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Information sharing mechanism of dairy supply chain under emergencies

HUAN Meili' , CHEN Pengfei' , ZHANG Li*, HOU Yunxian'

(1. College of Economics and Management » China Agricultural University, Beijing 100083, China ;
2. Beijing Wuzi University, Beijing 101125, China)

Abstract: A game equilibrium was studied in which a secondary dairy supply chain system consisting of one
manufacturer and one retailer experiences a random disturbance of the market demand information caused by
emergencies, and dairy product retailers can accurately grasp the information due to their close touch with the
market and decide whether to share it with the dairy manufacturer. The results show that demand information
sharing can increase the benefits of the entire dairy supply chain under certain conditions. Based on the principle of
the overall profit maximization of the dairy supply chain and the Pareto condition of dairy manufacturer and
retailer, the incentive model of demand information sharing during emergencies was constructed. Simulation
results show that the incentive model can maximize the overall benefits of the dairy supply chain.
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Tab.2 The comparison of different models’ performance

B 1 KR 2 AL 3
’ T Tk ™ T Tk T T Tk U
—350 598. 8 1621.3 2 220.2 211.8 43.4 255.3 598. 8 1621.3 2 220.2
—300 598. 8 947. 7 1 546.5 24.7 —50.1 —25.4 598. 8 947. 7 1 546.5
—250 598. 8 423.7 1022.5 —87.6 —106. 3 —193.9 598. 8 423.7 1022.5
—200 598. 8 49. 4 648. 2 —125.0 —125.0 —250.0 598. 8 49. 4 648. 2
—150 598. 8 —175.1 423.7 —87.6 —106. 3 —193.9 598. 8 —175.1 423.7
—100 598. 8 —250.0 348. 8 24.7 —50.1 —25.4 598. 8 —250.0 348. 8
—50 598. 8 —175.1 423.7 211.8 43.4 255.3 598. 8 —175.1 423.7
—15 598. 8 —33.7 565. 2 387.4 131. 2 518. 6 598. 8 —33.7 565. 2
—10 598. 8 —7.5 591.4 415. 4 145. 2 560. 7 598. 8 —7.5 591.4
—5 598. 8 20.2 619.0 444, 3 159. 6 603. 9 598. 8 20.2 619.0
—3 598. 8 31.7 630. 5 456. 0 165. 5 621.5 598. 8 31.7 630. 5
—2 598. 8 37.6 636. 4 461.9 168. 5 630. 4 598. 8 37.6 636. 4
—1 598. 8 43.5 642. 3 467.9 171. 4 639. 3 598. 8 43.5 642. 3
0 598. 8 49. 4 648. 2 473.8 174. 4 648. 2 598. 8 49. 4 648. 2
1 598. 8 55.4 654. 3 479. 8 177. 4 657. 2 600. 3 56.9 657. 2
2 598. 8 61.5 660. 3 485.9 180. 4 666. 3 601. 8 64. 5 666. 3
3 598. 8 67. 6 666. 5 491.9 183.5 675. 4 603. 3 72.1 675. 4
) 598. 8 80. 1 678.9 504. 1 189. 6 693. 7 606. 2 87.5 693. 7
10 598. 8 112.3 711. 1 535.2 205. 1 740. 3 613. 4 126.9 740. 3
15 598. 8 146.0 744. 8 567.0 221.0 788.0 620. 4 167. 6 788.0
50 598. 8 423.7 1022.5 810.7 342. 8 1153.5 664. 3 489. 2 1153.5
100 598. 8 947. 7 1 546.5 1222.4 548. 7 1771.0 711.1 1059.9 1771.0
150 598. 8 1621.3 2 220.2 1708.9 792.0 2 500.9 739. 2 1761.7 2 500. 9
200 598. 8 2444.7 3 043.6 2 270.3 1072.7 3343.0 748. 5 2594. 4 3343.0
250 598. 8 3417.8 4 016.6 2 906. 6 1 390. 8 4 297.3 739. 2 3 558.2 4297.3
300 598. 8 4 540. 6 5139.4 3617.7 1746.3 5 364.0 711.1 4 652.9 5 364.0
350 598. 8 5813.1 6 412.0 4 403.6 2139.3 6 542.9 664. 3 5 878.6 6 542.9
X R AR, Y I, 58 K A T A E TR G B E R BE A
n? TR, mk =k 2R E R R AR
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DAL 5 Do ZB00T 15 JE, e == RS o A Lt i (4t



% 6

RAE T T 09 FUH] S 5443 8 3k F LA 515

R A I ) 0 BE TS B BRI LR R R 3
H R A 2 A T A B S A R s B X -
ORI, AR 3 R FE 0 <Ts << 2a B, ZL AR
FERT R IL 7 == mhe o 100 LI A 2 OB o
ik =k S RIELR S EE A E T HYEES S
B A L A 1 R

5 Zig

RICHHT A/ — MR — D F R 4
FL AL AERLEE . th T2LH A A SRS SE Y, KK
FF A BT A TR B BEALC S FL A 2
R T T R E T K5 R IR E
S FLH i A2 R LAY Stackelberg BT & 1
gE. AR A £ B FUR R 55 T A e
SEBLFLA ah LRI EE R GAR AL . R HAF T 7L
1l ity 2 R AR A T 7 R AR B (B (i A e
FrE A F A BERLE. ARITESE T 5 B Xt 2L il
i A2 7R LA B R R LA 0 B
t WA R, ASBEFE BT TR E A 0F T IR R AL
PR, i e R R BB A R AR I A Al
R R T A 2K

AR IR QBT Z A1 T - O 58507 JEFL I il Y
RAT AR JE PR S J e 45 R A F B RN BE R B
LML AT T ZL ] AT oMl S X LA
JOLBE AR S VAT 5 A b T2, JE T 2L it B (5T
P SRS R FLH T R K i REALEsh . O B
ST LA v A S R BT B I A B
SRR WS FL B B R S A R RS
SILEEAT Sy e R 0 6 R 4 v A% R AR B R
M FFARE AL ) ity 2 1 R A5 A 7 R A B I
PLi. OBFFEEEE al LI 5 & FAF T FLAH A Al 5
B ISRAR B S5 ARWEFOR AR S B L
i fHE N 61 2R GERCAR AL A9 R RE A5 1F L RS i3 Al
TEANRVISE T e 1 3L A5 6 DI TH L 2R
P LA b e AR AL A o (AL O B A W i

EE AW ST RBE SR A AR X (R AL 1o A7 it — 20
WFTERYZS TR 5 RAF AR A BRI 4K
R AN E PEDIE 3l to A 5 A w] RE I 2
{H. I H BBSR R R LA AR S TR
LR R IEA—ERT G PR, M, A5 L
R 5 A4 R L S AN L R L B 5 B el
B AR T REAFAE T R 5 B ik
SRR RE R AFRE. I SRSt 5 i

PAMBBE AR B RO 2 L3R (R, AT (7L
] it P4 107 2R 90 A L T SR B BT Y
SR

£ % 3k (References)

[1]XIAOT, YUG, SHENG Z. Coordination of a supply
chain with one manufacturer and two retailers under
demand promotion and disruption management
decisions[ J]. Annals of Operations Research, 2015,
135(1): 87-109.

[ 2] ESMAEILI M, ZEEPHONGSEKUL P. Seller-buyer
models of supply chain management with an
asymmetric information structure [ J |. International
Journal of Production Economics, 2010, 123 (1):
146-154.

[ 3] S, PR GRofstE. i (B 29 00T AN X AR5 B 0 A
7 b AR R N X 5 S A ph R A AL (] . b A R
2£,2015,23(6) :126-134.

WU Zhonghe, CHEN Hong, LIANG Cuilian. Supply
chain disruptions coordination model of fresh
agricultural products under time constraints with
asymmetric information [ ] ]. Chinese Journal of
Management Science, 2015,23(6):126-134.

[4] YANG J, LIU H, YU X, et al

coordination model of fresh agricultural products’

Emergency

three-level supply chain with asymmetric information
[J]. Mathematical Problems in Engineering, 2016,
2016 2780807.

5 1 XIR SO 2SO, AR BN FR R A4S B AL AR 1 2

B fn AP T[T ] AT BRLA%, 2018, 26 (3)
169-176.
LIU Lang, WU Shuangsheng, SHI Wengiang.
Research on emergency quantity discount contract with
stochastic price under asymmetric information [ ] ].
Chinese Journal of Management Science, 2018.26(3):
169-176.

[ 6] B4t , H £ RPEA. AR FMT T RAE BRI

A R R P 98 2 X [ ). 38 25 5 4 B, 2012, 21 (4D
59-64.
QIN Yanhua, CAO Xiyu, SONG Lujun. Supply chain
coordination with asymmetric demand information
under disruption [ J ]. Operations Research and
Management Science, 2012,21(4) :59-64.

(7] EEM. 24500 5B SRR shA& R .

FRIH S, 2005(4) : 106-115.
WANG Xiayang. The dynamic coordination of stimulation
by contract, information sharing and supply chain[]].
Management World, 2005(4):106-115.

[ 8 1 oRAMe, E3iits, Hhjgl. T g 0 £ 5 B R A B U 15



516 T EAFHRRFFR

% 49 &

BT R OMEBLHRIOTTE L] ] A rh Al R e 24l (s
BHERRD »2018(3) : 144-152.

[L9]XIAO T, QI X. Price competition, cost and demand
disruptions and coordination of a supply chain with one
manufacturer and two competing retailers[ ] ]. Omega,
2008, 36(5): 741-753.

(107 Shifirde k50, . BniaE i 15 S50 : 335

B[], v A R, 2001,9(1) + 19-24,
MA Xin’an, ZHANG Lieping, TIAN Peng. Information
sharing incentive in supply chain: A dynamic model[ J].
Chinese Journal of Management Science, 2001, 9 (1) .
19-24.

[11] WU J, ZHAI X, HUANG Z. Incentives for information
sharing in duopoly with capacity constraints[ ] ]. Omega,
2008, 36(6): 963-975.

L12] B0 JuAARAE, 5. i R BRI FR T A i)™ it
BEEEPMIALT L b BB, 2016, 24(9) - 147-155.
YANG Ya, FAN Tijun, ZHANG Lei. Coordination of
fresh agricultural supply chain with asymmetric freshness

information[ J ]. Chinese Journal of Management Science,

2016,24(9) :147-155.

(130 Jeft, b 2 . 75 ROANHA 2 P45 T 9 At 07 15 B =2
WAL ). A P T AR, 2010, 24(4) 1 122-127.
ZHOU Xiongwei, MA Feicheng. An incentive model of
information sharing in supply chain with demand
uncertainty [ ] ]. Journal of Industrial Engineering and
Engineering Management, 2010,24(4) :122-127.

[14] 5Kk TMK, BESI. HLn 5% 3T Stackelberg 128 1 {5 B34

O R B 5T [ ). 4 B TR 24 4, 2004, 18 (3):
118-120.
ZHANG Yulin, CHEN Jian. Study based on Stackelberg
game about the information sharing coordination in supply
chain [ ] .
Engineering Management, 2004,18(3):118-120.

[15] HUANG Z, GANGOPADHYAY A. Information sharing
in supply chain management with demand uncertainty
[C]// Advanced Topics
Management, Volume 5.
Group, 2005: 44-62.

Journal of Industrial Engineering and

in Information Resource

Hertfordshire, UK: Idea

(3% 475 7O

(141 vk, RSB, XUBIGE, A5, AR Rt S i 2 ka4

IR RIABAULT ] E AR R 224, 2015, 45
(2): 159-167.
TANG Bing, ZHU Minming, LIU Minghou, et al. LES
of flow structure control of a round jet by acoustic
excitation [ J ].  Journal of University of Science &
Technology of China, 2015, 45(2): 159-167.

[15] NOIRAY N, DUROX D, SCHULLER T, et al. Mode
conversion in acoustically modulated confined jets [ J].
AIAA Journal, 2009, 47(9): 2053-2062.

[16] YILMAZ T, KODAL A. An analysis on coaxial jet flows
using different decomposition techniques[ J ]. Journal of
Fluids and Structures, 2000, 14(3): 359-373.

[17] BIRBAUD A L, DUROX D, CANDEL S. Upstream flow
dynamics of a laminar premixed conical flame submitted to

acoustic modulations[ J]. Combustion and Flame, 2006,

146(3) : 541-552.

[18] FAVRE A J. Review on spacetime correlations in
turbulent fluids[ J]. Journal of Applied Mechanics, 1965,
32(2): 241-257.

[19] OLSSON M, FUCHS L. Large eddy simulation of the
proximal region of a spatially developing circular jet[]].
Physics of Fluids, 1996, 8(8): 2125-2137.

[20] JEONG J, HUSSAIN F. On the identification of a vortex
[J]. Journal of Fluid Mechanics, 1995, 285: 69-94.

[21] BELLOWS B D, BOBBA M K, FORTE A, et al. Flame
transfer function saturation mechanisms in a swirl-
stabilized combustor[J]. Proceedings of the Combustion
Institute, 2007, 31(2). 3181-3188.

[22] PALIES P, DUROX D, SCHULLER T, et al. Acoustic
- convective mode conversion in an aerofoil cascade[]].
Journal of Fluid Mechanics, 2011, 672: 545-569.



