jae S i 4y 02808 bl aBly 55005 25kae 3

' Zhao, Yu, He & Tu, 2018

2 Zhao, Wang & Li, 2017

3 Cheshmehzangi, Xie, Tan-Mullins, 2018

4 Raven, Heiskanen, Lovio, Hodson & Brohmann, 2008
5 Middlemiss & Parrish, 2010



va Uj,-%mm/ /3

Ol Sod g gy /e 53 S )5 j5kato &y (5505 dloon o (295

Sl)slo gy (6398 drgh o ity (S5 CadeS dgat oMo iman WS o JLid (Sl (a8 g (reb @)l
loly g Jao 59y p CliioS & g9, (nl5 > e 9 Igd Ve ¥ Jlo 13,5 o p3Y Jebio 9 )5 g S sbml gy
9 o « S «Slg) 03,5 ke b (gl (sl 1) (2508 Anels Mol 9 03,5 STy 395 0 €SS dreled o &y S
505 S35 e 3l ool g 4 g3yl 1 eolil 5y90500 GRIB! & (2SS anelr Lol parde (YN O 2
5 SeS b By 4 e a5 3y o)lil L glajl il 5 (55l B (565 «)S6S i lasides
Sl Byl 1 oS Ll (il g9y p 0SS aBl &S b )3 3,5 (o BpaneS (SN sogd g porde > )k
S5 oS 5 gl dacsysld 5l bl glgil Jolds €080 )5 b dnsly dngs (YA Toj 5 02) )15 3507 ixto
FB 5l @le jlodlatal G giloglotle wd iy (lagg)sls @l cuslie ghymely Jle gloie 4 ol (32568
LY )8 slagSll o Yl (g5l 5l 62,8 )8, s el ) aame olital s g O €Lk Ol B g Joo plyayios
sl lo g (Bisel (YA Tl g 2 sy JI) il Jpuo (B g bl (ol o il o 002505 (S5 (sloSins
e el )5 (63b5 Cuenl I (LS (lajlsy alex ) (2SS e F5e gels Ghion Ul (Rl
S Syt glily )3 Gl olpon ) Cud GlalS Baa L &S (g )Ken ST slaac | (S glyis 4 €508
Siatusl) SIS )15 B 3)90 90 58, i el o5 (clalinMe BB (slopslSe 5 ladinej 1)) L gl (slael

AR R P CERUN N PN

S0 2 e (LBl drngs J1o

OSSN ogd 9 S g9y e '
S (S b e g

poye Sl eSlte b axol> Sl

R S

3 l
MBS clajlS Lzl Bl b g0 S S oo 3 Sl b b by (clabeo
il slaaY OS2y » (e

(Y10 ¢S g Sl o5l 4,3 5s) 30,8 oS drwgi 059 ) (ol laacaes ) IS

(S o5 e
ST (63 (308 il lem 53 (oen 18 (Sl slocdlad g st oS Ll ol gte b joed g8 JSS9n b 2
O s g3 it dlng 4 o Join] ot o 1] (63 8Ll gy o1, S5 ailial e polusl ol o S o i)
Sblidl 4l 5 (S 3T (93 Sl Lilsd colpo  Feo¥ Jlo )3 gigS gy (VoI ESIL) 035 ke s
6Laidl anwgs (o951 a5 Canl (50 €S 68 e 3,8 el 1) €S oS e pordie g Canl obiloy Cogal & |y ol
SR olpen bl (50 S ()5 R i JSTgy WS B ST (00 S ]y () 65 (W) S g 05 ()5
A ol g2 ogMe (YA (ylSan 5 (S5 datz) 3900 (Al 055y Y gazme g5 5 ST (5303) Wilo o sl L]

"Wang, Song, He & Qi,2015

2Chen & Zhu, 2013

3Lv, Bi & Yan, 2018

4 American Institute of Architects (AlA), 2011
5 Zhang, 2016



A ‘ m“- “‘0“.
ij,’ vs

VARl EA-YY 6Y o4lond € 090 ¢ gl g il

u]).o.w Ls°-"° u]).ut L u.iubl,o.m dl).g Lﬁ?“”" Jl> B )9 dlcﬁb'df dl.m)’lf )Lui.zjl uu.mlf d‘).g Ltzu.w.u?f )’l u-{“ u;)fpf
s alS 4 03 (o (Sl 5 (LialS 3)S5) Jold &S ()5 05 b drwrg (ol dail 93 iy p5 ol 53 sl (o]
(V0 Qi sl 8l pgle (o3lST) amd (o 518 do g 3y90 1y ()] 9 31155 (o0 LSt Cuenl b (T b ()5 5ku 5 (o8]

€y yS o5 doxe

I 2550 Mg oS &5 baalo )15 Conl Yl ol Lo (sl & goly sl iy oo S i 4 alee
S e o S8 (sl Sl aige) el oliio S o oal)8 351y 315 5 g olusl oL 03,5 ol ] (S35
VP IV S1,8 ) ool Hlul e cdlus )3 )68 3,500, Cusal | (Sl (63)50 Slalllas Lamd o i S 1) S5 US
el (5255 i (g5 85 Canl (3] 6,28 53 p0byt 5 ot 3o 4 395 (3,55 e 55850 1 o 1A
whitlo plod «o3Ll (68 (gilodr bt s sl Giapaely cnl 355 (are Canyj Sl g laa o JialS sl
ol ez 6yl 55 5 b IS ey bl g S5 5 oo clly il ol Gy 55, J ki
Aoy o 3> ]Il e plais] Sy Sakinn (Y +¥) olSad 5 55 {0V iy 5 usalden) 35,5 oroen o 5
2505 s salizn (Yoo¥ D5 5 555 55) 3> sl gl 53 K & (sl s 3 o L 4 ply] 5
95k g aieej (3,5 @al3 b USLe (555 090 3 ()8 jl osliinl o (ialS Ban b (ol g (ylSen (o5 plgis ],
o oS Bpas )8 oS slp |y e dise) (255 05 Ale 45 305 0,1 gy el 03905 iy pai J3b JB sl
S ol 4 e ol 0 o8 Wb o lojl 2 1) )5S e iS5 gl VA S useline) WS o ol (555
oo (olatl dnwgy prdaws §3 dxel> (3 (555 (gla Ci by sl (gl g yaud AGS o Jas 0SB yns (gl 4 Mg yad
038 _lad Ll by 58 o aloe ¢ (Yo15) ) Ko 5 Slg i 4y (VoA () )Sam 5 gy ) 3,5 winlys 3 ceus
oges S Lo g 15 dlge 3l aaoe ookl g b el I8 65,31 5l ealiil jw (g ylaxe Gaw g canlio J& g Joo (sldpsimms
(VNS 2y 5 Sl e b e «Sls) Causl 005 iy

e 380 jakaie 4 Calw 68l g (ol WST)5 oo Hlad lons 4 ds - U‘)‘é a)sas)
YV o)y en 5 Kl ) 0)SwS

e o o o = = = = = = = = = = = = = = - - - - - - - - - - - ————

O5S Ame 55 glate 0 6)l8 LHSL g (Sl )l S & 257 T Slad | 09 18 5,500,
(Ve (o g eliue )

e o o o = = = = = = = = = = = - - - - - - - - - - ————

0SS Al 355 pslaie & (G3locSimyd g (hjgel g e (gl S Lt Zon
: e . - o TSR STY |
| Lol 5 Bpas p (sie la)ld) SEalS 5 (S5) S S & dgi- |
: YA hSen g oly ) Yo A ¢ el ) :

e o o o = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = - - - - - ————

3
f
3
9
L
2
i,
3

e g 15 ) ()5S Ao 3855 jolate 4 Cannbo b jpolisllune (haeuns 5 3,59

5 8 o iy 53 il glad S, S

" Academy of Science of South Africa (ASSAf), 2011
2 Fraker, 2013

3 Geis, Kutzmark & Wu, 2003

4 Middlemiss, 2008

5 Wang, Zhao, He, Wang & Peng, 2016



vy Uj,-%mm/ /3

Ol Sod g gy /e 53 S )5 j5kato &y (5505 dloon o (295

:.ask ’0" ".“?

(S5 axwgiy 0595 S A9 T

S e 53,05y Az 3 plgiee |y sl ond bl ilisee (la ol 5ol )3 (0SS drwgi 3,05, b &S ol Siagk
Tk el el 3 gl odas SRy ()68 3509, b grge Lulpd Jloo» 4 b inghy cnl I (B 900 SSE
e cloailye oo alaly lo gy 5] (slats A1 0SS dangd 3,509, b L3> (6l g5 Lo gl 4 g 05
9 8515 omes sl e bagsingly nl )3 Wlodges (g |y ()5S laped 385 g SIS bl Lisl als
0SS 2500y b el Slrding (b)) Sl (2995 JUid & o ol gl Cunl 0392 jlas e don Sl i (606D 58
SR 5 cBlo 36 (S olul sl (aSlE e 4D 33 (95 Slags ) ool (2l slapadli pia Ailods:
SRS drwgh (o)) s 9 om0 drwogh (2SS s coeldl Sliets Gl sl (08 3lol sloodly s <28 A5
P& Sl (63509 385 ()5S Red Jde (r9 9 SilwsSl sl I el dtws pl I (e G lae i (Slie
4 g 0l bl 1SS b (3856 Cuaws 4y (65U P K00 (sla g )0 ol oads JLid b jiag 5l S0 (s
@ o wlde p 8 505 0,Lil 3y90 atwd (p 3l 45 sl oas a3y jobate ol 4 Caliste slal ) s, ISal) o s yunly pos
& ool 4 4295 b hngly alwd cpl 3 Canl 4B )18 da g5 )50 (0SS b 35 jehate 4 ol lide ol
ol oyl (38 Sbles (gl Ban ol ol Glsie 4 aSl 2568 b 35 Wl ot plgie 4 s
dgine | (o Canl 0 dagi aloee ulde 4 S K SeSY (e9b9e 0jo> ) (J3I lagingh )3 398 e 03 0je>
SRS Sladlre (b glajlas & Ab e (W) (Ko 5 (el (ingh (olide (nl g 09> cal > B> slagiagh
€S g JB g Jood atas ¥ p3 ()8 o5 dle glajline (gl cnl 3 sl 03505 (2995 1y (0508 3509y » (e
Oy S agR ooy p (V1B g (LB (maye iloyd caled ((Aal) Conl 0203, (g5 «EBWE 5 (55D laior
) e (hb g ryteln 3yl pdE80 Il & olie plyie 4 dle (wlide g juln S 5e5 a3 e (L
BB Ll 4 ar g b b asld suucagsl 5 (em 3509y b pogad @ g9dse (nl sl g ide drug 5 S Al
g Ao (olde 35503 el ey S ingl eSS g drwgi Sliwly 3 ooy cul 3 Cusl (it Cuenl Pl 9S8
9 €Capodl 503 (ggm jl g 02d JUd 0 (nl (IS Glaasiie Gl p b €iog 9,509 9yl ] cilie lal
Slegdge g 3,855 S5 oled Jgio )3 sl 4B, 115 115 350 (508 Ao 35 )3 IS 5L (sloyadls «(5,liS 5
Sgingh oy Cal 025 031> (Ui 40MS joo 4y cilaiBlyy atws a4 &5 by SiagR 58 9 250y B D 429 3j9e
SRS 2b g shy2abp )3 Sl 380 el & (ulide plyie 4 dloe (ol p sl S 5e5 fm3 00 L Oy
bilyd 4 drg L pasld ancodyl g (og 2,509, b pogad 4 ggdge ol sl (gytd dawg g Bai0 Lojls )l
oolie 303 (e eyl S EoR JeSS g dmg sliwly ) Giaogy (p) )3 Canl gy Coeal Bl 58 IS
559 o g oad JWd ojen ol 3D laastie Gl wyp b € eg 3,509 9wy 5l o] cilisee dlal g dlee
sl 48,5 )5 k5 350 ()8 oS Aloma 585 53 IS 5L (sl pabls €IS D g «Cuard



‘5:'—/61) YA

VARl EA-YY 6Y o4lond € 090 ¢ gl g il

AIPRES
OS5 e 2jg> ity (sloyibgy 10 4057 290 Dlegidge 5 102,50
Jlo g L idgs a9 390 Clegdge Jylsio (3,505,
(Vo8 hlSon 5 olSg0 ) - OS5 20509y b b il (sl st )3 (5551 Bpan Nig)
(YW Tl ) - O eS 3% b s cilizme (la e )3 (Bpae (65, B9y oy
(FOATg5 5 Sy oSl )= s )p g ytlle s g () Lt lpw (s B2yl 51 o e (i g oy by s Judoi—
(VAT hlSen 5 b ) OS5 dmg gll) > ol aog 39290

oilgs oy (omgSs 133] s ool )
(¥o

005 kil 5 ySlas g b (olaBl anwg oy alasly gy
e 8 5 Joo it by op)S )il Comsy b

(Vo) 2ol 9 356 )
(W ol 5 o8 )
-
-

o3 Sl )i g (LS (gla B Lil e dlasly () -
Ao wlideyd oS LS (i Rl Caa (sipaely slogiell () -

abe bulyy oy =Y

iy . b s pad s
(V415 IS 5 b3 oS5 e oSOl 8 3555, b 35 59 0t 8 WS 5 GD pb s 55 s
(15 fslslogd | CO2 el plia b alal, 53 abne b 13 68 22 Sl s iy 7
(YW 2o an 5 b ) 83 lizme oyl (bl oS Jl )5 wS b i) e sl A -
(VW o o gl e )= Ol g 2ole Slodllj s ped (bl o bamo 9 ()5 (S5 9 sloa]
D o Mol 5 dnsgi - 5 35 o sl 531 oolizl ) (b Sl i .
o ke 9 Al GomeeS ) f&w)’ufﬁ’d d'))’ ):-’ /L_,-u‘)d u” o 5 &5l ad LY
(Y)Y 05 P p G o g Sl 13U (5 o3l o yaSls i - o .
Y il Sl 5 b g 8 s il LT s ool g = S 09
Com o 9 Al GreneS ) ] Sl Gl sl o8 lel sl 031> i i
(Y5 S Aoy L et
(YA cohlSa g 95 )= b g b b (gl (60 drsgi (b)) e
gy gl oo gl (0 05 piodie 5 byl Cap paLS e
(VY 2l ol clilose (5522l )= 3,59y obol 2 3lagSl 5 508 b (385 (Sl S Sloga sl (3295
(YN cogin sl il pole adlsT)- Canpbs b G s 9 €ilgie» i LasSI1
. - o el il a s 3 -
(Hle 590 0 (ool (w36 ) O 65 et b Susbnl (oSl (gl
(W0 cogedio (o2 OS5 e @l sl
(075 YN gl ) - DS 2ed slalne 5 Jgol nghs

(VW e Ken 5 55 )

(VWA Ken 5 55 )

(YY" S18 )

.(Y'\\ ‘UJK:)AT d')lAM 69‘“““‘“’1 )—
(Yo S )

(Y0¥ ol 5 ois8)-

(VY bS5 )-

(YYAY cxie b )-

(VYAY (gaclil )-

o S Al i -

iy (215 3 €S oS donad Sl | e clo ki
OS5 b 389 sl ol Gleolow 5 Sl )

e caliseo sladyY SSE 4 oyl &)

SlSH 1,565 (ol gl

(e dele g )3 (S oS o gl

) Gl Yo adlaio (gl ()5 05 e GBS (sl i ool 5 S0 1)
(e

Ololl )9S 3 ) o e ()b (sloialy-

005 il pliee (il gt 4y (30 (gjuydeliy sl sielly (g
(25 025 b) sao (S b (2l dbro (535 sl adlgo -

9 3l &l,1-0
S8,

1 Murakami et al., 2009
2 Berardi, 2017

3 Yang, Wang & Zhou, 2018

4 Shen et al., 2018
5 Glaeser & Kahn, 2010
6 Qin & Han, 2013

7 Yang, Chen, Zhang, Zhang & Feng, 2016

8 Liu, Ma & Chai, 2016
® Tanetal., 2017

0 NEA (National Energy Administration), 2012
" NDRC (National Development and Reform Commission), 2013
2 NDRC (National Development and Reform Commission), 2016

13 Condon, 2010
14 Seelig, 2011



¥R ‘-ZM&/ /s

Ol Sod g gy /e 53 S )5 j5kato &y (5505 dloon o (295

(Yer¥ eohlSan g 35 )
(VoA e g 0pgly )=
(VA sgalin -

(VoNe e Glag g pualion )= PSS Arwg calie ubde lgie 4 e 4y dsg— oobdo w35 wei-T

(YO ol ol olilose (s5zizasl )= oo olide )3 (603 slayliby g (S5 S yuii— 5,5
(Yeav st ) 505 35529y b dlome (sl a3l g nailge g5 (Alxo (wlsio)
(VA hen s g5 J1)-
(Vo5 o)y S o KSlg )=
(Y20 ¢y Son g ikl J-
OBIFH OP9)

41>)ﬂ » el s ‘u-"ws? ‘(J » Sk >)5~'9) 5 >)5 8 «53)#)15 d“ui‘@a}é 0y0j )3 «Bin )Ev’ bl u“-“’B)’ cy‘

J~1>v 3o 5 Soslasz o dlﬁ»umsy I eSS dle dlbu»‘»’ 5 u" » ik r‘?v‘ Opbe (oiBg% elm
5 (5y) 8P K yiwd? Kaloro )8 ¢ ol adlfe Ctn pl WNAS gabdiwd e adlie cam >  SliST 5 aS glgiee
S5 adlie o Cawl K ome Cypio? ¢ & oo glainh sy (il g Gl & oo Couj lawe? eyl

Gl 0ddl (pgl5 ¥ ojlad Jodo 50 &S Gl (23l g adlie 5 (golaar Jolid

YJQ»
oSS deod (gl 2ils 5 loddfio s s doddlzo
] oadle Aoy adlye
e - . o fes el Gy
(Y17 lan 5 SiL)- S Slggme 5 slaaing (25 5 &S ORI
(Y35 oK g 5d)- 290881y b ablio g 0dpid il ol dwkin g (55elgd 90—
(VWA o)y SKan g 95)- Sl o yoloss blis ps 115 jils8l oSy
(VA ol 5 59 JI)- culio (65 g 2lail>
(VY o S13)- S35 501 595) @l b caslize (g)lose (b
(5o y0l e ggiidl)- (s
(V-1 oo 5 031 ojloais
. i - LSy e lu oS- Al 48—
(¥ esd)- el las g dlge & a5 155 el s P2-)
(Y0 olo g 85)- sl dile Sl (sl (S hs g5
(VoY e ulSS)- (5 2l qganmle) gl cé)pun ials
(ww aie yb)- JUREI| SO
(Vo Ve oanls)- PSS slosls pdlas g olse 5l ealizl e lrodls il
(VoW o) San 5 55} osas S8 5 o> Mg sk
s A s
(VA colSan g o5)- SaFge pad JB g Jo> el (i)
(VA ohon 5 sy S slilone lats & 45 g0 g o0l o yiord sl AR
(YN b g 9 ) 0SS (o25e ghaie 555l s 45 555
. (o i Sy -
‘u{lg.l)ﬂ‘ QI)L:M JWI)_ )pra.)[,..é 9 Cas pu sxals S5 o ywd PLend F3L ‘SM)’:.MD—Y
(¥+1
(Vo3 ,S13)- S )b Coge Sl

(¥F (olS )

1 Liu & Xin, 2011



VARl EA-YY 6Y o4lond € 090 ¢ gl g il

(Y' Ve ‘ug.blg

bl )8 dawg

I .
&l s
(YA ooy e 5 53 b plS culie alails
(VA gl 5 59 i)
(ol hlase (gstiadl)-
(Y- ) 9825V
(VoY (S18)- 35 ) g (e ol g culld U Cullad
(vo)) l)-
(YWY ol 5 oi8)-
(T'\' ‘Q,.\;ls')— ol b3l 5 Bpae Cy e S
(g lidl pole (o) S glie Lais " oo Conng j —£
(V-1
(VAT (o sbo (550 Sy hlizee glap b 5> (BLS gy o)l g Lo S
e SMol g dags ygmseS ) e 53 (65 b e
(0 e 5 cleSomes il ob) j slagsiyl Jlosliaad  «cdgu) 550 5 S
o SNl g drussi ypmnpeS) (- (982
(V8 o iR lacss il 5l eolial Jilas
(VI ghiSen 5 95}
(Vo VA hlSen 5 95}
v ) j
(1882 k) 5 Slamuli-0
YOO comd g sl
(YO comd g ) sesdluy;
I gl dilate Cany ) dawgs 0g,5) s UM bl e i i .
(F1) ER® )8 9 6)9&%@ .\Jl‘wing.o’lé— S 2R
Slowy 5 ©lyls cdbjly '
(YOY (S,5)-
(WY ey )-
(ool hlase (gsitadl)-
(V-1
(Vo)) «Slo)-
(VI e lS'ss )
(Y'\A ‘uI)K“m5L55 Jl)— 4.17:.9).\ rDD).A &y...n}g_ﬁl..?mdlhb}i )5‘é> L; .:m VJLL;
. ) P - gouddod 5 -
(AR 0ob lrog,S L ) 22 55
2\ yol oyl jlome (g gul)- ubw 8%‘—1
(V-0 OUSS dle 385 )3 5l oS Lt N (220)
(VI el s5)-
(g Sl gl psle 2T 0SS il il )3 (geges SIged
(v-W e Jais glacus )b g (Jove dlasBl dawgs wlaidl e
(Y'\A sdl)&o&: 959 Jl)— " loilo da )f Kon ‘_glbd)&n.lb—
: 350 sbpaass g baplejle daog)S
(Y'\\“ ‘)ﬂ)ﬁ)_ ry 9 Bu™) 9 J @L“)L“’QL‘"
(20l olloxs (sgrunsl)- . . R . &
I O & "(Y \)\ Sras )3 (perddpo (Aeds slag)b (ng 9 SIS Sl oo oY
25 oo 3 Gl e ulais S8 e -

(VWY o))Sen g 95)-
(AT (ol )

dnrgs 2,559y b p3je St yd g (AT s o)l
oSS

N S T

1 Beatley, 1999

2 Bio-Regional Development Group, May 22, 2011



" Uj/g%i)

Ol Sod g gy /e 53 S )5 j5kato &y (5505 dloon o (295

NG g, ddile s o Wmaile (] 50y /51885 06 sy s 5 Caglyl gy pslaie & ety pg Al ye 5

395 0 8 4 Bjline o (Sialy 9 ol (g (izmen g ojline Gle Lallyy oS Caz gy cnl 08,5 )15 ealiul 3590
P9y 5 Cosl TS s a8 o T« ey (gl o Sl (S5 plaie 4 i oy, (VWY TSl g 5 cgun)
dnoliee € glaSs Judod ol ,3» (sS ) oalial b sbul g jlxe (6586 59 (mmo g 0] (oo Cawd 0 Jiasd gy bawgi dliuwe
Gl ot Cannd 1 € oo o pao? aile sl il Sy (650 (b g (320l p oS I imgd 4 o 4 d g
A o Ui ) g jelate 4 o] (63508 ol yo 4y doliiian 5 o3liuol 390 (sladdlfo 5 b a3l ¥ oslads Jgio 03,5
SxS Do )5 (gt pa3Ld Vg adlie £ LB 13 (295 IS Bl o ppile Cpgo & gy il g e el
il &S 3,5 )3 SIS jimos g el Ol slasl 1 15 A [l 5 s yilo (sdolitin p g o plsl LeBan O g 4
P S o paSLs (555 & 53 IS i 15 tulss g 315 255 | €SS e 039> 3 imsy 5 salleo
N3l p 3l ealimul b € (g, b aodls Judowi ool 51 e 058 b)) (6,138 5L Sl b sl o) ¥ U+ 5l cabs SO

bl Oygo €S

Yo
el plieil jplico 4y lo ] (5 )L5US 5 iio slo a3l 5 loadlso
o gloinl g Sluls b e Clad g )8 (o Ao 0,8
bedloy g
F E D C B A
] I
LY — 3 ) 3 : 2
i F 4 3 3 i 9 9 4 ¥ g 2 S
ERRC S R A S B IR S Bt N S S AR
R 9 > =2 = . i3 : N o My X 3 3
T A N A T R - A 13
: E : o~ - :
RESEE NSNS
o N \%% N -;: 4 ': S ':» =
I CH N T T SR S T |
o Y3 9
%
F3 F2 F1 E3 E2 E1 D3 D2 D1 C3 C2 Cl1 B3 B2 Bl A4 A3 A2 Al

oaiane Llgy oas Jloy e yilo € Jroud SuSs S8 il oo oo pbul jglate ay daodly (gyglxen 51 u
.(\c 9\~ D)Lo.«f) dLDJS\w) JA] Cuwd & Ltbua>l,w 9 LQA.OJ;G u«)L.OA 9.) ).) (T)u.lf 10419) uu))JLa Bk [ XW) JuS\w)

"DANP

2 Hsu, Liou & Chuang, 2013

3 DEMATEI

4 AN.P.

5 Chiu, Tzeng & Li, 2013

6 Lee, Huang, Chang & Cheng, 2011



Al
0.130
0.158
0.139
0.151
0.115
0.162
0.178
0.141
0.166
0.138
0.180
0.163
0.163
0.194
0.189
0.139
0.212
0.173
0.205

A2

0.165
0.123
0.173
0.132
0.090
0.174
0.188
0.161
0.171
0.155
0.134
0.142
0.142
0.168
0.168
0.116
0.187
0.166
0.176

A3

0.159
0.183
0.115
0.148
0.096
0.183
0.180
0.165
0.155
0.149
0.137
0.141
0.141
0.173
0.174
0.123
0.187
0.172
0.188

A4

mTm o0 mE

B1
0.180
0.173
0.159
0.111
0.108
0.180
0.186
0.147
0.156
0.146
0.163
0.156
0.157
0.192
0.191
0.142
0.197
0.187
0.216

0.124
0.111
0.109
0.096
0.065
0.133
0.129
0.100
0.112
0.099
0.119
0.134
0.126
0.157
0.152
0.114
0.141
0.136
0.164

0.150
0.153
0.154
0.152
0.164
0.189

OSeS dle (Lol (la adge (S Laly) pyile -

B2

0.171
0.192
0.177
0.138
0.132
0.144
0.207
0.166
0.185
0.163
0.144
0.142
0.148
0.202
0.189
0.132
0.210
0.214
0.224

oSS dle (Lol gl adge (S Lalg) (e yle

0.209
0.231
0.214
0.164
0.150
0.240
0.188
0.188
0.216
0.195
0.207
0.186
0.189
0.242
0.238
0.156
0.262
0.242
0.277

0.161
0.154
0.158
0.155
0.176
0.208

2
0.148
0.185
0.173
0.139
0.093
0.186
0.188
0.113
0.169
0.183
0.140
0.141
0.144
0.179
0.168
0.119
0.199
0.195
0.206

0.178
0.175
0.168
0.153
0.102
0.179
0.198
0.155
0.131
0.153
0.164
0.152
0.171
0.191
0.187
0.147
0.202
0.210
0.224

0.159
0.153
0.147
0.143
0.158
0.200

c3

0.146
0.163
0.149
0.127
0.085
0.160
0.183
0.159
0.153
0.105
0.126
0.114
0.131
0.157
0.151
0.122
0.191
0.183
0.195

0.185
0.174
0.160
0.175
0.201
0.237

0.210
0.189
0.180
0.174
0.143
0.189
0.224
0.156
0.184
0.154
0.144
0.204
0.206
0.207
0.208
0.180
0.252
0.218
0.261

0.214
0.190
0.177
0.171
0.145
0.180
0.206
0.144
0.186
0.153
0.199
0.133
0.191
0.213
0.215
0.195
0.238
0.205
0.252

VARl EA-YY 6Y o4lond € 090 ¢ gl g il

0.173
0.178
0.161
0.175
0.188
0.229

0.198
0.181
0.171
0.169
0.123
0.165
0.190
0.141
0.170
0.154
0.186
0.176
0.136
0.206
0.208
0.176
0.239
0.216
0.254

F S

0.214
0.206
0.195
0.187
0.152
0.205
0.224
0.174
0.201
0.174
0.191
0.178
0.205
0.179
0.246
0.195
0.253
0.221
0.267

0.159
0.173
0.166
0.163
0.186
0.210

0.199
0.182
0.169
0.168
0.151
0.215
0.242
0.157
0.182
0.160
0.182
0.174
0.198
0.239
0.167
0.184
0.245
0.208
0.259

0.157
0.139
0.133
0.132
0.106
0.144
0.162
0.126
0.150
0.129
0.143
0.143
0.161
0.189
0.181
0.107
0.214
0.170
0.226

0.173
0.175
0.155
0.145
0.103
0.203
0.212
0.156
0.176
0.173
0.173
0.144
0.153
0.185
0.180
0.169
0.170
0.224
0.246

¥y

0.183
0.182
0.162
0.160
0.107
0.209
0.219
0.168
0.202
0.178
0.182
0.154
0.189
0.214
0.200
0.168
0.240
0.166
0.246

F3

0.157
0.146
0.131
0.141
0.111
0.188
0.206
0.141
0.154
0.146
0.161
0.143
0.165
0.197
0.189
0.168
0.228
0.204
0.170

CP &y g «ded claddio K gy0d p 3 o € e glainD (Jgan (pl )3 oad o3y lis slaadl yolul p

cobe opl yd Aitud 9 )SeS Al 3a5 0 € Jolee? laddlie (lacdlo ) g Gluwwl? 5 € b e Keullad 4
Lol olon 12 s nSnS dlows ojgo 55 ailha b b1y oy (i Bl 5 gl 5 € bna plaiab
0aLE S oa g Csl)ls 0SS Ao 5 |y i @b <p3ye (BT s (3Rl g (jlocSin B (g
riaS €osls il 3 5SS s daail Lulul s (le )3 sl 8393 wiee (2l 53 brpasls o b dlal slboml 5
Obe w1y )5 g9 5 i elppe @ e sl lages B 13 15 B oyleud JSE Cal 4l (S oS dlse Bios )
(0] Jsb ssoee daloges cal > sl 03l (lid ljome yobo 41 alge 2 slapadls (le o8 5 Ligl (Lol (slaadlse
s failge 103 o i | (Jshes 5 2e) Galls (530, «(D-R) (S,52) oo s55x0 5 6 lie <(D+R)
Jobee /B g1 )15 )13 some (ol 3 &7 alapadls [ adlie o (cde) IS 31 wlad S )18 S 501 jome cute 4l 3 oS
loas 4l

Casual Diagram



Ol So2 g gy /e 53 S )5 j5kato &y (25505 Alomon o (295

¥ s>
loylno g Lo ddlpo (cppds 1Tl 9 ()5 43U £goeo
D-R D+R D R ol D-R D +R D R ailgo
~OF Y YN . FYY < OYA Al
N VXYY - FYA .09y A2
ceYF \.A0- < AAA . asy A
—19 IRES! N4 <50 A3
— M) 1080 < OFY < 5YY A4
CeYe < EY0 CXFA S XYA B1
S KRR S OVY < FAY B2 Y 1.49A - AAD VoY B
—o - 0f IR - OV - OYA B3
YA .. AQY - ¥YY <50 C1
coNF - AQY . fof . ff. C2 SNy V4.5 . AtV 404 C
ceYY < AOA < FFN SRy C3
—+ Y0 V.o AF <OV < O0F D1
e vy < OVF <OV D2 oAV Y.-20 . A5y 1AYY D
R N vy . oYY - .faq D3
oY VXYY S5V S5y El
Sy VAAD - 04f <09 E2 RS 3 Y.AVF \.ovY VAF E
cee . a5f < FAY < FVY E3
—eeey 1.YVA < SYA . 5E. F1
N \.YfP - 0af . £0Y F2 LYY Ang] \.YVE V.- 0V F
<04 \.Y50 .55V L5y F3
of 0
. e
® T
e é =
o ‘e AU'S'
c o °
® 9
8 8
e o
[ é

S s sla 2S5 5 oo 5] 050 5 Sl €D g0 0 U

(b ol (Sl sl 4585 550 0,508 s 3805 glaio s ln sl 5 Lnaie satiCulyl o 5T sy
Copa? 5 (S ol Laas» & alS ilgy sl g Laas» (sl jadlyj b € b laswe? addhe wad o Lis
ol claymdls b acslsp; g Sl ailge )l 5| (ool 0,868 dloxe 3i56 )3 (adls oy e €l e
SuSa5 &y gduasy (pl 5l ols zols ol 48,5 )1)8 Kaloes jd (65,50 48 > o paa? 5 €S| glagspl ;) eolawh Kulows
Do 043 B ojled Jodx )3 b el 5 adlse



Uj%) £F

AMAY )L@d EA-YY D}Lm.s & 8,93 ‘d/“""’)‘e"";‘)‘y",

g
oS o 3 )3 loadlie 5 a3 ls s
= 0j9 sl = 0j9 adlge

L. Al
ey A2 " A P
CeTA A3 ’
. of. Ad

. Bl
.00 B2 SEY B i
s sy B3
DRYANS Cl
o080 C2 RyS: c S 5 el
B 2 C3
e D1
.5 D2 Y D b Lo
<OA D3
o 5D El
.y E2 LAVY E sl g Slagwls
.4 E3
Y Fl

5 F2 Ve F e glos!
¥ F3

b dilge 5 08 56
R .\
: a3
- y
b Jasla 5,185 U { A
l..-M \ L
| t ,.ru-. i
N L e3
> < //
- =g RS \\\
E
—eehl e
B meeve \\‘ A\ e2
A aluapyd \
€ bty \\"-‘ el
B s
B hedlo s Slugls V4 \\
® o d1l d2

b yadls 5 baadlye (IS 31 ol 2 0SS dlone (ogrde Jio £ LSS



¥a Uj,-%mm/ /s

Ol Sod g gy /e 53 S )5 j5kato &y (5505 dloon o (295

9 IS 3l slo sl [adze? Koo (sloadli [ddlien diwd aw ) 1) sddpll glo oo yolwl y iegh (slbaidl

Sloaddio coglgl ;0 st b aiwd Cpl dw p )3 gl (gabdind o o (S nS dlre BasS ) € Jled (sla oLl [adlzen
ool LY 5 ob K S gloinD Hlo pl jd g 0 0003 «,;,WL" 5 LSy P 5 € b Lz & S gloin
Ol ST 095000 Jlod &y adlie (et (0SS Ao 3ET 5o Lally) 53 (139 JU Y 53 e 5 (IS HI Y 3 e
JSH Byt sy lsie sy € domo plaza ailgo Ll 1 Ll o, S5cpn s & s (b 5 s iesteby olSuls 51 tngsy
35 8 Salan S e quamata foxo loin 38505 3 45 ool ot 28,5 5 ot ysate 4 4l Jso 3 dono
5 55l 39 o €S Lier asli o> daaidly s ilhe ol )3 a5 0391 135,50 6 lgen (63, Shoe — a8 Lolos
5 ohisel 2ol phlane (sgtitadl B S )15 sl (5 S 51 g cupinte 005 3 355 «poje (2T s ul38
Ot ol Bl 3 (V0 ¢ (ISl lilase (ggistadl) Bl e (508 alxe S )3 ol (minke ) gl LSl
2SS Abre 35 10 1505 (glapas s (il 2 eitns (55 51 e paye (T s (I3 5 (gjlocSin B
oSl ,li8) g p3p0 (S5 S 2 (1S ,8T L e ol el Dl & bl (e S 35 saca gl
o3l (LS (S8 alee 3855 13 o yadld (p Sietes 1 (S 385 €pdpe S )Lie D S (o wal B 1) (n )8 Al 380 Bree
abre 3850 1> €pdye S Hlie? il o)) Ked 5 ueedidie gy 0dd WST ol 0 i o el )0 oS 465 led
omalisn ) 02505 2o (S8 alows 3555 by J (Ko e & |y Sl (555 S 5 050 5 el 35 5 (2558
Gl @ g Sy lyis 4 s ol )3 &S WlodS Bme Glejle o5 1) (2SS Ao i IS g (gl (Y4 0A
WSed 5 oly ) B S 4 pdibnsos Glasipl Gpae (il lp 1) 298 SW Coles g 28 (0 Jos 0SS e
s 3 (0SS 8y 5550 g (5955 S A3 s o 3ho K 9 8 e sile et osigy (slaclas (¥ +A
doazsly olul 51 39 dinlss aloee 13 xwb (slayliilo gl] g Lais 55 g camlize b 5 oy clogS) s 5 03 pels
ool g b asls o et Y cpl ol €opySeS Slagwli g sl uonl Y 13 48T wiojls ailie (yogs
83l 5 o5 o paad 35 9 €Sl slags ) odisl s3] Bpmo o (sl bl a5 & S Lo 115
Slodd G €Cded plidsiod slass Pl 5l eoliiwl g Slows Co pie (sl a3l cddlfo dtwd (pl 53 ol Kaloo 1> Slown
O Glo Gl g drngs (igmneS) Cusl 0392 4297 3)90 dlxe (olile )3 g (0TS dmgl 0jg GlaingR ) 58wk
F309m Moy Captn 5 5551 5 5 ol 3 domo s M (1215 sz Lo S 5 dasgs g F0IY
S yed inloyS slassly c wile )3 LigleST alore )3 .l 035 dn g5 3590 Lid 10 (3890 Hluly (sladlore I (o)l o oS sl
205 4 dlxe ) (YO VAR (L) 5,5 e 5l)8 edlatul 590 ol 3)l50 ) ol 5l eslal g b O (oyglaes )5 O
b sugs (155 (o) SRkt 5 love slaallyy Sl odisal b (' gl ooy 5 oS (oS5 (sloolSsys  plidS
S9) 2 0358 yobo a b S3lagtd 5 (sadyss e S 65 oy ¢ o QLIS alxs 3 g Slall gy dloe 3 At
Lwgi | SoSame (gl iale,S (elojl 1 T8+ 5 L el « BB (Sipad) (S0 alies > sl by plosil cales (glapl
dnwg 09)5) Sl )5 )18 5lai 3590 (Juad (5l 03 yolate 4 (e (19 Sl TPl el Pl 9 By il S5
Si0y4aly 15 Wlg5 oo d)lan 3l (63l ;3 &S sl (£ BB s 3 35 (6,500 dasiio (gladiges (Y V) oYY (4l dilaie Canyj
(5024203 LIS 5 (sla 5L Jailhod 4 53 o8 (sladlye mnges 355 )5 sbosSll 5 255 3y90 35 ol 3 2SS dono
WS oo (w45 065 led lwd pl jd ] €p )8 adlhe it 35 (g3l il oKiwls & ddlie pSlas e g g o
2 adls ol ol oad B LS (S8 dlre 3855 ) laasls oy 5,135 31 5l €l (35,080 5 «cdl ol Saiep
Sl )3 gp0uiSTy Jilie 5 Bl (53,8 5 g 8 50 2l Sale) ool o)led 4y €ded claals I 5 098 4
GiRgR 3 0pid (glad bl Cusl T slagiaggy 53 b adld (p 5SS n 5l (o 8 Caiedgr L5 5 €k dowy
Sl )3 (V7 (oS0 Slg) ol oad w2 )S08 aloee slaoj)l j1 (S Gl 4 o 5> S 9 Sl
VY sl ddlaie Cunyj drgs 09)5) Cusl 039 IS 5 53 (S1yie 9 03,88 CL g p)SS Ale I esd 2] (slagSUl ]

TCHP
2pv



(il 22
07

VARl EA-YY 6Y o4lond € 090 ¢ gl g il

~(oBl SBLABI 5 Cols jiaw @ @295 )3 o1 g (058 B8990 Sadiged S| Sl 3 er i €L ol Saiep (V)
€adlho 'y St Clgie i oo an] 3 SaS @ nadlhe (e gyl )3 € ands baso? adlho .ol g yae )] oLl i
by Blodgy (p)SeS e 385 53 b padll (g ke 005 | «SK mlio Laisy g € LS by Lisd sl jadls
g il Gin] B SB Lanb b 5 plie bais Lol sl 0 45135 o cysiiy (slayihgfy )3 L8LS by Lais
9 JooP (5 € i adlie clajndls sle )3 b e ye ol SIS 51 (Sl 4 o5 4 Cunl e gge ¢ 5y (sl

Wb Al ) SeS Al 3id )0 by del sl jadli I (S« leesly &

8 5 4o

oS sl B (O (lajlE ogas 4 g (Sogll Ll Jilis 5 iiliaaos slacssyl Bpas Sl b (gl 335
5 Olisaeln sl ladlae 4 (AL sl ol 5l 5 03,5 Sl (5lo o 059> sl imgl 53 (g sk 4 Sl
098 e & 3 0l 50 63,8 3,509, b gyl 09 i (6 e 5 (Silmans 0je> 53 s ped ol
5 S (og 3505 b 5 (BB plaasie SuS a ) o laasls g dlel e SeS abeor S lp (oo Joo
O pshaie cpl 4 culy o)Lal (S8 e Sy (Slaadls 5 badlye sz 4 GlaoR ey Gilgl led slucaglyl
JSite (Jao ¢S o ol 5 9 ()5S oo slasad L 9 aaddie I ladgl Cund (295 9 (i S ERgH (s 0
e > oSS el (580 5 Y oS5l (53,88 (il ol S alej p)8 alhe 1> 03,5 (gi (aSls VA g ailge £
LM b g 687 adle 3 Glsodly Ji g Joo g (ogee JB 5 Joo (2508 dliae b ool ol € o
gle bi> (LS Jidg hix &b boea? adlpe )3 (oo 903 Slacllad g5 5 a5 cuslie (Db Se (s )
syl ) odlitul e 1 (g5l 4 Cupte Klacdloy) 5 Slamwl? adlie 3 Ol glio Bras copie § SK
)l g silocSin b g (elaia] cllie <)l pdpe 8 )lie Al € e gloiah adlye )3 5 chilowny CELJL 5l
¥yl o I Glive pod a3 ad ABLd ()5S abre slaadls 5 beadlge (lsis 4 p3ye (T o
A 0ol gl )] 4 €Co oo g lanaskie delidus p oguds 4 48 D9y L5 S S oS Al 35S 3 nddlhe g Lo yadli
s asli o badlye p 58 3 5 o yate <o o Klacdloy g Sl & Joxe gloanh claailze ol ol basl
Ji5 5 Joo» g €038 ALY &l Saipe) O dalmo 3 (g5 4 Cuppao Kpdje (ST s (Sl g (53l Sin B
Koo glainld o €p)8» adlio 90 Jdo (pl j3 diiid (p)SoS Al Bivg )0 b yadld (5138 31 g oy ke K leoaly
2 3lgy o elbancagyl o (Jedos Jao ool oo 5 4 i Jskoo 5 s 51 35250 dilie Jlaz il 5 (cle) S 51
ol oS 2y T slastimgly 530,65 )18 s pred oo 9 plaasio s9)l8 ¢ v (b 5 sl sl paly g
b iy ol 95290 @09 9 2590 Jos 4 (2 0588 sl g 53 oo 5 ladigy Cmdy | (Blaas yobo 41 lgiee Joo
P oryad 4 G sy g bz )b cdjal) (gl ) Slgie bl rl 90 (2l ode pobo ]y (2)S6S 309,
15l LSl cloxs oo

.

&b

b Ll (e s e 50 disad) s oS e G sy casolio gl Celas 5 IS0l 4] (VYAY) L] 4pl, gos BT
SR Sy aby 09)S (5 )lome 5 (g3l e SIS (a5 i oKy Al (puslid)lS oS it

b eyt ()8 o5 J&g Joo slagslw (2L (WD) . desnal ¢ 00))lon duun phome o) oo o 29Siilin] fhonpd L (ool
WANND (DR o Sliblte 5 Lilyis . 3Ld pgy slls 5,505, j) ool

odli yiiio 4ol (Ll (Ul ped TT ddlale (5350 i ) ()5 U 5 S o5 Neay b ied e (AL (WWAY) o pe e b
SR >l 09,5 (g)lone g (55l b 03K ]y oSS ) i )S

e Cunnj e Sl (5lo 4ed (1T0) . (laans (siotio (o2 (o dodxo o e (Ggaan laas 8 (corkw gk (Juol (3B
9 atd] . posie Sgphe (s i S5 p1 L sy adly 1 SSWggd ($5PIRSS g (s yd Sladilony I 605 000 b S oS
A=Y (N e oppd Sy prnto



v @%)

Ol Sod g gy /e 53 S )5 j5kato &y (5505 dloon o (295

Wl i cp)S et slb doe (gly (g0 ()b (slaylire 1905 (VYRD) 098 ¢ygr (S cos po o yd clunges celads cdigan < sl
AY-A-

References

Academy of Science of South Africa. (2011). Towards a low carbon city: focus on durban (Report PO. Box
72135, Lynnwood Ridge, Pretoria, South Africa, 0040). South Africa: the official Academy of Science
of South Africa (ASSAf).

Aghaamoo, R. S. (2014). Presentation of appropriate strategies and policies toward a low-carbon city: Case
study: Rey city, Tehran. (Unpublished master's dissertation). Tehran University, Tehran, MA. (in
Persian)

Beatley, T. (1999). Green Urbanism: Learning From European Cities. Washington, D.C: Island Press.

Berardi, U. (2017). A cross-country comparison of the building energy consumptions and their trends.
Resources, Conservation and Recycling, 123, 230-241.

Bio-Regional, Development Group. (2011, May 22). BedZED-the UK's Largest Mixed Use Zero Carbon
Community [Website Post Retrieved 2011, May. 22, from http://www.bioregional.com/fi
les/publicatio-ns/ BedZedbriefi ngsheet.pdf.

Chen, F., Zhu, D. (2013). Theoretical research on low-carbon city and empirical study of Shanghai. Habitat
International, 37, 33-42.

Cheshmehzangi, A., Xie, L., & Tan-Mullins, M. (2018). The role of international actors in low-carbon
transitions of Shenzhen's International Low Carbon City in China. Cities, 74, 64-74.

Chiu, W.Y., Tzeng, G. H., & Li, H. L. (2013). A new hybrid MCDM model combining DANP with VIKOR
to improve e-store business. Knowledge-Based Systems, 37, 48-61

Condon, P. M. (2010). Seven Rules for Sustainable Communities: Design Strategies for the Post Carbon
World. Washington, D.C: Island Press.

Ebadinia, F., Ajza Shokouhi, M., Rahnama, M. R., Kharazmi, O. A. (2016). Evaluation of Low-Carbon
Transport Scenarios in Mashhad Using Ecological Footprint Approach. Geography and environmental
Hazards, 5 (19), 115-129. (in Persian)

Farmand, M. (2014). Low to Zero Carbon Neighborhood Design: Case Study: 22th District of Tehran.
(Unpublished master's dissertation). Shiraz University, Shiraz, MA. (in Persian)

Fraker, H. (2013). The Hidden Potential of Sustainable Neighborhoods: Lessons from Low-Carbon
Communities. Washington, D.C, London: Island Press.

Geis, D., Kutzmark, T., & Wu, Z. G. (2003). Developing Sustainable Communities: The Future Is Now (in
Chinese). Urban Planning Overseas, 18, 43-46.

Ghaemi Asl, M., Salimifar, M., Mahdavi Adeli, M. H., Rajabi Mashhadi, M. (2017). Simulation of low-
Carbon Eco-City by Using Urban Waste and Photovoltaic Technology: Sustainable Energy Planning of
Urban Sector in Holy Mashhad. Urban Economics and Management, 1 (17), 68-81. (in Persian)

Glaeser, E. L., & Kahn, M. E. (2010). The greenness of cities: Carbon dioxide emissions and urban
development. Urban Economics, 67 (3), 404-418.

Hsu, C. C., Liou, J. J., & Chuang, Y. C. (2013). Integrating DANP and modified grey relation theory for
the selection of an outsourcing provider. Expert Systems with Applications, 40 (6), 2297-2304.

Kocabas, A. (2013). The transition to low carbon urbanization in Turkey: Emerging policies and initial
action. Habitat International, 37, 80-87.

Lee, W. S., Huang, A. Y., Chang, Y. Y., & Cheng, C. M. (2011). Analysis of decision-making factors for
equity investment by DEMATEL and Analytic Network Process. Expert Systems with Applications, 38
(7), 8375-8383.

Liu, L., & Xin, X. R. (2011). A Study on the Sustainable Development of Sweden Stockholm Hammarby
Low Carbon Community. E-J. China Urban Studies, 6, 89-97.

Liu, Z., Ma, J., & Chai, Y. (2016). Neighborhood-scale urban form, travel behavior, and COzemissions in
Beijing: implications for low-carbon urban planning. Urban Geography, 38 (3), 381-400

Lotfi, S., Sholeh, M., Farmand, M., Fattahi, K. (2016). Urban Design Criteria for Zero-Carbon
Neighborhoods. Nagshejahan, 6 (1), 80-92. (in Persian)

Lv, Y., Bi, J., & Yan, J. (2018). State-of-The-Art in Low Carbon Community. Energy for a Clean
Environment, 19 (3-4), 175-200.

Middlemiss, L. (2008). Influencing individual sustainability: a review of the evidence on the role of
community-based organisations. Environment and Sustainable Development, 7 (1), 78-93.



(e 2
Uj,.%, FA

VARl EA-YY 6Y o4lond € 090 ¢ gl g il

Middlemiss, L., & Parrish, B. D. (2010). Building capacity for low-carbon communities: The role of
grassroots initiatives. Energy Policy, 38 (12), 7559-7566.

Murakami, S., Levine, M. D., Yoshino, H., Inoug, T., Ikaga, T., Shimoda, Y., Fujisaki, W. (2009). Overview
of energy consumption and GHG mitigation technologies in the building sector of Japan. Energy
Efficiency, 2 (2), 179-194.

NDRC (National Development and Reform Commission). (2013, May 18). Notice of the National Bureau
of Statistics Issuing Opinions of Statistical Work on Strengthening the Response to Climate Changes
[Website Writing]. Retrieved 2013, May. 18, from
http://ghsndrc.gov.cn/zcfg/201312/t20131209_569600.html.

NDRC (National Development and Reform Commission). (2016, Nov 20). Notice on Publishing Green
Development Index System and Evaluation Target System of Ecological Civilization Construction
[Website Writing]. Retrieved 2016, Nov. 20, from
http://www.ndrc.gov.cn/zcfb/zcfbtz/201612/t20161222 832303.html.

NEA (National Energy Administration). (2012, Dec. 25). Notice on Application for New Energy
Demonstration City and Industrial Park [Website Writing]. Retrieved 2012, Dec. 25, from
http://zfxxgk.nea.gov.cn/auto87/201207/t20120702_1493.htm.

Qin, B., & Han, S. S. (2013). Planning parameters and household carbon emission: Evidence from high-
and low-carbon neighborhoods in Beijing. Habitat International, 37, 52-60.

Raven, R. P. J. M., Heiskanen, E., Lovio, R., Hodson, M., & Brohmann, B., (2008). The Contribution of
Local Experiments and Negotiation Processes to Field-Level Learning in Emerging (Niche)
Technologies. Bulletin of Science, Technology & Society on Renewable Energy & Sustainability, 28,
464-477.

Seelig, S. (2011). Municipal Guidelines for Low-Carbon Urban Planning and Design in Germany -An
investigation into Scopes, Strategies and International Transferability. Guidelines for low-carbon urban
development. Paper presented at the 47th ISOCARP Congress, Wuhan, China (pp.1-11).

Shen, L., Wu, Y., Shuai, C., Lu, W., Chau, K. W., & Chen, X. (2018). Analysis on the evolution of low
carbon city from process characteristic perspective. Cleaner Production, 187, 348-360.

Tan, S., Yang, J., Yan, J., Lee, C., Hashim, H., & Chen, B. (2017). A holistic low carbon city indicator
framework for sustainable development. Applied Energy, 185, 1919-1930.

Tyler, B. (2011). Low -carbon communities: an analysis of the state of low -carbon community design.
United States: American Institute of Architects (AlA).

Wang, X. M, Zhao, G. C., He, C. C., Wang, X., & Peng, W. J., (2016). Low-Carbon Neighborhood Planning
Technology and Indicator System, Renewable and Sustainable Energy Reviews, 57, 1066—1076.

Wang, Y., Song, Q., He, J., & Qi, Y. (2015). Developing low-carbon cities through pilots. Climate Policy,
15, 81-103.

Yang, T., Chen, H., Zhang, Y., Zhang, S., & Feng, F. (2016). Towards Low-Carbon Urban Forms: A
Comparative Study on Energy Efficiencies of Residential Neighborhoods in Chongming Eco-Island.
Energy Procedia, 88, 321-324.

Yang, X., Wang, X. C., & Zhou, Z. Y. (2018). Development path of Chinese low-carbon cities based on
index evaluation. Advances in Climate Change Research, 9 (2), 144-153.

Zhang, M. S. Y. (2016). Low-Carbon Indicator System —Sino: Evaluating Low-Carbon City Development
Level in China. (Unpublished doctoral dissertation). Tianjin University, Tianjin, PHD.

Zhao, G. C., Wang, X. M., & Li, X. K. (2017). Life-Cycle Low-Carbon Neighborhood: A Genetic
Perspective in China. Applied Mechanics and Materials, 858, 249-254.

Zhao, G., Yu, X., He, C., & Tu, F. (2018). Low-carbon evaluation of rural neighborhood: A case study of
Yanhe Village, Hubei Province, China. Growth and Change, 50, 247-265.



