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Fig. 1 Activity flowcharts under different consumption modes

1.1 B2C/C2C BE5Z&FER GHG Hi
f&it
1.1.1 B2C/C2C & & &1 ¢ GHG Hezfsit

B2C/C2C i E &R GHG HEilUE 46K T #
fE B2C/C2C -5 LR, B MR K 2H 24 T
o 25 AT B AR B HECR N, AL AL i
1z AL PO R R B e A R TR X

GHG . = GHGy,  + GHG e . +

GHGye . + GHGyy (1)
o GHGe T it i 78 B2C/C2C R B B A,
TR GHG HEJB; GHG e N @ A TPk
(1) GHG HEJilt; GHG , F T & i B T 7= A 1
GHG HEJil ; GHG e, T & i 38503 B v T 7= A
(1) GHG HEL; GHG e, J i o) 1 km fitik i
T A GHG HEjik. B, & 5035 30 1Y
GHG HE it dran .

LR B B 1 HE T, 2B AR R A AETT
fd e A o T T B 0 AL R P A2 1 GHG TR
7E B2C/C2C Mg as B BT H TRy ol A e 3
B TR AR SR A R A T A2 T 1 A
G [ IR 2 s W e 248 78 40 386 il 7 A2 1Y) GHG HE

@  hitps://www. sf-express. com/we/ow/chn/sc/index

i A R/ IN TS I = st 2\ w4 HE A 6 Fi
RF2, e i) AR R A~
S, XxaxEF,,,
GHE!™ . = IR AR SR (2)
- S, xBxEFp,,
WA § IR
Hop S, MR (m®) 5 o BACEH AL
TR R (kg/m’) ; g R IBRASHBLS &
RIPTH R (kg/m?) 5 EF,, 4% & W HE B E
¥ EFp, HIEESIHHER B £ Uasafipiss
1) GHG HEik K+ F 2 2% T A SCHREE T A=
JAWIEAG 1% (LCA) pygs ™).

HL T 28 A i HE R, 32 SRR B A FE
PEFIFCL% o0 BT T RE R RE Y GHG HETlC. BART
GG

GHGie . = tyee; X V. X LIG x EFy, (3)
Ho 100 TR | TEGERAIERRBIE (h) 5V,
R A ERE(m®) 5 LIG SRy A 7 K2 1] 1 B
M) (KW/h - m?) 5 EFy,, S RHERE 7

HL T B s i ) HE, B R AR R A TR
b A T FERE VR ) GHG HEJi, B2C/C2C HLRY



w o oR

¥ o 2025 47 H

BN R s A R S i S T R R
J2E 3 i R ot A A B B HE T 32 i Ty e B
HUh b BRI 2 Bas i g Sk i i 5
AAr

V.
GHG. . = DSK, x TRU x EF,, x V— (4)
Tru

Horb DSK, DR il i AR 3t 3] bRt o 22 1] 1) 5z
i (km) 5 TRU 958 443 km 19 5830 7 A6 1
(L/km) 5 EFy, SEMAHEICIN 55 V; D95 dh i 19
AF(m®) 5V, ARAEH A (m').

WL 4 v 6 AR, A 1 i AR
B FIH S T a1 km Bk fE = A
GHG HFi. #&J5 1 km Fgik g 588 THA H 5 =
R Rl T AL A2 DTS D)L G K HE O3
Aar

V.
DKC; x MBU x EF, X —

VM BU

o~ | R )

V.
DKC. x TRI x EFy, x V—’

TRI

ISR = H R R%
Hor DKC, R b @ ICERSEE 3t 20) 705 2% 5 ik 22 i)
sk Es (<1 km) ; MBU T A 44 km /35
MAAER (L/km) 5 TRI ML 3 =48 44 km [1FE
& (kwh/km) 5 Vo, T Vo, 43 530 8 TH AL 45 70 =
BAME; EFy, F1 EF ., 535 8 J3 A iy
He A .
1.1.2 #5548 GHG Heak kit

G Z 81 GHG HERUE s F iz M B F s
TH 5 2N 257 W K 7 ik A vh B 25T Bl
AR, RS AL O Iz fa A A ) Y A~
b AR P A R, TR AR

GH Ggﬁi‘u = GH GZ;CFRJ + GH Gz’;?iFRJ' +

GHG pivy; + GHG gy (6)

Hrp GHGo R i EAE G T B9
GHG HEH; GHG e, ST & i AL BT P=AE 1) GHG
HEI s GHG Oy, MR @ © 5% BT 77 42 19 GHG 4
W GHG gy, NTE b 1 38K LR BT P2 A2 9 GHG
HEM; GHG g M7 98 25 1 05 W SE 3 5 @ Al

(8] 5% ()i e v A2 3 i e A 1Y) GHG HE

TG A AL B Y HE T, 2 48 R L FE R S 3T
LT BN BRI = A2 19 GHG HEjiL. HETE 5%
(L NP NS s Sy 2h SN AL /RN
GHG it s A=

GHGn s = Si Xy x EFp, (7)
Horb S, S EREHG Y LS 0 TH Ry R B RHIE 4% 1T
FSEREITA R (kg/m*).

TG B AE 1 HE, 28 7 T B
T HR B B RE L RE A9 GHG HEJik, HARTT 24 5K
wmr

GHG e+ = topeg: X Vi X LIG X EF,,  (8)
FEH 1 T 0 AE A R R RS T 4 45 B2 I 1A
(h).

e A v ia B () HE S, S 46 T N KB
iy ) T 96 RN A2 B R E B B B
Hejik.

V.
GHG e . = DSS, x TRU x EF,,, x V— (9)
Tru

Hordr DSS, s i ¢ G 2 HL 2 7 22 (8] )i B
B (km).

PG 25 T AT IR, 2RI T s &
TS WK R L IF A B A i B R 4 A 3R Ag
WECE AT GHG HEik iR
DSC, x CAR x EF,, x2,

2 DSC, > 1km 5 H 57

CHGY, = DSC; x BUS x EF,,, x2, (10)

T[4 DSC, > 1km B HASGE

0

M DSC, < 1km B, 447

Hrp DSC, Ry JE 21 28 X PR (km)

CAR Ry 72 VR 24 22 L il #6 (1/km ) 5 BUS

R B A S AR AR & (kwh/km) .

1.1.3 B2C/C2C & HRE fot R4 0916 AR
&5

WAE B2C/C2C iR FH ML R F & 1) GHG
HEo AR, 1 e A =X 3K 7
i, WA 5 =X A HEBSCRRAIG , 32 B e T R ) Y B 2
FNH P 4 T sy = AR ARX




57 1]

B TEAE IR R R . 2k LR T Y

24 DSC, >DSC" W} ,GHG e, < GHG e m
24 DSC, <DSC; B} ,GHGy', = GHG

GH CE'Z”ZZ_[ -GH GI(;(;:I’—'R_[ -GH GguFiFR_L -GH Gg;FR_L
2XEF xCAR ’

% PSC, > Tkm W H [ 2

GH Gg{gc('l_i -GH GS;CFRJ -GH GgHFiFR_; -GH Gg;FR_i
2xEF,, xBUS ’

24 DSC. > 1km B} H/AIEARE

DSC; =

(12)
Hrh &3 GHG HEBURZ A1 bl - F- (4.
1.2 020 EiRIpEFfLEGiE R GHG HERL
fhit
1.2.1 020 %&4k4h 369 GHG Hestk it
020 & RIS GHG HEBUR TR = AT a &
TRNTTZE BN o8 T 3 2l 7 A= 1 GHG HETiR,
AL FE AL RS FECIE A 2 R A
GHGpy, ;. = GHGyy, o + GHGy, (13)
Hrl GHG Gy, F1 GHG g,y 53 IFRIREAR A%
FIHC % HEL
020 # Tk Ah 32 1Y A0 2% HE il 32 225k A B IR
TR Rt T A4S S A T4, Hrh T4 48—
Moy =t i, A AUAS DR T TC Y A 4%,
ALBEHER BT 3R A
GHGpy, . = BOXS, x 0 x EF,, +
BAGS; X wg,, x EF,,, (14)
wp,, X EFy,,,
MR AIRA L ARAE
wy, X EF,,,
MR AIRAS L IRIAR
wq, X EF,,,
WERAIRAS R TCY A4
b BOXS, JiBRE & E A (m®) 5 0 R I kHE
SRS TR R A (kg/m®) 5 BAGS; Ry
PASH R (m®) 5 wp,, WA HFLS HE R 4T
HREG EF,,, AR 7. R &
Y42 RS FITCY) /4% ) GHG HE I+ F %52
A SCHER T A A R PR AL O 2 (LCA) 19

22,26, 2
R,

wp,, X EF

ag Bag =

(15)

020 B IRAMSZHC & HEL, 246 % T Wil 3l %
AR IRNT K B 25 T rh =419 GHG HEik,
HHRAXIT

GHGgy, ; = DSC, x MOB x EFy, (16)
Horp DSC, R NI RS T R R (m?)
MOB 8l 41 2 (kwh/km) .

1.2.2 BARAEGIH Bt 09 GHG Heak A3t

BIRNEGENE B 1) GHG HERL, /24511 Pl 2%
JT A 7 AR R, TR AR
DSC. x CAR x EF, x2,

24 DSC, > 1km B} H H%

Dish DSC, x BUS x EFy, x2,

GHG oy s = (17)
24 DSC; > 1km Bf HAHASE

0

4 DSC, < 1km B}, 2547

1.2.3 020 B4k 913 Aot e H 69 16 AL F

MR 020 FIRIMZAMEGLTH 28 GHG HETL
TR, AT 28 5 A I, LU AP SR 22 T
7 GHG HEROR /N, 2Bk T R 1Y Bh
BN BB AT R 1 A8l Uy 2 BRI A S
'

24 DSC, < DSC* < 1km i} ,GHG
M DSC* = DSC > 1km I} ,GHG oy, . = GHG oy
Y DSC, > DSC* > 1km ,GHG

> GHG gy

Dish
< GH GOF FD_i

(18)
Hrp
GHGY, -
DSC” ‘ZXCARXEFG‘”_MOBXEF%" -
_ CHG 3,
A //\:ttf_\‘\
[2xBUSEF, ~MOBxXEF,, |’ HAMSSHE
(19)

Horp PR 1 GHG HERUR 2 Bl 26 1 A0 R HE i
IURSIER

2 FEXRERIT

AT SR RIS T, AR
B, %t B2C/C2C MR E & A% 020 41K



w o oR

¥ o 2025 47 H

SRR G TR PR 19 GHG S A7
b, B AR AN 2 fros. P3RS - 1) 505
SR SCHR B L [ 2 20, AR R AR A F A
S5 SR BEE A E S BIOBER M 2) AT5¢
FERI AR AN S RUIR B20A1 A i BERILEL,
A FARL I TT 15 X S AT IE 5 3) TH5F GHG HiE
BT IRET AR A AR5 T i GHG
HFROT o Hh &5

X 12 Fg AT, BT T 16 JTiIRk
D7 B, HAR A5 1 € 2 BN ANI E S 800 i B
e 1 AR 2 . BARML, AHTSE 1 S50 AT
PR GHG HEi 4 Rz st AT 1S, IF
ST T AR5 I GHG HERUE L, DA IR 2k
N B SRR A I R 22, AR

PEHERCE DUBCE. T LR IHE 5, HE X1 Stk AT
BRAUL ST, 0 A vl e e 8 5

2 RFEFFRERITE CHC HiiniE

Fig. 2 Monte Carlo simulation of GHG emission process
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Fig. 3 Estimation of GHG emissions under different consumption modes
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Fig. 4 The GHG emission results from different activities
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Fig. 5 The distance-emission curve of retail and catering consumption
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Fig. 6 The GHG emission reduction contribution under different strategies
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Low-carbon consumption strategy choice: Online or offline?
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Abstract; Low-carbon transformation is a profound change in consumption patterns. Low-carbon behavior
choices are of great significance for reducing greenhouse gas (GHG) emissions and achieving carbon neutrali-
ty. This paper proposes a method for systematically estimating the GHG emissions of online and offline retail
and catering consumption. Taking Beijing as an example, this paper conducts 160 000 Monte Carlo simulation
experiments to account for GHG emissions under different consumption styles and then analyzes the emission
reduction strategies of low-carbon consumption. On average, the GHG emissions from online retail and food
delivery are higher than those from traditional offline consumption. The high emissions of online consumption
mainly come from the transportation and packaging of express delivery, while the emissions of offline consump-
tion largely result from consumers’ trips during shopping and catering. The study develops a distance-emission
curve, revealing the critical point that online and offline consumption choices should follow. The results show
that the low-carbon intensity of online or offline consumption is related to the distance between consumers and
shops or restaurants, as well as the mode of transportation. If consumers walk or travel by public transporta-
tion, offline consumption is generally more low-carbon. However, if the store or restaurant is far away and the
consumer drives, online consumption will be more low-carbon. Reducing the GHG emissions from packaging,
transportation, delivery, travel, and consumption behavior is an effective reduction strategy. The results show
that different strategy choices can reduce GHG emissions from goods or foods consumption by up to 94 %.

Key words: green economy; low-carbon consumption; electronic commerce; food delivery; emission reduc-

tion strategy



