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Pricing and product green degree decisions in green supply chains
with fairness concerns

SHI Ping®, YAN Bo?, SHI Song?

(1. School of Management, Guangdong University of Technology, Guangzhou 510520, China; 2. School of Economics and
Commerce, South China University of Technology, Guangzhou 510006, China)

Abstract We incorporate the concept of fairness in a green product supply chain which consists of one
manufacturer and one retailer to investigate how fairness concerns and green efficiency may affect retail
price, product green degree, profits of channel members, and total channel profit by establishing game
theoretical models of the green supply chain. In the green supply chain, the manufacturer puts in some effort
for greening the product and distributes the green product to the end customers through an independent
retailer channel. The research finds that: 1) The profits and product green degree are higher in the case of
integrated channel compared to the decentralized channel. As the value of greening effectiveness coefficient
increases, the performance gap between integrated and decentralized channel widens. However, the retail
prices may be higher or lower in the integrated channel depending on the value of greening effectiveness
coefficient; 2) The manufacturer’s behavior of fairness concerns aggravates the “double marginalization”
issue in the distribution channels if the greening effectiveness coeflicient is below a certain threshold; 3)
The manufacturer’s behavior of fairness concerns not only be harmful to the retailer’s profit and total
channel profit, but also harmful to herself profit. Interestingly, although the manufacturer’s profits are
coming down, the relative share of manufacturer’s profit in the total channel are rising.
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i X (27) AR 7D KT A H—HrRSHEE S = A« (a— o). i RREAE
FRB TN 0 < & <4 T4 (o® — 86— 26) < 0, FHARE 2002 < 0. WA EA AT YIS,
FREREE 5 AT TR B R AT,

3 (28) Rk 7B KT X W—HHRSBIBE 2 = U0 (a— o) < 0. BBIEHAG AT
VRPRERT, AbT T UM B R IR L e v A T IR B AT,

FIREH, % (20) KR 7P %F A —MMASHER 35 = RO o (0 - o) < 0. el A
ATHHEHERT, S B R bR PSR S R A T LR B AR K TS, MR 2 JEBE.

M 2 R, ST EETES TR B T RIEEA T AR AR AR MR, X e ry
FUKEA CHRATBFEG A — B0 X T4 B TR 645 77 B L B SR A S B Al
HUH, R ARG R R BEINNE, Tkb RIS A M R R AR 55— B,
SEMENTEE Tl T LOE SRR ALY B AL 4, 3 ELF AR A R e 4
REEER PR RIS 33.33%.

IR 2 MR, 5 SRR RO AR I, G 7 B IR A T T A B A T A T
AT AR R E PR SRR RR GRET CHM%, HH, BE A TLRE
BIRR, SRR SR B (A2, BRI, MR SRR A TRk, BAEANE G
TS, (ERIRIE T T S A BT, 24 B R S b 2 R B A AP (B
A — +o0), FIERIBTH AR LM 2 RETA TS EFIRME. KRV, SO AN RN
T A TS PE AR T 88/ B R Aa A R A T, T A — 50 1 B ORI RIR
TIENEEETIN 7y H B, ST A Bk A PS4,

54t NBERLEER AN B TTLAES], S5O BN SRR, IR A T M ok
SRR AR KR, SR U B P 45 0 = IS BT A T TR R B LA TE, XL RT G i
BT B, SRR BN SR — SRR
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SEERTEA A 1R 1 ARMGE 2 MR 2 AR Y, SeadtysdrRga KT, Ly
ERIEAESBRREREE THERTETRRE. ERETFHEREMFEATLUFEMFERLT, =8
KT, S EREARRE X S — PR Sty arRHE A TR e ENFE, B
AR AR AREAKT. SV SREETRE, X2E A, ATt L4 i P ek & 5 AR —Ff
MERYE, R, FEHEFREE MR, BB ENEERRITY. ERRTATX
YIME BRI B ETER T T SR E e SR A X B, SBURRE N B R X “Brff
PR . R GER EE AR 7 A E B B AR R A R R R AR S P A e I g By e sk i T4
F, MBS BRI RBIR, I 155 i 6 K LA R ST TR, RS R RINE, LN s8R E
BT HE. B THREANE ETHEOLETSFEER BHR BREMTER (BIEFRPUR) BBk Mat
KT SRR T, JF BEESA - MTER A TRUIBRENEX, BN EEER A5 Y
BRI R AT SR E /KT IV ERENRA S E SRR XA ME UL, TERE= R HERET
A T-RUIFF MR T, #lER A TRUIRBERK, SGEMANEE LTS ES S1EER HBAL B
R Y.

THAmE 3 MU, Gyt a™diansENRE=MARENERREE TRPMER
B HER, B BRI T P i S AL B OR.

R 3 YA EREARET (%2 <2), ZAMVHEEREPTRRK THENRAT=DREZENBET
TR A TP B ISREE TR E RS E WEEME, TaE UL TFHIER A TS H
ZEMNHE; YRR EABEEEN (2 < %2 < 4), FEHVHEEETRK THEMRET”RTEMES
THIER A FHERN G T TEE R WEEME, MEE NS THIERA TR ERH 2
HIZFEMHE; M8 EN TS T E—PRIEAER ( gﬂi =2), =FREHENERRIEE T&E=5R
TG EEFSE.

1IFBR H;]p*:c—i—(‘l—ﬁzfa%)x(a—c),f%?ljp*—c: (T;_ﬁ—az)x(a—c); E!E]pD:c—i—(g—ﬁﬁ_;Lz)x(a—c),fé

w_ _ A2 8—ﬁ 8—5ﬁ — ST Y40
B pP — ¢ = gy x (a— o). B, 2528 = 85 = o = o AR AT
(86-a?) P )

—c T 30@B-a®) T (12-327) (8- 2f+d-297
1) Y <2l p<p?2) % Y >0 p>pP3) % & =2t pr=pP =

HKefpltth, iy pP = c+%x(a—0),%§ljpD—c: @;%x(a—c); B p? :c+%x(a~d,
B2 f — = it x (o - 0. B 57 = SN = S = A
PUF SRMRAATITE: 1) % & < 28, pP <pf;2) % o > 28, p° > pP;3) % & =28, pP =pf = .

METEER RS TES, BF): 1) 4 & <28, p" <pP <pf;2) % 5 > 28, p* > pP >pP: 3)
Y o =2 if, p* = pP = pf = a. W 3 IEE.

i 3 FTIAARH: 1) RS EAFCREMMERL T, 28RN SR ERH e R a™nE
g LA TS, AMERIERAMNER “WNEHFRHY (double marginalization), X 5%
BEAULRY U B A SO F G oA — B0 BIRNIERE, £/ S a3 M EN T, BRSO
BT 7K 2 B R 7= L T A B RS N 7= B 4R 8 B /K 3L ] B, (H R i 7= St S B R i bk ik
WA B, FEGEMNVEWIHIEER S FRIEF AN L. a7 R HEREWAEA T XY
BT, FEEHEWGES S THHENE N SH—SRE, XRALT-SREIFREMER T
G M E R R AR A FRU S — P BN AR D EHRRN". 2) &R, 4r=Rakadt
BEE TE I FER, StV EERPRIE T H MR Er= R i HHENHSm T BN 4R
Gk XRER, FERTGFHREEET ST H G KR AR K TR LR B, 72/ alls
EREWFL T, HREFHLYSHEEIIMMEEIRU I & R mT, UAETREGXTHSHERWT
KB T SR T E MR R E X T SRR e S a e, e AR R T R FEEE T
ZEFRMIHTORNT KN, 3) &5, DA 0ENGTEFE—PREAER, =FRR MM
PORETE T A TSN —3 H BIR A& e 7= B T8 BN R F 51 S R R ir s
B TR EI .

MR 3 Y M ERBRRT (‘}—: < 2), ZERH EMGE™ R ITHHEEMEHE _ Ll &R AT
RUFRE AT, U st GRS (2 < %2 < 4), FERIHE M GE G i HEMEEE




1946 AEITRBERGELE 5 36%

A TR M RTIEAS: 17~ R RIS FREANERER (5 = 2), BERHREN
S P T R BT 5 LRI R A TR T |

iEB X (26) ok pP T A M—BVRSEEE B = S22« (a— o). ST EHERIT
W 1) % 2 <o it B > 0, BERRENRE R TS EN RS LRSI A TR RN
TiARR; 2) 4 2 > 20, 28 < 0, FETHEM RO R A ENREE LIRS A TR R
KTAREAE; 3) 24 5 =20, 2 = 0, BERHEHREHHHHENES LRHETATEIRELX.
IR 3 L.

W 3 BRMEER, hTFrRar &R i M A T W T, RE A TLY)
BEMHK, BRI H A O ERNRR, RRN RS 6B KT AZERIER, I ERR R
BER BE RGEM SR, 507 A 2 P A TS R e 2 AP AE B L B T A P I L B s T
1R (BRI A P A P Sl R AR R, PR SRt B T A TTREIRBT R, (R SRS,
T P AT PR R SFURAT A AL T TR B BRI RS AR T 1%, ¢ ELE R S hE R A TS0
BRSO . UL, ST TR BB T AL LI 16 79 th T A T BT T T e e
BRSPS A T FIFGLE B SRR BE, T FIF R BT B TR 1) M7 S e AR A%
I, B R R R A 7 T S S OB A R A8 77 S B i P I B SR Y R
AT FHALE S RIRAIE. 2) U RGN BERER R, BEH R RGBT R EMHOEL
Fhagta = T B R 77 SRR LI P AR R ST LR AL T RO B 1 SRR . 3) %
PR AR AR ST R ER, 4T PR BN BERAI LIS, SO aar S
PrRs IR N FRA SO RAS. IR T, M7 Rk iR RN T3 — R R, B EPET
B T R B LU KRR R B R R 7 B AT R E M LR R a7 R i i i
KT HOT AR [ SRR RA UL B AT, BB TSI TR, MR Ry i
Y.

6 B

T HEBEEAE ST T R L B A AR R T Y — 5 R, S il B g Bl — B e s iR A 12
FHREER IR BREHENESTTHH: a =120, c =20, 8 = 10.

B, TR ENER KRB AT IX [ A= SR BB SR A A B R U IR . R K
T RGN AR EFIMEEREM. 4 ) = 1, PFRGEAMRER < KM (0, 4) WMk, =Rk
R T mEaEK T, T SEME. AU aBARER I AR 2, & 3 fsk 4 Fim.
& 2 F%ﬁﬁkﬂ%ﬁ%ﬁﬁﬁ%?&%ﬁﬁ*¥ﬁ%w =3 F&%&kﬂ?ﬁﬁ%ﬁﬁﬁﬁ%%ﬁﬁﬁﬁ%m

o B % T L > a5 p p” px
2.000 100 04 5556 2632  2.083 2.000 100 0.4 75556 98.947 103.333
2.828 100 08 8839 3928  3.074 2.828 100 08 82500 103.333 106.957
3464 100 12 12372 5094  3.9364 3464 100 12 91429 108235 110.909
4000 100 1.6 16667 6250  4.762 4000 10.0 16 103.333 113.750 115.238
4472 100 2.0 22361 7454 5590 4472 100 20 120000 120.000 120.000
4899 100 24 30619 8748  6.446 4899 10.0 24 145000 127.143 125.263
5202 100 2.8 44006  10.176  7.349 5292 100 28 186.667 135385 131111
5657 100 3.2 70711 11785  8.319 5657 100 3.2 270.000 145000 137.647
6.000 100 3.6 150000 13.636  9.375 6.000 10.0 3.6 520000 156.364 145.000

MR 2 LB, SApt e R PR TR R B BT E 40 R0 B IR A N a8
UL, FF EXFhEEREE T MR BRI R R RGEY K, TR G M S & WA EA TR U
BT, HARA ™ R G BK PR — SR, EMWE N R AN RE, S8 1 WFRRHE -2 B
& 2, B EIA =R R SRR TE T 7= ek G BUK TR E " kG BERN R TR, FH
B RRR T RS QKT RS R EREY B E TRt 6.

ST 3 LB, UFERSEAERRE & < 2 B p* < pP < pD, RUITE AR
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TEL T 4560 7™ o ) 1 B B AT A TR YT St — s INE LY B8R - EHFR N 4R s Al
REAH = > 28 p* > pP > pf U RGRANMRER o = 2 8, p* = pP = pP = 120 = o, HIHLAHI
R HHENMEETHEHRE LSO REFEE TWHTHTENE. B3R 3. T U LR =L e
B TRE-S TS BN SR EHE = RSaSCENEETES. BE2h TETFRX K TRa™ R T1H
HEMBHYREE S THERA TN AR, T5HE & T HER A TR 8 v i
B T&ERTHEEN KM KEE, UZE TS0 T 58S EESMARR M g EE TA/NE
REHE, A—IFIRE p* < pP < p{ K pr = pP = pL, HEUGFH p* > pP > pP.

& 4 FafBeRENEE ST ERIENRE
e 38 “72 * 7P 5y
2.000 10.0 04 2777.778  2008.31  1692.708
2.828 10.0 0.8 3125.000 2160.494 1795.841
3.464 100 1.2 3571429 2335.640 1911.157
4.000 10.0 1.6 4166.667 2539.063 2040.816
4472 100 2.0 5000.000 2777.778 2187.500
4.899 100 24 6250.000 3061.224 2354.571
5292 10.0 28 8333.333 3402.367 2546.296
5.657 10.0 3.2 12500.000 3819.444 2768.166

6.000 10.0 3.6 25000.000 4338.843 3027.344

MR 4R 7 > 7P > n, HRE MM R PP T O SR AN 5 A B pR R
BRI 33.33%, 3 EXMEEHERREANRORETAET K. ELE 4, EFURA=FARREE
REEGSRABIE T LR SR R A WS A R REE 7 SR BRI T K, H LG A M RS PR T
o7 B A M 3 4 R B Y B R T 2 B DR SR R .

AR 2. R IMK 4 TTUEH, ROANEFFREFEEKT RV EEEMEESBRRRELT
HETRFAGR, RO RHEREWFELTRYHHEFL T, 7 RGEEKT-. 5 aRRA
X SRR R, SO & THHENBTEZFAR SR ERRETE TR/ RAHE, B R
BT R GEAMER. B FAURIAEFRGOMHREEE (5 > 2). SRR R a7
THHENE . P RREEACT. SRR SR H R T EERRRA. Xy, FE 5%
LSRR, KEMNE ETROWVESSEER BHL B ATREH A 8 A R B .

RIg, AFET S R AR KRR THE— PR G W G R TR IR B R SR A L
BEEYYIRNE . HERIBEE 7RI A R SRR, 4 o =2, M & = 04, PR EEALEREATH,
SRR, SRR S T7 NG L R ALY SRR AT SHE R AR UIEE (\) MXRSFIME 1
FIE 2 B 2 o =6, M & = 3.6, FRGEABCRERET, SAMNEEZNHN . SER ST FIN LB
R EERRHIE SR AR AT RUIRE (V) BRRSHME 3 fE 4 FiR.

2000
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B il 1800

100 }/ 1400
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B 1 FaBeASERRNATREENSORE B 2 FRSedsERRNATXEEFEN M
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[ ank — ZwnE [ ittt -~~~ it — — Tl |
B 3 FaReaiRan A FRUARER R RN 4 PR EARERERATXIEEN AR R
B 1 AR, PR SR R EHRR, GG R BN RAALA I R R i AT VIR B A
s, (HRFEIE THEM R ZEITEARIR/ . ME 3 TUER, PR e bR,
FAATRIRERHR, HAMSEARIER, MEFEMEAERKEE FEETURATENE SHE
MR EENERRIRD. SEE 1 fE 3 AUAY, Tk hgEAERRE R, MERERA TR
VIRERHER, ZE R FIE R RTH R
HaE 2 ME 4 TUEER, A6 R HER A A TRUENEIL T, Tt Raa g Rz
RS, FUERGRRIE . 2R N A B (R S BB e i ) S 2 ) 3 R A TS L) Y S KT AR,
RRRY, RERET A TR M SRR F TR ER A SN RRERE T SHRE, HH, B
EFERATRYBERER, IHMERSBRR™E. BEIE 2 ME 4 B UE—H &N, HEE I
P FRYIBRER R, RIRHERHFIEBERZHK, (ERHAE ST R SRS R R BEHZER R
UL, TR i E P B AR A TSR R IB L T, BIER N T SR B R 3B IRE S B
2V, TR — AT B SRR ERIAT A BT X A B, SR AR H IR E N A TSR

7 HEFRIE

AT R R T, TR EDCH BUUR NSRS G 2 0 B b SO B G SRR AR
WA, H B ESEB0E, i o KA M R BRI SRR, RIS it
B EREALATE T, [T R LTRSS PR 7. SREIRITREST, TR e
REHEATT= AR s ARVt T ACRBTBRR A, BUBAE R ST AR R A OB AT A8
BRI SRR TR E R, IR R RIREN B R TR, SRS
SARA AR AT ST R TR T A LRI BT REBRUAMT, BF A T AT A=
AR GG A0 . =R BT, BEREHER I RIS DL SRS BRI R B, 85151 T
et

1) SEA AT R RGBT, BRI BARIETE T AP R, 0,
PRI, T2 IR RO, AR B R A A T R T
i, SR e AR B KT LRI RE I X St — R AT, 5060 P8 i BB A = iR
FIBSETBERIETE T AN R AR, i ERBOR T AR s HL AR,

2) {57 SR EABCRBRM T T, Gr SR A WA TR AT VS A — 5 IR I 44
BB

B) = AR S WL, RGNl TRt R 8 i s, det
OSSR B AT T BB AR RENTTY FoO i . 36 L, MR A0 A 72
FERR R S B B R,

4) et P R B AFIE A TN EERU UL T, BB SCAT VTR MK, S A 5%
BB GRS, SLERGLP= R R ST AR IR, 3 ELEDICR BRI SER R RV, s
R AT ST S T IR P A 20 FIRHERE T COPRAS. 36 HL, B RIERIA X
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PIREHA, XHEERARETE. (HR FEEEFINE, METERA T RUBREMER, RRH
Flitg e S35k, (HRHRE B 28 B A A TR K. RIERTN T R RS RE AT
SEHIATAE, TR —I4 E TR RIRATSh BB X 7 i B, AT R E AT
GEE. IR, XA GEET T AR BErh R P 5 R P A AT B A PO U AR Lk A TSR U ek
H B S TR SP, MBS EEER B Lo, XA EERRE R T .

B3 A T SR TR R A2 B S AT A AR, BE— BB RTTUSINE ST R, FEE
FAT A P B A A S . BAh, B LB i R B A B R AR MR BT E IR Y
R, R RRREE DA & E PRI, EIFR Rt SRR M.
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