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ABSTRACT: The work aims to construct a carbon footprint model to measure the carbon emissions in the process, and
carry out an empirical study, regarding the problem of systematically measuring the carbon emissions of the whole cold
chain logistics of litchi under the dual-channel circulation mode. Carbon emission coefficient method and input-output
method were used to calculate the carbon emissions from the postharvest pre-cooling, circulation and processing, refrige-
rated transportation, storage, distribution, sales and end-users of litchi under the dual-channel circulation mode set up by
wholesalers. With the help of Matlab, the model was optimized and solved. Under the condition of setting parameters and
taking into account the carbon emissions, the least total cost and the least total carbon emissions were used for the
operation. Based on the empirical evidence, the total cost was 4.0734 million yuan, and the total carbon emissions were
223.14 t. From the comparative analysis on the carbon footprint under the dual-channel circulation mode of litchi in the
chain-braking circumstance, the total cost of litchi under the chain-breaking circulation mode was 4.5399 million yuan

and the carbon emission was 225.71 t. Different decay rates under different packages were compared and analyzed. Con-
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sidering the carbon emissions, the decay rate increased from 0 to 30%, and the carbon emissions increased by 4%. The

model can effectively measure the carbon footprint of the whole cold chain logistics activities of litchi under the

dual-channel circulation mode, and provide support for the design and implementation of the maximum coordination of

the economic and environmental benefits of the whole cold chain logistics used by litchi.
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Fig.1 Comparison of litchi's supply-chain circulation systems under traditional and E-commerce modes
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Tab.1 Analysis of the influence of the whole cold chain logistics environment output of litchi
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53 FH ik J2 308 V6P 3
VKoK TS 8.32 g/k P HE
By g \
AR RLRIME  229.63 g/kg SCHR[22]
AT HAETAE 533 gike-d) SLIGHUR
B4 ST AL 581.4 g/km VBT EHE
& HAETHAE 2559 g/kg-d) IR EUE
FREAEAEAT LBETHRE 27 g(kgh) SRR
] HAETNAE  107.4 g/(kg-d) SEERAURE
JEFEIAL L CO, Bt 41.21 glkg SCRR[23]
4
Tab.4 Production capacity of producing areas
P e S kg
P1 0~22 338
P2 0~291 670
P3 0~100 049
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Tab.5 Relevant data of circulation processing center
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Tab.6 Market demand situation Tab.8 Unit transportation cost from litchi producing
~ o area i to litchi wholesaler j Ju/k
k7 i 55 R d ! ¢
Ki 20 R 11 12 13 14
K2 25 Bl 0.0102 0.0187 0.0187 0.0204
2 0.0204 0.0136 0.0136 0.0136
TR K3 30
13 0.0204 0.0136 0.0153 0.0153
K4 28
K5 22 9 J k
L1 35 Tab.9 Unit transportation cost from litchi wholesaler j
L s to litchi retailer & Ju/kg
R J1 2 13
L3 3
K1 0.1037 0.1088 0.0629
L4 4 K2 0.0782 0.1462 0.068
L5 5
Wit K3 0.068 0.1292 0.0561
L6 4.5 K4 0.0731 0.0986 0.0306
L7 5 K5 0.0918 0.0731 0.051
L8 4.5
L9 4 10 J /
Tab.10 Unit transportation cost from litchi wholesaler
L10 3 j to consumer / Ju/kg
7 R J1 12 13
Tab.7 Market demand related costs L1 0.218 831 0.502 105 0.635 936
TR WA/(TG kg™ L2 0.429 162 0.538 577 0.328 246
K1 2 L3 0.291 774 0.328 246 0.218 831
K2 2.07 L4 0.255 303 0.364 718 0.145 887
e
IR K3 2.1 L5 1.433 372 1.287 485 1.570 759
Gz K4 1.74 L6 1.214 541 1.360 428 1.077 154
K5 1.74 L7 0.575 049 0.684 464 0.429 162
L1 0.343 L8 1.360 428 1.214 541 1.433 372
L2 0222 L9 0.858 323 0.720 936 1.077 154
L3 0.222 L10 1.004 21 0.858 323 1.150 098
L4 0.222 11 j
TH 5% UKAH L5 0.453 Tab.11 Distance from litchi wholesaler j to litchi
(AR A ) L6 0.263 retailer k km
L7 0.6 R J1 2 J3
L8 0.275 K1 140 150 83
L9 0.277 K2 110 200 90
L10 0.311 K3 90 170 70
L1 0.021 K4 100 130 40
L2 0.014 K5 120 100 60
L3 0.014
L4 0.014 3.2
Z0 Sk .
Refifgta L5 0.028 VEE ¥ 32 v e T e A
B R A AR T8 O A T 2 B A R v B R A
(AP A ) L6 0.016 b . e
L 0010 H43# , R H Matlabr 2013 K4 YALMIP T HA# %} 3L
L8 dm7 TR LA T OO AR | I8 BAR S HO AR b A7
Lo 0@7 T TEZ RSB TE LT, 2Bt & i M B A 7
. dm9 FIAERIE 211 t 58, TELAZR A AR (UiEin T
L1 .

Al ) T BE YRR IE L i AR R AT, 2




B40 % 531 BEEEE . FHAL TRV B YRR AL I A A R SRS <27 -
12 J / RN ALRE, HABLE 28 d IERIEHR A 7%, KH PVC
Tab.12 Distance from litchi wholesaler j to EREASE I RBETEAE 0 CCRIPAF 40 d, s %
consumer / km AR o
— . {0 L7%0, A L3R HTAT T, SR AR IR F 5
iRt n 12 13 B SR RE BRI L B Rk OE A 02 R 3
L1 300 700 1000 BRI AR A HARAE, Rttt Tz AT
L2 600 750 450 FEFREAT B EBCRLE . 2L R, ZEET
L3 400 450 300 AT Z A A R B A R A HERS , AS TR A
L4 350 500 200 B JE 5t R AR AR UL I 3—4
L5 2000 1800 2200
A ]
L6 1700 1900 1500 PN 4 “
L7 800 950 600 I |
= =
L8 1900 1700 2000 5 80 40 %
icy L E =
L9 1200 1000 1500 & o 30 B
L10 1400 1200 1600 %ﬁ . 1 %%
IE 40 20 &
£ | g
DABBHE Sk S5/ VR LSS AR e/l F R HEATIE L, 455 20 e 10
R, WRHERC SN 223,14 t, HOGHR A9 S A T 1
B 407.34 JiT0. Mk SR R 2 UE SO 4 £ BE “THmix mr mr | mux

K, AT 2R e A 50T AR ek 2 di HE Tk
3.2.1

AR A AT %0, B A 75 8 I 30 e R v s B A DR
PRG35 B A B R R i O AT L S
K, W T 2dn, HERMERREIE 22%.
LRI, FH ARG VG B IR B S B AR
RAEH P, 7655 3 RE AT 62.1%, T 4 RE2H
AR, W 3, DAEHAER BT, ZEES 3
RIIEWFEN 12.5%. —BHEH T, BiERERERK
T 200 km B R HPRIR AR, 56502 K 42 il 16 AN A7
FEEHUED, IR 4218 i 25 R B RN 4%,
BRIVt S 7 A B A T 40 R 0=13.6% , EHE T Ak BE B
PR 0,=25% . A HANEE AL ESL TS , AEX
TFHRFIME RS, A 5 20l 8 M v B R
WA, FERFERWIRTNZERARLE 13, Hipfi
TRz i 25 0/ D 3 i s A Y I, T R it
P, RIRFEI & 30%, BIARIES M i BEFE 218 s
HIfEREM) 70%. SCPFSE Y 2R BE AL EY B 2R
W EARERE, T RS R 0'=30% , S
Bom A LRI 72 SRR HE RIS BT, BRHE AR
WM 22571 t, HXFRI A R 453.99 TG, M&HE
S ES AR BTSN A BE &, 7R BE 16 50 T B AR Fnik
HERCIS) b AR ) 5, S HAE AR Y R TR,
TIER AR, CRBE LA 0T, B AT R AL T
RIERE T -
3.2.2

ZoPRWT A B, B P #RCR B A gy R
g A R AR TR A .l SR P, AR
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B
K3 AR E T E R 0 f AR

Fig.3 Variation of decay rate & under different sales methods

13

Tab.13 Operating costs of retailers by sales at
normal temperature

FER 8 AR/ kg
K1 1.5
K2 1.57
K3 1.6
K4 1.24
K5 1.24
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80 -

60 -

JEBRI%

40 b

20

i E)/d
P 4 DR 1) X6 75 A0 4 23 14 32 i)

Fig.4 Effect of storage time on litchi decay rate
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Fig.5 Effects of packaging materials on total cost and
carbon footprint
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