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Abstract: With regard to the network design problem of the low-carbon supply chain based on online shopping, the concave
function is used to minimize the supply chain operation cost including the carbon emission cost, the logistics cost and the
fixed cost of the distribution center. Firstly, the Lagrangian relaxation algorithm is used to decompose the problem into two
sub-problems, because the problem can not be solved directly. And the Lagrangian heuristic algorithm is proposed based
on the sub-problem solution. Then, the model is analyzed by the simulation application on the supply operation cost and

the network design of the supply chain. Finally, the analysis results show that resources allocation of the low carbon supply

chain can be optimized if the carbon emission cost is considered during supply chain designing.
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8,16, 120 92.6 18.2 64.3 17.5 3 0.04 98.7 0.9 0.2 0.2 1321
min 82.8 18.2 46.5 9.7 3 0.01 84.0 0.1 0.1 0.1 0.74
mean 91.4 34.4 54.0 11.7 3.1 0.04 96.0 2.4 0.8 0.8 458.56
max 98.0 43.2 64.3 17.5 4 0.08 99.8 9.7 3.2 3.1 1321
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4,8,16 63.3 48.2 40.1 11.7 3 0.20 99.8 0.1 0.1 0.1 1.3
4,8,32 66.5 27.2 55.3 17.5 3 0.04 94.6 3.1 1.3 1.0 1.8
4,8,48 65.0 28.5 61.3 10.2 2 0.06 95.6 2.8 0.8 0.8 5.2
6,12,40 91.4 36.4 32.1 11.5 3 0.04 99.2 0.4 0.3 0.1 13.7
6,12, 60 78.2 34.2 53.9 11.9 3 0.12 926 4.8 1.5 1.1 27.3
8,16,40 91.2 43.1 42.2 14.7 3 0.05 99.7 0.1 0.1 0.1 55.4
r=8 8,16,60 99.9 33.2 58.9 7.9 3 0.01 96.6 1.9 0.8 0.7 67.2
8,16, 80 65.6 34.1 55.2 10.7 3 0.03  99.8 0.1 0.1 0.1 87.4
8, 16,100 93.7 28.2 56.1 15.7 4 0.01  99.6 0.2 0.2 0.1 138.9
8,16,120 70.3 18.1 67.2 14.7 3 0.04 98.5 1.1 0.1 0.3 152
min 63.3 18.1 40.1 7.9 2 0.01 92.6 0.1 0.1 0.1 1.3
mean 78.5 33.1 54.2 12.7 3 0.06 97.6 1.5 0.5 0.4 55.0
max 99.9 48.2 67.2 17.5 4 0.20 99.8 4.8 1.5 1.1 152

*2 HEUBEERATESER

i, 4,k LRp FCp LCp ECp ITs HQ Plp P2p Hp MPp T
4,8,16 97.0 82.6 14.8 2.6 3 0.10 90.6 5.7 1.4 2.2 1.2
4,8,32 98.8 75.7 20.2 4.1 3 0.03 97.2 1.0 0.9 0.9 276
4,8,48 99.9 71.0 24.3 4.7 3 0.01  99.0 0.6 0.3 0.1 11.7
6,12,40 97.2 88.5 10.1 1.4 4 0.05 84.6 9.7 3.6 2.1 1.1
6,12, 60 95.8 79.6 15.7 4.7 4 0.04 98.4 0.8 0.5 0.3 3121
8,16, 40 99.9 85.4 12.3 2.3 4 0.01  98.9 0.6 0.3 0.2 2012

FC  8,16,60 98.1 81.3 16.2 2.5 4 0.03  98.8 0.7 0.3 0.2 1132
8,16, 80 98.8 83.6 13.6 2.8 4 0.02 99.1 0.4 0.4 0.1 40.2
8,16,100  99.9 79.4 19.5 1.1 3 0.01  99.3 0.4 0.2 0.1 231
8,16,120  99.5 76.5 18.2 5.3 4 0.01  99.2 0.5 0.2 0.1 176
min 97.0 71.0 43.3 1.1 3 0.01 84.6 0.4 0.2 0.1 1.1
mean 98.5 80.4 50.3 3.2 3.7 0.03 96.5 2.0 0.8 0.6 700.2
max 99.9 88.5 54.5 5.3 4 0.10 99.3 9.7 3.6 2.2 3121
4,8,16 59.2 18.2 78.0 3.8 4 0.12 74.2 12.8 7.6 5.4 0.5
4,8,32 62.8 12.8 85.2 2.0 3 0.05 96.8 1.5 1.0 0.7 3.8
4,8,48 55.3 16.3 80.9 2.8 3 0.09 96.2 1.8 1.3 0.7 2.6
6,12,40 82.1 20.8 75.6 3.6 4 0.06 90.8 5.2 2.4 1.6 1.7
6,12, 60 88.6 17.3 80.3 2.4 3 0.04 92.1 4.1 2.4 1.4 1.8
8,16, 40 72.4 23.1 74.8 2.1 3 0.06 93.8 4.2 1.1 0.9 2.8

LC 8,16,60 78.3 18.2 78.1 3.7 4 0.03  98.7 0.8 0.3 0.2 82.3
8,16, 80 68.2 13.7 82.6 3.7 3 0.05 99.2 0.5 0.2 0.1 96
8,16, 100 79.9 12.8 83.7 3.5 4 0.02 99.1 0.6 0.2 0.1 102
8,16,120 78.4 11.7 84.1 4.2 3 0.03  99.3 0.5 0.1 0.1 188
min 55.3 12.8 74.8 2.0 3 0.02 74.2 0.5 0.1 0.1 0.5
mean 72.5 16.5 80.3 3.1 3.4 0.06 94.0 3.2 1.8 1.1 48.2
max 88.6 23.1 85.2 4.2 4 0.12  99.3 128 7.6 5.4 188
4,8,16 68.3 40.5 28.2 31.3 4 0.98 95.2 3.3 0.9 0.6 1.8
4,8,32 57.2 33.5 34.1 324 3 0.75  88.3 5.9 3.7 2.1 0.8
4,8,48 66.5 23.5 39.8 36.7 3 0.52  99.3 0.3 0.2 0.2 25.1
6,12, 40 89.2 30.6 33.6 35.8 3 0.34  99.5 0.3 0.1 0.1 789
6,12, 60 87.4 24.2 41.1 34.7 4 0.45 98.1 1.3 0.4 0.2 5.8
8,16, 40 84.1 30.4 36.8 32.8 3 0.41 97.8 1.4 0.5 0.3 4.8

EC  8,16,60 73.8 37.7 30.4 31.9 3 0.58  99.6 0.2 0.1 0.1 169
8,16, 80 74.1 30.0 37.9 32.1 3 0.47 994 0.3 0.2 0.1 24.8
8,16,100  81.8 31.1 36.9 31.8 4 0.43  99.7 0.1 0.1 0.1 178
8,16, 120 4.7 28.5 39.3 32.2 3 0.66  98.2 0.5 0.2 0.1 22.4
min 57.2 23.5 28.2 31.3 3 0.34  88.3 0.1 0.1 0.1 0.8
mean 75.7 31.0 35.8 33.2 3.3 0.56 97.6 1.4 0.6 0.4 122.2
max 89.2 40.5 41.1 36.7 4 0.98 99.7 5.9 3.7 2.1 789
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