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Abstract: This paper studies green supply chain collaboration between a manufacturer and a retailer concern-
ing environmental investments. Nash, Stackelberg, and cooperative game models are developed to analyze the
differences in environmental investments and profits of the manufacturer and the retailer, supply chain profits
and product retail prices between cooperative and non-cooperative relationships. The results show that the
cooperative relationship can bring more profits to both firms and to the supply chain, and better environment
performance. Environmental investment increases profit by increasing market demand instead of by raising
the retail prices of green products. The prerequisite of green supply chain collaboration for the manufacturer-

retailer is that environmental investment results in lower market demand than the green product price does.
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BN G R RIT R,

6 BEHISH

BEA R DG AL M, N T ORFFHAE T ERSE R 5, 252%™ ek BRI &R R skt
PR R AE VR, A RSl R 7 B

ABS d TZIEAE TSRO 0 = 20; %7 S BRI BRAN ¢ = 6; BB AN r = 3; B HIAEBAN &
SKEZMFPEN B = 0.5; BLEAR R W4
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TEIX B TR AZ Ol ik M FRSE 5 N XS T3 75 SR 2 i R ECR B 1S I, RECEIVER&Z 0.05 < o <
0.50, LA 0.05 K. JEAPE Nash MyaE S ank 1, 65 1F Stackelberg Yo7l L ank 2.

F 1 3JEAME Nash &L # 2 JEA1E Sackelberg B ELER

Table I Equilibrium results of the non-cooperative Nash game Table 2  Equilibrium results of the non-cooperative Stackelberg game

a T * p* w* ot T % a @yt ptt Wt i
0.05 0.14 0.84 0.00 14.63 882 31.33 1584 1549 0.05 0.14 130 033 1750 11.60 23.78 1594 7.83
0.10 0.28 0.85 0.00 14.64 882 3142 1587 1555 0.10 029 131 033 1752 11.61 23.84 1597 7.87
0.15 042 085 0.00 14.66 8.83 31.58 1592 15.65 0.15 044 131 033 1755 11.63 2394 16.03 7.92
020 0.57 0.85 0.00 14.68 884 31.79 16.00 15.79 020 059 132 033 17.58 11.66 24.09 16.10 7.99
025 071 0.86 0.00 14.72 886 32.07 16.09 1598 025 074 133 033 17.64 11.69 2429 1620 8.09
030 0.86 0.86 0.00 14.76 8.88 3242 1621 16.21 030 0.89 134 033 1770 11.73 2453 1632 821
035 1.02 0.87 0.00 14.81 890 32.84 1635 16.49 035 105 135 033 17.78 11.78 24.82 1646 835
0.40 1.17 0.88 0.00 14.87 893 3334 1652 16.82 040 121 136 033 17.87 11.84 2516 16.63 8.53
045 134 0.89 0.00 1493 897 3392 16.71 17.21 045 138 138 033 1797 1191 2556 16.83 8.73
0.50 1.50 0.90 0.00 15.01 9.01 34.60 16.94 17.66 050 155 140 033 18.09 11.99 26.02 17.05 8.97

5 e Ry 9 2 2RO, i 2 e 32 24 1T LLAG 280k B 1 A% o s 32 A M R4 5 R 2 ) B4 R 4 i,
P 0.503 < v < 0.511, % T 0.05 < a < 0.50 H B = 0.3. BEI, 4% 0o il i il AaY £ 7 R EUA 1 SRS, 551k
GR35 2 T Stackelberg S F1 Nash BI85 R, & VES6T 45 RN 3 Bk

*3 BSIEEFEHEERGH = [0.503,0.511))
Table 3 Equilibrium results of the cooperative game (y = [0.503, 0.511])

— _ _ _ ™ TR ™ TR
4 =0503 +=0503 ~=0511 ~=0511
005 029 173 1477 31.72 15.95 15.76 16.21 15.51
0.10 058 1.74 1479 31.84 16.02 15.83 16.27 15.57
0.15 0.87 175 1483 32.05 16.12 15.93 16.38 15.67
020 1.18 176 14.88 3235 16.27 16.08 16.53 15.82
025 149 179 1495 3275 16.47 16.28 16.73 16.01
030 1.81 1.81 1504 3324 16.72 16.52 16.99 16.26
035 215 185 15.15 3385 17.02 16.82 17.30 16.55
0.40 251 1.89 1529 3457 17.39 17.18 17.67 16.91
045 290 193 1544 3543 17.82 17.61 18.11 17.33
050 331 199 1563 3645 18.33 18.11 18.62 17.82

HRHE Nash BT Stackelberg SIHIHRFALRS LUy, BIIE 1A SCAR S AR IZR T (04518 IRYE SRt S
AR EAE M RFAERT EE BT, BINIE T ASCE AR IR 4518, [ BB 17, (LR BE B A e 3 A A ok SR AN
BURT AR 21 B v (0 28 5F B, 3T AAS B 5 = AR S0, X IR R ax (U N BE 1R (10 E E H AR, b, B
M RN T BUR R o BIGR, AL OHE AL 2 IR RN o, [7]I 0 23 52 i 4 65 7 1 n A
AN y, XUT7 A S A I A A A 5 b ) ot 80, Rl 2 U T 4 SE A ) T ik B B PR AT
P97 ity DR T A% Lo 3 M AR 5 7 A2 AW St 7K T IR PR B B N T 3.

7 GRIE

ARSI TE T He T PRI HN 5 A0 f) 3 A b AT P — 25 T AL ol ) 8 200 o EEo B S 5 A il AL 1036 12K
SRR T RO I A 5 8 B T A B BN B R e 8 45 B A B BN & AR TR S R UK,
BAE PSR T AT BT Aol L R it R 5 e R AR S 5512880, T 50N 176 3 500 )V F 5 i i A% 2 d i 4
15 T 370 5 SRR AN R 38 i 2 €7 A 4% AR AR S F RN BE P, Do filiG Al 5 8 B i s B s S 1R 4K
FEAFAE € 122 5V A 20 FE DR A0 T Y0 B AT AR AIEAZ o3 A M AN 85 7o AR O
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