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Indicators for evaluating sustainable communities: a review
ZHOU Chuanbin" ", DAI Xin"?>, WANG Rusong"* *, HUANG Jinlou'

1 State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085,
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Abstract; The concept of sustainable community combines the principles of architecture, ecology and sociology, reflects the
harmonious relationship between human and nature, and follows the tenets of sustainable development. Constructing
sustainable communities needs the cooperation of different stakeholders of planner, real estate developer, governor,
inhabitant, and manager of department of property. Sustainable community indicators are normally under an indicators
framework , applying quantitative or qualitative indicators to assess the sustainable development level of communities. First,
concepts, contents and research history of sustainable communities were summarized, and current evaluating indicator
systems such as Leadership in Energy and Environmental Design ( LEED) , Building Research Establishment Environmental
Assessment Method ( BREEAM ), Comprehensive Assessment System for Building Environment Efficiency ( CASBEE)
China Evaluating Standard for Green Buildings ( ESGB), China Evaluating Indicators & Evaluating Standards for Green
Communities ( EIASGC) and other relative literatures of sustainable community indicators were reviewed. The main findings
were: (1) different evaluating systems of sustainable communities focused on different stakeholders, such as planner, real
estate developer, governor, inhabitants, and manager of department of property; (2) methods such as theory analysis,
frequency statistics, experts consultation and public participation could be applied in the processes of establishment
indicator framework and selection of indicators; (3) sixty-nine indicators were found from twenty relative literatures, and
the cited frequency of each indicator was counted ; among these sixty-nine indicators, twelve indicators cited frequency were
more than 50% , while five indicators cited frequency were less than 5% ; (4) weights, standard values and results express

methods were important parts of evaluating indicator systems, both average weight and weight determined by method of
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analytic hierarchy process ( AHP) were applied in current evaluating systems. CASBEE proposed another useful way of
expression the evaluating results ; the ratio of building quality (Q) and environmental load reduction (LR) were adopted to
express the concept of efficiency. The review also found some deficiencies in the current researches. Firstly, most of the
researches focused on the community themselves and neglected the materials and energy interaction between the community
and the natural environment. Secondly, dynamic developing progress of constructing sustainable communities was not paid
enough attention in reviewed literatures, which was important for evaluating the built urban communities. Thirdly,
designing process of indicator system lacks of public participation. Inhabitants were the most important stakeholders of
constructing sustainable communities, thus their requirements should be considered at the starting point. Lastly, there were
still arguments on the indicators weight and the standard values because the basic natural economic and social conditions are
different among communities. In response, some new areas should be rising in the field of sustainable community research
(1) complexity theory and distributing intelligence should be introduced to analyze the demands of different stakeholders
and dynamic developing progresses; (2) life cycle analysis and ecological footprint analysis could be applied to analyze the
dynamic interaction between community and the outside environment; (3) the executive methods to integrate consulting
experts knowledge and the demands of communities inhabitants in the process of designing the evaluating indicator systems
should be developed. However, an objective and systematic evaluating indicator system framework with public participation

were needed for sustainable communities.

Key Words: sustainable community ; assessment; indicators
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2.2 %&[E BREEAM

L[ Y SR T 5T T 20 858 BF M J7 15 ( Building Research Establishment Environmental Assessment Method
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PRz R
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Table 1 Relative stakeholders in evaluating systems of sustainable communities

A 254 X S A 25 A 5& E 4K Relative stakeholder of constructing sustainable communities

PR R :

Evaluating systems BB I BUHRI] i P BT ]
Planner Developer Governor Inhabitants Property manager

LEED vV VvV

BREEAM vV vV

CASBEE % Vv

ESGB Y vV

EIASGC vV Vi Vi

[19] vV vV vV

[20] vV Y% VvV

[21] vV vV vV Vv

[22] vV vV v Vv

[18] v v VvV

[17] vV vV v VvV

3.2 SN R TR AR HE S
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Table 2 First grade indicator framework of typical sustainable communities evaluating systems
W AR

Evaluating systems

— Y FEFR First grade indicator framework

BREEAM TR FAE RS BB K MR 258 T5 Y (RS &
LEED AIRREL S RRIER TS BB AR AP K MRS BRSNS BT S R
CASBEE TN IS B RSB BRI IS AR S s A B
ESGB S FEAMAEE RS R IR A VK SR BRI I SRR S AR I B
ETASGC FEARGEAE Mg i Ml B A0S
[19] A ANIE T AR RO SR AT AR SRR B R BRI R AR R
[20] BT ABFW ABHR FRBoE e XA A0k
[21] B0 AR RA SR ALY IS T
[18] &R FR VEEAA T g oiss IREEA 1 IR R AEEISE SCHIRER R A ] i
[17] DAL A R XA e X 55500 A XA s ) 4 DX A1 A8 A DA BRZ 4 4 X e
F3 AESHRITEMERREXEKE] AREIRE
Table 3 Indicators for evaluating sustainable communities and the citation frequency by reference
YRR =R TRbREAL 2% E S 5| s
Second grade indicators Third grade indicators Units Reference values References Cited frequency
BRI KAFEE =% [36] 11
Natural ecology FHEREE dB B<55 <50 [37] 12
and environment WSk R "f;\% f;ﬁ;irﬁh’lﬁ [33] 6
SRR % =30 [29] 10
N g b T AR m?/ A =2.5 [19] 8
TEYINC S I IR AR #k/100m? =3 [29] 4
WY ERTEE ES1 [23] 2
H -8 B B00; < <1.5 [29] 5
23l Traffic N A AR L fHEF] [19] 3
SEPREERZ I 2SI 5, A - [30] 3
B0 T8 53 AT m <500 [29] 5
N A 3 g T AR NN =10 [38] 3
N AT 2 I 2% 1 km/km? =3 [38] 8
1F G BB TR R R % =50 [38] 5
JEAE A N Ja AR AR m?/ A =20 [19] 10
Living conditions R % <30 [19] 7
RS AR — [30] 2
N R dB <45 <35 [29] 11
TR C K=~20 H=~26 [28] 6
FHAFRE % =15 [28] 4
REVRFI TR A2 % =10 [39] 11
Energy uses ] AR BRI % % =5 [29] 11
HAT iR % =50 [39] 10
FKGEUE KRR/ AR % =90 [39] 10
Water use FRI ] o A X K ) % =30 [39] 11
V57K AL 5 SR RRHE R % 100 [20] 9
1% T B A I BT AL B R % =90 [39] 8
Solid waste management EREBTR % =70 [19] 7
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ZYHE R =YUET TRbR AL 2% E SR GINEIES
Second grade indicators Third grade indicators Units Reference values References Cited frequency

A T i TR % % =80 [20] 8
feSinup e B A AL L B % =20 [29] 4
Building materials 3R M L 4] % =30 [39] 13
THAA A} T A B 3] % =50 [28] 8
o et i DX 4l JLFE IR 352 42 m 300 [19] 3
Supporting facilities YN IE-A ]S % — [30] 2
XA X BT IR 55 R % [ [40] 3
X R PR B St 5 % i [40] 6
FEXE R o S HE NG % =30 [19] 3
Residences 60 % LI 4E N A EL B % <10 [41] 2
RSP 4% % - [41] 2
KL KAER % — [21] 2
PR % - [30] 8
SRR AT L % - [41] 4
A3 GDP SIWIN — [41] 4
I B 7 B¢ Vb - [22] 4
AR Culture 10 J5 WA B A5 E i 0.6 [19] 1
i R A IS5 B s ) % — [22] 4
BAEH XRS5 BAR B HZPEN [19] 12
Security management TR R % - (1] 9
PERTREINRILE Ve lGs — [22] 5
{5 B4k Information 41000 AFIH S ATTHEHLEL =) =356.2 [19] 1
£ 1000 \HA B B i £ B =410.5 [19] 1
K ERE KR % =3 [19] 1
Dynamic development KRR R R % =6 [19] 1

MERHRT LA A 10 LB ST (B =50% ) B8 bR RAFREE ARG gt AR fEm A %
PR ) O I B DR AR TR R DRURI TR RS RE AR WK AR B B TR oK Il A R ]
K B 3R APEME LGB 4 DX IR 55 A R G , 4k 12 T J& TR DL Y A T BE R A AR, X
A1 RGUHBUE <5% ) FAEARA B 10 J7 904 B 435680 5 1000 AP0A DS ATHFR LA & 1000 AP
SRR B P R OCHHR AR R 3 5 T, b A B R OCHER bR AR e RS T A X
A A R R KT RO BN B B AR AR . BB 3T I AN SR 0 10 T R DX 2 S A XA HE A
AOME— AR, T B 25 50 P LS AT 2 (5F K JRKOF ARSI A IR B A5 A OC AR B B L BN b (e
FR TR AR 2 22 07 TH% T
3.3 RARIPM ARG

BA B A A PP R IMA R R T 4 FRFR I TT 15

(1) RBALMSZREEWR R PRI T e PR IR s R e A b, ME LA M ZR S IR a5 2R . X —
RAEVPPE IR R A SRR 3 SRAE ) Valentin 552 HENT 1 AR IS4 KN 4R 17

(2) FIIBE AT 7 H AR AT i, A [R) B 45 A5 9T 19 23 B ) 22 /0 A B HE o 2R 3, i [
BREEAM HJRIIREA S [E ) LEED LUK H I B S (i SR O Ao 2, al AR 38 AR 2 B0 i 5 3 i
M AR A E AR A 2 FEOT M A R AR K 22 571

(3) BOLMSL IR R RGERZ U] 20l A — B0 I g, 2 HATAE SO R R 2 UL
FRARPPA 32 2020 2200 AR S A R AR R R ST SRR WA T A 5 1 7« — SR R WA 7%, 3
TR ok A GUTHEERA B A3 0y 2201 R AT B 2R RO A T TR R R AR
(R Y SRR B L i DS DA, LA AR M i B sk 55 0 @ PN S AR IR R 5 03— 2K
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SEBORITAN 5 2l 1Ak, PR e A 2k DX P A (L P R A 214 o S R Tk DR Ry 0 3 R JBR B ) 3 A
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