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Abstract

In response to the situation where e-commerce platforms need to plan specific delivery routes and
inventory dispatch quantities to consumers, a joint optimization of the entire process was carried
out, and a low-carbon perspective was proposed to study the joint strategy of e-commerce logistics
distribution center location, route, and dispatch. Firstly, considering the uncertainty of delivery time,
prospect theory is used to depict consumers’ psychological expectations towards expected delivery
time. Meanwhile, considering the limited inventory due to surging orders during promotional peri-
ods, the order fulfillment rate is used to measure consumer satisfaction level, and combined with
the previous indicator to calculate delivery efficiency. Secondly, when calculating delivery costs, in
addition to basic transportation costs, an innovative variable called the stockout cost coefficient was
introduced. Combined with the order fulfillment rate, the stockout loss cost was measured to estab-
lish a multi-objective optimization model that maximizes delivery efficiency and minimizes deliv-
ery costs. Finally, the improved NSGA-II-RD algorithm was used to solve the problem. Some of the
final candidate points in the first part of location were selected as distribution centers. Case analysis
was conducted using relevant data from Shanghai to verify the feasibility of the model and algorithm.
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Figure 1. Prospect theory value function curve
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B 2. BERIEE

,l R
E-;;je&’g;"‘i?/_‘-':'_ ihikPareto i8S

Y

&R

DOI: 10.12677/ecl.2025.14124444

4903

e


https://doi.org/10.12677/ecl.2025.14124444

[ERIA -

5.1. R&{FLmD

AR R R DR b - R AR - R RE DR AR A, R I B R IR BR AR A AR R AN T . — 2%
Qet il 3 DT ORI R, THREM 1 RORERNECIE SO0 N ATRCE g T, T OA 2 RORBCIE A
FERCIAFEAE T BCIE IS, Tt ik 3 FoRBLik 0 SEFR N ELIE s BCIs B M &, gihd 7 sCan s 3 pos.

Ty .1 E
Fifeofko .1 JE

TS .40 60 | 28

313

—_
[\

45|27
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Figure 4. Optimal solution set of the location-path-scheduling problem under the NSGA-11-RD algorithm
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Figure 5. Vehicle distribution route map under NSGA-11-RD algorithm
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Table 5. Status of goods received at distribution points
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7 280 198 70.71%
8 200 167 83.5%
9 130 108 83.08%
10 230 163 70.87%
11 160 160 100%
12 270 270 100%
13 430 430 100%
14 350 248 70.86%
15 270 191 70.74%
16 240 240 100%
17 280 280 100%
18 240 240 100%
19 130 130 100%
20 480 400 83.33%
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