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Optimal Incentive Strategy of Waste Express Packaging Recycling

ZHENG Ke-jun, ZOU Xiao-ping

(School of Business, Guangdong Polytechnic of Science and Technology, Guangdong Zhuhai 519090, China)

ABSTRACT: The work aims to study the optimal incentive strategy of waste express packaging recycling under mul-
ti-player game aiming at the problems of low enthusiasm and difficulty in recycling of waste express packaging by
express packaging manufacturers, express enterprises and consumers. The method of game theory was adopted to
construct a closed-loop supply chain model and obtain the optimal recycling decision of express enterprises and the
optimal incentive strategy of the government. When the government introduced incentive mechanism, the effect was
obviously better than that in the situation without incentive mechanism. The incentive strength of the government had
a significant impact on the profits of waste express packaging supply chain enterprises, consumer surplus and total
social welfare. There was an optimal incentive strength value B to maximize the total social welfare. The lowest
recycling rate, the lowest return rate of consumers and the incentive strength of the government are the most critical
parameters of the governmental incentive mechanism. The government should establish the incentive mechanism with
the incentive strength value 8~ when the total social welfare is the largest as the optimal strategy, which can not only
enable manufacturers and express enterprises to increase profits through recycling, but also improve the enthusiasm
of consumers to participate in recycling, thus increasing total social welfare and achieving the benign development
goal of win-win for consumers, enterprises and society.
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Fig.1 Closed-loop supply chain of express
packaging recycling
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Tab.3 Relationship between governmental incentive strength and relevant parameters of supply chain decision-making

B P/ (e-0F71) P/ (o) PP/ (JC-1F7") al% 8 1% I1./7G [In/JG
0 0.91 -0.14 1.06 0.00 0 92.16 461.82
0.1 1.16 -0.02 1.18 -1.09  -0.82  103.34  469.14
0.2 1.40 0.10 1.30 5.00 3.75 116.00  479.44
0.3 1.64 0.22 1.42 11.09 8.32 130.15  492.70
0.4 1.89 0.34 1.54 17.19  12.89 14578  508.94
0.5 2.13 0.47 1.67 2328  17.46 162.90  528.15
0.6 2.38 0.59 1.79 2938  22.03 181.51 550.33
0.7 2.69 0.71 1.91 3547 26,60  201.60  575.48
0.8 2.86 0.83 2.03 4156 3117 22317  603.60
0.9 3.11 0.95 2.15 47.66 3574 24623  634.69
1 3.35 1.08 2.28 53.75 4031 27078  668.75
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Tab.4 Changes in consumer surplus JT
§ "
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

0 409.60 409.60 409.60 409.60 409.60 409.60 409.60 409.60 409.60 409.60
0.1 442.99 436.05 429.11 422.18 415.24 408.30 401.36 394.43 387.49 380.55
0.2 476.38 462.50 448.63 434.75 420.88 407.00 393.13 379.25 365.38 351.50
0.3 509.76 488.95 468.14 447.32 426.51 405.70 384.89 364.07 343.26 322.45
0.4 543.15 515.40 487.65 459.90 432.15 404.40 376.65 348.90 321.15 293.40
0.5 576.54 541.85 507.16 472.47 437.79 403.10 368.41 333.72 299.04 264.35
0.6 609.92 568.30 526.67 485.05 443.42 401.80 360.17 318.55 276.92 235.30
0.7 643.31 594.75 546.18 497.62 449.06 400.50 351.93 303.37 254.81 206.25
0.8 676.70 621.20 565.70 510.20 454.70 399.20 343.70 288.20 232.70 177.20
0.9 710.08 647.64 585.21 522.77 460.33 397.89 335.46 273.02 210.58 148.14
1 743.47 674.09 604.72 535.34 465.97 396.59 327.22 257.84 188.47 119.09
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