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Fig. 1 Two levels supply chain system with emission trading
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Table 2 Sensitivity analysis of optimization to r
[ w t
.
ay Qp, Wy wy, Iy iy, Pun P Dy D,
5 0.65 0.15 8.87 10.72 2421.09 2 045.30 58.34 55.94 49.47 45.23
6 0. 66 0.21 9.01 11.21 2 410.17 2 044.97 58.48 56.43 49.47 45.22
7 0.67 0.26 9.14 11.63 2 400. 63 2044.73 58.61 56.85 49.47 45.22
8 0.68 0.30 9.26 12.00 2392.23 2 044.56 58.74 57.22 49.47 45.22
9 0.69 0.34 9.38 12.33 2 384.78 2 044.44 58.85 57.54 49.47 45.22
10 0.70 0.38 9.49 12.62 2 378.13 2 044.35 58.96 57.83 49.47 45.21
11 0.71 0.41 9.59 12.88 2 372.16 2 044.30 59.06 58.09 49.47 45.21
12 0.72 0.44 9.68 13.11 2 366.77 2 044.26 59.16 58.33 49.47 45.21
13 0.73 0.47 9.78 13.33 2 361.88 2 044.24 59.25 58.54 49.47 45.21
14 0.73 0.49 9.86 13.52 2 357.43 2 044.23 59.34 58.73 49.47 45.21
15 0.74 0.52 9.94 13.70 2 353.35 2044.24 59.42 58.91 49.47 45.21
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— 48 — 2016
3
Table 3 Sensitivity analysis of optimization to k&
B w [ p
ay ar wy wy, tn I Pun P Dy Dy,
159.5 0.81 0.61 8.93 12.39 2427.21 2 139.56 59.35 58.64 50.42 46.26
217.5 0.74 0.47 9.28 12.53 2 396.05 2078.72 59.10 58.13 49.82 45.59
275.5 0.67 0.31 9.65 12. 69 2 363.82 2 017.25 58.85 57.60 49.20 44.91
333.5 0.60 0.16 10.02 12. 84 2 330.44 1955.12 58.59 57.06 48.57 44.22
391.5 0.52 0.00 10.40 13.00 2 295.81 1 892.25 58.32 56.50 47.91 43.50
449.5 0.44 0.00 10. 80 13.16 2 259.81 1 828.59 58.04 55.93 47.24 44.07
507.5 0.36 0.00 11.21 13.33 2222.31 1 764.06 57.76 55.33 46.55 44.67
565.5 0.27 0.00 11.63 13.51 2183.16 1 698.58 57.46 54.72 45.83 45.28
623.5 0.19 0.00 12.07 13.69 2 142.16 1 632.03 57.15 54.09 45.09 45.91
681.5 0.10 0.00 12.52 13.88 2099.11 1 564.30 56.83 53.43 44.31 46.57
739.5 0.00 0.00 13.00 14.07 2053.72 1495.23 56.50 52.74 43.50 47.26
N N A A N N N N N N
1€, =20 c=8 ¢y =8 Ay=12 A, =8 a=100 r=10 p=0.5.
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Table 4 Sensitivity analysis of optimization to e,
w t p
€o
ay ar wy wy, ln I Pun P Dy Dy,
0.25 0.65 0.15 8.87 10.72 2 421.09 2 045.30 58.34 55.94 49.47 45.23
0.30 0.66 0.21 9.01 11.21 2 410.17 2 044.97 58.48 56.43 49.47 45.22
0.35 0.67 0.26 9.14 11.63 2 400. 63 2044.73 58.61 56.85 49.47 45.22
0.40 0.68 0.30 9.26 12.00 2392.23 2 044.56 58.74 57.22 49.47 45.22
0.45 0.69 0.34 9.38 12.33 2 384.78 2 044.44 58.85 57.54 49.47 45.22
0.50 0.70 0.38 9.49 12.62 2 378.13 2 044.35 58.96 57.83 49.47 45.21
0.55 0.71 0.41 9.59 12.88 2372.16 2 044.30 59.06 58.09 49.47 45.21
0.60 0.72 0.44 9.68 13.11 2 366.77 2 044.26 59.16 58.33 49.47 45.21
0.65 0.73 0.47 9.78 13.33 2 361.88 2044.24 59.25 58.54 49.47 45.21
0.70 0.73 0.49 9.86 13.52 2 357.43 2 044.23 59.34 58.73 49.47 45.21
0.75 0.74 0.52 9.94 13.70 2 353.35 2044.24 59.42 58.91 49.47 45.21
7 /' /' /' N N /' ! — N
1€,=20 ¢=8 r=10 Ay=12 A, =8 a=100 k=250 p=0.5.
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Fig. 2 Supply chain’s profits versus r Fig. 4 Supply chain’ s profits versus e,
1
5
3
Fig. 3 Supply chain’ s profits versus &
5
Table 5 Ry; versus r £k and e,
r Ry k Ry € Ry
5.00 26.52 159.50 114.79 0.25 26.52
6.00 37.45 217.50 85.69 0.30 37.45
7.00 46.99 275.50 56.84 0.35 46.99
8.00 55.39 333.50 28.27 0.40 55.39
9.00 62.84 391.50 0.00 0.45 62.84
10.00 69.49 449.50 0.00 0.50 69.49
11.00 75.46 507.50 0.00 0.55 75.46
12.00 80.85 565.50 0.00 0.60 80.85
13.00 85.74 623.50 0.00 0.65 85.74
14.00 90. 19 681.50 0.00 0.70 90.19
15.00 94.26 739.50 0.00 0.75 94.26
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Fig. 5 a versus Ay and A,
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Fig. 6 p versus Ay and A

Fig. 7 Optimization results versus r
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Fig. 9 Optimization results versus e,
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Supply chain’s investment strategy of emission reducing and incentive mecha—
nism design under asymmetric information

LOU Gao-=wiang ZHANG Jie-gqiong FAN Tijun ZHOU Wei=ing
School of Business East China University of Science and Technology Shanghai 200237  China

Abstract: Greenhouse gas emissions have serious impacts on the natural environment. Considering emission
trading and investment of emission reduction technology models were presented for a two-stage supply chain to
analyze the optimal investment decisions and incentive mechanism design under asymmetric consumer prefer—
ence information. The results indicate that information sharing can be realized by an incentive mechanism but
such a mechanism can’ t ensure the optimal performance of the whole system. The manufacture”’ s profit will be
less due to the lack of accurate information about consumer preference while the retailer with private informa—
tion may gain an above—reservation profit. There is appositive correlation between the optimal percentage of e—
mission reduction and a consumer’ s low-carbon preference. Meanwhile the government can promote invest—
ment in emission—reduction technologies and achieve its emission reduction target by controlling emission
trading prices and providing technology investment subsidies.

Key words: investment of emission reducing technology; carbon emission trading; asymmetric information;

supply chain



