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Abstract: Using the method of static game analysis, the potential risk and responsibility across the entire pork supply
chain are discussed from the perspective of all stakeholders involved. Included in the analysis are pig suppliers, slaugh-
terers, pork processors, pork sellers and consumers. The results indicate the following: firstly, the lower the probability
of inspections on downstream businesses and the higher the single inspection fee, the greater the probability of harmful
substances used by upstream businesses and the higher the costs. Secondly, businesses that actively manufacture and
transfer harmful substances in the supply chain cannot add extra costs. Finally, the quality and risk factors in pork pro-
duction may not follow a strictly linear growth. This study might explain the unique problems that occur in pork supply
chain management in large developing countries such as China.
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China is the largest pork producer and consumer
in the world. The country's pork production exceeded
50 million tons for the first time in 2010 and peaked
at 58.21 million tons in 2014 (52.24% of total world
production), followed by a small decline thereafter
(USDA 2022). On the consumption side, China nearly
maintained total self-sufficiency until 2015 (Han et al.
2022). Affected by the African swine fever (ASF) and
the COVID-19 pandemic, China's pork imports dou-
bled between 2015 and 2016 and then rose to double
digits in 2020 (12.72% of total domestic consumption).
Overall, China's pork production and consumption
maintain a stable trend. However, in recent years, the
frequent occurrence of quality and safety issues with
pork products has reduced Chinese consumer con-
fidence, which is mainly reflected in the excessive
or illicit use of additives in feed and veterinary medi-
cines and the sale of sick pigs and water-injected pork

by fraud or deception. Simultaneously, various factors
such as production costs, price fluctuations, changes
in eating habits, and national environmental protec-
tion policies also affect the quality and safety of the
pork supply chain. All these factors have led to height-
ened concerns about food safety issues.

From the perspective of modern economics, the
essence of food quality and safety issues is informa-
tion asymmetry (Caswell et al. 1998), which may lead
to increasing marketing costs and loss of producer
or consumer interests (Eugenio et al. 2017). The pork
supply chain, generally organised as a linear system
with a strong link structure, which may include breed-
ing, slaughter, processing, pork sales, feed, and vet-
erinary drug supply. Given the nature of the swine
industry, the production risk of each link in the pork
supply chain is closely related to people's food safety
(Trienekens and Wognum 2013; Gunnarsson et al.
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2020; Green-Miller et al. 2021). Related research shows
that approximately 90% of pork quality and safety inci-
dents have resulted from human factors, such as vio-
lations by supply chain participants (Wu et al. 2017).
Therefore, strengthening the management of various
participants is the key to reinforcing safety and risk
control in the pork supply chain (Abrudan et al. 2022).

In researching the quality and safety of the pork sup-
ply chain, scholars have different views on the distri-
bution of responsibility among the main participants
of the pork supply chain. Some scholars believe that
pig farmers, as the front end of the pork supply chain,
should take the main responsibility for pork quality and
safety (Leikas et al. 2009; Henderson et al. 2010). Simi-
lar to the research conclusion of Osadchiy et al. (2016),
the risk in the upstream supply chain is directly related
to the stability of the entire supply chain network struc-
ture. Some believe that the slaughtering and processing
link is the core of the entire pork supply chain, which
connects pig suppliers and sellers, and has a higher risk
and speed of infection (Cai et al. 2020). Simultaneously,
the storage and transportation links run through the
whole process of the pork supply chain and should also
be supervised and managed as the focus of risk control.
Research by Wu et al. (2017) shows that the designation
of responsibility for ensuring pork quality and safety
was of, in descending order, feed producers and sup-
pliers, pig farmers, pork processors, slaughterhouses,
supermarkets, farmers' markets, pig transporters, and
consumers. In short, the main participants that are di-
rectly involved in the initial pork supply chain should
take greater responsibility for pork quality and safety.
As the supervisor of the pork supply chain, the gov-
ernment does not directly participate in pork produc-
tion. Its responsibility is to clarify and supervise the
respective legal responsibilities of the government,
pork producers, and consumers through legislation
and regulation of pork production, management, and
consumption activities. Research by Harray et al. (2018)
shows the importance of government involvement
in the regulation of an environmentally sustainable
food supply. At the end of the supply chain, consum-
ers generally have a low degree of participation in the
supply chain, but the plans and behaviours of produc-
tion are closely related to consumers' satisfaction, will-
ingness to pay, consumption habits, and preferences.
Related research shows that with increasing awareness
of issues of environmental protection, consumers have
higher trust in food with certification logos and a rela-
tively high willingness to pay for pork (Wang et al. 2018;
Santeramo and Lamonaca 2021). These forces from the

market will transmit the shock to the upstream supply
chain (Assefa et al. 2017), thereby affecting and chang-
ing the behaviour of upstream subjects.

Based on the analysis of each link of the pork sup-
ply chain and the behaviour of the main stakehold-
ers, scholars have also conducted further discussions
on the management and construction of the pork sup-
ply chain in various countries. The way out is to regard
pork production as a chain rather than a single step
(Perez et al. 2009), integrate information technology,
logistics management, and quality management (Han
etal. 2009), and enhance the supply chain's ability to re-
sist risk shocks through vertical collaboration between
the main participants and horizontal cooperation be-
tween members within the main body to build a stable,
resilient, and sustainable pork supply chain to improve
overall competitiveness (Taylor 2006; Perez et al. 2010;
Leat and Revoredo-Giha 2013; Labrecque et al. 2015).
More importantly, improving the traceable produc-
tion system to realise the supervision and traceabil-
ity of pork from the field to the table guarantees the
trust of consumers (Xiong et al. 2007; Chen et al. 2020).

In general, the relevant researches on the pork sup-
ply chain are relatively abundant, but most of them
are segmented research. Scholars alike generally study
issues of safety in terms of one or various links, such
as pig breeding, slaughtering, storage and transporta-
tion, market demand, and government supervision.
However, they have rarely discussed the quality and
safety control of the pork supply chain incorporating
all links into a whole systematic analysis, particularly
from the perspective of game theory. Food quality and
safety are closely dependent on the behaviour of each
subject in the entire supply chain, from production
and processing to sales. Successful supply chain man-
agement will enable enterprises and individuals in the
chain to be in a strategic alliance of benefit sharing and
realise information sharing. To provide guarantees for
improving services, reducing costs, and integrating
logistics, there must be cooperation and competition
between each subject in this process. Game theory can
be used to analyse the behaviour of different subjects
when dealing with quality and safety issues. The game
relationship between the quality and safety of agricul-
tural products determines the final result of the quality
of the agricultural products provided.

This paper redresses the problem above by examin-
ing issues of quality and safety within each step of the
pork supply chain, using methods of static game anal-
ysis. The results of game balance can provide theo-
retical support to downstream businesses intending

435



Case Study

Agricultural Economics — Czech, 68, 2022 (11): 434—443

to increase the ability to intercept risk in the supply
chain to mitigate damage by providing reference points
to design safety policies and punishment for non-
-compliance. In applying this approach, greater safety
in pork supplies and greater control over the supply
chain can be achieved.

MATERIALS AND METHODS

Broadly, the scope of the pork supply chain can be ex-
tended beyond the areas already discussed to cover
the production of veterinary drugs, feed and addi-
tives, the manufacture of equipment used for breeding,
slaughtering, processing and distributing pig products,
the refrigerating houses used to keep the frozen meat
market supply and demand in balance, and govern-
ment departments and consumers. For convenience,
this paper assumes that the pork supply chain covers
five participants that share direct correlations with all
types of pork safety risks, including the pig suppliers,
slaughterers, pork processors, and pork sellers and con-
sumers. Other links are considered to be external to the
supply chain and are not discussed in this paper. When
the quality and safety risks of pork products are spread
back along the supply chain, the general flow of actions
taken by each participant is shown in Figure 1.

Referring to the current literature on the game analy-
sis of food safety, this paper constructs a static game
model about the five players above (Song and Zhuang
2017; Wang et al. 2021; Peng et al. 2022). To facilitate
the discussion, this paper assumes the indexes as fol-

https://doi.org/10.17221/135/2022-AGRICECON

lows:4,j (i, j= 1,2, 3,4, 5) represent each business node
in the pork supply chain (specifically, 1 — pig supplier,
2 — pig slaughterer, 3 — pork seller, 4 — pork proces-
sor, and 5 — consumer). R, is the normal income of the
business node in the pork supply chain, R; is the su-
pernormal income of the business node, and p is the
probability of using harmful substances, where the su-
pernormal income of the business node is greater than
the normal income (R; > R)). The business has the mo-
tivation to produce and transmit harmful substances
and spread quality and safety risks to the downstream
links of the industry chain. C is the cost to the busi-
ness on the inspection of pork products, and g is the
inspection probability. If the pork fails the inspection,
the business will lose all income in the current period
of the operating cycle. Moreover, it is assumed that the
business can quickly rectify the problem and resume
operations such that future income is not affected.
However, if this business node does not check upstream
products of the industry chain, it may transfer the pork
quality and safety risks passively. S represents the loss
of consumers, in other words, the costs of hospitali-
sation and other direct losses caused by the consump-
tion of harmful pork in cases where the consumer does
not check for unsafe products. The risk transfer factor
for quality and safety, which is the probability of using
harmful substances by all upstream nodes before the
current business node, is represented by a. The safety
supervision interceptor, which is the probability of in-
specting product quality by all upstream nodes before
the current business node, is represented by p.

harmful harmful harmful harmful harmful h;lrmful
substances substances substances substances substances substances
l transport l storage storage environment l
T T l 1
. i ! ! i
plglets, feed, | pig V. pig V. pork v pork ¥ pork
addltwg, veterinary [TA®| supplier [TAZ>| slaughterer processor K| seller A"”| consumer
rugs
self-check : check self-check: check self-check: check  self-check: check self-check check
government government government government government
regulation regulation regulation regulation regulation

Figure 1. General flow of the backwards spread of quality and safety risks in the pork supply chain

Source: Authors' own elaboration
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RESULTS AND DISCUSSION

According to the Nash theorem, the quality and
safety control of the pork product supply chain can
be analysed through four game models. This paper as-
sumes that all the models are static. In other words,
a business node does not know whether other business
nodes use harmful substances. Therefore, this model
inevitably has only the Nash equilibrium of a mixed
strategy.

Static game analysis between pig suppliers and
slaughterers. The static game matrix of mixed strategies
for pig suppliers and slaughterers is shown in Table 1.

The revenue function for pig suppliers and slaughter-
ers is as follows:

“1:(1_P1)R1+P1(1_Q2)Ri (1)

n2=q2(R2—C2)+(1—p1)(1—q2)R2+

(2)

+p (1 - ‘12)(1 - qs)Rz
where: p — probability of using harmful substances;
q — inspection probability; R, — normal income of the
business node in the pork supply chain; R; — supernormal
income of the business node; C — cost to the business

on the inspection of pork products.

Assuming that On,/0p; = 0, the mixed strategy Nash
equilibrium for the solution is:

Ri-R,

, (3)
R,

q,=

Assuming that 0m,/0p, = 0, the mixed strategy Nash
equilibrium for the solution is as follows:

p=2 L @
Ry, g3

The above parameters result in the profit functions:
T, = R, (5)
n, =R, - C, (6)

The biggest risk factor for pig slaughterers is as fol-
lows:

oy =Py (7)

The intercept risk factor for pig slaughterers is as fol-
lows:

By =4, (8)

Static game analysis between pig slaughterers and
pork processors. The static game matrix of mixed
strategies for pig slaughterers and pork processors
is shown in Table 2.

The revenue function for pig slaughterers and pork
processors is as follows:

nlzz(l—192)(1—‘13)R2+P2(1_‘13)R‘2+

+(1=n)(-pJask

7c3:q3(R3—C3)+(1—q3)(1—q4)R3+

(10)
+ (1 - P1)(1 — P )(1 Uk )q4R3

Assuming that 671'2/ Op, = 0, the mixed strategy Nash
equilibrium for the solution is:

R,—R,+C,
R,

Assuming that Om3/0gs = 0, the mixed strategy Nash
equilibrium for the solution is as in Equation (12).

qs= (11)

Table 1. Pig suppliers' and slaughterers' static game matrix of mixed strategies

Slaughterer
Main body
check no check
Supplier probability (q,) (1-q,)
Use 2 0, (R, - C,) Ri, Ry(1-gq,)
No use 1-p) R, (R, - C,) R, R,

q — inspection probability; p — probability of using harmful substances; R; — normal income of the business node in the pork
supply chain; R; — supernormal income of the business node; C — cost to the business on the inspection of pork products

Source: Authors' own processing
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Table 2. Pig slaughterers' and pork processors' static game matrix of mixed strategies

Processors
Main body
check no check

Supplier slaughterer probability (g5) (1 -4
Use use 202 0, (R; - C,) R'2, Ry(1-¢q,)
No use use 1-py)py 0, (R; - C,) Ry, Ry(1 - ¢q,)
Use no use py (1-py) 0, (Ry = Cy) Ry, Ry(1-¢q,)
No use no use 1-p)Q-p,) R,, (Ry— C,) Ry, Ry

q — inspection probability; p — probability of using harmful substances; R; — normal income of the business node in the pork
supply chain; R; — supernormal income of the business node; C — cost to the business on the inspection of pork products

Source: Authors' own processing

Cs— p1qals

- (1— pl)qd?s 1)

The above parameters result in the profit functions:

7TV2:R‘2(1_513):R2_C2 (13)

y=R;—C4 (14)

The biggest risk factor for pork processors is as fol-
lows:
(13=1—(1—p1)(1—p2) (15)

The intercept risk factor for pork processors is as fol-
lows:
[33:1_(1_‘12)(1_‘13) (16)

Static game analysis between pork processors and
sellers. The static game matrix of mixed strategies for
pork processors and sellers is shown in Table 3.

The revenue function for pork processors and sellers
is as follows:

né:(l_Ps)(l_q4)R3+P3(1_44)Ré+

(17)
+ (1 - P )(1 — P )(1 - P3)514R3

754=44(R4_C4)+(1_44)(1_‘IS)R4+

TR T T TR P

mo=a5(Rs=Cs) ~(1-as s+ (1= 1)1 =22 )1 )(1 = (1 - 45 ) (s 5)

where: S — loss of consumers.
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Assuming that éng/ Op; = 0, the mixed strategy Nash
equilibrium for the solution is:

R,— Ry +C,
R,

Assuming that 0n,/0q, = 0, the mixed strategy Nash
equilibrium for the solution is:

94 = (19)

Rs(Rg_R3+C3) Xq5R4_C4
(Rs=Cs )R- &s)

The above parameters result in the profit functions:

(20)

p3=1-
qsR,

Tc'3=R'3(1—q4)=R3—C3 (21)

n,=R,-C, (22)

The biggest risk factor for pork sellers is as follows:

a,=1-(1-p,)(1- 1, )(1- 13) (23)

The intercept risk factor for pork sellers is as follows:

B4=1_(1_q2)(1_‘13)(1_q4) (24)
Static game analysis between pork sellers and
consumers. The static game matrix of mixed strategies
for pork sellers and consumers is shown in Table 4.
The revenue function for pork sellers and consumers
is as in Equations (25, 26).

my=(1-pa)(1- 5 )Ri+ pa(1- a5 ) Ri+

(1 p)(1-2)(1- 2 )(1- 24 a5 (25)

(26)
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Assuming that dr,/8p, = 0, the mixed strategy Nash
equilibrium for the solution is:

R,-R,+C,
R,

q5= (27)

Assuming that on;/0g; = 0, the mixed strategy Nash
equilibrium for the solution is:

R,-Cs+S
R+ S

Ry (RyR,+C, )

oG x,) 29

Pa=1-

The above parameters result in the following profit
functions:

n;L:R;L(l_qS):RAL_CAL (29)

n,=R.—Cs (30)
The biggest risk factor for pork consumers is as fol-
lows:
0‘5:1_(1_pl)(l_p2)<1_173)(1_194) (31)
The intercept risk factor for pork consumers is as fol-
lows:
35:1_(1_42)(1_%)(1_614)(1_@5) (32)
Discussion. In terms of the relationship between
the income of upstream businesses in the pork supply

chain and the inspection probability of downstream
businesses, Equations (1, 2, 9, 10, 17, 18, 25, 26) indi-

cate that the lower the inspection probability of the
downstream enterprise, the higher the expected in-
come of the upstream enterprises. When the termi-
nal consumer market in the industry chain does not
inspect the safety of fresh pork, all upstream busi-
ness nodes will ignore the product inspection and use
harmful substances to obtain a higher income. Con-
sequently, this will form a security risk to the upward
nodes that eliminates safety across the entire supply
chain of pork. Therefore, market regulators should
strengthen supervision over the terminal market
of the pork supply chain. It is only in this manner that
businesses can spontaneously build a supervision and
control mechanism in the pork supply chain — that is,
a typical terminal-drive mechanism.

In terms of the relationship between the super-
normal income of upstream businesses in the pork
supply chain and the inspection probability, Equa-
tions (3, 11, 19, 27) indicate that the higher the super-
normal income upstream businesses gain from the
use of harmful substances, the greater the probability
of downstream businesses to inspect the pork safety
as they must ensure their earnings. In practice, the
greater the supernormal income that businesses can
obtain, the higher the probability of the businesses
adopting improper means. Therefore, market regula-
tors should focus on supervising businesses that use
harmful substances to obtain supernormal income.
They should improve the inspections and the pen-
alty costs for illegal practices, which will help to block
harmful substances at the source.

In terms of the relationship between the probabil-
ity of using harmful substances by upstream busi-

Table 3. Pork processors' and sellers' static game matrix of mixed strategies

Main body Sellers
check no check

Supplier slaughterer processor probability (q4) (1-4qy)
Use use use P Py P3 0, (R, -C,) RIB, R, (1-q5)
Use no use use Py (1 =py),p3 0, (R, -C,) R3, R, (1-g5)
No use use use (1=p))pyps 0, (R,-C,) R‘3, R, (1-q5)
No use no use use (1-p), (1 =py),ps 0, (R, -C,) R‘3, R, (1-¢q5)
Use use no use Py Py (1 —ps3) 0, (R,-C,) Ré, R, (1-gq5)
No use use no use (1 —-py)spy (1 - p3) 0, (R,-C,) Ré, R, (1-gq5)
Use no use no use P (1 =p,), (1 —p,) 0, (R,-C,) RIS, R, (1-gq5)
No use no use no use (1 -py), (A -p,), (1 -p,) R;, (R, -C,) Ry, R,

q — inspection probability; p — probability of using harmful substances; R, — normal income of the business node in the pork
supply chain; R; — supernormal income of the business node; C — cost to the business on the inspection of pork products

Source: Authors' own processing
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Table 4. Pork sellers' and consumers' static game matrix of mixed strategies

Consumers
Main body
check no check

Supplier slaughterer ~ processor seller probability (g5) (1-g5)
Use use use use P1 Py Py Pa 0, (Rs — Cy) R,,-S
No use use use use (1 =p1)s Py P3 Ps 0, (R, — Cy) R;t, -S
Use no use use use Py (1 =p,), pss Py 0, (R, - C,) R"t, -S
Use use no use use PPy (L=p3), py 0, (R, - C,) R;p )
No use no use use use (1-p)), (1 =py), ps sy 0, (R, - Cy) R;t, =S
No use use no use use (1= py), py (1 =p3), py 0, (R, - C,) R;, -S
Use no use no use use Py 1 =p,y), (1 =p,),p, 0, (R, - Cy) R;, -S
No use no use no use use 1-p), Q=p,y), 1 -p,y),p, 0, (R, - C,) R;, -S
Use use use no use Py Py Py (1= py) 0, (R, - Cy) R,,-S
No use use use no use (1-p)),pyps 1-py) 0, (R, - Cy) R;l, -S
Use no use use no use py (1 =py), psy (1=p,) 0, (Rs - Cy) R;l, -S
Use use no use no use Pv by (1=ps), (1-p,) 0, (Rs - Cy) R;l, -S
No use no use use no use (1-py), A =p,,ps; (1-p,) 0, (Rs - Cy) R;l, =S
No use use no use no use (1 -=py)spy (L =py), (1-p,) 0, (Rs - Cy) R;l, =S
Use no use no use no use pr(1=py), 1 -py), (1 -p,) 0, (Rs - Cy) R;l, -S
No use no use no use no use 1-py),Q=p,), A =py),1Q-p,) Ry, (Ry— Cy) Ry, R

q — inspection probability; p — probability of using harmful substances; R; — normal income of the business node in the
pork supply chain; R; — supernormal income of the business node; C — cost to the business on the inspection of pork

products; S — loss of consumers
Source: Authors' own processing

nesses in the pork supply chain and the inspection cost
of downstream businesses, Equations (4, 12, 20, 28)
indicate that the higher the inspection cost paid
by downstream businesses, the higher the probability
of using harmful substances by upstream businesses.
In practice, downstream businesses are reluctant
to pay high inspection costs, thus lowering the inspec-
tion probability. As such, upstream businesses have
a loophole to exploit. Therefore, as individual consum-
ers cannot afford the inspection fee, market regulators
should impose mandatory inspections and strict su-
pervision over product safety in the terminal market,
or the government can provide subsidies for inspection
fees and develop more convenient, low-cost detection
equipment.

In terms of the relationship between the op-
erating means of each business node in the pork
supply chain and the enterprise income, Equa-
tions (5, 6, 13, 14, 20, 21, 29, 30) indicate that actively
producing and delivering fresh pork products with
harmful substances cannot bring extra income to the
business node. Under the supervision of the inspection
mechanism, the business node can only receive the
expected return under normal circumstances or even

440

fail to receive the normal income. Meanwhile, the use
of harmful substances by upstream businesses in the
pork supply chain would reduce the normal income
of downstream businesses and the utility of terminal
consumers. Therefore, various participants in the pork
supply chain should undertake legitimate means of op-
eration and actively assume regulatory responsibility
to gain maximum corporate profits.

In terms of the risk transfer factor for quality
and safety and the safety inspection interceptor for
each business node in the pork supply chain, Equa-
tions (7, 8, 15, 16, 22, 23, 31, 32) indicate that the risk
transfer factor does not necessarily show a linear in-
crease. In other words, the risk transfer factor does not
have a fixed growth rate. If B, > a;, fresh pork is gen-
erally safe before slaughter link, if B, < a,, there will
be security risks. In the case that each node in the pork
supply chain has an inspection mechanism, the risk
transfer factor may remain unchanged or decrease
with an increase in the inspection probability. How-
ever, when the inspection probability of a node drops,
the risk factor of this node will increase. Therefore, the
closer the node is to the end of the pork supply chain,
the greater the risk associated with this node. Termi-



Agricultural Economics — Czech, 68, 2022 (11): 434—443

Case Study

https://doi.org/10.17221/135/2022-AGRICECON

nal businesses should improve their ability to intercept
risks and mitigate harm.

In terms of the relationship between the overall in-
come in the pork supply chain and the operating means
for each business node, if p, = 0(i = 1, 2, 3, 4, 5) and
4;=0G=1,2,3,4, 5), pork products are qualified in the
production flow and the total revenue of the supply
chain is:

[ZRi (i =1,2,3,4, 5)}

ifp,#0(i=1,2,3,4,5)and q;=0( = 1,2, 3,4, 5), then
the total revenue of the supply chain is:

{ZR; (i=1.2,34, 5)}

ifp;=0(=1,2,3,4,5andq;#0(j=1,2,3,4,5), then
the total revenue of the supply chain is:

SR, —ZCj<i,j =1,2,3, 4,5)
L ¢ j

ifp,20(i=1,2,3,4,5) and q;# 0(=1,2,3,4,5), then
the total revenue of the supply chain is:

Y R-YC(1j=1,23,4,5)|
7T

CONCLUSION

Subsequent to the game analysis among the main
participants of the supply chain, we realised whether
pork can safely reach consumers from the source
of production depends on the behaviour and coordina-
tion of all entities in the chain. If upstream businesses
in the pork supply chain engage in improper means
of operation and no supervision is exercised on the
chain downstream, the overall income of the whole
pork supply chain is strictly greater than the normal
income. If upstream businesses engage in improper
means of operation, but supervision is exercised in the
chain downstream, the difference between the overall
income of the whole pork supply chain and the nor-
mal income is the cost of supervision, that is:

—ch(j:1,2,3,4,5).
j

Therefore, all the nodes in the pork supply chain
should run the industry according to the law and share
the risks and benefits to ensure that the entire pork sup-
ply chain can obtain the greatest benefit. The validated
conclusions outlined above can contribute to and as-

sist in emerging policy enlightenment. Firstly, explore
the construction of a green and sustainable pork sup-
ply chain. Improve animal welfare, and pursue organic
while considering the balance between environmental,
economic, and social sustainability (Maples et al. 2019;
Zira et al. 2021). Secondly, build a pattern of social plu-
ralism and co-governance. It is essential to innovate the
supply chain management model, encourage multiple
parties to supervise, and have equal sharing of inter-
ests and risks (Zhuo et al. 2021). Thirdly, improve the
construction of an agricultural product traceability
system. This is a current deficiency in China. It is nec-
essary to fill the legal gaps related to traceability as soon
as possible, and establish a unified information man-
agement platform covering the whole area from the
field to the table so that force the main participants
of the pork supply chain to strictly follow the stand-
ard and standardised production. Finally, strengthen
education and training for pig farmers to avoid breed-
ing and production risks from the source. Specialised
and commercial productions are gaining importance,
although small-scale (backyard) pig production still
dominates production in China (Ji et al. 2012). One
of the challenges in the standardisation of breeding
specialisation is that pig farmers have limited access
to safety production information and high costs. In this
regard, the Chinese government should develop mod-
erate-scale breeding, strengthen education and train-
ing for small- and medium-sized farmers, and provide
policy and financial support in environmental protec-
tion and technical guidance.
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