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Abstract The phenomenon of air pollution caused by excessive densification of transportation
means is considered as a source of road mobile pollution. Although E-scooter sharing provide a
lot of convenience as a means of urban traffic congestion and the last moving distance, the
process of inappropriate use and scrapping, carbon emission increase, and E-scooter sharing is
polluting the environment. Therefore, in this study, an optimization of zero—carbon supply chain
network (ZSCN) model is proposed by reallocating the location of E-scooter sharing in terms of
preventing the problem of battery overuse and long-distance use. Through the ZSCN model,
E-scooter sharing can be used effectively, and the cost savings of reduced greenhouse gas
emisions are verified. In order to implement the proposed ZSCN model, Genetic Algorithm (GA)
method is adopted. Numerical experiments refer to the E-scooter sharing configuration location
in the west district of G Metropolitan City, and reassemble it.
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genetic algorithm
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Table 1 The Procedure of GA

t<—0 // iteration number
initialize parent population G'P (t) by real-number
representation scheme (Chen 2021);
evaluation GP(t);
While (not termination condition) do
apply crossover operator to yield offspring

population GO(t) by crossover rate values

P

cross’

apply mutation operator to yield offspring
population GO(t) by mutation rate values P Lt
evaluation GO(t),

generate new GP (t) using elitist selection(Yun et
al.,, 2018);

store current best solution C,g;

if G, < G, then

th(i QJe st
end if
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Table 2 Various Scales of ZSCN

No. of No. of No. of No. of
Scale
Group E-scooter ED CG
1 5 5 5 2
2 10 10 10 3
3 15 15 10 4
Akd 2ol WA EE Table 33 2},

o]7] 4 Best Solution(BS), Average Solution
(AS), Total transportation cost(TCost), Total
handling cost(HCost), Total fixed cost(FCost),
Total CO2 emission cost(CO.ECost), CPU
Time(CT) & HE=(MS)E AH&ghtt.

Table 3 Performance Measures

MS Description

BS Best solution among all solutions
AS Average solution of all solutions

TCost Total transportation cost

HCost Total handling cost
FCost Total fixed cost
CO

2 Total CO2 emission cost
ECost

CcT Average CPU Time(unit: sec.)
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Table 4 Comparison results for each scale

Scale 1 Scale 2 Scale 3
MS DoG 7ZSCN DoG ZSCN DoG 7ZSCN
BS 75408 57368 295282 220812 671593 499223
AS 30854 61476 305076 228219 682328 507098
Tcost 500 2100 4344
Hcost 400 3200 6900
Fcost 8252 16474 26781
CO; Ecost 66256 48216 273508 199038 633068 460698
CT 0.82 0.82 1.17 1.26 1.26
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Table 5 The results of location and allocation
decisions in Scale 3
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