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Step 1 and step 2 form the first stage, and step 3 is the second stage.

Computational results

In this section, a case study is used for evaluating the applicability of the developed model and
the proposed solution method. The developed model was coded using MATLAB 2015b with
YALMIP toolbox, and solved by the solver of CPLEX 12.5.

First, the Max and the Min bounds for the two objectives needed to be determined. The results
are showed in Table 1. Then, the maximum satisfaction degree A" of the objective set is
calculated out and the feasible solution X" of the original problem is determined. {A,f,f,} =
{0.893176,80289291.9753,1970840.377} . The results of step 2 are showed in Table 2. Check the
efficiency of x". {1,4,4,, f, f,} ={0.893176,0.893176,0.893176,802892 91.9753,1970840.377}
and X =x" . The results of step 3 are showed in Table 3. It can be seen that x" is the finally
result of the model.

Table 1 Results of the Step 1

f f) f f,
84048984.2552 1601243.4987 48853688.7701 5061120.0989
Table 2 Results of Step 2
A f, f,
0.893176 80289291.9753 1970840.377
Table 3 Result of Step 3
A A A, f, f,
0.893176 0.893176 0.893176 80289291.9753 1970840.377

Conclusions and future research

In this article, a multi-objective optimization model considering inventory strategy for biofuel
supply chain design is presented with two objectives: the maximization of the profit of the biofuel
supply chain, and the minimization of the Carbon emissions. In order to solve the multi-objective
model, we try to use the two-stage fuzzy method to transform the model to a single objective form.

In the solving period, the first is to determine the maximum bound and the minimum bound for
each objective function; then find the maximum satisfaction A" of the target set and the feasible
solution X" of the original problem; finally, check the efficiency of X" or find new efficient
solution x® .In order show the applicability of the model in the real world, the suggested model is
applied to straw recycling. By solving the case study, we have obtained the solution of the biofuel
supply chain.

For further study, researchers can change the definition of objective functions, especially the
social objective to include issues such as the maximization of the recovery of biomass recourses.
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Moreover, the application of the proposed model and solution procedures in other biomass material
can be an interesting research topic.
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