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BRAP, VIsCmi SRS I, FERFF AR, 2015 4 5 A 8 H B E & B8y € HEHIE 2025
Wk BENTERELERYEARITEHZ — BRAafEENIRBESMEL. 2016 4
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BLTERY, FOENERAHWEEN 2016 FRBES. ERERT, TEMEI/TE S B0
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WERHEE, B U—pr =uo +ag—p, 20 WAL a > (pr —uo)/g. 4 @ = (pr —uo)/g, AR @
% [0,1] K[, MXEE=RMERAY 1-a FERWNANEN © = (o —w)(1 -a). BFEH
BIREERN v, RIB—W 2 dry/dpr = 0 T 15 p, = (9 + w + wo) /2. WA FMHTTE:
d*m./dp? = -2/ < 0. B 7 7E pr = (g +w +up) /2 BB K{E. WAt & = (9 + w-uo)/(29),
T = (g—w+tu)?/(4g). HER B AIFIEREN mo = (w—c;)(1—a). FEEETEHRRERRN v,
R &M drs/dw = 0 F[7§ w* = (g4 cs+uo)/2. RME M HFMAAR: d®n, /dw? = —1/g < 0.
H ms £ w* MBRAHE B v A &, pr. 7. m FILERM EER, BITHE:
(& = (39 + cs~uo) /(4g)

P = (cs+3g + 3ug)/4
ﬁ w* = (g + cs+ug)/2 (1)

%*

ms = (9 — ¢s +u0)*/(8g)
| 77 = (9 — ¢s +u0)?/(16g)

IREREML, MBHEFANRME Dw-—c 20, FRELRTHAFERYR 7. =
(w—cs)(1—a) F, ENEEEH 1 AR FEARE (2)a 0,1 KE. HELEE—1
M w—cs >0, HLARZHRITTLURE: 9> cs—uo. MR ca—up <0,FPA g>cs—ug
MEBIWNE B2 >0 BIAR ¢s—uo >0, MARINER g> o —uo. ZBE-AN5%
R 0<a<l B OoLa UMY 9> —(cs —uo)/3. R cs —up >0, ;A g > —(cs —u0)/3
EAFMGBTUBEHE. HIR s —uw <0, RIMIRER 9> —(cs —up)/3. HAL1H
LN g > s —uo. XK w—c, > 0 HHHRG—B BIHER 1) B, BEH
DU &4

(cs —uo > 0Hg > s —uo)F & (cs — uo < 0Hg > —(cs — uo)/3)

AR 2R, RO, ST ? ATEEE R s —uw<0Hg< —(cs—
uo)/3 BB, FEMAES T, B 1) 8 a PR/ T 0, IWBAZEER T, NEMEE
BERER TR RERA P, EEEHBELRENN (o <0) HBERXE. HEERIIH
Big, THLHERERERLE, B/ o JEEREN 0. mRKERATREREN
ZP, WERE a =0, HARITE pr = w(@H & = (or —w)/g). WTFHRNEMSE, 7. =
(w—cs)(1 — &) = w—c,, AMHENTEMZEH AN v ROEITERE, T HEBHRETE
R ERRANE o iTH uo. ¥ @ = (pr —uo)/g RAFERWRERE n = (pr—w)(1-a)
3 pr RZ, A8 drr/dpr = (pr — w)(g +uo — pr)/g9, I H dmr /dpr |p,=uo = (g+ w — Uo)/g.
HNBEHRREETHE UKD pr ITH vo, REHRR dr./dp, |po=w, < 0, HEEHR
w < ug — g, GNEFEHSEZTEMEIT pr > wo. BHHERE:

ﬁ w*=ug—g ’ (2)

\

FATTTLARAE: IR R 2 T uwo — g F e(e > 0,6 — 0), MATEHEN K
pr=(9+w+u)/2=uo+e/2, a=¢/29. RNENFHHFIERHBE .= (w—0c)(1-a)=
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g — s — g — (g — €, — 39+ &) <up —¢s — g = 1y E—NMAFRNRLRENRINES
B g < —(cs —uo)/3. BN BERHBENEITEE w—9g K BLEZRIEFEHER
RV ERITRMABAAEER 1, TN EE N . X 2 Be—-—uw<0H
9 < —(es —up)/3 FHF T HHHRE-

BETHRER cs —uo >0 H g < cs —uo R RIVME/NEEHHENT v &/
HH cs, DX MEMLALTHRIEGE=RAE v —c XA N TFEEHTE, FENE
KO AR E N v, MFX MR L2FTERNRLAE L - ROFEER A BREEN
HREERHITTAIITEEERZHERNE pr = w =c, B4 @ = (c; —u)/g9- BEENA
g <co—ug, BINTEH @=(cs —uo)/g > 1. XERERFHrBEERE, BN RE a&E (0,1]
KEWASERPEESG. XRAGNEHEATE, 3BEMdE HRELREZ B
WAEXFHERT (o —uo >0 H g < ¢ —uo), BENFERSE BELU LR, #115:

SR 1 1 1A IR (cs—uo >0 H 9> ¢s~up) B (ca—uo <0 B g > —(cs—u0)/3),
R4 o LR ST AR = (1); 7% 1B: 20R (cs —uo <0 H g < —(cs — u0)/3), 4
G LT SR IR (2); BB 1C: MR (¢ —wo >0 H g < ¢s —uo), WARMEAL
7=

MBREBEREEEY T LA ATTENMAREERELE ¢, MIIREEH
X AR F 1C BB A TEE. T X ETHE 1A AMEE 1B TEMEMEY
HEBHINHTREEFLZHHE

4 HEENETEHRRRER RS EE

ZEME 1 WIEE 1B, \BERERR 2) BB, VEWBAER v —c, 5%
BETE THEE ¢ HERE T HEmEERYENEERZ MR, I TRAaTZH
RFERERYERENE. ERMTRERATS, BEESAEFNTREEHAE Xt F
HYHTE, FAENESNRETCHFIE XEE VN ENE A BB, FEEE
WRa=RRARERE, ALEEATERES —SAEBRASERERTEME EN
FEHAREE PRHEAEEE, NEarRIRFERNHRE X TEERES, SRR L
EREMEREFTAE N E, TR LA RITREF HHERE BT XK, BN
B EE EE# R, ERRERIFEIEERRAX G R IRTRE ke 2%
i, XA R A R RSN EAGET R P, B E £ R 2SR
WT, FARFET RS EEE

M 1 BET 1A, DHEERERRK (1) B8 «f M oxr. X n;, mp RPHRE

dr/dg = (g + cs — uo)(g — ¢s +uo0)/(89°)
dr* /dg = (g + cs — u0)(g — cs + uo)/(16¢%).

A RAEEE 1A T, MR (s —uwo >0 H g>c —ug) B (cs —uo <0 E g > uo-cs), N
dnt/dg > 0 H. dr?/dg > 0. ENEHEERTFERE=MEEE. HHR (6o —w <0
H (uo —¢s)/3 < g < up—cs), W dn/dg < 0 H dr}/dg < O, N EMBERHRA W
F RS aE. BEL BT, RATE T HE:

RE 2 1575 2A: TR (cs—uo >0 H g > s —ug) Bl (s —uo <0 H 9> uo—cs), #HE
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HMEEHRBERMERRGEAE. [ 2B R (cs—uo < 0 H (uo—c)/3 < ¢ < ug—cs),
Y HAEERNEEEEE T RGEE. B 2C ME (s ~uw>0H g<c—w), &
ERARMR S G E, AN RAHMESREOE.

8 2 PATEE 2C B 1 F1EE 1B BERBHMSER, HEAMTHE 1 PHEE
1B(Fr & F PR LG A= 5), B8 1A ERFSBLEN (3459 P WX ARar- ).
T 2 PR 2A MIFEE 2B MR RERE 1 F1HEE 1A EHNER TEARNRET
e 2 PRRHTE 2A, IRAESRNEMEERSERBEESHEOEHHBLT, hi1e8Hm
B A
4.1 HSEBHEMHITRETIEHE |

B R E R T LA TR R R e R . , e g a i g InE (1+)\)g,
WEREAR Mg\ > 0). HRHFE (cs —uo >0 H g > cs — uo) WHHR, 4 ¢, —up = pg(H
FO0<p <L) WRENEHZEOEN o HME 1+ Ng, BLAMBFIER: () =
[7s |gm14ay9] — 229 = [9(1 + A) — s + uo]?/[Bg(1 + A)] — A2g. ¥ cs = uo + pg FATBE

ms(A) = g(1+ X — p)*/[8(1 + X)] — gA? (3)

AL ms(N) BB RAF R d*ms(A)/dN? = (=8 — 24X — 2402 — 8X3 + p?)/[4(1 + \)*], R B iIE

dPrs(N)/dX? < 0, R B & Rk 7s(\) B—Fr B BE: drs(V)/dh = —(—1+ 140+ 3102+
16X% + p?)g/[8(1 + N)?]. TR dmy(N)/dA =0 BERB T A W—T =R E

fiA) = =14 14X+ 3122 + 1603 + p2 =0 (4)

—TESKHRR aX®+bA +cA+d = 0 BRIRAIFIR Ay, RARIT: Ay, = (25— gtor —

£V +(5 - )% A BIRIRHIBIR Ap, &5 p B RME 1R, % 0< p <18, Ay, <0

TERLSE, Bl —C =R AR EE =R, @t REaE, A = 15|—31+34 cos(2 arccos(1—
SN, BT 0, k. A 5 p X RIME 2 Fim, BE p A (] g BEET
cs — up), FRLTZIHFRBAR/D, F=RGFEEME \ BT/,

Bl Ap 5o XAHE B2 A5 pXEE

4.2 BEHEHHITEETIEN .
EXERETEF LW, WEEEAEN
m(A) = g(1+ A — p)?/[16(1 + A)] — A%g (5)
RAL 7 () BB SRR dPm (M) /dA? = (—16 — 48) — 48)2 — 16A% + p2)/[8(1 + A)?], A B
iE d?7m(A)/dX? < 0, Wi R Z WM. BEFHMEN A RFAH dr.(V)/dh = —(-1 + 301 +
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6312 + 32X7 + p2)g/(16(1 + V2. FHE, REEAK () W—E &R dr(A)/d)h = 0 TER
—T%TF A —T=R IR

f2(A) = =1+ 30X + 6332 + 3203 + p* =0 (6)

AR f2(N) = 0 BISRARHIBIR Ag, 55 0 WX RWE 3 7R, % 0< p <18, Ay, <0 HRL,
B — e SR TRAFTE = A H0R. SRR AT 18, A = o [~21+22 cos(} arccos(1— 22£)),
BANFIARNT 0, Er k. A 5 p WL RIE 4 FTR, BE% p #K (3 g BEET ¢ — uo),
BEFLEFRBNLD, PG BRI ) .

_\/2

—0.0002
—0.0004
00006

~00008 -

-00010 04 0.6 08 10"

B3 Asp 5 pxREA B4 \r 5 pXZEE

EE (cs—uo <0 H g >u—cs) BFHR, & u—c =pgHFP0<p <), RA
WZS()‘) = [7rs |g—»(1+)\)g] - /\29 AR 71'21"()‘) = [Wr |g—-)(1+)\)g] - )\29 ZET, FAN1EH

mas(A) = g(1+ A — p)?/[8(1 4+ N)] — g)\?

mar(A) = g(1 + A = p)?/[16(1 + A)] — gA” @)

5 A REBE: dmas(N)/dA = —f1(N)g/B(L + V)2, dmar(N)/dA = —f2(N)g/[16(1 + )?], FHH
f1O) F1£00) R (4) FR (6) FiR. — I FM4f EE@ AR, HTERRE L) =0K
fa(A) = 0, BEIE A: B Ar RERNM EEMAR. B Lo, BITEUTHE:

&3 WRENHAMZERHGTHMERETRGEE, MIIMERNT REEEEME A
SRR Ay = &-314+34 cos(3 arccos(l—%%i))] M= 317[—21+22 cos(3 arccos(l—%?{’;))].
4.3 HEEREEFATREFLEGEE

IMBBNH RN TS, MAPRGFEMINEY ;. FRGTEEEERES, T
L REARIITY . FURBHES (NN ES, BEHED) RESE MR
BEWFEIE? MR o —uo > 0, PR GE BRI )\ XM GOV BRI BFA: mo =
gl B 02 I ¢, —uo < O, PR GREEERINE X ML B BRI BRI T =
g3l 32) = g[Sl 1 %2 32 S BEHHAHRIE: [rec(X) — mec(W)]/g 2 0L
Bl 5). T LALR G LY R S, [ 5 R BN SRR, R R LM
BTSRRI R (ERE] A Bkl mo(V), T AL # A5 BB X A, IR 4o
HEASRIE: Ay > A (LE 6). 7 AR £ S B sl b, =Rt RFA TR,
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00010
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B 5 [mae(XD) = mae(AD)/g 5 p XFH 6 Al-); 5 p KR

Wl 4 BRI ESIMENERREXTHEER MMM SFIE. HY R
Fr R A EMNFABARTEERRRFRRA.

B 4 AR E R TSR A S X U SR T R R MR T4 SRR ts
REEHESHRAMLNE ML ETRTELEE XM SHE R RRET SR
AR AYE? T 8 B ATHF 5 X AR

5 FEHXRRFEHLMNEEMAIH

B GBI AR 5 R i BB M 7 5 SR BE IS X2, R ¢ — o > O, 72
SRR EBER IR A X ILAG BERT BRI MR moo(\) = o255 20" — 02). AR b R i
Too(A) X A RPEF dmac(N)/dA = —(—3 + 26X + 6122 + 3203 4 3p2)g/[16 (1 + X)?], £F A &
—IEZIRTR f5(A) = -3 +26A+ 6122 + 3203 1+ 3p? = 0 fSRBHBIK Ap, 5 o WX RIWE
7R, M 0< p< 1B, Ap, < 0 R, I —T =R A BEESA LR, B Rmas,
i, = &[~61+ 70 cos(} arccos(1 — L472%))| BAFHAMNT 0, EE. A% 5 p BERM
B 8 i, BEE p Hk, PRR B EHINE X, BEA/N. R ¢ —u <0, PR EE B
N XA HNTGERI AR mo(V) = g[8 + %2 — N2, BAR Xr, Bl R A,
HRAL Toe(A) BI— I S8 & A4

0.0010

02 04 06 08 10

B 7 Ap, 5p *2E B8 A 5 o xEH
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A, = g5[—61 +70 cos(5 arccos(1 — %gﬁ ).

ERENTSAMENET, SNEHTERFRGEENTR, T &MY
AR E T T EBR, SN RET R, BREB AR pgEHF 0<k <),
Wk R MR R ARG AERE A, NEEWRHRILG & SR AT kAg BN
S B R IMR. TEEEB S ATHUE T, BRI R FII RN ma(k)) = (G0 32 kg,
M A RETE dro(k, N)/dA = fa(k,\) = (1 + 8k — 14X + 16kA — 3122 + 8kA? — 1673 —
p2)g/[8(1+ N, MET N —T =W TTE 148k — 14X+ 16kA —31M2 +8kAZ — 1673 —p? = 0
HRAFIFIZ Ap, = p2(—4913 — 6936k — 3264k2 — 512k3 + 1728p2)/1760472. {5 I {E A%
B BRIE, Ay, 7 {k = 0,p = 0} BB 0, BH2 0 < p < 1B, Ay, < 0 fHR
3, B —ZERFBREESA LR, KBRS 2((k) = 5-31+8k+
2 (17 + 8k) cos(3 arccos(4?13+6936k+?12$i’;1;r3512k3 —34560° )] BAFEASRNT 0, HiE&E WL
BEETE—A k, 578 M (k) BIFET X, T8 WRENR, BEEITERNHEB L TEREA
G R B FER KR ?

ERASEMEASZRIE: 0 <p <1, 0) - A, <O(LE 9), X*(1) — A > O(RE
10), IXHHIFE 0 < k < 1 PELSFE—A &, 7 A (k) = AL

& 6 TEWESRGAENET, BOEE—NEB TRk, HEEY T
s e, B O BF 5 1 B TR BV A SR BT G B AR KT. BFEAE B, (78 A () = ).

A%(0)-Ag L (1)-A%

=0.005

—0010 |

O Ag 4 p LRHA /10 X 5 p XAH

B | AR, B o 7B, BERRERI 52N BBk, TTESE
TERB X EN THEEHRABRABE Y AR A ZRFETEBAKT-

it 2 B, NSO TR SERN G R R RS M
7, 3¢ LA s R A st oAy BARRE, A ®E T AST R . Bk, T8
T R AB L TR &7 FliE. BRI FEARL

x1
TR BEIMABRMREA GNEREBREAMEREA k
4 1 0.0734086 0.734086 0.5 0.0489391
Al 2 0.0639344 0.0639344 0.6 0.0426229
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* 2
(p,k) (0.5,0.0489391) (0.6,0.0426229)

¥R & 0.031250 0.020000

LR P ) VAT 3 0.033515 0.021672
FTERTR 0.033498 0.021654

R XA 0.039550 0.025323

BRFR 0.015625 0.010000

TR E B RBT & 0.017923 0.011708
FEHTR 0.014418 0.009083

L2 S abl 0.016782 0.010864

6 45iE

b= = |

HTREHNSEEEESLR. ERECHFABRERS. BORXHERSSERSHE
ErsgaftyEgrRsE, tLETREANEEENRAWEFRE. 2014 £ 12 AMA
(kR EREHETE (417)) BRI T FEREKAANEYFIERNIER. 2X5&5RE
SETHVILER., HREFREIUTSE BANALER, FRFERE SN EEHT
ARECHIBRTRHBA LK S TENFRARTEERERE: 1) SNAMEERA
—ERERBRETRFOCE, BEFERMGT, MNHEHMER™REFOE 2) RN
BHEERHAMNRESTRREE, FaGEHEFENKEA 4NV ELTEREFAMH
ST BAE SEALER I T H S 3) TERESENSRAMN SR BNHESE N
L R R AR R KL, IHBE MBI TFEER

FXELHENENTER S HIREFRMENBMTEME. HREREESBA
RERBTBUINFERNEIRAKGENERFREY, T TERANTERFEENNRES
e, RA—EWERE X BN DENTFR SRR RGO TZRZ Ok, ¥
BURE A a6 T LR RANERE, AR FE RIS #Z OV EHITRETE
BERBU, FERAEB BB FERN AR, M TRABNENEREAT —BHAEZEX
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The Incentive Mechanism Design of Retailer Leading
Green Supply Chain

FANG Liang, ZHOU Zhi-zhong

(Antai College of Economics & Management, Shanghai Jiaotong University, Shanghai 200030, China)

Abstract: Prior research on green supply chain incentive mechanism considered manufac-
turer as focal firm. Yet, "Guidebook of Green Procurement for Enterprises” released on
December 2014 emphasized the importance of retailer in the green supply chain. This paper
considers retailer, not manufacturer, as a focal firm, builds a supplier-retailer green supply
chain game-theoretic model, and uses it to study the design of incentive mechanism and how
the demand of green products may affect the design of the green supply chain. We get the
equilibrium solutions for cases where there is no R&D on green technology, R&D of green
technology conducted by manufacturer only, and R&D of green technology conducted by
both manufacturer and retailer. We design a transfer payment incentive mechanism. We
find that: (1) The smaller the initial demand of green products, the lower benefits obtained
by both manufacturer and retailer from the green technology R&D; (2) Green technology
development should be carried out by the supplier; (3) Transfer payment is an effective
incentive mechanism.

Keywords: retailer leading; green supply chain; incentive mechanism; transfer payment



