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Abstract: In the context of dual carbon goal, as the basic unit of urban and rural ecological civilization construction,
community carbon emission accounting and ecological efficiency evaluation are particularly important. From the perspective
of household consumption, this paper adopts the carbon emission coefficient method and consumer lifestyle method to
calculate the carbon emission of community residents, and uses the super-efficiency DEA model to evaluate the community
ecological efficiency, and finally identifies the influencing factors of ecological efficiency through econometric analysis. The
results showed that; (1) the per capita carbon emission of community residents indicated the order of commercial housing
community (528.85 kgCO,/month) > unit community (475.66 kgCO,/month) > traditional community (368.33 kgCO,/
month) ; (2) The ecological efficiency presented the traditional community (111.04% ) > commercial housing community
(108.78% ) > unit community ( 105.70%); (3) Willingness to participate in community management and household
lighting conditions had positive effects on community ecological efficiency. In addition, the age structure (the proportion of

young and middle-aged population) had a negative impact on the ecological efficiency of commercial housing communities,
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while the improvement of education level would improve the ecological efficiency. Furthermore, the transformational
development strategies based on the characteristics of the three types of communities were proposed to provide a reference
paradigm and decision support for the ecological transformation and low-carbon development of different types of

communities in China.

Key Words: eco-efficiency; carbon emissions from household consumption; low-carbon community management; super-

efficiency DEA ; Beijing
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Table 1 The table of carbon emission coefficient
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Table 2 Data declaration of transportation carbon emissions estimation
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Table 3 The index system of household ecological efficiency

PR EELZ =V EL AN ) fbns X TERREE L
Type Hierarchy Composition Description Significance

BT R ARt LR Sk P ISSEL Ve i INRECIN) THEBA

Input index NIAE s T AR AL Ve INACTIN LA
Wl B FIREM A5/ FEEN T/ % FETIEA

B FE PN LN FEERIHE/ZEEANH/ (KW - h/\) 31 E N

N oK FRERK i/ REENA/ (/X)) FHERA

PN ISR FEEFMR SR/ ZIEN T/ (m*/ ) 31 E N

ki o 1E N AT SR FHEBWA/ KEENT/ (T8 N) GV AR

Output index Ji R R EXERTPSNES b

7 NI RHERL FWE AR FRIEN T/ (kgCO/ N) PRBE TG Y

Ji R 0—5 mfE R

http ; //www.ecologica.cn



2 FEEZR A5 TR AR A ST A AR SRRV 595

1.4 EBHCREWAIN R 3

ARSCPAG A XA ZSCR  BR T A IR PR 2 AR DEA B AR )22 5h 3 52 B 7 R 2
SN HAB A Z RN O T A AR e PR R LA R M AR B AR SO LA Gk DX B A DCFIRY it s
XA SR BE A AR A B R A | SR AR 2SR A 1 DR 38 DA 4 ) 7 S SR

AR SO E AL DX JZ 18 A (BOE RS2 e I R SE 6 A LIRAFR A M A RIE MR TS 5 Ot
A A TAES SRIET ) KA RE CRIRPR LB L3 4 R

FTa4 AESUEYMEEIEE

Table 4 The definitions of variables in ecological efficiency

AR AR AR LS A A E X
Classification of Variable Variable Variable Definition
variables name symbol attributes of variables
AR ¥ BfEAz £ SE-DEA BRI H B S BE AR R0R
KBELER . ' " o 18—65 % AF I IX. 1] PN 1 & 4E N 1 % JE RN
X .M‘ LR . Wl 186 % AE RS W AR B R
Family structure B L)
ot N VIR 22 3R, /N R UL R 0, =1, &%
BT xZ 5 U SEREEIIFIR N R0, 00 =1, mh e

h& =2, K& =3 Ak =4 W+ XL I=5

TSR 3 Bl FBE AT TAERIN O L B
A SR AT Bz %y il B FHEJEAT P R AL
Natural conditions SRR Xs £ LR Jrlmirg =1, Hith=-1
'H:%Hfi%- HXEHTIESS v s EHAEE=1, WEAEE=2, - K =3, LRE
Social services B2E H=4 EWEE=5

275 AW b oG T AR A58 i A 3R A I s B Y AT e — e 2 P [ U 5 R A Sty B AF o
TR AR REAL O AR BRI, WA BE 2 0k [l AR R
y=By tBix; +Byxy + o+ Bowg T e (6)
Hob, wy oy o, wg RPN AR AR i, y & =R RIE SRR, By L B, ... Be AT AL HEARIE
PRI ZR KL, & IRZET,

2 HiEKIE

HI T A" B AR A — U AR SCIE B 0K 1 (2017 ARJURTHTHOA ™ H 3 ) AHSCHE
FATVRETRIH 9 ik [ (2018 AR L AU GE AR 48 ) o U U JE IR SR R AR B S RE RE R TH #€ | AR 1% iR 55 11
Bl A DA 98 09 T B B i I R SR D VA 25 5 AR R A0 1 38 o ) s R PR R AT . RIS KT 2021 4F
3—7 AU M E RPN, MBS RIS S0 5 AR SR B0 A DX 96 T A P RE iod 28— 4F
Y43 A BIREIRIHAE S AR TR T 2 S i

SHOUAPRMELFEI P BT AL XA S RORIT Y S BRI A5 ) P45 [0 45, 43 A4
NG ZREFEAAG B FRE RIS B G A I MR 551 B0 B, e DX A T T R BT SREA T 1A A 68
B, LIRS N A S AE R s BT AR RIS Tl A FRIBOR HAA AT Ead 2 b SR TE FR AT A
SE I 9 B A AT AT 1, 2B UR IEXTT R IR AT, IR0 30 LA S HSE U5 — Xt — DR 1 07 s AT Rl 4 4
e, JE 3T H T R MR o 1 4 R S IR A SRR AR 181 1, BRI N iE 2 B

3 GRS

3.1 UL IXEHIE
311 R XEARRIE
Kof [51) F2 8 A7 A5 2 AR A AT RE B A5 3] = S LA (X S e AR TSR 5 R

http ; //www.ecologica.cn



596 xR 43 4

>z

[78¥4F3

[1kiaX

i X

VAL
°® o BRI
® Y EERRGEX

FIGAEX
KR ALK
o FiRMHLIX
o {EYsHEIX

B2 HAEEASHE
Fig.2 Distribution of the selected household samples
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Table 5 Basic characteristics of Household samples in three types of communities
At X 27 Community type

Gitt X - A X
FeRAL X B X Wb IR
Traditional . . Commercial housing
. Unit community .
community community
LA B R) R/ 1y 54 53 74
Basic information TR R BERAL, N 3.2 3.06 2.75
AR S5 0.72 0.78 0.94
IR HERE 1.92 2.7 3.71
P TAES SR/ % 0.41 0.57 0.74
I FIROL 0.46 0.70 0.72
R/ = 0.73 5.51 6.42
TR KT AES S IR 3.78 3.98 1.01
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Table 6 Characteristics of input-output indexes of household ecological efficiency in three typical communities
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Fig.4 Distribution map of household ecological efficiency in three typical communities
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Table 7 Parameter estimation results table for major influencing factors of household ecological efficiency in three typical communities
] 2k v
MK i phgy P ol
Community type ~ Variable Coeffcients TMIERRE 1 P 95% confidence Sig. feta
Std. error nterval
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= % % p<0.01, * = p<0.05, * p<0.1

4 SiLFEW

41 %

AR SCH FE FH AR DEA BRI A6 50T = 28 A X AL G X | B A X HIRG S Bt XA A 25380 i
FFVPAR e Ja X A S RCR I R R EA T WA 4307, T4 DA 458

(1) =28 MR XA ROR A PRAL 25 S 52 B0 AL G At X > Bl s Ak X > B 4 IX B 6 R, B84 EIX
PRIHANR A8 1A= 16 5 3, AR ASOR B, 0 111.04% B & At X R SR BRI 1B PRA W e ) AT 52
BEeA | AESBCRAAT 108.78% , AN —., B4t X FE AN]SR A AR S 1 00 R 7= 2 T 38 2 i i
HERCRUEE RIS HE , P LA SRR AE = AR P F K F o 105.70% , =24t IX R BEE A B R0R 4K
BT HHE 50% % 200% Z [, 7E 200% % 500% Z 1] LA ZF 2531, HAEEAR B HIZ M 50% 2 100% X [3] 40
B, LG X —2F L) R AR TE 100% & 150% 2 8], 76 =24t X b &5 B e i fa g . BAfi At X AR
BRCRLE 50% % 100% REAS T T TLor 2 =, 35 62.26% , 5 HAE BRCRAE =20 K i i IR m 45 A 2E . 15
G Ak ORI B 1 DX AR 25503 0 A 2 ) S 3 R AE 5 3 T 2 DX R P i Ay T o, G o359 kg b e S
FOFIIARGI PN 51 TAIRKOCR o B i o 4k XA AR 19 A5 A R0R A3 A 85 R 340750, i3 A Tk B T s b A DX 3 A
PR A%

(2) 1 XA S RCR AR R 2R R AT U408, T LA SR S A A TES 5 EE eI &

http ; //www.ecologica.cn



2 FEEZR A5 TR AR A ST A AR SRRV 601

PSR ASECR = BRI, T TAES 5 B AR SR R W) . X —Z5 R — R T BRI
Th AL XA B A F B 55— T 8 B 2 i R RS K T v [T R A DG AP A 16 (R B, ek i Xt
SRR IX SR AR AT BLA 3BT AR SE A S IRAT A S5 F4 0T 7 it 5k DX AR K BRI A 52 ), 3 s ke i > i v
TAE NGRS 0% 577 AR e HE R ) 07, W e HER AR th AR A TAEE AL, SULRIeT, 2 B E R e 2
B PR TE R A DX AR AR RCR TR s A A B U A R A S T AT IR, X R A AR
B RIS T AL A ) S H
4.2 higHEW

B X = 2 T A DX AN [RARRAE , AR SCE HH DA

() XHEGEAE XS, % T H B AR 2 2 ARG B9 BAR , b DX 2 0B T 5% w5 o7 AN 5 e DXl {2 158 it
W R RAETE TR SR THE R R b H S, gt X TR AR GE R A N
HFAS R 10 Ik, —P UL L RBEARTIH  BIEA2 , Ja Rl B R T 7 At X, Rk, 456 4 1T
(ISR BOR | A& Gt XN 7E 7T 7 B4 B A B SR AN s SC i Il s, B o 4 7 A 4R, AL
“THF TR A B TR U SR E E RS BEAN B Geat XA R Dy s A X PR A R FE Ok
RIVEEIRALIX D7 52 304k, & SRl , 40 56 Ji I AR 8, 5 R, 5 FAL Gt X B AL R FEAR R | =7 TN
B i LR B BAR , FLRE s a2 R B RN B U it &, SRR BB I %, A BT B, $2 7 RV R

(2) XA AL DX T, H AT D R TSR w1 LAY /D BE VR TS AE | Sl E BB LT 5B #H T At
XA BTG 20 b, B DX A SRR AR 4 S PR W R T FE AR R HE U 2 E Ji R A IR & . S ph X
FEXEHETAES S5 EIE R = X gm0, i S5 B T iZat KRR A B R0% . Ik, 507
FEDCA T 2 TAE R KT R A XA B T A S8 T8 AL S TR B 3R S (IR A A TR B (1 BN B Ry
X A A2 B A X A B b, B XA — RS2 2 7 PR A i R AR B | PR B [X
NS X RN 5155 SCT RIS TAE, JEIF R AR M SO I8 AR 05 3l 7809 2 1R AR N 5% RS #i SO b SR
{14) i) st 85 g JHE o e X 4 78 % Jre Al ik

(3) XTI T, T H A BRFHER AR = 2k X b i, DR DX 2 760 o R I 4 i Vsl HE A 7 4
AR 7 AN TAETE S 58, 3 5 DAk XN R ) FF I g i A 16 =R B AL TR 3RIB A PRI 2%
B TE %% . EET, JE BSOS i [7) Bsf A DG e R e 2 308 1) B2 vo MAC A 50 2 A 1y ok o 22 e HE i, PR B
FEIX B 5|5 S WA SBEE HEA TR 2 T80 R LR 38 0 s 14 I R VR 42467 45 5 =UAIR kA1 e A 1%
A K, HIWR R b Bk X AR 0 FF A X A8 BRI 2 DA R — B4k X 33 2, SR T4k IXEER 1 5 R A8 Je%

(4) BUNWL N I TEAL X R e $e A SRR b R EFRIRAE R, B8, B TR AFTREREA LD
RIS R BUR MR E A FHEAF R R INAE 202 R m N, N R AR
FIPRARER B TR . LR, BURF RN R 3P AR 2SR S (I (0 B A% B3, AN« 0 115 o 8 5 T
JRAL X RS ) 5| 5 S B ST AR A TR AR ST AR A 1 2l B | ST e A HE O 2 T AR T B (it
AR ETRA NG . BEAN ST H AT S AT fe HERCIAR , BUR & TF-0F 58 b HE RO 28807, 18
TITE 3% = A g AT HIE R4 B o 5 IR S5 B AR, DAUR/D BT SR 0 7= A BUREIE N N T 3 7 BE AT, iR A A
P RN B SR SR e R Bk g HARAT R IR SR

H AT, B W00 4k DXORUEE () A ORI DT, KBS 2RI TT A48 03 85 KRB 19 2R 8okl A7
AR X X B 098 K 22 A% S A XA e HE TS, A SO b 3t T A TR A DX ik HlE A% B3 485 2R 5 28 Ui
L0V P B AN — 30, 5 L, Ak as AR %S R Bk X B HE A ) o M 4 SR A — B, S R TT AT S XAk
XA SRR E L7 ), B IR B 0 5 4k s 0 A LA — 3, B Mk W] 1 A 55 B AT HE 4k
TR AR R HE O BRT5, RS O e 2% R AR IR TS FERRHE AL 228 AT B HE A JE R L iR 5 18 T
JE SRR S A SR e i, SRS R ONE A T E S WA AN, SO R 2 R e A T —
SERZ PR H S BFFOR 20 G AR TR A I SRt b 58 S AR R . AR SO X b T B A A X SR i A A 300%

http ; //www.ecologica.cn



602 JAE = 43 4

ERRUG R AT, R s A0k A A, 2 RERE R, ekl 2 T O S AT B , EANK R]
B D T FE o RO AL Bt X AR S RRIE N, AN, TS X2 T A B Ik XN T 4 X 2 1 T
PR 1530 A SCRIE— SRR S ABHORN LR, A5G TR IR Kk KA i 5 i 98 25180
A S VR

22 3CHf ( References) :

— o
N N R W =
[ T T

(8]
(9]
(10]
[(11]
[12]

[13]

[14]
[15]
[16]

[17]
[18]
[19]
[20]
[21]
[22]

[23]
[24]
[25]
[26]

[27]
[28]

[29]
[30]
[31]

[32]

[33]
[34]
[35]

[36]
[37]
[38]

[39]
[40]

VR, ZERRMM, FERSF, B206. 25T LCA mdb stk Ku ke o, AT - BRI 5308, 2013, 23(S2) : 5-9.
A2 X AR T MRS K B AR AR IR A T R TR IRVIRHEITE, 2021, (4) : 44-47.
JAZA, A, ARAE. DR ST A B A S B A IR I SR, 2021, 22(5) ; 22-25.
DEBR, BN R E AR T AR R AR SR SR ST, 2021, (5): 12-15.
T 3 T SRR R f A DX BRI, 2038 538 5 (SFARRR) , 2016, (2) @ 120-122.
FERE ) RBE, XEBE, B, FHRN. BT AR M X RO 25 S AR IR, DU BREE, 2020, 39(3) : 182-188.
Schaltegger S, Sturm A. Okologische rationalitit: ansatzpunkte zur ausgestaltung von okologieorientierten managementinstrumenten. Die
Unternehmung, 1990, 44(4) . 273-290.
WBCSD. Eco-efficient leadership for improved economic and environmental performance. Geneva: WBCSD, 1996 3-16.
ERE, BAER. FETHACK DEA BRI E A PrAEASBOR I 25 2590790, ISR, 2011, 8(3) : 443-450.
WRE, Rt ABHCRESEAZT. ZHFM: tESFM, 2005, (2): 60-66.
PRVLEL, 220 . A ZSBCRAEW IS/ A i RIS, 48PN, 2008, 26(3) : 110-112.
Wursthorn S, Poganietz W R, Schebek L. Economic-environmental monitoring indicators for European countries; a disaggregated sector-based
approach for monitoring eco-efficiency. Ecological Economics, 2011, 70(3) ; 487-496.
Seppilda J, Melanen M, Méenpéi 1, Koskela S, Tenhunen J, Hiltunen M R. How can the eco-efficiency of a region be measured and monitored?
Journal of industrial Ecology, 2005, 9(4) . 117-130.
Hur T, Kim I, Yamamoto R. Measurement of green productivity and its improvement. Journal of Cleaner Production, 2004, 12(7) : 673-683.
Kuosmanen T. Measurement and analysis of eco-efficiency; an economist’s perspective. Journal of Industrial Ecology, 2005, 9(4) . 15-18.
Romano G, Molinos-Senante M, Carosi L, Llanquileo-Melgarejo P, Sala-Garrido R, Mocholi-Arce M. Assessing the dynamic eco-efficiency of
Italian municipalities by accounting for the ownership of the entrusted waste utilities. Utilities Policy, 2021, 73, 101311.
. 2000—2006 4F 1 [ X Ik ARCRIFIT—IE T DEA JPIRfYSEIE M. £ 3P, 2009, 29(7) ; 1197-1202.
HAN, BRI, BEAE, BT B AT ABGIE AL 2% AT ) DR SRR —— LIV . A= 352E4, 2009, 29(5) : 2473-2480.
(B, Jrolstk, . R AL I PSR B AR R, 2017, 72(11) : 2047-2063.
1, FAR, SCRIBL AR TR OUIR IR SR A BIIL. LR T REBEAE, 2021, 35(5) 5 11-20,
PVER, B, FFHAZE, HE B RUHESEIM TR A AR A 2 I SIVERT Y. BHCE BIRTSY, 2021, 41(19) ; 184-194.

Grassauer F, Herndl M, Nemecek T, Guggenberger T, Fritz C, Steinwidder A, Zollitsch W. Eco-efficiency of farms considering multiple functions

of agriculture: concept and results from Austrian farms. Journal of Cleaner Production, 2021, 297, 126662.

HPE, Wi, 352, B KB R T D E =R A SR 52 m R R0, PRk, 2022, 36(1) : 91-97.

WA v Il DX A8 DA B PR 3 SR A BT ——LL 2000- 2006 4545 Bl A, v [ 2R, 2008, 16(S1) & 566-570.
A, NI, FEIAN, IRSCE. b E AR SR I X e M S A A TEE. PEAE - BRI, 2014, 24(1) : 47-54.

EMEL, AREE, BRBE, BIENZL, WM, R SR X G T B R HEORAE 5 e R — DAL s o . AR AR, 2019, 39
(21) . 7840-7853.

BN, dxk, sk TR R X ROE BT . MRS 59T %, 2015, 34(1) : 55-59, 70-70.

Yan B Q, Gao X L, Lyon M. Modeling satisfaction amongst the elderly in different Chinese urban neighborhoods. Social Science & Medicine,
2014, 118 127-134.

ZE, BT AL A AR A 5 R R HE I TR A R B 8 A TR RIS, 2014, 21(6) : 15-20.

SiHe, SEEZR, F80E. bat i R R A AR X O S, HUSESE ST 4, 2014, 33(5) ¢ 65-71.

Yang Z, Fan Y, Zheng S Q. Determinants of household carbon emissions: pathway toward eco-community in Beijing. Habitat International, 2016,
57. 175-186.

Reynolds C J, Piantadosi J, Buckley J] D, Weinstein P, Boland J. Evaluation of the environmental impact of weekly food consumption in different

socio-economic households in Australia using environmentally extended input-output analysis. Ecological Economics, 2015, 111 58-64.

TSR, B FET BT 0BT AL e B S i R BTG, BEIRAY:, 2012, 34(3) : 494-501.

AR, XIS, PR A A A BEBEOR, 2014, (2) ¢ 57-60.

Charnes A, Cooper W W, Rhodes E. Measuring the efficiency of decision-making units. European Journal of Operational Research, 1979, 3
(4): 339.

ATET, VR, FATI, SEAHE, . WRRSEAELL T BT AR X A5, 2018, 38(14) ; 5170-5177.

WEERE, HRHT, BREL REMRAE X E RN RS ST —— L SHLEE A AT M. S5 ITRL, 2015, (16) : 65-66, 68-68.
Fizth, WS, BRIEE. 2T RO R ZBE R HERCR i B0 DR R I ——— VTR T SR8 3% 3 i 1 & Hdie. A 52k,
2015, (2): 30-39.

HAEMG, SEEZ R, AR JUnt e B B mATRRHR A B i A 0 Al SR P 2R IR A2 S BIE ST, 2011, 18(9) : 104-112.

Han L Y, Xu X K, Han L. Applying quantile regression and Shapley decomposition to analyzing the determinants of household embedded carbon

emissions; evidence from urban China. Journal of Cleaner Production, 2015, 103. 219-230.

http ; //www.ecologica.cn



