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Pricing and lead time decisions in a dual-channel supply chain

Tan Chungiao, Yi Wentao
(School of Business, Central South University, Changsha 410083, China)

Abstract: This paper considers a decentralized dual-channel supply chain consisting of a manufacturer and a
retailer, where the manufacturer owns both a traditional retail channel and an online direct channel. The market
demand functions are assumed to be influenced by self-price, cross-price and delivery lead time. Through in-
corporating the fairness concern behavior of supply chain members into the decentralized dual-channel supply
chain, this paper establishes a pricing and delivery lead time decision model with fairness concern. The results
show that the manufacturer decreases the delivery lead time and increases the online sale price, and the retailer
also adjusts its’ retailing price strategy to obtain a higher profit and utility when the degree of supply chain
members’ fairness increases. Although the increased fairness concern of supply chain members is beneficial to
improve their own expected profit, it also damages the others’ expected profit.
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(=0t = 00~ 99 (57 5575 ~ = 590 iy
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i, d“’;gl) <o,

3) M EEHBBRIMAERFENE p (11)RKT ¢ K—FHr 2, 17
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dp (2(b1b2 32) 4b> dp — Aby(bib— ) dg’
25[)2 dpr( ) 26()2 . dp%(l ) ar 25[)2 .

5 g M e <0 G < g g T > 0 = R,
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dp
dpg(l') dp.(I') _ (body — Bdo+bidy — Bdy | dy N\ dIP
R T ( 2bubs — 57) 46) ag > O mA
api(lD)  dwl(l)  (1+49)dy db | (1= 0atdill = (b —Be  (1-0atdl = (b B
dg dp  4(1+2¢)b, do 2(1 + 26)°by a 2(1 + 2¢)°b,
(1+4¢) (1 = 0)a+dil' — (b — B)c) 0
3b2 8byr . (5d1 - b2d2) B (bldl - 5d2)bz _ 1
H+20) (d%(ll)S (bibs — BB~ (babs— Oy 2(1+20)

g L), ) ') .
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<(1 —0)a + dil " Bpa — baw — P(by — 5)6) .
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(4w ) -t -

19)
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i 4 B S AN A IE
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pi(l) = §C+ (ble 52) )
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HI w? (w2 (1)) LA R il i s i) e SRR 2, (D) A A0 u? (w2, (1)) 73900
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W (i (1)) = ((1+ ¢+ ) ((4p +6)¢° + (10p + 11)¢° + (1 + 6¢) (1 + ¢)) X
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(12)° 2by(b1by — 5?)
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Table 2 The impact of the fairness concern of the retailer on the variables

@ l Pd Pr w Tm T () u

00 41820 43.8830 593078 51.3806 131692 31349 31349 163041
0.1 40788 439223 592925 50.0667 1264.74 364.78 27479  1539.53
02 40102 439485 592825 49.1240 122755 40131 236.06 1463.61
03 39613 439671 592752 484181 1199.70  428.65 197.33  1397.03
04 39246 439811 59.2698 47.8696 1178.06 449.88  158.61 1336.67
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M ¢ = 0 W, BVRER AN AT A, SURTE MRS N 163041, 24 ¢ B 0 303 0.4 B,
1l 3 PR 1T DR 248 LA 2SS EH 4,182 0 98D &2 3.924 6, FEETI AU B 313.49 FR&Z 158.61, fill it i 1 B2 F
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Table 3 The impact of the fairness concern of the retailer on the variables

® ® l Pd Pr w Tm T u(my) u(7m) u
0.1 0.1 4.0200 43944 8 59.660 2 50.754 8 1263.42 335.10 242.27 1356.25 1598.52
0.2 0.1 39490 439718 59.676 8  49.8144 1226.13 369.42 198.08 1311.80 1509.88
0.3 0.1 3.8985 439910 59.6924 49.1104 1198.19  394.89 153.89 1278.53 143242
0.4 0.1 3.860 7 44.005 4 59.706 8 48.563 8 1176.48 414.50 109.71 1252.68 1362.39
0.5 0.1 3.8314 440166 59.7198  48.1269 1159.12  430.06 65.53 1232.03 1297.56

R A BRETER AT RUIRE ¢ N 0.3, BlER AR R o € [0,0.20]. 2HIE R 1
KRB o W, 138 7 (10 19X 28 ELAH A BT s/, P LA 3 el 1) D 2% ELR A0 As A BT n . eh 13 7
X281 B R R R v, LA R A i AT 2 A 8 (1 4% 0 2 B A L AN T8, T L A 3 7 0 3 e A9 48 i
JE AR K, P4 ELAR A A% G K AN, B LA, 6138 g 190 ) A0 265 7 %) R A B g 2> (EL % 5 T A 1
I R FRE L ) 3 e A P B PR, DR 6 1 A 8O B A 3 7 P T SR U R B o SN T DD, T
i3 7 R BRI B o ) B SR VLR B o (RIS T 388 0, 1 L 036 2 % ) S A 2 ) tha B 2 AN Wi .
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Table 4 The impact of the fairness concern of the manufacturer on the variables

¢ P l Pd Pr w Tm Ty u(my) u(mm) u
0.3 0.00 3.9613 43.967 1 59.2752 484181 1199.70  428.65 197.33 1199.70 1397.03
03 005 39274 439800 594974  48.786 8 1199.27  410.51 173.89 1238.71 1412.60
03 0.10 3.8985 439910 59.6924 49.1104 1198.19  394.89 153.89 1278.53 143242
0.3 0.15 3.8737 44.000 5 59.8652  49.396 8 1196.69 381.28 136.66 1319.00 1 455.66
0.3 020 3.8522 44.0087 60.019 1 49.652 0 119492 369.34 121.67 1360.03 1481.70
NZ N = SIE =Mt N v e e NI
=4 1] 36 e P R TR A AT A O UIAT DR I, 138 7 T 2 02 ) 5% B AT B Y, 2 v 0 % LA R IE Y

77 it AR 55 5T R, TR ) 3 MY X 2% 9 Bl R AR A — A i KA R NI PR DA R AT R DR P
ST Re = 30 B A RIE BRSO, (H R A 7 B A T A R A B DR R 2

5 ZRiE

AL R8T RS2 M AN 2% ELAH S B B RE I T, 9N SR A 01 K AT SR UIAT MR, WF 78 el — Ao
T AN AR TR A B R 23 B OO 4 L 5 5 I % LA 2 B ST S ) . 2 PR 1 e o ol 53 B AT
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