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Abstract In order to alleviate the financing difficulties of capital-constrained manufacturers in low-carbon environment,a Stac-
kelberg game model is established in government’s cap-and-trade system, which is led by a risk-neutral supplier and followed by
a loss-averse manufacturer. Based on the assumption that the manufacturer borrows two loans to execute the ordering decision
and make emission reduction investment, the optimal ordering and emission reduction decisions of the risk-neutral and loss-averse
manufacturer and the optimal wholesale pricing decision of the supplier are obtained.respectively. Theoretical and numerical ana-
lysis show that when the manufacturer is loss-averse, it will make more conservative order decisions,and the supplier will set a
higher wholesale price. As a result,the manufacturer reduces the emission reduction level. The impact of loss aversion on the ex-
pected utility of the manufacturer is related to carbon cap allocated by the government. When carbon cap is large,the manufactu-
rer with higher loss aversion can earn additional gains by selling more remaining emission permits in the carbon permit trading
markets.
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Table 1

Impact of interest rate on optimal decision, profit and

utility of supply chain members

r o e w U, I,
0.05 62.1386 0.4649 0.4779 28.8080 31.5066
0. 06 62.1185 0.4599 0.4736 28.8980 31.4302
0.07 62.0985 0.4550 0.4694 28.9882 31.3536
0.08 62.0786 0.4502 0.4653 29.0786 31.2769
0.09 62.0587 0.4455 0.4613 29.1691 31.2000
0.10 62.0388 0.4408 0.4573 29.2597 31.1230

2 BT B LR A B HE L BRO ft  BE A  A AL
PR R B8O B s e, e A B9 AR AR i B 0,5, 00, HoAy
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A5 1) X T PR AR R HE K S B 5 R R R AR BB g O AR R R
14 i I ) 1 38 3 O /L T o 3 R ) e DA AR ) AR Ak 5 R
FREGIABAT 5 . 2l ke L KR IR /DN Bk 36 36 T B4 0 280
545 5 R ik 2R O AR OG5 24 ke FRIBU(E A R R o 3 7 A
IO 5 5 e AL RE R R IE ARG, X2 W Dy, Y e R
AR R T T 3 T T A7 Btk HE AOAN 52 55 1l 3 1 B T 2 R Ay
V14 R4 T A R AR AT AT R A
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F) 5% W
Table 2 Impact of loss aversion coefficient and emission cap on

decision-making, utility and profit of supply chain members

G A q; e w” U, I,
1.0 69.1178 0.5268 0.4347 33.0367 31.9839
1.5 66.5771 0.4972 0.4465 31.5349 31.9400
2.0 64.2470 0.4720 0.456 6 30.2258 31.6863
2.5 62.0786 0.4502 0.4653 29.0786 31.2769

100 3.0 60.0396 0.4310 0.4730 28.0725 30.7488
3.5 58.1078 0.4139 0.4798 27.1928 30.1286
4.0 56.2666 0.3987 0.4859 26.4285 29.4362
4.5 54.5040 0.3849 0.4914 25.7713 28.6862
5.0 52.8101 0.3724 0.4964 25.2146 27.8903
1.0 64.4569 0.3876 0.4903 52.2437 13.2481
1.5 62.4554 0.3694 0.4976 52.3449 12.5117
2.0 60.5492 0.3534 0.5040 52.5898 11.6698
2.5 58.7248 0.3391 0.5097 52.9678 10.746 4

250 3.0 56.9722 0.3263 0.5149 53.4709 9.7594
3.5 55.2834 0.3147 0.5195 54.0924 8.7226
4.0 53.6519 0.3042 0.5237 54.8271 7.6465
4.5 52.0724 0.2947 0.5275 55.6704 6.5396
5.0 50.5405 0.2859 0.5310 56.6185 5.4087
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Table 3 Impact of initial capital on decision,utility and profit of

supply chain members

k q; e w”® v, I,

2 70.2471 0.5775 0.4144 34.3084 29.5435
4 67.7876 0.5386 0.4299 32.5665 30.3306
6 65.6625 0.5053 0.4433 31.1422 30.8468
8 63.7785 0.4761 0.4549 29.9890 31.1497
10 62.0786 0.4502 0.4653 29.0786 31.2769
12 60.5250 0.4269 0.4746 28.3928 31.2541
14 59.0915 0.4059 0.4830 27.9196 31.1000
16 57.7589 0.3868 0.4907 27.6508 30.8279
18 56.5129 0.3692 0.4977 27.5811 30.4481
20 55.3421 0.3530 0.5042 27.7067 29.9683
22 54.2376 0.3380 0.5102 28.0254 29.3943
24 53.1923 0.3240 0.5158 28.5361 28.7304
26 52.2002 0.3110 0.5210 29.2384 27.9803
28 51.2562 0.2989 0.5258 30.1324 27.1463

e APV T B Y0 BR B HE A B oF 43t N B A B Pk
BT FIRE B SE M . AR 4 TT L L WA ) 3 R A ah A
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I, AR 7 2 IR AR AL 2 A A%
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Table 4 Impact of initial carbon emission on decision. utility and

profit of supply chain members

8 0 w Un I,
.05 62.0786 0.4502 0.4653 29.0786 31.2769
10 61.1844 0.4462 0.4641 28.6772 30.9010
15 60.2965 0.4422 0.4629 28.2826 30.5231
20 59.4144 0.4382 0.4618 27.8948 30.1429
58.5381 0.4341 0.4606 27.5137 29.7601
0 0
0 0
0 0
0 0
0 0

30 57.6672 L4300 L4595 27.1394 29.3747
35 56.8016 L4259 L4583 26.7719 28.9863
40 55.9412 L4218 L4572 26.4112 28.5949
45 55.0856 L4176 L4561 26.0572 28.2003
50 54.2348 L4134 L4550 25.7102 27.8023
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