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Abstract

In recent years, in order to improve the service quality of enterprises and improve customer
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satisfaction, China’s cold chain logistics companies have made corresponding improvements to im-
prove the economic benefits of enterprises, but also increase COz emissions. Therefore, this paper
proposes a series of feasible solutions for the coordination and optimization of the location and
transportation path of the cold chain logistics distribution center with carbon emissions, so as to
promote the low-carbon transformation of enterprises. This paper initially investigates the collab-
orative optimization problem, analyzing its energy consumption and influencing factors, and pro-
poses corresponding computational formulas. Based on carbon tax, a collaborative optimization
model is constructed by comprehensively considering factors such as the construction and opera-
tional costs of logistics distribution centers, and the fixed costs of vehicles, along with their pro-
posed solutions. Subsequently, a two-stage genetic algorithm is implemented using Matlab software
for solution seeking. Taking Company A in Wuhu City as an example, the paper studies two collabo-
rative optimization methods, one with and one without considering carbon emission costs. Results
indicate that after increasing the carbon tax rate, comparison of the two schemes reveals that the
collaborative optimization scheme considering carbon emission costs results in the lowest overall
costs and total emissions, thereby verifying the feasibility of this approach.
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Figure 1. Costs associated with hard time windows
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Figure 2. Costs associated with soft time windows
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Figure3. Costs associated with mixed time windows
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Table 4. Additional parameters for distribution centers
4. BEHOEMESH

24 5 HfH XA
LA B A () A R AR h 45 Je/l
AbF AT B A ) BT & 5 kg/mii
Fic 3% Hh O B A58 FH 4 BR | 600 H
BRI e A 0 3000 TT/
a4 w 0.98

(4) HiZHER

BT ARSCHR S8 5, U T B TR B R ] SE RS, EIX AR, SZIE AR g, IR
Do RAEASEIEZE, PTUABRATMRE DR A 42 60 km/he 55 BARTE L, X AH SR BB #E AT IS ER 5 I 55
HARBUE I 5 PR

Table 5. Other pertinent parameters

F 5. HAEXSH

ZH 5 HfE FAAL

JiCizs o 11T B Ti 30 PN
TC % 5 (¥ 4T B 2 v 60 N BN

TR 0 ] A c 300 TG4

T2 %0 7 95 ) AT B S IS A AR C2 3 JOIA

FC 3 2503 F [ 5 AR cs 200 TO/ 5

i 126 2048 FF) BT B B8 A ca 2 JOIA
L2 R T8 R A A B T TR) 48 1 A Co 25 TGl
BT I 6] 2 38032k 1 LA B i) 428 570 plg AR cr 35 TGl

SRR N C N Q 10 i

TC % 7R (¥ e K B Q2 3 I

I K 2R R T BT B S kv T R P 0.47 L/km
i o6 2 6 R T By 57 J i 8 (Y Ao T R P, 0.35 L/km
I B 2 A R BT TS B S R T R py 0.22 L/km
e o6 2 2 R T B 57 J i 8 (Y A v T Py 0.18 L/km
AR AR E 7 2.8 kg/L

BB Cs 47.9 T/

3.3.3. SEHIKME S

(1) BBBLER

AT Matlab #2574t 1 I 5%, R I3 E Y 100 MJEaREA . 500 MELAEL. 0.8 fIEE X
MR 0.3 AITRARMER . SR W BUB AR SE I AR AR T 25 REBAHEURIAN S FE R HE RSSO0 (i R 1
MR, JRen T AR RORARER, Wik 6 For.

DOI: 10.12677/m0s.2025.141065 699 e RSE TR

m


https://doi.org/10.12677/mos.2025.141065

Table 6. Information on different collaborative optimization schemes
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MERWTUER], AT, 2ot mmn, 715078 Jo, Haflo N 42.44%, MRk
PR3 AIK, 79 554.81 78, 0N 1.58%, iz 2 A& BEi ) 20 f A b i FRRHTS I LEGIR /N,
ABEWL RN T AU, Rk, IS T RIER SRR AR, B2 AT Rt — AR TIRRHEBUR
A GERBLIIUARARTS, 2RI H AT BCE FIBRHEBOE O 26 A5 T AEBEAT D[R DAL I 75 98 7T L2 B HE R, e
AREMIFAGE-

(2) AN EFRIT S EE Rx L i

ME—Ta LA B, T BT MBI, TEH R, SOk BB B R e AR 3 T8/ T3
AR BBR T, BILEESHIBUE RS, 2Hlg TR R EsE, 72n Wk 8 Al
*9.

Table 8. Site selection and routing optimization scheme without considering carbon emissions

% 8. NEEHRANMEL REEMAG R

AL H 0o i 5 TG Pt ik 42 L RA(TT) B FHEIUE B (kg)
1 7-9-12-2-7
Feik e 7 2 7-13-3-11-10-7 70274.99 11582.67
3 7-1-5-4-7
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Table 9. Site selection and routing optimization scheme considering carbon emissions
9. EERHIMAEL REERREASR

PE % Lo 55 PRG0S [[ES e AR () BRHFTCE B (kg)
1 7-9-12-2-7
Foigrhey 7 2 7-13-3-11-7 65162.22 9879.24
3 7-1-10-5-4-7

MR TRERRE T A B, JEAA AT SRR i 7 oL B L HAE A 3 4 AT G
&, HEARBEIFA . AFEBHER T ROFFAZ, RS 7 S W AR 1 R 73
FCRRER, BAS LSS A 10,

Table 10. Comparison of costs across different schemes
F* 10. FREIGRETAAATIEL

IR R AN FRBRHE ) 77 &R & ERRHEU 7T
SRS LT 1 1
&5 A (TT) 4286.4 4528
Bk s OHE () 1 1
JC 1% H G AR (TT) 8784 10614
Bt ik Hh0is B LA (JT) 8806.96 8371.68
&5 MBS (7T) 4687.28 5198.66
PCAZE O B HE AR (7T) 8154.66 6704.14
N 8] 4% $11 AR () 2400.69 1584.7
e % 2 8 (95) 3 3
JC 1% A (7T) 12078 9458
TCA2% 2R A4 B kU (7) 9490.33 8818.8
RURHET R (k) 11582.67 9879.24
S (TT) 70274.99 65162.22

RPN T7 R 2 S S A HECE AT LU, AR, EANTHRRHE RO, SRS A 5
WRRHEC R B, 7279008 70274.99 JoA 11582.67 T3, SHTHALL, EMAMBCEN T R AR
B 7 5112.77 Ju, —AEALBRHFBCR T 1703.43 T, B, EGEMBRBIBRT, b HRAR R =
AR R R AR, S 7R 2055 B R AR

THER U IR B 2 o Bt ki fl, RIS, fERRB LA BB DL, R HEBUS A 25 & A
AR A ERE IR R ECIE Ty, AT DA RO B AR A (AR, TR Bt T Al B R
R TAIRM T /A, RAHESEIBBBER, 4 e IR — S A HE -

4. ZRERE

ARSCE ST E A TR O AL RO R R, R U T R SCR A SE T , #ETEAL TEE
B HE A 74 BE VIR AC 128 0o e 1 5 AR SR AR DU AL RO BC AR, 48 HEOFUERI 1 R N R SR AR 77 12 R
%o EEARGERWT.
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ASCEN T ERRHES A O RO . B2 T A A AR AR A AR A, AR AT T ) 5 K]
R A, MBI, RS, gt AR AR AR BB, P SRARETRIAL 1R AR,
TGRS Y BE DI Hh o e 1k R 22 9 A W R DAL TR R T FE B A — R A S R S SR SRR AR, EUAL
175 FE RS A 25 FE R HE A A AN [ 15 DL AU DT Ra . KELHE BTEBR BB R R, S S PR
FHTHE LUK BC 2 r o AR 328 BIE AR 2 A1 JR 3 AR 35 R0 o FE3R & T BB G, BN AR TT S8 84T T 05
ZERRY], B RSB R oy SR SRR SRR AR AR, PRIk, ARSI Uy SR ATAT I

ARSCAAT DO EE F it 4eolb g i HEBGR SRR AR, o B AT DU 3R B A SR B e dR it —
SERRIE . REARSCRA —EMQUHTE, HIGA 7 DU g5 . AT — iz /7 AR
BB, HEBEL T, REVRA A AFKZS . EEM. bTEmMEIAR, Brd
) AR A IR R ZE A . AR AN F 2008 T REATIE . 2 BE, S0 MRS BHE iR IS R
URAM L TR 2 BCIE O R bk DL AR B 2R IRk 3. PTEL, A )5 BB 22 5 A 1) LR IR AR
e
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