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Abstract: A conceptual model of low-carbon symbiotic evolution is established, and the model reveals dynamic evolution
mechanism of adaptive system for green supply chain. The influence of carbon emissions is evaluated on supply chains’ total
cost using carbon footprint, by introducing difference market response-time variables to consider the influences of the re-
sponse time on the sale income of supply chain. Penalty function coefficient is introduced to balance cost,response time and
carbon footprint, which converts the multi-objective optimization problem to a single-objective one. A network optimization
model is developed to balance the three targets of supply chain profitability, service level and environmental protection. An

example is offered as proof of this model’s effectiveness,serving as a supplementary solution to optimization design of green
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supply chain network.
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Figure 1  Conceptual model for green supply chain evolution
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Table 1  Unit transport cost, unit time, and unit carbon footprint between
nodes

C T CF

C T CF
From  To (MYM) (d) ) From

Toomymy () (1)

P1  DClI 2340 2 780 DC1I R1 4780 2 983
P1 DC2 4450 3 80 DCI R2 1450 3 786
Pl DC3 3440 2 560
P2 DClI 2670 2 800 DC2 Rl 6230 2 889
P2 DC2 1890 3 780 DC2 R2 4560 3 459
P2 DC3 4560 1 569
P3  DClI 8380 2 1120 DC3  RI 1023 3 963
P3 DC2 6730 4 790 DC3 R2 5250 6 569
P3  DC3 1920 2 799

K2 M% EA AR LSS ERA
Table 2 Capacities and construction cost of all nodes on the network

Capacity Cost(MYM) DC Cost(MYM) Capacity R Demand

o~

P1 720 45 000 DC1 200 000 460 R1 750
P2 900 65 000 DC2 100 000 780 R2 450
P3 600 90 000 DC3 150 000 1 000

T3 L% AT A AR b BN ] R BB R S
Table 3  Unit processing time and carbon footprint between nodes on the

network

P Time  Carbon Footprint ne Time  Carbon Footprint
(d) (T) (d) (T)

Pl 7 650 DC1 10 890

P2 9 890 DC2 13 987

P3 5 1 000 DC3 12 780
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