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Abstract: Industrialization and population growth have led to a significant expansion of human activities, causing a
substantial increase in greenhouse gas emissions and giving rise to a series of urgent environmental issues. Cities are the
primary contributors to carbon emissions in China, and urban households constituting a major source. Therefore, studying
the carbon emissions from urban households is crucial for energy conservation and emission reduction. Existing research in

China often overlooks the carbon emission differences in lifestyle choices at the urban household scale in small and medium-
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sized cities. This paper focuses on the carbon emissions resulting from the everyday and diverse transportation and diet
choices among urban households in the Bincheng District. The study employs methods such as the carbon emission
coefficient approach, multiple stepwise regression, and ordinal logistic regression to investigate carbon emissions and their
mechanisms. The results show that the average carbon emissions from transportation and diet patterns in urban households in
the study area are approximately 357.97 kgCO,/month, with a proportional relationship of about 41 between transportation
and diet emissions. Private cars, ride-hailing services, motorcycles, buses, and electric bikes contribute 92.72% , 4.88% ,
1.83%, 0.37%, and 0.19%, respectively, to transportation-related carbon emissions. Home dining, eating out, and
takeaway contribute 75.29%, 19.71%, and 5% to dietary carbon emissions, respectively. The analysis reveals that the
education level of the household head, family income, and household size are three influencing factors significantly
impacting household transportation and diet carbon emissions. All factors show a positive correlation with carbon emissions.
These factors influence carbon emissions by affecting household choices. The analysis further discovers that the education
level of the household head influences the purchase of private cars and the frequency of dining out and ordering takeout.
Family income affects the frequency of using ride-hailing services, while household size primarily influences per capita
values of transportation and dietary activities. The paper concludes with some recommendations for carbon reduction,

offering valuable insights for the implementation of urban ecological sustainability and nationwide low-carbon initiatives.

Key Words: urban households; carbon emissions; consumer lifestyle approach; transportation; dietary pattern
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Fig.1 Study area: Bincheng District, Bingzhou City, Shandong Province
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Table 2 Carbon emission coefficients
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Table 3 Definitions of dummy variables
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FREWCA Household income LR =1;1—1.5 1=2;1.5—2 1 =3;2—3 Ji=4;3—5 i=5;5 Tl =6
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Table 4 Statistics of socio-economic characteristics of sample families

AR b eI FEA /A FEA L/ % UNEELE )
Variables Options Sample size Sample proportion Proportion in census
FRE R 1A 3 1.03 10.42
Household size 2N 21 7.19 27.41
3 A 109 37.33 38.47
4 N 88 30.14 14.16
5N 38 13.01 6.78
6 A&V L 33 11.30 2.66
Mt 292 100 100
F R 18—30 ¥ 12 4.11
Householder age 30—40 % 78 26.71
40—50 % 108 36.99
50—60 % 80 27.40
60 % L) I 14 4.79
Bt 292 100
FBE A WA 1 TUF 109 37.33
Monthly household income 1—1.5J1 82 28.08
1.5—27% 49 16.78
2—377 20 6.85
3—577 13 4.45
5HUE 19 6.51
Bt 292 100
P EZHE KT INE DL 11 3.77 31.30
Householder education level B 73 25.00 45.31
Eth/ 57 19.52 13.71
K& 59 20.21 5.40
N2y QYR 92 31.50 4.28
Mt 292 100 100
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Fig.2 Transportation patterns of sample families
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ErRRHEOB N2 38.83 keCO, . 60.00 7

FIREWA I MBS (8=0.206) , BRI H:Ath K A AR | 5000 -
M BEASELH BABHIN 1.25 170, AR S sooo |
ERRHEI 29N 34.51 kgCO, gémm_

FEEMBL /N (B=0.132) B MM R AL EE
HIAIE R REARRE S — R AT KA
ERERHE 2 26.73 kgCO,. 5%, B 1000
Z AR NI 28 38 R B R HE S i e e, R 158.9 kgCO,/ o ]
A, Heh e R EER 18.9 kgCO,/ H . 2, NI A E Fik JE R shfe 4h3z
EEBHEN B2 R BB KT, Horh P 2 Wi Die
FEN = HZ M = 1 Z Z 3004 1 Z 50 N mHE T B5 RERETRERAHRBHENEGE
%Uﬁ //[\ ﬁai \j:]i%, % jnyljﬂf[ 38.4 kgC02 Vi H ﬂ} 32.27 kgC02 / Fig.5 Carbon emission structure of urban household diet in
A(E6), Bincheng District

x5 HARENTEMREHARE
Table 5 Carbon emissions from transportation and diet of sample households

FEA G E A B HE AL FE A B
Total monthly carbon emission Average monthly carbon emission

of sample households/t CO, per household/ (kgCO,/ 1)

FBEA: G 73
Household lifestyle

L i 254
Structure/ %

2 A5 Y &R 75.88 259.85 72.59
Transportation FEFEAE 1.50 5.13 1.43
CiRS KD 0.15 0.53 0.15
NBETE 0.31 1.05 0.29
CESER 3.99 13.68 3.82
¥l 81.83 280.24 78.29
wEIr JE G 17.09 58.53 16.35
Diet I 4.47 15.32 4.28
bh3E 1.13 3.88 1.09
SN 22.70 71.73 21.72
ST Total 104.53 357.97 100
F6 ZRUESEEEMALER
Table 6 Result of multiple stepwise linear regression
RARHEIL R AL bRt R AL
Unstandardized coefficient Standardized coefficient B

Significance

Beta FrifEi% Standard error Beta
# & Constant 43.738 71.188 0.539
J1 EZHEKF Householder education level 38.830 11.528 0.215 0.001
FHEWA Household income 34.507 10.093 0.206 0.001
FEEHIL Household size 26.726 12.481 0.132 0.033

2.4 R 1E L

HI THEA GEE b ARG A ) E 2 AT Ir AR 1.18% , TEA ¥ £ 4338 Logistic [A1JH 43 H7 AN % i
4 B RK A A AT R A A58 iR T B Bl AR SRR 1SRN S TR R LA
ASBIESE Hh S8 AR BT B HE R B = AN 52 [

Lo A W R E NIIME, 3 14 AR A R B R

=N
AR,
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Fig.6 Relationship between household size and per capita carbon emission

R R A i, DR T4 BT 455 M PR 2R X R B BE R 1A FH RS 3, ¥4 BROEL 43 285 40 AR (/) b
(R) =28, A b B LA R Z B K- m b/ LMK L b S8 2 U K AR R DL B S Z R K
s HUA 1.5 T3 R U AR BE | 1.5—3 T A IR K EE 3 J7 DL FRE A RS s KN DO 1—
2 N/ R BE 3—4 N R aE B E 5 NI UL EoR R R BE . G0 )7 2328 Logistic [M1IH, 115345
JLN AR (R T) .

%7 Logistic MARKETERZEEE

Table 7 Significance of dependent variables in Logistic regression

SR it BENE || RN B
Dependent variable Significance || Dependent variable Significance
FFF I Number of cars <0.001 NIEAYIAT - Number of cars per capita <0.001
L7744 Online car-hailing expense <0.001 NI Online car-hailing expense per capita <0.001
TAL NS AT Frequency of taking oublic transit 0.122 NIITFAANAZHATFR Frequency of taking public transit per capita 0.980
W B A% Frequency of riding an electric bike 0.099 NIIHF LB 4452 Frequency of riding an electric bike per capita 0.044
AMEATIZR Frequency of dining out <0.001 NIHMEFIZ Frequency of dining out per capita <0.001
ARIZAHER Frequency of food delivery <0.001 NIHNZHZR Frequency of food delivery per capita <0.001
JEFR TSI Frequency of dining home 0.680 NHIEF IR Frequency of dining home per capita <0.001

Horp R INA  MAETH SRR PP AP IA i RIEN ML 5T HE
YNLLERSERE S 3 YNLEIN YRS VPN ISSTESIP YV SIEE SHE 3Tk P g WA T
(P<0.05) . MIRMUBEZRRE | H#T KF S RBENCANE S 7K, 53090 0 AT 3 A B D 2 4 5% S e FUASE  #4
H A AR RE (K 7)

GERR P ESZHAKP AR X FREERAR A i SN NSNS G AT, AN AR SR EE LA
ARRZEAET P EZHE AR AAR S AL B GBI T 22 W S AL 2 2 1 AT REPE LR 32 30 i P BRIk
177 A5 P R BE A AR L L 9 SR A ) T 22 SR A S A T RETE o B L P ERHE N
I B DL GEBERY 2.74 F12.89 A%, SRBEMSCA w8 (5 S 2 1) 19 249 2 0 i RN 249 190 249 0 4 i T U AR K
JEE , BN WA GEBE A ) T 22 B R 24 42 AT 1 AT RETE LR IR A ZRERY 2.62 1,

SR WS 2 2 5 582 ) 0 0 496 ) S AR 4 140 e 2 43 JF Al 58 AN AR £ 7 5 0 1R A T
RHER, o 5 N KL B ZEREAR R 1—2 NS BE SR ULRA G A s, (H NI A SR AR, 49 R L
BREGR BEA 1] T 22 WG S RL 2 4 i R BEME 2 2/ NS R BE 1Y) 3.79 A% LA, BER X E LRI A0 B O, A3 K g
NI E IR AR 29 22T B R N3 W gl AR R FA G G A i S B AP R I
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Fig.7 Forest map of ordinal logistic regression
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F1k

3 i

WF9E % PR P 57 BE A Tl AR B B HE R 29 9 357.97 kgCO,/ H | o vh 28 38 47 B A5 HE T 2 4 TR £ 1 a3
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