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Abstract

The carbon emission coefficient method was used to calculate the household carbon emissions in
Kunming Region, in 2020. Then the carbon emission characteristics and emission reduction path
was analyzed from three dimensions of residential energy consumption, food consumption and
transportation. The results showed that: (1) In 2020, the household carbon emission was 793.42
million tons. Among them, carbon emissions from residential energy consumption, transportation
and food consumption accounted for 42.3%, 34.0% and 23.7% of the total emissions, respectively.
@ Based on the analysis of household carbon emission characteristics, it is estimated that the car-
bon emission can be reduced by nearly 50% by constructing emission reduction paths through op-
timizing residential energy consumption structure, encouraging residents to adjust their diet
structure, and increasing the sharing rate of public travel. (3) The strategies were proposed to real-
ize carbon emission reduction in household life from the four aspects of strengthening infrastruc-
ture construction, strengthening enterprise operation and management, strengthening institution-
al guarantee measures, strengthening publicity and education.
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SERURAAL ROy 2 BT A SRAL S s 1 5™ IR [ @ 2 — o TPCC S YR PP FE . i 50
BRI, B 90% 5 NSRRI A IR HE AR = U R[] 3R B BUR e AL
AL IR, S1E-F B A5 IEAE 2020 4F 9 58 75 JEERE E R & — Bk atie LEA: P ERER s E R
HETTHR B, CO, HFI4 T 2030 fFRTIA RIS, 25714+ HL 2060 4F AT SCHLm AT, 7 L3 [E B 1
X s HARRIT RN, MOV E B — MR R ELE N, WU BRI HE RS AR A
RIS 3 3

AR, KT RFELGHRAR IR 2 BIVF 2 25 R WERARE, KEH TN ERE
FEPE TG BOTRHEBCEAT 73 80T 18— SRR Ji RO 2 S MmE i (2] [3] [4]; 3%, ME mwiFtE R
AT AT RE T ) BRI AE T S I BRHEK(S] [6] (7] AR FCTFIR LR, A FIHPEO 20y TPCC
B2 TR N M M TR 9 A T S s RS T A N T B A SRR HE AL
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2. BiEKBSHRFE
2.1. #IEKIE

A FE T 85 A4 73 B T Ja TR 5 A 3 TR, S R Tl 0 A B 5 A 35 B R TR AR 20 BT A 5%
Hlmmi2k. Hb, JEERere. SYHE RS, W (BHTSIHHHES) (SRiEEEE) R E
AT AR AE 73 A A DS W D SR T A et o LAl P R ORI LA 1

Table 1. Basic data for accounting household life carbon emissions

* 1. BRRESFERHAMGEREMEE

HiERA HIRAE B RIR
FERFER A A< EIERA

JRAEREFERLR BRI A B R Heit Bl
o RRERNE . WK, BK. BK. A R .
B FUTE. WL BETURE R0, R 9 RACE. it B
I W55 5 e 5 R B BA H AT E e
OB AT A ATt HT AR S VATTHE
S et REAK B R B B, (P K, s

HATHEREATEAN D ERAHEL . FREARE LS.

22. MiRFZE

A TTERH (2006 4F IPCC R = MAIE RA8 ) [14] P HERF B R BUZ F 7%, &%
VERAHBCR B 20 TR REEEAE P EAERERE. W PR CE T 507k WX (1) .

C, =X AD, x EF, )

A Cp i RS AT AT REAE A 0V Db U & s AD, AN 28 SR 3 & EF, AN TRNE 9%
A AP HE R EL

FEEAS I AT RRARSCR, MR 4. To 2R 502 2038 H AT 77 3R He T A B0 0 HE i R O AT A
WAL G, WG EREAREN OSHBATHE . HEITRI T

C, =22 L, xEF, @)
i

A G oNJE RSBE A E SSE AT RRHF U B Ly A & RAEAN R AT T7 30 B 47 B 4G EF A
AT R BBRHS RS m K ERR RIS n AT 07 5OR

Table 2. Carbon emission coefficient values

2. IRHI A

BRHEBEREL Bpr Hem & IR
il Kg/Kw+h 0.5271 S HHR[15]
WALH S, kg/kg 3.29
) EIEHES kg/m® 0.97 )
JEAE REFERHE IR o S HR(14]
EIERIRS kg/m’ 2.17
SR kg/kg 2.11
H kK kg/m® 0.3 ZHEHR[16]
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GiScy kg/kg 0.94
e kg/kg 1.4
[ kg/kg 1.4
g kg/kg 48
K= b kg/kg 1.75
T SRR HE [ kg/kg 0.28 S R[]
i kg/kg 2
LRI} ke/fH 0.2
fif IR kg/kg 0.35
41y kg/kg 1.9
[irgll] kg/kg 2.2
Wi asg g/ N\ -km 17.5
S TR o g km 021 TR i R
A% g/ \-km 108.5
HAHZE g/ A\ km 87.6

3. [EREREE FERHI R G4

3.1. IRHEEZEER

A%, 2020 E BT E RAEHHEEUSR BN 793.42 73 t (RHEBR L 1), b, dEdRE
A RHER K, 15 335.62 Fit, HARHIER 42.3%; 2SI BT A BIRHERE N 269.76 T t,
HRHERCE Y 34.0%; YT SR AR B HERCRE BN, AR B HECR ) & EEN 23.7%.

m JEAE REAEBRHE

m B RARERR w2l AT BRI

Figure 1. Diagram of the composition of household carbon emissions in Kunming

region in 2020
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FIN BF AN 172.05 75N HILTHEARF] 2020 F41H E K a4 R A R BkHRE N 355.62 77 t.
A SR H 7T FERRHE SR A e K I HE ORI, 5 8 R AEFE S HE R 1Y) 68.28%; HUUR BB
P WAL EE R B RS FER A B HE S (WL 3).

MIREFNRA T R SR E, WA G 32 2 e R ST FE = A, LR T ™
A BB TSR A SR P R BEREBCHEBUS B R I LR, A F] 72.1%, BB A BHE Sy
12.1%, HEREFEr= L MBRHRBCR 5 LA R 10%.. LA 7 1) JE A% R FEBHE R 5 2 b o ) AR R Y #E
FEAE L HE AR B RHE SR & EE A 55.0%. 36.8%.

Table 3. Carbon emission and composition of residential energy consumption

% 3. E{EREFEHINE REAAMR

sk ZER WAEE R RA R
HBET 1) i (%) SR 1) i (%) HEB(CT 1) i (%)

CiWa) 242.82 68.28 176.92 72.1 60.63 55
EIHEES 33.89 9.53 29.69 12.1 0.33 0.3
R 31.22 8.78 2.21 0.9 40.57 36.8
WAL R 17.82 5.01 13.99 5.7 2.54 2.3

EHERRA 15.22 4.28 13.50 5.5 0.00 0
H kK 14.65 4.12 9.08 3.7 6.17 5.6

MR RS BEEN R BT (L1 2), IR R R B B HE SR B A 5B N 138, A 38 e
B EEAR Rk, YT 1 AP~ A ASSERHEGE R P AR 0N 14.9% —4.0% —16.8%-
—10.0%, & RHERCR 2> SR AE I 129.8%. 44.0%- 10.9%. 12.5%, ] WLEEHE A 10 1 )
BiCHE RO P3G TEIR T« R 8 IR R BEBcHE St R B N B 5 R R Btk L, 2 A
MR EER FK S B8 R RedE vl DASE I 2 N 3=, A8t iis i vT LATS 3045 R

WU TS
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Figure 2. Diagram of the per-capita residential carbon emissions under different household types and population size

2. NEMEPRBREAOMET A EEFRBHNE

3.3. RLHEREHERUA AL B FLAHE
i am NOGUHEdE, 2020 SE2T RV RBRHLE DY 188.04 75t Horb, HUETRIAISETE 9 R
IR HE IR & H R, 70N 36.1%. 16.2%. AT & RSCRE (T P0iH e Bk FF U S5 44 Lk 4.
FEIARAE P RURAAE 0028, EERAE S B b, R, IR, e, 993K AR
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PR IR R (5 ELER, AR 31.8% 15.6% 12.1%. 11.8%. 11.0%. ARAHE SS90 B,
A, 2R B F AR R & EE R, BN 46.5%. 17.4%. 9.3%. HLAT WL, Tite I
JE R AR AR R, REMRZEEYE R O MON T BRI S HE R .

Table 4. Carbon emission and composition of food consumption

4. RYNHBRRHINE R EAAR

) AR R WE)E R A R
e HEBE A 1) 15 H(%) Hemea (75 1) 1 Lh(%) HO =T 0 15 H(%)
GicCy 67.88 36.1 38.87 31.8 30.60 46.5
SES 30.46 16.2 19.07 15.6 11.45 17.4
fr 21.06 11.2 14.79 12.1 6.12 9.3
i S 19.37 10.3 13.44 11.0 5.66 8.6
LUES 17.11 9.1 14.42 118 1.58 2.4
S 8.84 4.7 5.87 4.8 2.96 4.5
K= 8.65 4.6 6.60 5.4 1.78 2.7
fif IR 8.46 4.5 6.36 52 1.91 2.9
YSEveS 6.21 33 2.81 23 3.75 5.7

AR JE R REN DR, A i E s R 3. EE - 5 R K RERt
FHAAENDRI, FABHBCR A RS, X1 A ~5 AP, ASBRHERE IR P ARG S
AN 13.8%n 25.2%- 34.2%- 36.8%, 16 7 EIRARICE 70 mAR G N : 127.6%. 12.3%- —12.3%- 71.0%,
AT LBE S N UGN P S5 BRSO IR DR SR o« AR P R R BE S 0YH e i HE = B A K RN
FIgm, A GRHESCE RS, H 2 AP B R A B R E S N T 1A X1 A
Jice NS, NIBHEBCEZE P AR SN —41.2%. 45.1%. —47.0%. 80.4%. —59.3%, &/ Sty
HEREZ PR N 17.6% 117.6% —29.3%. 125.5%. —51.2%. Bk, £ A xR ERA
B0 SR HE SO A X BN

AR LTS
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Figure 3. Diagram of the per-capita food consumption carbon emissions under different household types and population size
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3.4. ZBHITHERHES R B EL4FAE
A CRBM ST 52021)) , #iZE 2020 K, &HHLSIERA &N 297.01 T34, @i ke 2,
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A FERENTCE K BEEI D 78.7:21.3. BT, 2020 54T o fi RS g 26 36 58 3 H AT 7 A2 (B
JBUEE 269.76 T3 t (HEBCR S A BRI 5). Ferfe i1 B8 AT AR BRHRISCR & 4 i A AT iR HE LR
1 80.0%, fk FEMHBE; HUGE B A S AT P AR BRHERG TN 10.1%; dit gk AT A

H AL HE AT AR R B TRCAE e i oy R AT R AT BRHEBCH T ELEE 2035009 5.8% A1 4.1%

WA BRI RS BE AT T M, A4 R EE A AT 7 AL B o 4 i A2 08 AT BRHE U
84.5%, REICHFIESSHEMATHAN 5.5 . HHEFREF, BEL LTI ARG s, B2
94.5%; HERHAT . ST A SSHAT AT RS AT T AR MBI L BB, 2 2.5% 2.4%A1 0.6%.
T IEHREE, T AS AT R A8 AT BRI 2RI, HBAEi S LIk B 52.1%, MG AT

Mok AT T A BRI B, 5090008 24.3% A1 23.6%.

Table 5. Carbon emission and composition of transportation

5. RBHITHRAE REAMR

o 4l B R AEERFRE TR R
R HEsE (T 1) i Hi(%) HS (T ) HE%)  HEBECT Y (%)
H2 % 215.81 80 215.41 94.5 — —
A A 27.25 10.1 5.47 2.4 21.78 52.1
Hhik 15.65 5.8 5.70 2.5 10.16 243
AR 11.06 4.1 1.37 0.6 9.87 23.6

I AT AR AT 2 SR AT O A AT R R ISR R, 0T A R AT B R AN AT 5 A B
giK, SR 4 FroR . A E S BER PR A AT B R BT BN T 5 km MIBRE X R A, BEAE
HATERRS IR, S HE A 2 BT RO LGB 2 0. AR A A R, 7E 15~20 km 9 HATBR &5 X (] Y,
A HEFRELEFEE B E DT LG 7 90%, 1M HH ™ AR AR HE I S 2% X 1] Y BRHFE U 2 94.6%; 4
AT BB A 20 km I, 98.1% 1520 AT BRHEBOR B T B 2 2 14T T E K EEAE /N T 10 km HATER RS Y,
R A S AT R Hed B A AT T SO B R R W PR AT AT KRR HLBIAE 90% /A1), HIH =4
BRSO & TE 4 e R KR A AT BSOS &Y 30.2%. BEE AT IR RSN, To 4 5K e s Rk £ 1 2k
HAT A AL A AT A LI BE 2 3, 24 AT BE RS 7E 15~20 km Y NI, I 85% M) Ja Rk 2k thAT 7

X BRHPICE 2O B T REES.
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Figured4. Diagram of the per-capita transportation carbon emissions under car owning and car free households
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4. BRFEEFHRAHEZ S
4.1. BIEREFRBBHIBE I

JEAE BERE B H TR J SR AR T R HF TR h B 40% o e LR TR REFE T B £ AR FF ORI,
o A REFERRHE LS R 68.28%; UGB TES TR, BRHAFICER 5L A0 9.53%. 8.78%, H'E
JEAE REFERRHEBCR o5 FUAE 4%~5% 2 8] o F 7731 B AE o AR REAE P AT AT, AONJE RS A TE F i
e BB MHRBORIE, £ 3 E R i e R REIR A MR SR I T, B R P L i AE ™ R
IR IR FHE 2 AT BR[18]. KAHEREIE R . AA i RFREIR AR, A S DL 1 REAEH IR HE ) 1 22

AR AT B, 0.6 m® RIRS AT EAR 1 kg BEBR, SLILBRIRHE 0.9 kg, 0.42 kg WAL AT < AT B4R
kg 0%, SEOUBIBIEE 0.74 kgo 4G IRBLAE ™ A8 T R 500 4 3 R AR AREAT B i, RORME 7 e RSB A
FIRIBER o 50% FIBRA AT b AT B e, P SRR HIETRCR PR 3% 2 A o

4.2. BYIHSHRBHEEE S

YD PR BCRAEBRHE A B 1 5 A 23.7%, A EOJE AR REFERRHEBOR 2038 AT RRHE, HAE
RN BARRE, FEESEN DRI, AR e RN i RS & 2= # 2 T
Bk o XA 5 F R 19158 AW TE A BLBE 5 S RE UG K, £ il 2% 7 B S BL B S T s R B R 3
AR B R i RS E &I B HE R AR A 0 A, SR P S U ARG 1 N, A
PRRHETBCET 24N B 18.3 kg, ARAAE S SEMUBAEIE N 1N, N XI5 B B el il i 44 T 4 43.0 kg
2020 4 BT PN 2.9 N7 REHER PN E08 3.8 NP, W S N B RFF AR
AP N, RSN FRE B PN IE ] 3 N, R N ER 4 N
FISEPL— 4R 2 75 ¢ AR SRR

MR B EER oM, SRS i S S WE T 3 Tk 1 5096 DA al 2B Bl A iR & AR
[20]. &, HATERMTERFKERELHT, BRI TRE I KW S ORI,
BRHEI S P 20%, BESEIRZ, BRHEIGS TRAE 11% A4 . WA EME R 4% R, N —RIayeEh
B B S AR LI 2108 4:1 217, 2020 4 EUITH R RIS PS8 & RRMHEIZ 0 3:1, W
B BT J R 45 M P B S B S AR LB B 401, $8 2 B 1 Iy R A IAEE, MRS
TP 6.7 kg IS B, 19N 13.4 kg BIBRSTE B, W —4F ATk 4.7 75 ¢ 2 A 1) — S AR

4.3. ZBHITHRBHIBE S

A2 38 AT BRHE O R SR BE AR HE R 5 BT 30%, JCHWH FERRKEE, HASE B AT AR
5 SR AR VR BRI 50%, A2 R BE AR TE BCHE O BRI . MR A AT 7 b, R EEH
2 L AT = AR R e O e 2 BRSO, U HRTER T S km AT RERS X B N, 31T A A IR TE
AT RE B DX TA) P 2 PR B, 2 ad SS T HHAT B R v ) e R L R R . AR R B EHE , 2020 4
B R R B HE T R N 62.1 gCO/(N km), & BB T A S8R 3.5 £, Rt i s R
#[16] (9.1 gCOY/ A -km)f] 6.8 fir, FHILEI UL, EBAHLER AT 1 70 40 208 A 1R KA $E T2 8] o

A AT IR R R, i AT 7 SR e R 7 = IR E RE S 1 “1357 G777,
BP “1 km BAW AT, 3 km LN BAT S, 5km AR AILZB TR ” |, #HEIEFEREKEE 0~5 km
JO IR NP AT B AT 4R, AT SEI 20.6%IBicicHE: 5 REKF 5~10 km P 2 42 AT 77 2R AR T A %8
HAT 7 T B AR, WA IRD 10.3%FI388 HATBRHER R 75 HATIE RS 10~20 km X R , i#id 80%1)
AEFEEFEASFERAT, Heits R M AR, SihERRHMR BT, WA &4
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TR 7 2% B HECE .
5. it E53REN
5.1. &5ig

a) 2020 4F, BT A EBHUA RN 793.42 /i to Hoh, BEERSRE A HERE RO, &
335.62 i t, rAHERE 42.3%; HIACHE AT AR MR HECRE N 269.76 T t, S HERE R 34.0%:
Y o P R R HE R R B/, TR SRR P 1 T 23.7%.

b) EAREFEF AR MR, I TE AR R ORI HEBOR IR, IR ) Y AR SR P
70%, RAAE I AERHEE N 55% 74 HkR BIEMEA(9.53%) IR (8.78%) WAL AT
(5.01%)~ EIERIRS(4.28%) HRIK(4.12%). NIJE R FERCHEBCR B A RS 3 n 52 R Rt s .
Rt DRI RRIRTY PS50, S REEN VRE, WIATSEIL 3% 0 76 43 J5 A e e Bk JiHE B

o) BV RHESCE S, AR AR 2 AR i HE SR S RO, RS N 36%, SRS EE N
16%;  ANY B8 P b HE Ot 5 0 H B S N RS 38 T i B i a3, 25 BRI iR 2. T
RATEER KB ZRBEN DR IR 7 SRR AR, T AT SEIL 8. 7% &P 2 s HE &

d) @ HATRCHERCGE R, A 2 AT AR I o A T A8 AT B HE R 1 80.0%, SRR
FERHBOR: O IR A AT A BHECE, SO 10.1%; Bk A7 A H FLZE AT 7=
A PR S T A T R A AT B HE P B LLEE 43 51 5.8%FH 4.1% . £ Re 8 A EE BS (/T 5 km) X [H]
PR “ZBREREHAT” o RO EE R X R N PR B 2 R AT R $ A LRI AT o 2R A T T P S
DL IE 30% It JRHE & o

5.2. MREWL

a) MNSRAERBII I, SROURHERE T SO — R NI T A SR Bt Ve FRTHI T A S H
ATRIERIPE S I RITT A B R . R e BRI B et v, fi etk 5 e @y U R &,
SCHL MR - BATE - T A BRI, SRR <15 e s R @, 51 S X E R i i
Yo STRPALIXE MG 2545 GBS HL 7 7 55 AR 35 Rt s, I i 1 Ak DX J ROFKH 2245 B IR 55 & 4, fe
BB RS . DURINATE G REURAHT REVRIC & WOt 2 15, RS T RE ST RERI R4l 0, &3
IR JR RAR A . SRR Y, IRt nhat . R e E R k. LRNERKEE
FEREIRESHY, RN BB A MR R A, KFCARNE LR, o f . o KEIT R SE
B TAE.

b) InsEAMVIZE B, R ROE Sm s . — R IR A A AR IE E A B JT R AL
EE N EITREVI . TR H A%

VAR T AR, JE P AAT R S B A KSR BT A I
TARTTRE, 4t 1Al SRS AE R R AR, BT SEEL RERE R IR I . R nsRithEkis
BEH. HEHEMEEE AT ARG . SR AR, EARA A ERESH A RS O Kok
U, PR FRIRAERE . BRHFIA LI T 5. SR B IR S /KT, ST 2 5 RGeSk R AT 7. =
FEMNRATRE ™ bty THTBEUR SR REVR 22 4R . DU SR MR LR B o i DR T AR R B e A it st
B TAR S, SR BN, SRTHIRUIRSS KT

c) PG ORFEE N, HESN i RS IR BB . R IR BRI B Y A BOR OR R . S 3 I
B i, X AFASEE B RAT RGUE B T BRSO RETR AL A Rt 1 LB A S R 55 Ak A it
VAR BEOCSE T, DLOR Bt B SR R PO B A S R Bt Ve 7™ A% 5K AL TSz v N T I ik
RERPR IRAN T B S VAR IR E R, MV RE s g, 51 Sy . B SRS IS

T

&
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RO REACER ™ e T RAR R SRR . WIS T IECRMNY, SR e RIWSE TR . R CERAT
NI5I BRI EARRRIZ S TAE, M IHESRHEE st IO A%, Hekia s 2w Sl
OB, AR Ak IR B s s B, PR R AR RO T RE IR AR RE VR .

d) sRALIRBRE AL E, EIEMRRATT R RRE A SRR, IR S B0 i 8 5 m A /)
B, WERAEFNAR. & £ 17 A @mailet, 5 95 RGBT, S
REEQRICB R EITE, B2 RIK. 2T R E & TAE, LR ERIRA NG, BiH RIFH
B SCAL, B G AR AR TR S

SE
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