% 37 B4 6 W R4 T ¥R Vol.37 No.6
2022 12 A JOURNAL OF SYSTEMS ENGINEERING Dec. 2022

BEHL~ & TR E AN XS 1T 8 &R Al By F2 M

& A EHpL, EFma
(F R R2ET 24 R, K7b 410083)

T M g M PN 8] e e R TR PR GO B 4k, BT T B 2 A MM RIALT, @ARANE A B 2 H44 &
25(FP), T % #& A 29(MP), 3 R BN A& & £9(PGP)iX = £1T % Rk 89 % vh. #F 50 K BT @ ARAMIEZAAR K, =
AT RFP Ao S BB H ) LA PGP & T R P 692 B R & f MP & 249 F I kA&, 2t — & 547 R 7
R R Efa 22 A2 TR P OGN B A L, R P e R BAZE AR R LR EART, 12~ 2 1 H 2
AR KN A AL R A B ARFe NS AR, 3 i F R PSR, 22 BB T @ ARANE 3R P Fa i 8]
Ty B A ARy LS, AR B ARANE A ST AT A R BRIt A T BUR P A AT .

KRR RN A+ A 75 1T Bl KRG R BEATL
hE 5SS F224.3 SCRRARINAD: A XEHS: 1000—5781(2022)06—0782—14

doi: 10.13383/j.cnki.jse.2022.06.005

Impact of planting area subsidy on contract agriculture

under random yield
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Abstract: This paper establishes a supply chain composed of a risk-neutral company and a risk-averse farmer.
This paper considers the random yield and price, studies the effect of area subsidy on fixed price contract (FP),
market price contract (MP), and partial-guaranteed-price contract (PGP). The study finds that the expected
incomes of both the farmer and the company under the three contracts increase with the area subsidy. The
farmer has the highest expected income under PGP contract and the lowest under MP contract. Further, the
greater the risk aversion of the farmer, the higher his expected return. The greater the uncertainty of yield, the
lower the optimal planting area and planting effort; as a result, the lower the farmer’s income. The results prove

that area subsidy is beneficial to both sides; however, it will lower the price and the farmer’s planting effort.
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Fig. 1 Flowchart of “farmer + company” supply chain operation based on arca subsidy
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Table 2 Impact of cost coefficients, farmers’ initial planting area and input effort on the optimal decision-making of the farmer and company

LFPx* pMPx xPGP* eFPx w103 eMPx 103 ePGP* x 103 gFP* gPGP*

—20% 14.320 1 14.200 9 143256 1.246 3 1.189 4 1.2489 24585 2.5246

o 0 20.3126 20.200 9 20.318 1 0.881 6 0.842 1 0.883 5 24501 25125
20 % 26.305 0 26.200 9 26.3105 0.683 0 0.653 8 0.684 5 24416 2.500 4

—20% 20.9550 20.823 7 20.967 1 0.857 1 0.823 5 0.860 2 24382 2.5015

eo 0 20.312 6 20.200 9 20.318 1 0.881 6 0.842 1 0.883 5 24501 25125
20 % 20.7417 20.616 1 20.7512 0.8650 0.829 5 0.867 7 24423 2.5052

—20% 22.809 4 22.700 9 22.8149 0.786 1 0.7516 0.7879 2.446 6 2.507 4

o) 0 20.312 6 20.200 9 20.318 1 0.881 6 0.842 1 0.883 5 24501 25125
20 % 17.8157 17.700 9 17.8212 1.003 7 0.958 2 1.0059 24536 2.5175

—20% 17.893 6 17.751 1 17.902 3 0.999 1 0.955 6 1.001 7 245217 2.5185

a1 0 20.312 6 20.200 9 20.318 1 0.8816 0.842 1 0.883 5 24501 25125
20% 21.9258 21.834 1 21.929 6 0.817 6 0.780 6 0.8191 2448 3 2.508 5

—20% 20.314 2 20.200 9 20.318 6 1.097 7 1.047 6 1.099 6 24519 25133

a9 0 20.312 6 20.200 9 20.318 1 0.881 6 0.842 1 0.883 5 24501 25125
20 % 20.309 6 20.200 9 20.3162 0.737 1 0.705 1 0.7390 2.446 8 2.509 5

R3 RARH REVBFERRIRA SN R ARl SRR

Table 3 Impact of cost coefficients, farmers’ initial planting area and input effort on the optimal return of the farmer and company

mfPrx 10t aMPrc10t #POPr 10t AFPr 10t aMPrx 10t aDGPr x 10t

—20% 2.498 8 22016 25130 4.503 1 4.489 1 4.5032

o 0 2.3949 2.1155 2.409 1 4.5332 4.520 8 45332
20% 22909 2.029 4 23051 45633 4.5525 45633

—20% 2.3990 2.1450 24229 4.568 0 4.5570 4.568 1

=) 0 2.3949 2.1155 2.409 1 4.5332 4.520 8 45332
20% 2.3978 21351 24182 4.556 2 4.544 7 4.5562

—20% 2476 6 2204 6 2.490 8 4.5457 4.5340 45457

ag 0 2.3949 2.1155 2.409 1 4.5332 4.520 8 4.5332
20 % 23232 2.0363 23374 4.5206 4.507 6 45207

—20% 24163 2.1314 24340 45210 4.507 8 45211

ay 0 2.3949 2.1155 2.409 1 4.5332 4.520 8 45332
20 % 2.3806 2.104 8 23924 4.5413 4.529 4 4.5413

—20% 3.089 1 27360 3.1033 5.6308 5.6151 5.6308

asg 0 2.3949 2.1155 2.409 1 4.5332 4.520 8 45332
20% 1.929 2 1.701 8 1.943 4 3.799 3 3.7893 3.799 3
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