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Location routing problem with outsourcing strategy
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(School of Civil and Transportation Engineering, South China University of Technology, Guangzhou
510640, China)

Abstract: The rapid development of logistics outsourcing has brought new opportunities for the supply
chain integration design. This paper proposes a location routing problem planning model with the out-
sourcing strategy, with the objective to reduce the logistics system cost via partially outsourcing vehicle
tasks. Considering the constraints in actual operation such as time windows, and the composition of self-
delivery and outsourcing transportation costs, we develop a model to minimize the total cost of the logis-
tics network by a jointly optimizing the distribution of facility locations and vehicle routing decision. The
system includes fixed cost of self-vehicle and variable transportation costs, the fixed costs of distribution
center construction, and the transportation costs of outsourcing. According to the characteristics of the
problem, the hierarchical coding method is designed for genetic algorithm. Through the simulation exam-
ple, the proposed strategy is compared with the traditional complete self-delivery and outsourcing opera-
tion mode. The results show that the proposed strategy could effectively reduce the additional cost of self-
delivery and the construction cost of the distribution center, thus reducing the system cost. Our proposed
is experimentally proved to reduce the system cost by 8. 08% and 25. 03% compared to the complete self-
delivery and outsourcing operation mode, respectively. Finally, the impact of different outsourcing price

on the systematic decisions is investigated by sensitivity analysis.
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Fig. 1 The difference between self—delivery and outsourcing path
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Table 1  Chromosome coding design
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Fig. 2 Example of a chromosome composition
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Table 2 Shows the meaning of the chromosome locus
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Table 3 Chromosome decoding
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Table 4 The chromosome corresponds to the situation of self—

delivery and outsourcing
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Table 5 Coordinates and demand for each point

G5 1 2 3 4 5 6
LY (18.715.29) (12.21 14.5) (20.0710.14)  (19.3913.37)  (25.27 14.24) (22 10.04)
R 40 30 25 55 30 15
i 7 8 9 10 11 12
ABFR (25.4717.02) (15.79115.1) (14.179.76) (14.0518.12)  (11.2511.04) (24 19.89)
FoRka 40 25 30 20 25 35
G5 13 14 15F 167 1772 18 i
LY (19.4118.13)  (22.1112.51)  (17.5317.38) (16.6 12.38) (23.5213.45) (16.478.45)
TR 30 50 0 0 0 0
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Table 6 Time window requirements for demand points
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Table 7 The feasible solution of the self-delivery, outsourcing, and Vehicle timetable

based on outsourcing strategy

G5 1 2 3 4 5 6

7
H ik 38 30 25 55 29 15 40
S 2 0 0 0 1 0 0

3% 35T 2] 8: 00 5: 00 4: 00 10: 14 12: 03 6: 25 15: 32
% 8 9 10 11 12 13 14
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Table 8  Genetic algorithm to calculate the situation of multiple calculations
AL 1 2 3 4 5 6 7 8 9 10

BEINASIT 179.17  188.77  181.44  184.11  168.67  177.74  181.48  185.97 184.46  184.67
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Table 9  Data analysis of the results I8 IRy S iR 5 4 M i iy i A
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Table 10 Comparison of cost of different distribution methods
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Table 11  Calculation results for different vehicle fixed costs

FHEE S, -80 -60 -55 -50 -25 0 +25 +50 +100 +150 +200
RAFER %
BH%E 320 343 374 385 317 389 365 378 281 283 262
M 130 107 76 65 133 61 85 72 169 167 188
BEIMAE/IT  162.07  163.10 168.08 165.88 172.171 168.67 181.94 181.03 202.16 216.22 222.22
12 AR B T A AR T BT TR 2 R
Table 12 Calculation results for different facility construction costs
BEifl a5 5 A
) -30 -60 -55 -50 0 +25 +50 +100 +150 +200
A5 %1%
BH 329 299 346 265 389 296 401 398 309 431
BAML 121 151 104 185 61 154 49 52 141 19
EENKR/OG 154.27  159.03 161.42 167.72 166.71 168.67 185.28 188.90 204.98 237.23 242.02
F 13 ORI 450 H 6 BT R
Table 13 Calculation results for different self-vehicle transportation costs
AL, -80 -60 -55 -50 -25 0 +25 +50 +100 +150 +200
ARAL 5% %
MAXE 436 380 414 396 371 389 275 254 234 120 120
BAML 14 70 36 54 79 61 175 196 216 330 330
EHENAROT 106.49  124.63  127.36  142.77 170.01 168.67 187.95 204.03 220.50 233.24 238.89
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Table 14  Calculation results for different outsourcing transportation prices
SMLINARAE B/ % -80 -60  -55 -50 -25 0 +25 +50 +100  +150  +200
BH % 0 0 0 0 244 389 404 399 415 423 421
SAMI 450 450 450 450 206 61 46 51 35 27 29
BRI T 45 90  101.25 112.5 160.94 168.67 190.9 182.09 216.81 200  206.05
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