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Equilibrium of a closed-loop supply chain network considering cost

information asymmetry

Zhao Jingbiao, Qu Pengpeng, Zhou Yan*
(School of Business, Qingdao University, Qingdao 266071, China)

Abstract: An equilibrium model of a closed-loop supply chain network was established according to the non-
cooperative game theory to qualitatively and quantitatively analyze the impact of asymmetric cost information
on the equilibrium decisions and profits of the network, in which manufacturers conceal their remanufacturing
cost information and retailers conceal their processing cost information. The results show that when manufac-
turers or retailers report lower than actual cost information, their profits increase at the expense of parties who
do not hide cost information; otherwise, the results are the opposite in the over-reporting situation. Compared
with the results of unilateral asymmetry cost information of either the manufacturer or the retailer, bilateral
cost information asymmetry of both manufacturer and retailer is more beneficial to the decision maker who
conceals the cost information and the whole supply chain. It is beneficial for decision makers and the whole

supply chain to choose the right information asymmetry strategy.
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Fig. 1 Closed-loop supply chain network

Fig. 2 The structure diagram
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Fig. 3 The network in the example
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Table 4 Equilibrium decision of example 1 in low-reporting cost information situation

nm2=102=1

24
01 =1 0 =09 6, =08 6,:=07 6,=06 060,=05
qy 40.8722  41.0339 41.2229 41.442 8 41.668 0 41.940 5
q3 40.8722  41.038 8 41.22717 41.4290 41.6752 419420
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A k=12 13.6789  14.467 3 15.341 8 16.344 7 17.464 2 18.757 4
Q5 k=1,2 13.6789  12.990 3 12.2132 122132 10.346 4 9.218 1
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Table 5 Equilibrium decision of example 1 in high-reporting cost information situation

n2=162=1

24
0L =1 =11 6, =12 6,=13 6,=14 60,=15
ay 40.8722  40.7325 40.604 1 40.486 3 40.388 0 40.294 2
qé’ 40.8722  40.726 5 40.6040 404959  40.3828 40.287 1
qu, j=12 272937 268636 264508 26.1351 25.820 5 254728
q2j ,j=1,2 272937 275270 277575 279069  28.0746 28.284 3
]k, J,k=1,2 273077 272084  27.1148 27.029 6 26.9552 26.883 8
k=12 13.6789 12965 1 12313 1 11.717 2 11.187 4 10.698 3
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Fig. 4 Change of manufacturer’s profit in low-reporting situation
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Fig. 5 Change of retailer’s profit in low-reporting situation
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Fig. 7 Change of retailer’s profit in high-reporting situation
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Table 6 Equilibrium decision of example 2 in low-reporting cost information situation

O12=1,m=1

m=1 m=095 7 =09 n =08 =08 n =0.75

qy 40.8722  41.076 6 41.294 0 41.5258 41.773 2 42.038 1
qgj, j=12 272937  28.1332 29.026 0 29.977 4 30.9932 32.080 4
qgj, j=12 272937  26.726 7 26.123 6 25.4810 24.794 8 24.060 4

A k=12 273077 28.1477 29.0410 29.9928 31.009 3 32.096 9
q;k, k=1,2 273077 26.7403 26.136 8 254935 24.806 6 24.0713
g Hk=1,2 136789 137471 13.8196 13.896 8 13.979 2 14.067 4
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Table 7 Equilibrium decision of example 2 in high-reporting cost information situation

O12=1n2=1

24
m=1 m=11 m=12 m=13 m=14 mn =15

q; 40.8722  40.4977 40.163 3 39.8629 39.5913 39.344 8
qij, j=12 272937  25.7565 24.383 3 23.1489 22.0335 21.020 5
qgj, j=12 272937  28.3320 29.2595 30.093 1 30.846 5 31.5307
k=12 273077  25.7700 24.396 5 23.162 3 22.0475 21.0354
G5 k=1,2 273077 283465 29.2742 30.107 6 30.860 5 31.5439

G Hk=1,2 13.6789 135542 13.4427 133423 132518 13.169 4
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Table 8 The comparison of the decision maker’s profit with unilateral low-reporting situation and bilateral situation

O =1,m2=1

ZH

6'1 = 0.8, m = 1 91 =1, m = 0.8 91 = 0.8, n = 0.8
HlE&E R 1 A 5958.0 61164 62258
i R 2 1R 5756.4 61164 6013.9
FEER 1 FRE 1519.2 1546.4 1 566.3
FAER 2 HFE 1519.2 12364 12554
7 ] 14752.8 15015.6 15061.4
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