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Multi-subject cooperative strategy of high—quality
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(1. School of Management, Harbin University of Commerce, Harbin 150028, China;

2. Postdoctoral Workstation of Business Administration, Harbin University of Commerce, Harbin 150028, China)

Abstract Aiming at the commercialization problems such as the mismatch between the supply quality of
agricultural products and the high-quality consumption demand, the imbalance between supply structure
and demand structure, the imbalance between supply quantity and demand quantity, and the instability of
market price, this study adopts the research method combining evolutionary game and system dynamics to
study the multi-agent behavior strategy of the high-quality commercialization of agricultural products from
the perspective of the supply chain. The results show that: 1) When the difference between the benefits
and costs of high-quality commercialization of agricultural products by manufacturers, logistics providers
and retailers is greater than the benefits of non-high-quality commercialization of agricultural products, it will
help each the agent in the supply chain to evolve towards the realization of high-quality commercialization of

agricultural products. 2) The reasonable setting of the synergistic revenue-sharing coefficient has a positive
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effect on the game result. It is more conducive to the game system reaching a stable state. However, the

cost of high-quality commercialization of agricultural products and ‘free rider’ revenue has a negative effect

on the evolutionary game result. 3) Measures such as improving the revenue-sharing system of the main

body, using digital technology to strengthen the information sharing of the whole chain of supply chain,

improving agricultural support policies and strengthening the dynamic supervision of the government can

effectively promote the cooperation of multi-agent in the commercialization of high-quality agricultural

products, and achieve the multiple goals of improving the quality, added value, efficiency and brand of

agricultural products. This will ultimately improve the quality and efficiency of agricultural industries and

increase farmers” production and incomes.
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Fig. 1 Mode of high-quality commercialization of agricultural products from the perspective of supply chain
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Table 1 The game subject proceeds with the specific approach of high-quality commercialization of agricultural products

Game player

HA ok
Specific approach

VAT BT AR 77 3 IR A 7 i A 77 L i R A B K T RE L R B S B R AT T R Al £

#

R B RE R 5 Ak B R RS N T, AR J] R PR TR RE I R R MR R e R R RN R
Manufacturer ABUBEAE LA Al BLAR B AR U A B LSS, 2 B LA HOR QR + R I R A B AR TR A
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Table 2 Evolutionary game revenue matrix of manufacturers, logistics providers and retailers
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Note:

WRIEEDI . R 3.

with the high-quality commercialization of agricultural products respectively. E,,

To Proceed and not to proceed represents to proceed with the high-quality commercialization of agricultural products and not to proceed

E; and Ey represent the initial revenue of the

manufacturer, logistics provider and retailer respectively. C,, C;and Cgrepresent the costs of high-quality commercialization of

agricultural products by manufacturers,

manufacturers get a free ride from logistics providers and retailers respectively.

logistics providers and retailers respectively. Vy,; and Vy represent the revenue that

Vimand V. represent the revenue that logistics

providers get a free ride from manufacturers and retailers respectively. Vi and Vi, represent the revenue that retailers get a free ride

from manufacturers and logistics providers respectively. R, and a represent synergistic revenue and the sharing coefficients of synergistic

revenue between the manufacturer and the retailer. R, and £ represent synergistic revenue and the sharing coefficients of synergistic

revenue between the logistics provider and the retailer. Table 3 is the same as Table 2.
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Fig. 2 System dynamics model of high-quality commercialization of agricultural products

3.2 HIMKREEESH

FEUF AR 7 i e T R R R G AR T R B
b AR R A A R M BT A R S O
B R AEy+ aR, > Vg + Vi + Cus AE, + SR, >
Vi T Viut+CusAE +(1 — a)R, +(1 — )R, >
Vi + Vieu + Cr, [R5 % 2 A 8BS0k, &
B R 5 AR 5 ) <éli€?ﬁunjﬂz$4&§’ﬁﬂ
TG )™, 25 i B0 AR 7™ B i Ak AR 55 e L 0 9 7 1
JRUIS: 7 FHRE ) R4 A AR G5 /N T A 7 R 5 E R
AT EL A 25 498 e A R A /b L L)AL R R A R
S v Ak e ]SRRI B RS AR TR S
RATHEE AW . AMRMESHEEMT .
AEy=21,AE, =16, AEx =20, Cy,= 15, C, =38,
Ck=20, Viu=3, Vig=4, Viuy=6, V=7,
Viu=06, Vie=5,R, =30, R,=20,a=0.2, 8=

0.3c 53 4h, B B ff i 8] CInitial time) 2 05 45
WA [E] (Final time) 24 105 45 # 25 K (Time step)
7 0.062 5,
ASBF 9 T I R R AR R R R R R R Y
W R SRS L ], 4R 5200 46 5 s XoF A 57 i e B A R
i A6 FR GE AL SR B 2 e, A5 R WA 3. A
BP0 U i B R B R R SR W Y ) R L 1 X
A 7 b O A R A Ak R G MRS R — o R
M52 e, L0 4R L 5] 5 S0 X A ) R W 2 i &R
NN G T A v A = D RS RIS |
J5 2 G il A 7 R R W U R R AT A T e BT A R
dn Ak, DT $E g A 7 R S W U R R AT A

R A A B RE R R A R G Y I SR B il
R YEHE N REE BRAR A, fie 28 5 BUAR 7 e o

ﬁﬁnuﬂﬁﬁ/ﬂ E)F/]?o



%09 A - R R AR A i e B T Ak 2 00 R ARAT O SR g 251
1.00 [/,— 1.00 1.00
0.95
£0.75 z z
E Z 075 E 090
S S 3
& 0.50 n% o
&~ (.85
# ¥ -
5025 g 0.50 s
= 0.80
0.00 . \ . , , 025 ; ; : y : 0.75 X . i i :
0 2 4 6 8 10 0 o 4 6 8 10 0 2 4 ) .6 8 10
At Time ] Time fffia] Time
(@) MAfifi: x=0.2,y=0.2, z=0.2 (b) WA : x=0.5,)=0.5, 2=0.5 (c) lAfi: x=0.8,y=08,z=08
(a) Initial value: x=0.2, y=0.2, z=0.2 (b) Initial value: x=0.5, y=0.5, z=0.5 (c) Initial value: x=0.8, y=0.8, z=0.8
e 2 77 ] Manufacturer e FAET Retailer

2y SRR A TR R AN R AT A7 v O R Al R AR
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Influence of sharing coefficient of synergistic benefits on system evolution results
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Fig. 5 Influence of cost on each agent evolution results
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Fig. 6 Influence of “free rider” revenue on each agent evolution results
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