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Profit distribution in the entire industrial chain of live pigs
under different price backgrounds
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Abstract This study aimed to estimate the profit contributions and reasonable distribution ratios of feed
production, pig farming, and slaughtering & meat processing, which are the three core segments, across the
entire hog industry chain under different scenarios. The Shapley value method is employed to construct a profit
distribution model for the full hog industry chain to reveal the dynamic patterns of interest changes among
stakeholders in the context of price fluctuations. The results show that: 1) Industry chain integration helps to
stabilize returns and improve risk resistance. After the integration of the whole industry chain, the profits of normal
hog price, high hog price and low hog price increased by 22. 78%, 95. 78% and 67.65% respectively. 2) Hog
farming is the most sensitive to the fluctuation of market price, which changes from a loss of 6. 70 billion yuan
under low hog price to a profit of 13. 02 billion yuan under high hog prices. 3) The whole industry chain can
release the profits of high value-added segments and enhance their value-added potential, while the cost-saving
segments have a relatively limited response. Under different circumstances, the profit increase before and after

the cooperation of slaughtering and meat link is the highest, the highest is 1 958.35%, and the lowest is
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230. 32% ; However, the feed production link only realizes the profit increase in the year of high pig price, and

the rest of the years all show negative growth. Based on these findings, this study proposes the following policy

recommendations: Improving the benefit distribution mechanism of the industry chain and optimize the mode of

cooperation, strengthening the financial support system and enhance the risk-resistant ability of enterprises,

promoting the empowerment of digital technology to promote the efficient synergy of the industry chain,

strengthening the government’s macro-control and policy guidance to stabilize the market expectations, and

focusing on the construction of a matrix of high-value-added products to promote the value chain to the deeper

extension depth.

Keywords entire pig industry chain; Shapley value method; pig cycle management; benefit distribution
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Table 1 Table of Shapley value gains by segment
43 i A 76 ARG AMERE T Ml 4s Benefits under different states of cooperation
Distribution model A A+B A+C A+B+C
V(S) all al2 al3 ald
V(S\i) a2l a22 a23 a24
V(S)— V(S\i) Al A2 A3 A4
S| 1 2 2 3
w(|s]) 1/3 1/6 1/6 1/3
W (|S]) <[V (S)— V(S\i)] 1/3X Al 1/6 X A2 1/6 X A3 1/3X A4
TE:A B CO Rt A 7= B4 AR SR FR IR T BB . T A
Note: A, Band C are for feed production, pig farming and meat slaughtering respectively. The same below.
e Shapley (HA X HEAR SERET MR 2.2 SHIHE
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Table 2 Data on reference companies f¢ot
Ay P T =L 7 BT Core link
Year Relevant indicator A B C A+B B+C A+B+C
JYEPE Total assets 4.74 805. 00 85.51 60.16 147. 80 1226.27
Fl A Revenues 17. 24 749. 39 241.02 14.39 238.67
2020 2% \pFI3#d Business profit 1. 28 83.87 10. 19 2.78 10. 42 304. 24
o 1|37 322 /0
”Mﬂ.mzm_ 7.42 11.19 4.23 19.30 4.37
Operating margin
JWE P Total assets 13.93 980. 87 79.77 72.54 153.78 1929.48
F A Revenues 16.58 837.25 161.16 39. 68 249.87
2022 2%\ A8 Business profit 1. 26 61.18 1.19 1.60 11.06 148. 54
%‘» 137 3 / 0
ﬁkfrJ_ 'ﬂzm. 7.60 7.31 0.74 4.04 4.43
Operating margin
JWE P Total assets 14.71 928. 95 63.18 77.21 153. 20 1954.05
F A Revenues 16.47 899. 21 133.18 40. 41 223.67
2023 L FI¥d Business profit 0. 99 —61.37  —13.51 —6.30 —0.79 —37.32
e 1) %/ ¢
AR/ 6.03 —6.82 —10.14  —15.59 —0.35

Operating margin
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Table 3 Total assets of virtual enterprises 27t

AE Ay > Core link
Year A B C A+B B+C
2020 159.42 981.02  85.84 1140.43 1066.86

2022 250.83 1543.58 135.06 1794.41 1678.64

2023  254.03 1563.24 136.78 1817.26 1700.02

BT R 22 A W™ BB E A K 3R 3
K U0 A b 98 77 S VRN ST A R 8L A ol B
W/ 2 AR B 7 B TR AT R AR R
A2 BE Al B A OB AT AR B 45 1 1
A B WA IS R IR 4
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Table 4 Operating income of virtual enterprises by year {2t
tztll;;}ini Rele;i:/ﬁaiét ji:lijiator 2020 4F 2022 2023
¥ K AEH Expansion multiple 33. 60 18. 00 17.27
. Al A Operating revenue 579.20 298. 60 284.35
¥ K A% EL Expansion multiple 1.22 1.57 1.68
? ke A Operating revenue 913.25 1317.56 1513.19
] ¥ K AEH Expansion multiple 1.00 1.69 2.17
¢ Hlk W A Operating revenue 241.93 272.87 288. 36
¥ K AEE Expansion multiple 18.96 24.74 23.54
A+B
kU A Operating revenue 272.83 981. 55 951.05
] ¥ K A% %0 Expansion multiple 7.22 10. 92 11.10
pre EL A Operating revenue 1722.70 2727.66 2 481.97




A5 4 1

FRARAE A A% 5

A A e A R 25 i 227

BE e, M5 2 2 00 8 Mk R i 3 K 3 4 19 8k i
38 g R AU A M YA R B A ol b A

AR At R AU A B M A 38 e A B
HE AP W gs V (S), AR 4 R B BT 5.

R5 EBIA A

Table 5 Virtual enterprise benefits f¢.7C
L FR A % 38 bre
b i 2020 4 2022 4 2023 4
Core link Relevant indicator
A FIER /Y% V(A) 7.42 7.60 6.03
Pofitability 42.96 22.69 17.15
s HER/% V(B) 11.19 7.31 —6.82
Profitability 102. 21 96. 28 —103. 27
R FE R/ % V(C) 4.23 0.74 —10. 14
Profitability 10. 23 2.01 —29.24
R /% V(A+B) 19. 30 4.04 —15.59
A+B
Profitability 52. 65 39. 69 —148. 29
R /% V(B+C) 4.37 4.43 —0.35
B+C
Profitability 75.22 120.71 —8.80
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hy ) 3 ST B X HUAE 4R AR BIF 5% 1 B 2022 4F 1 K IE
2B TE R A BT REAS  [R) BF 3 9 A l v F) i  ve
1Y 2020 4F 5 &1 ] K P S5 AR B 2023 4 AE S A i 1%
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Table 6 Profit status of each segment in 2022 1ZJG

%o:eIInE A B ¢
A 22.69 39.69 24.70
B 39.69 96. 28 120. 71
C 24.70 120.71 2.01

DL 2 o R By 2022 4R E L AT g V(A +
(n—|S (S| 1)1

n!

B+ C),&a& A w(|s])=

M 519538 7145

i R SR A X =S W (| S])(V(S)—
V(S\i)),i= A, B, C, 355 2022 4 e J5 1 5 =
PR BE R A PR R R SR B AR
Bl 3k o % X,=7.56+(—9.43)+
3.78+9.28=11. 19426, X,=32.09+ 2.83+
19. 78 + 41. 28 =95. 99fZ 7L, X =0.67 + 0. 33 +
4.07 + 36. 28 =41. 3642 7C.
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7ol B b R TR BE T S g i, A L ik
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T ORAE AR, ELEL B (8 A o B N A A
2.0M27C , K BEAEG 41, 364270, WK R m ik
1.958. 35% , ik 15 B 77 Ml 5% & 45 W DALk &5 B 24
I L R, R (B s ] AN kA
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Table 7 Status of distribution of benefits in 2022 fzt
- I
ol iﬁfﬁtgﬁjﬁﬁ VS) V(S\i) V(S)—V(S\D S| wsp wsh x
Lin cooperation model [V(S)=V(S\D]
A 22.69 0.00 22.69 1 0.33 7.56
A-+B 39.69 96. 28 —56.59 2 0.17 —9.43
4 A+C 24.70 2.01 22.69 2 0.17 3.78
A+B+C 148. 54 120.71 27.83 3 0.33 9.28
B 96. 28 0.00 96. 28 1 0.33 32.09
B+A 39.69 22.69 17.00 2 0.17 2.83
. B+C 120.71 2.01 118.70 2 0.17 19.78
A+B+C 148. 54 24.70 123. 84 3 0.33 41. 28
C 2.01 0.00 2.01 1 0.33 0.67
) C+A 24.70 22.69 2.01 2 0.17 0.33
¢ C+B 120. 71 96. 28 24.43 2 0.17 4.07
A+B+C 148. 54 39.69 108. 85 3 0.33 36. 28

B AT —$R 02, 45 4 0 0l ST 2B 7 1 R B A
22,69 + 96. 28 + 2. 01 = 120. 9842 7€, 1fij 4= 7=l
BE LB R B T 2 148, 544200, BT 22, 78% Y
A L I — B U WY 4l B AR A R LR )
11+ 137 E RN, ik W A 1E, i
NG SZ &

3.2 BREMESTHEIN

2020 4F PN e 00 Bt 25 Sk, 2 A 8 7l
K TR AL E DB Hm bF . 3R 5 b 2020 4F
AR B RS,

F8 MHE 2020 F FIHTF & ERR
Table 8 Status of distribution of benefits in 2020  4ZJG

b3

Core link A B ¢
A 42.96 52.65 53.19
B 52.65 102. 21 75.22
C 53.19 75.22 10. 23

PLAT R 2 8RBy 2020 4 5 b R e A
V(A+B+C), # # 2 & w(s|)=
(n—Ist x(s[—1)!

n!

T 813 7k 9 19 Zh

miﬁiﬁﬁdﬁ%ﬁé}ﬁxi:ZW(|S|)(V(5)—
V(S\i)).i= A, B, C, T H5 2020 4 £ 5% 7= Il %
T pE A 72 AT AR IR AT B S BT I L
254 A M X,=14.32+ ( —8.26) +7.16+76.34=
89.56 £ J& , X,=34.07+1.61+10.38+83.68=
130.20 12 7C , X,=3.41+1.70+ (—4.50) +83.86=
84.48127C .

TE A B BT 3 REREE T, kA 7= A 4 57
BB SR B RNE Z AT 304030 AT
SE AR R R RO A 42,96 + 102,21 + 10. 23 =
155. 4042.7T , i 42 7 Ml 4% Il 31 ) i BR T 28 304. 2442
JC, SEHL T 95. 7804 i A o WAL BE A% E
A BB S A 3R 5T R N A PRI Y 10. 234478,
WK EAMEE R 84. 484270 , Wi MR & ik 725.91% .
LI R N7 N E R S = 2 S = o 7 N | I B COR IS
108.46 % F127.39% , Bk 2L 7 4 R BB A T B
3 2 o AR 4 I ) TR BB 4 B AR R AR A BT DK
MM AR EBRERNERT.

3.3 REMESTHESW

2023 4 iy T T AL A e A 1 9 7 SR K
A i i 3 45 R R W SR TR, A2 0 e a4k TR L iz
17, 5 BUBUR Ay B AR B R K S KRR R R, 3RS
2023 A E s 43 25 )5 15 3 3R 10,
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Table 9 Status of distribution of benefits in 2020 1278
7l B A AR
7] . ) - . WS X
Link Industr.y chain V(S) V(S\i) V(S)—V(S\i) S| w(lS|) (V(S)—V(S\i)]
cooperation model
A 42.96 0.00 42.96 1 0.33 14.32
A+B 52.65 102. 21 —49.56 2 0.17 —8. 26
A
A+C 53.19 10. 23 42.96 2 0.17 7.16
A+B+C 304. 24 75.22 229.02 3 0.33 76. 34
B 102. 21 0.00 102.21 1 0.33 34.07
B+A 52.65 42.96 9.69 2 0.17 1.61
B
B+C 75.22 10. 23 65. 00 2 0.17 10. 83
A+B+C 304. 24 53.19 251.05 3 0.33 83.68
C 10.23 0.00 10. 23 1 0.33 3.41
C+A 53.19 42.96 10. 23 2 0.17 1.70
C
C+B 75.22 102. 21 —26.98 2 0.17 —4.50
A+B+C 304. 24 52.65 251.59 3 0.33 83. 86
F10 2023 £ R IRF R FSEAR A (—8.41)=—67.0012 70 , X;=(—9.75)+ (—4.87)+
Table 10 Status of distribution of benefits in 2023 427G 15.75+36.99=238.11 427G,
Bl 3R A A s R 2023 £E LR IR A AT L TR B 8 A R A% o A,
Core link 2¢ Shaley {86 73 1 7, J& 52 & H 99 415 SE B & F
A 17.15 —148.29 —12.10 BAYERANE H —12. 10420k TF & 38. 1142476 . %
S=+] i s Bl B2 ] E R —"E,'_‘
) s wmer  mso  OFURBVER TR AR R A
A 14 R A0 5 i SR B A A 7= e 2, BE AE 1) sk 1] 38
C —12.10 —8.80 —29.24

PL# 2 M R 2023 4E # L AU H
V(A+B+0C), M i »n & w(s|)=
(n—1]S]) x(|s|—1)

S

ML 1019302 11 o4k

n!
R SR A X, =S W (| S])(V(S)—
V(S\i)).i=A, B, C, T35 2023 4 /L f# 7 e o

TRDRE AR 72 BR AT AR SR IR B S R ER AT K
4543 R : X,=5.72+ (—7.50) +2.86+(—9.51)=
—8.43 2 7t , X,= (—34.42) + (—27.57) +3.41+

Sy AR, SR 3@ Bk @ AR AR O Bl as . AR
Fr G PR A 2 B AE 3G RS B (R RDRE A 7 3R R
T A VERT 17. 154270 F i 2 —8. 431270, T
149. 18 % , 3 42 PR Ay 4 7= b B A5 20 75 16 2 O B oy
TRHE R, S O R R AN LS A RN
A 35 o

N ) i B R T, BRI Ny AR
() ) A AR A /N A 1715+ (—103.27)+(—29.24)=
—115.37 1. 76 , (B &= 7= b 4% % & )5 FE BR O 2=
—37.324270 , 9B T 67.65% W E K u b
3 AR SRR IE B W3 1) 800 T LRI &8 43 ok 57 0B E
BAE
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Table 11 Status of distribution of benefits in 2023 ¢t
" -
ol Féﬁigﬁiﬁ V(s) VS\i) V(S —VS\D S| WIS washx
Lin cooperation model [V(S)=V(S\D]
A 17.15 0.00 17.15 1 0.33 5.72
A+B —148.29  —103.27 —45.01 2 0.17 —7.50
4 A+C —12.10 —29.24 17.15 2 0.17 2.86
A+B+C —37.32 —8.80 —28.52 3 0.33 —9.51
B —103. 27 0.00 —103. 27 1 0.33 —34.42
B+A —148. 29 17.15 —165.43 2 0.17 —27.57
! B+C —8.80 —29.24 20. 44 2 0.17 3.41
A+B+C —37.32 —12.10 —25.22 3 0.33 —8.41
C —29.24 0.00 —29.24 1 0.33 —9.75
. C+A —12.10 17.15 —29.24 2 0.17 —4.87
¢ C+B —8.80 —103. 27 94.47 2 0.17 15.75
A+B+C —37.32 —148.29 110. 97 3 0.33 36.99

4 FEEN

AW 5T FEF A A 2R B Y Shapley {6 77
B, RGO HT T A [FAN AR AT BT DR A 7 AR R SR
8 5 R8 52 N T 3 A% O BT B R 4 3 TC AR AIE B AR
A A5 DA 458 .
4.1 FEH®

Dyl 8% 8 5 A B T F20E I 2 I 42 B AU
AE o dl ik LB RN A% 3 56T Shapley i 43 Bt 45
B Al B A A T A Ol B =
AN PR T X R — R IR A A R A T
S BT AR BE J7 o DA B Ry 4G 3R A 4 7 Ml i
— Ak 2 B, FE R RE SR R S AT A A
Jy , BE % 3 Ak AR 45 ] A A O o 2 Oy R E A
H AR R B 2h b B A sk (38 4 77 o AHXSI S
Gy BB P A S 2 T g o, vho N SR P AR B —
Wi A5 48 WM 68 S 8858, 58 U T R B A 3 43
B bb ) 25 5 T B, HB KU K

20 HE R 7 A P T R 3 TG SR B TR
A5 4k . Shapley B 43 8T i 7~ , 76 56 4 1 % B, 2 FE A
b R B o T AR B 6096 DL B SRS R
B, S GE P10 I O R 22 A, T S T Al 0

R 7 A A WSO 2 5 14 17 R R R — 2 1 )T 25 )
AR A A T L 7l A BRI R 43 i
#4 T ¥ 45 , Shapley B 20 81 7w, bl kL 2580 A& 5 =
KR R & E o 29 Sk 30% 409 F30% , 3
PR HE A o0 A L 0 BC A )

NG FRIE T U AR sh e oM IR, &
Shapley {8 53 B 7 A1, T 5 4% 5 201 J2 52 Wi 32 0 15 1
TR OCEE R R . AE S A A B, T A SR AR
B 7 5 P15 R K 3 K B 0T s 130, 20440T
8 ) 2 B MR 5 i A AR A A0 B T g i ok, 3R
WA SR E, M EL TR —67.00127C.
3 A e i AL 25 A8 Ak 78 43 R BH L A R GE AT 4 T
JELH LA A R L XU v A b 4 T I
KA M

44 77 Ml B A8 % R T e BRE N B 28 55 i R OF:
P& ICHG (B VS 7, T RS 49 24 BT R I B I AH X A
PR o b A = B b oAb R B A v, A% O M (B B
HhAR B R B A 7 R DL R AR ) AR A5 ] L
Bl R R B AT B E T Al . B AR
AN [E] B8 AE 77 e BRI AEL ™ i, 38 2 R 22 0 4
AR TG AN ST, Bk DK S R 1 K R B T
TEHETE B O™ b A B AR 85 25 J T & 45 A o
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4.2 BUREIL

T ERESe AR B I T # .

1) 58 38 7 Mk B F 25 3 FCAIL ), JLfb A 1R
B o A A 7 M i A A YT ) DT R R 25 S, N A T
B {8 TR 09 0 25 43 BE AL, A RE Al SR AE Al
VB 520 T A ol 78 A 8] T 3 0 45 2 RE AR A A
Ml o SR 5 A7l P 23 42 3k i 7l g G 1R
SrBCdE 51, B E Sk Ak R T SRl R A5 AE
JB Ay A A A5 T 2Kl /NSRBI DR I R LB 5
T ARl 8 8 3 52 57 Ml i 25, B AR TT 37 0 3l i R 1Y
AN EE

25k B Rl SRR RTINS T E ., 5
Jilh A 5 35 B Al B SN T Al K e Rk A 7 A ol AR
W2 5EBBAE Y, 2% s FHE W E 55 4 Rl AT
Az TH AR RO A R T S A0 A% D Sl B RO, | B R
RS =2 2= S 0 W NA 1 B 79 (v o ol R
B ORGSR T g R A G T
P 4 il T HL X K | OR A RR JEURE BE AT A5 DT AR
{8, Bl BUAS | Sl 3% 4 32 R 3 At 00 XU O i, £
HEREFRTEAT b B R S (g R R e

3) 0 5 B B AR R L B e 7l B P IR A
HeT~ T ER N KRB N TR RE R $0T 570 &
Bt , S 75 P 5 0 A A R R R 9 s B A L F
TR RE PR A s Ak e Ty o SCHREA L
AR Re L RBHEC O R G, 38 i B 43 B R A6 4
B IR GEA D 0 RDRHIR B, v AR T LI Sk
R AV % BB AR ol N7 A T A 0 7 ol R B
G, LR — R — Y — s 2R AR E
I, P T W D M AR AR R X R TR
SR BN R LAY L e Sk Al 3 [ R R T Ak
BARFR A X Pl H R 30 A7 A 7 o i U, 48
B A A e

4 J i R R R R 5] L AR S
BRF AT BT A 5 7 BE A & T EE A 5 Ik I 2 4t
WOF BB N S5 3l 57 L, E 5 A 45p 2 5 v B ok A R
Jita By 1k sk BT 5k, DT e i R R 2L Bl . AR
JF VR B R A A5 A L, R T 3 4t g R I B TG A
A, B Lk 4 PR A 2 3k 5 70 AR 0 ok 9 s 3 R L B
IR A% R K o X AL A Ml B2 At USRS RE BBl A &
o RO A ek el 2D ke i 1 OR SR R  Cn R
KR AR, [ AR ARk 1l AR i B0 6T 5 5 Al 1Y
SO o SRR B A A B R TG, B Al R A g
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