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China’s E-commerce market is very active. Despite the impact of COVID-19, the market has ushered in major development
opportunities. Alongside, the level of intellectual property protection in China is constantly improving. However, there are
relatively few studies on intellectual property protection in the field of E-commerce. 'is study introduces the theory of social
cogovernance and explores the construction of China’s E-commerce intellectual property protection systemwith the participation
of collective organizations. Evolutionary gamemethod is applied to model construction.'rough numerical simulation, the study
analyzes the evolution of E-commerce platform and collective organization strategic choice. 'e results depict that improving the
open space provided by E-commerce platforms for collective organizations and strengthening their public service capabilities can
promote the construction of social cogovernance systems. 'e establishment of reasonable reward and punishment mechanisms
can increase cooperation enthusiasm. We also discuss the theoretical and practical implications for governments, E-commerce
platforms, and collective organizations, to improve the level of intellectual property protection in E-commerce. 'is study can
provide suggestions for China’s E-commerce intellectual property protection, improve the overall level of intellectual property
protection in China, and provide a reference for global E-commerce intellectual property protection.

1. Introduction

Scientific and technological progress and innovation pro-
mote the development of economies and societies. 'ey are
key factors for promoting sustainable competitive advan-
tages of organizations and nations [1–5]. Intellectual
property rights, as an important manifestation of science
and technology, have been receiving increasing attention.
'e intellectual property protections are necessary because
of continuous advancements in China’s intellectual property
work. 'e Chinese government has gained knowledge from
developed countries and has been gradually promoting the
protection of intellectual property rights. Concurrently,
according to “E-Commerce in China” (2019), issued by the
Department of E-commerce and Information Technology of
China’s Ministry of Commerce, China’s E-commerce
transaction volume was 34.81 trillion yuan in 2019,

indicating an annual increase of 6.7%. In addition, the China
Internet Network Information Centre noted that, in De-
cember 2020, the Internet penetration rate in China had
reached 70.4%, with 989million Internet users. In particular,
the impact of COVID-19 has opened up opportunities for
the E-commerce market to usher in major developments.

However, the problem of making and selling counterfeit
products and infringing on intellectual property rights in the
field of E-commerce has gradually become prominent and
causedmany disputes [6].'is has become amajor issue that
restricts the sustainable and healthy development of China’s
E-commerce. Further research is required to protect intel-
lectual property rights in this field. E-commerce activities
involve a large variety of entities and resources, and failure in
coordination may result in significant economic losses [7].
However, intellectual property rights are highly technical,
and the government and E-commerce platforms have
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imperfect policies and methods for intellectual property
protections in the E-commerce market. Although the new
E-commerce Law was implemented in 2019 to regulate
related issues, the related legal system is yet to improve, as
new problems continue to emerge in the field. 'erefore, we
need innovative ways to protect intellectual property rights.
While the Chinese government has formulated many
guidelines, the “Opinions on Strengthening Intellectual
Property Protection” [8], issued in 2019, indicates that China
should improve its intellectual property protection mech-
anisms and strengthen its social supervision and cogo-
vernance. In this perspective, the introduction of social
cogovernance theory in the field of E-commerce is
innovative.

Collective organizations represent the consistent ways
in which individual members think, act, and feel [9, 10] and
can promote the sustainable development of the group [11].
At the same time, collective organizations must preserve
the private interests of the member firms and provide social
welfare services to them [12, 13]. In addition, individual
members perceive a threat to the collective organization as
a personal threat, even if the threat is directed towards
another group member [14]. Collective organizations, such
as consumer protection associations and industry associ-
ations, play an important role in protecting the rights and
interests of consumers and rights holders in E-commerce
activities. However, the fundamental purpose of collective
organizations participating in the game is to maximize their
own interests, and their strategic choices must be judged
based on the ultimate benefits they receive [15]. In addition,
there are many problems that collective organizations face
when participating in the protection of intellectual prop-
erty rights.

A review of existing literature reveals a lack of effective
research on intellectual property protections in the field of
E-commerce based on the theory of social cogovernance.
'is study explores the mechanism construction and factors
influencing the participation of collective organizations in
the social governance of E-commerce intellectual property
protection. 'e study formulates an evolutionary game
model between E-commerce platforms and collective or-
ganizations under the government’s supervision, discusses
evolutionary stability strategies (ESS) under different modes,
and provides suggestions for improvement in China’s
E-commerce intellectual property protection levels. We
contribute by exploring the construction method of
E-commerce intellectual property protection systems based
on the evolutionary game method and social cogovernance
theory and by illustrating it with a numerical simulation.

Our study is closely related to two research streams: (1)
the application and practice of social cogovernance theory
and (2) the application of evolutionary game theory in in-
tellectual property protection.

'e governance activities are the management mech-
anisms of coordination and cooperation between the
government and social entities [16]. China’s governance
system reform is imminent with the continuous trans-
formation of society. 'e concept of “a monitoring
mechanism with full public participation” first appeared in

the Chinese government’s official documents, “Report of
the Work of Government,” in 2014. Social cogovernance is
a model of social autonomy under government’s super-
vision [17–19]. 'e concept of applying social cogo-
vernance in the protection of intellectual property is in line
with China’s social realities and policy needs. Presently, the
concept of social cogovernance in the field of intellectual
property protection theory has not been studied in depth
till date. However, there is much research in the field of
food safety. Yang et al. [20] constructed an evolutionary
game model between suppliers and producers to analyze
food quality problems in China. Zhu et al. [21] considered
the issue of food risk communication between food reg-
ulators and consumers in China. Wu et al. [22] proposed
the connotation and operational logic of food safety
cogovernance. 'is is systematically constituted by the
roles, functions, and boundaries of public agencies, en-
terprises, and social forces. Wang [23] emphasized that, to
modernize food safety governance, we must make the basic
restructuring of its internal logic at the national level to
reflect the features of contemporary Chinese society that
shape food safety. Shen and Wei [24] noted that under the
cogovernance model, the degree of online food safety is
related to rigorous government’s supervision and its
punishment of enterprises and platforms. In addition,
many scholars have studied the social cogovernance of food
safety from the perspective of consumers [25, 26], industry
organizations [25], third-party supervision agencies [27],
the media [28], and psychological capital [29]. A handful of
researchers have also investigated the theory of social
cogovernance in other fields. For example, Yang and Li [30]
and Li et al. [31] studied the social cogovernance system in
ecological environmental protection and air pollution
control.

E-commerce activities are complex and require coor-
dination among multiple parties, as well as the cooperation
of stakeholders [32, 33]. 'erefore, it is critical to introduce
the theory of social cogovernance in the protection of
E-commerce intellectual property rights.

E-commerce activities have strong flexibility, relatively
low costs, and high degrees of globalization. However, the
degree of information asymmetry is deep, which leads to its
rapid development and also causes the lemon effect [34–36].
'erefore, we need to reduce information asymmetry in
E-commerce activities. In recent years, scholars have
gradually introduced evolutionary gamemethods in the field
of E-commerce to solve related problems. Shen et al. [37]
analyzed the government’s supervision on immoral behavior
of explosive enterprises in E-commerce companies through
the evolutionary game method and emphasized the im-
portance of the government imposing penalties and con-
sumers’ support. Wen et al. [38] discussed the evolutionary
game problem of government’s supervision in online
shopping quality control under various risk attitude
combinations.

On analyzing existing literature, we found that the
evolutionary game model has not been introduced to
China’s E-commerce intellectual property protection.
However, the application of the game models in food safety
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governance, intellectual property financing, and other fields
is worth noting. For example, Song et al. [39] discussed the
interesting relationships and behaviors of public agencies,
enterprises, and the citizens in food safety governance. 'ey
constructed a behavioral game analysis among the three. In
light of the evolutionary game theory, Yang et al. [40] an-
alyzed the intellectual property cooperation behaviors
among governments, industries, and universities, and their
significant predictors based on market and administrative
supervision mechanisms. Li and Xu [41] studied the evo-
lutionary game analysis of a financing model for intellectual
property from a supply chain financial perspective. 'ere-
fore, it is feasible to introduce the evolutionary game analysis
method into the field of China’s E-commerce intellectual
property protection.

In summary, there are few studies related to E-commerce
intellectual property protection. Consequently, it is inno-
vative to introduce the theory of social cogovernance in the
protection of E-commerce intellectual property rights.
Furthermore, the evolutionary game method provides a new
perspective for the protection of E-commerce intellectual
property rights. 'is study can provide suggestions for
China’s E-commerce intellectual property protection and is
conducive to improving the level of intellectual property
protection in China. Simultaneously, it can also provide a
reference for global E-commerce intellectual property
protection.

2. Materials and Methods

2.1. Problem Description. Introducing the theory of social
cogovernance to study the evolution of stakeholder strate-
gies in the field of E-commerce intellectual property can help
improve the level of intellectual property protection in
China. 'is study constructs a game relationship between
E-commerce platforms and collective organizations under
government’s supervision and incentives and investigates
the problem of social cogovernance in that system. From a
social cogovernance perspective, the manner in which
E-commerce platforms and collective organizations effec-
tively cooperate can be considered the result of the mutual
game. It is difficult for the game players to ensure that their
strategic choices are the best choices when faced with in-
complete information and limited rationality. 'erefore,
under different influencing factors, a gradual process takes
place in the evolutionary game between the E-commerce
platforms and collective organizations.

E-commerce platforms are the online platforms that
provide services for transactions in the E-commerce market.
'ey have certain responsibilities pertaining to the man-
agement and control of intellectual property infringement
issues that may exist in E-commerce activities.'e operation
of E-commerce platforms incurs costs, and government’s
supervisory agencies reward or penalize the effectiveness of a
platform’s management and control. Collective organiza-
tions represent the overall interests of their members and
can support their legitimate rights and interests. However,
these organizations also need to cover their operating costs,
and their public service capabilities determine whether they

can adequately protect their members. E-commerce plat-
forms can increase the supervisory benefits through coop-
eration with collective organizations only when the latter’s
public service capabilities are strong enough, and the co-
operation between the two is carried out smoothly. Such
cooperation also helps the collective organizations to ef-
fectively play the role of group representatives. An
E-commerce platform creates a cooperation space for the
collective organization. 'e organization then provides
benefits to the E-commerce platform by providing public
services in the cooperation space. 'erefore, improving the
ability and active nature of E-commerce platforms and
collective organizations to comanage intellectual property
infringement issues is an area worth exploring.

In addition, government’s supervisory agencies that
control the administrative supervision of intellectual
property infringement in China would supervise E-com-
merce platforms and collective organizations and provide
certain incentives to the two players who participate in social
cogovernance cooperation. Conversely, the government
would also penalize the inadequate protection of intellectual
property rights that still occur under the conditions of
cooperation.

'e relationship among the game players in the
E-commerce intellectual property social cogovernance sys-
tem with collective organizations is shown in Figure 1.

2.2. Research Hypotheses

Hypothesis 1. Bounded Rationality. 'e players face boun-
ded rationality. After the game starts, their strategic choices
are random, and they may not find the Nash equilibrium
[42].'e arbitrariness of the game’s strategic choices leads to
the gradual nature of the evolutionary game.

Hypothesis 2. Replication Dynamics. In the process of the
evolutionary game, the players’ strategic decision-making
speed is slow. Consequently, we can describe the evolu-
tionary and stable process of the game using the replication
dynamic equation.

Hypothesis 3. Strategy. Different participants make different
decisions when faced with different decision-making envi-
ronments. 'e strategic choices of E-commerce platforms
and collective organizations will affect each other in the
social governance of intellectual property in an E-commerce
system. 'e specific strategy hypotheses are as follows:

(1) 'e government is satisfied that E-commerce plat-
forms accept the collective organizations’ participation
in the social cogovernance system.'erefore, when the
two cooperate, the government tends to provide in-
centives to E-commerce platforms. When the pro-
tection of intellectual property rights is inadequate
during the cooperation, the government tends to
impose penalties on the E-commerce platforms.

(2) 'ere are two options for E-commerce platforms:
cooperation and noncooperation. (x, 1 − x) are the
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probabilities of cooperation and noncooperation,
respectively (0≤ x≤ 1). When x � 0, it implies that
the E-commerce platform is in a slower emerging
cooperation space to a collective organization and
refuses to conduct the social cogovernance activities.
'e original supervision cost and income of the
E-commerce platform are Cpo and Sp (Cpo > 0,
Sp > 0), respectively. When the E-commerce plat-
forms cooperate with collective organizations, the
cooperation coefficient of the E-commerce platform
for the collective organization is μ (0≤ μ< 1). 'e
larger the value of μ, the larger the cooperation space.
At this time, the reward provided by the government
for the active cooperation of E-commerce platforms
is M.'e simultaneous effect of these two factors can
increase the revenue of the E-commerce platform.
When protection of intellectual property rights is
inadequate with cooperation, the penalty imposed by
the government on E-commerce platforms is P.

(3) 'ere are two options for collective organizations:
cooperation and noncooperation, and the proba-
bilities of the two choices are (y, 1 − y) and
(0≤y≤ 1). 'e operating cost of the collective or-
ganizations is Cco. When a collective organization
cooperates with an E-commerce platform, the cost of

the cooperation between the two is Cpc. 'e public
service capabilities of the collective organizations act
on the E-commerce platform through the efficiency
improvement coefficient ρ (0≤ ρ≤ 1). 'e incentive
coefficient of the government for the collective or-
ganization to participate in the cooperation is φ
(0≤φ≤ 1). Under the cooperative coefficient of
E-commerce platform, the efficiency improvement
coefficient, and the government’s incentive coeffi-
cient, the collective organization influences the co-
operation benefits of both parties through its public
service capabilities Sps. In other words, when a
collective organization actively participates in
cogovernance in a certain cooperative space, the
stronger the public service capability and the higher
the government’s incentives, the higher the revenue
the collective organization can obtain. 'e public
service capabilities of collective organizations can
also benefit E-commerce platforms in cooperation,
such as reducing governance and docking costs. In a
certain cooperation space, we express this benefit as
the governance efficiency improvement of E-com-
merce platforms by collective organizations through
public service capabilities. Higher improvement ef-
ficiency and stronger public service capability mean a
higher degree of connection and better revenue for
the E-commerce platform.

'e relevant parameters used in this study are shown in
Table 1. 'e payment income matrix is listed in Table 2.

2.3. Model Building. As shown in the matrix in Table 2, the
expected revenue for cooperative and noncooperative
E-commerce platforms are Up1 and Up2, respectively. 'e
average expected return Up0 of the E-commerce platform’s
strategies is as follows:

Up0 � xUp1 +(1 − x)Up2,

Up2 � y − Cpo + Sp􏼐 􏼑 +(1 − y) − Cpo + Sp􏼐 􏼑,

Up1 � y − Cpo − Cpc + Sp + μρSps + μM − μP􏼐 􏼑 +(1 − y) − Cpo − Cpc + Sp􏼐 􏼑.

(1)

'e dynamic differential equation of the E-commerce
platform is as follows:

F(x) �
dx

dt
� x(1 − x) y · μ ρSps + M − P􏼐 􏼑 − Cpc􏽨 􏽩. (2)

Similarly, the expected revenue for cooperative and
noncooperative collective organizations are Uc1 and Uc2,
respectively. 'e average expected return Uc0 is as follows:

Uc0 � yUc1 +(1 − y)Uc2,

Uc2 � x − Cco + Sc( 􏼁 +(1 − x) − Cco + Sc( 􏼁,

Uc1 � x − Cco − Cpc + Sc + μφSpc􏼐 􏼑

+(1 − x) − Cco − Cpc + Sc􏼐 􏼑.

(3)

'e dynamic differential equation of the collective or-
ganization is as follows:

Collective OrganizationE-commerce Platform

Government
Incentives/Supervision/

Punishment Incentives/Supervision

Create cooperation space

Public service capabilities
bring benefits

Game system

Figure 1: 'e system diagram of the E-commerce intellectual
property social cogovernance with the collective organization.
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if F(y) � 0, theny � 0 or y � 1, x
∗

�
Cpc

μφSps

,

if F(x) � 0, thenx � 0 or x � 1, y
∗

�
Cpc

μ ρSps + M − P􏼐 􏼑
,

F(y) �
dy

dt
� y(1 − y) x · μφSps − Cpc􏽨 􏽩.

(4)

Five local equilibrium points were found as follows:
E1(0, 0), E2(0, 1), E3(1, 0), E4(1, 1), and E5(x∗, y∗).
'ereafter, the evolutionary stability was analyzed.

3. Results and Discussion

3.1. -e Jacobian Matrix Stability Analysis. As suggested by
Friedman [43], the stability of the equilibrium points can be
evaluated from the Jacobian matrix. Using the Jacobian
matrix, the replication dynamics equation is as follows:

1 − 2x y · μ ρSps + M − P􏼐 􏼑 − Cpc􏽨 􏽩 x(1 − x) μ ρSps + M − P􏼐 􏼑􏽨 􏽩

y(1 − y)μφSps (1 − 2y) x · μφSps − Cpc􏽨 􏽩

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣
⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦,

J �

J1 J2

J3 J4

⎡⎢⎢⎢⎣ ⎤⎥⎥⎥⎦ �

zF(x)

zx

zF(x)

zy

zF(y)

zx

zF(y)

zy

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

� .

(5)

'e Jacobian determinant is

x(1 − x) μ ρSps + M − P􏼐 􏼑􏽨 􏽩y(1 − y)μφSps,

detJ � 1 − 2x y · μ ρSps + M − P􏼐 􏼑 − Cpc􏽨 􏽩(1 − 2y) x · μφSps − Cpc􏽨 􏽩 − .
(6)

'e Jacobian trace is

Table 1: 'e relevant variables.

Variables Definitions
Cpo Original supervision cost of E-commerce platforms
Cco Collective organizations’ operating costs
Cpc 'e cost of the cooperation between E-commerce platforms and collective organizations
Sp Original income of E-commerce platforms
Sc Original income of collective organizations
Sps 'e public service capabilities of collective organizations
μ Cooperative coefficient provided by E-commerce platforms for a collective organization

ρ 'e efficiency improvement coefficient provided by the collective organizations’ public service capabilities for E-commerce
platforms

φ Incentive coefficient of the government for collective organizations to participate in cooperation
M Government rewards for cooperation to E-commerce platforms

P
Penalties by the government on the inadequate protection of intellectual property rights when E-commerce platforms conduct

cooperation activities

Table 2: 'e payment income matrix of E-commerce intellectual property social cogovernance with the collective organization.

E-commerce platform
Collective organization

Cooperation Noncooperation
Cooperation − Cpo − Cpc + Sp + μρSps + μM − μP,, − Cco − Cpc + Sc + μφSps − Cpo − Cpc + Sp, − Cco + Sc

Noncooperation − Cpo + Sp, − Cco − Cpc + Sc − Cpo + Sp, − Cco + Sc
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trJ � 1 − 2x y · μ ρSps + M − P􏼐 􏼑 − Cpc􏽨 􏽩 +(1 − 2y) x · μφSps − Cpc􏽨 􏽩. (7)

'e Jacobian determinant values and traces are shown in
Table 3.

'e discussion and analyses of ESS in different situations
are as follows.

Model I. When Sps <P − M/ρ, there is always μ(ρSps + M

− P) − Cpc < 0. At this time, (0, 0) is the only ESS point. 'e
public service capabilities of the collective organizations are
too inadequate to participate in the social cogovernance
activities of E-commerce intellectual property protection.
'e benefits of the E-commerce platforms participating in
cooperation activities are always less than those of nonco-
operation. 'erefore, they will not adopt cooperation
strategies.

Model II. When Sps >P − M/ρ, if
μ>max(Cpc/ρSps + M − P, Cpc/φSps), (0, 0) and (1, 1) are
ESS points. 'ese function to address the situation between
the E-commerce platforms and the collective organizations.
'is occurs when both choose cooperation, or both choose
noncooperation. 'e evolutionary stability of the local
equilibrium points in Model II is analyzed, as shown in
Table 4.

As presented in Figure 2, the area OABC represents the
system’s mixed strategy space and the dynamic evolution
process of Model II. When the initial state of the system falls
in different areas, there will be different stable results for
strategy selections. When the initial state falls in area CAXB,
the ESS point is (1, 1). When the initial state falls in the area
OAXB, the ESS point is (0, 0).

Inference 1. When Sps >P − M/ρ,
μ>max(Cpc/ρSps + M − P, Cpc/φSps); the higher the coef-
ficient of the openness of the E-commerce platform to the
collective organization, the greater the possibility of social
cogovernance between the two.

With a change in the system parameters, the saddle point
X(x∗, y∗) will change, and the equilibrium point of the
evolutionary games will change accordingly. As shown in
Figure 2, when μ changes, the saddle point X changes. 'e
area of OAXB is

S �
1
2

x
∗

+ y
∗

( 􏼁 �
1
2

Cpc

μφSps

+
Cpc

μ ρSps + M − P􏼐 􏼑
⎛⎝ ⎞⎠. (8)

'en,

zS

zμ
� −

Cpc

2μ2φSps

−
Cpc

2μ2 ρSps + M − P􏼐 􏼑
. (9)

It is clear that zS/zμ < 0. 'erefore, when μ increases,
the area of S decreases. 'e broken line AXB moves to point
O, and the probability of any point in the plane falling in the
CAXB area increases.

Inference 2. When Sps >P − M/ρ,
μ>max(Cpc/ρSps + M − P, Cpc/φSps); the stronger the
public service capabilities of the collective organizations, the
greater the possibility of social cogovernance between the
two.

As shown in Figure 2 and Inference 1, we have

zS

zSps

� −
Cpc

2μφS
2
ps

−
ρCpc

2μ ρSps + M − P􏼐 􏼑
2. (10)

When Sps increases, the area of S decreases and the
broken line AXB moves to point O. 'e probability of any
point in the plane falling in the CAXB area increases.

Inferences 1 and 2 show that when the cooperative
coefficient provided by the E-commerce platform for the
collective organization increases, or the public service ca-
pabilities of the collective organization increase, the possi-
bility of cooperation between the two will also increase. In
this way, both parties guarantee the basis for the con-
struction of a social cogovernance system for the intellectual
property protection. When the E-commerce platform limits
the open space for cooperation, or the public service ca-
pacities of the collective organizations are insufficient, the
two parties are more inclined to cooperate.

Model III. When Sps >P − M/ρ, if
Cpc/φSps < μ<Cpc/ρSps + M − P, point (0, 0) is the ESS
point. 'is stable strategy is not what the system pursues.
Table 5 shows the evolutionary stability of the local equi-
librium points in Model III. 'e phase diagram of Model III
is presented in Figure 3.

Model IV. When Sps >P − M/ρ, if
Cpc/ρSps + M − P< μ<Cpc/φSps, point (0, 0) is the ESS
point. 'is stable strategy is not what the system pursues.
Table 6 shows the evolutionary stability of the local equi-
librium points in Model IV. 'e phase diagram of Model IV
is presented in Figure 4.

Model V. When Sps >P − M/ρ, if
0≤ μ<min(Cpc/ρSps + M − P, Cpc/φSps), point (0, 0) is the
ESS point. 'is stable strategy is not what the system
pursues. Table 7 shows the evolutionary stability of the local
equilibrium points in Model V.'e phase diagram of Model
V is presented in Figure 5.

3.2. System Simulation Analysis. 'is study used MATLAB
software to simulate the dynamic evolution process of the
social cogovernance system under different initial condi-
tions or influencing factors. 'is helped us understand the
strategic choices of the E-commerce platforms and the
collective organizations better. According to the situation of
E-commerce markets [44], the various variables in the game
payoff function were set as follows:

Case 1. We set Cpc � 2, Sps � 3, μ � 0 · 5, ρ � 0 · 9, φ � 0 · 5,
M � 2, and P � 5. 'e conditions of Model I were met. We
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analyzed the influence of the initial state value of x(0) and
y(0) on the evolutionary game process and the results when
Sps <P − M/ρ.

'e values were (0 · 1, 0 · 1), (0 · 3, 0 · 3), (0 · 5, 0 · 5),
(0 · 7, 0 · 7), and (0 · 9, 0 · 9) for the initial state (x, y). 'e
ESS analysis is shown in Figure 6.

As shown in Figure 6, regardless of the initial state of the
evolution, the final strategic choice of the system is non-
cooperation, because the public service capabilities that the
collective organizations can provide are too weak. 'ey

cannot assume the responsibility of participating in the
E-commerce’s intellectual property protection social cogo-
vernance system. 'erefore, neither the E-commerce plat-
forms nor the collective organizations will choose to
cooperate in social cogovernance.

Case 2. We set Cpc � 2, Sps � 15, μ � 0 · 5, ρ � 0 · 9,
φ � 0 · 5, M � 2, and P � 5. 'e conditions of Model II were
met. We analyzed the influence of the initial states (x, y), μ,
Sps, ρ, M, and P on the evolutionary game process and
results:

(1) If the initial state (x, y) is set to (0 · 1, 0 · 1),
(0 · 3, 0 · 3), (0 · 5, 0 · 5), (0 · 7, 0 · 7), and
(0 · 9, 0 · 9), then the ESS is as presented in
Figure 7.
As shown in Figure 7, the cooperative coefficient
(μ � 0 · 5) and the evolutionary stable state of the

Table 3: 'e Jacobian determinant value and the trace.

(x, y) detJ trJ

E1(0, 0) C2
pc − 2Cpc

E2(0, 1) Cpc[μ(ρSps + M − P) − Cpc] μ(ρSps + M − P)

E3(1, 0) Cpc(μφSps − Cpc) μφSps

E4(1, 1) [μ(ρSps + M − P) − Cpc](μφSps − Cpc) − [μ(ρSps + M − P) − Cpc] − (μφSps − Cpc)

E5(x∗, y∗) Δ≠ 0∗∗ 0
∗∗, Δ � − x∗y∗(1 − x∗)(1 − y∗)[μ(ρSps + M − P)]μφSps.

Table 4: 'e stability analysis of Model II.

(x, y) detJ trJ Results
E1(0, 0) + − ESS point
E2(0, 1) + + Unstable point
E3(1, 0) + + Unstable point
E4(1, 1) + − SS point
E5(x∗, y∗) − 0 Saddle point

A (0,1)

O (0,0)

C (1,1)

B (1,0)

y

x

X
(x*,y*)

Figure 2: Phase diagram of Model II.

Table 5: 'e stability analysis of Model III.

(x, y) detJ trJ Results
E1(0, 0) + − ESS point
E2(0, 1) − Uncertain Saddle point
E3(1, 0) + + Unstable point
E4(1, 1) − Uncertain Saddle point
E5(x∗, y∗) − 0 Saddle point

y

x

A (0,1)

O (0,0)

C (1,1)

B (1,0)

Figure 3: Phase diagram of Model III.

Table 6: 'e stability analysis of Model IV.

(x, y) detJ trJ Results
E1(0, 0) + − ESS point
E2(0, 1) + + Unstable point
E3(1, 0) − Uncertain Saddle point
E4(1, 1) − Uncertain Saddle point
E5(x∗, y∗) − 0 Saddle point
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system depend on different initial values. As shown
in Figure 8, X(x∗, y∗) � (0 · 53, 0 · 38). When the
initial state (x, y) is in the CAXB area, the system
will eventually stabilize at point (1, 1). As the result
shows, the E-commerce platform and the collective
organization choose cooperation. Consequently,
when the two parties’ initial willingness to cooperate

is high, the E-commerce platform and the collective
organization can finally achieve cooperation.
'erefore, under the premise that collective orga-
nizations have sufficient public service capabilities,
we should encourage E-commerce platforms and
collective organizations to participate in E-com-
merce intellectual property social cogovernance
systems. 'ey should also enhance the willingness of
both parties to cooperate and, finally, to form
cogovernance systems.

(2) If μ � 0 · 7, μ � 0 · 5, μ � 0 · 3, and μ � 0 · 1 are
assigned to μ, respectively, then the ESS is as pre-
sented in Figure 9.

y

x

A (0,1)

O (0,0)

C (1,1)

B (1,0)

Figure 4: Phase diagram of Model IV.

Table 7: 'e stability analysis of Model V.

(x, y) detJ trJ Results
E1(0, 0) + − ESS point
E2(0, 1) − Uncertain Saddle point
E3(1, 0) − Uncertain Saddle point
E4(1, 1) + + Unstable point
E5(x∗, y∗) − 0 Saddle point

y

x

A (0,1)

O (0,0)

C (1,1)

B (1,0)

Figure 5: Phase diagram of Model V.
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Figure 6: 'e stability analysis of Model I.
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Figure 7: 'e stability analysis of Model II (μ � 0 · 5).
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As shown in Figure 9, in the process of a system’s
strategic evolution and stability, the degree of
openness of an E-commerce platform promotes the
evolution of the cooperation strategies of a collective
organization. As the value of μ increases, the col-
lective organizations increase their willingness to
choose active cooperation in the construction of the
social cogovernance system.'e higher the degree of
openness, the shorter the time to reach a stable state
in the cooperation strategy, resulting in more en-
thusiasm for cooperation. Conversely, when the
value of μ is reduced to a certain limit (such as
μ � 0 · 3), Models III and IV are satisfied, and the

enthusiasm to cooperate decreases. In addition,
when the value of μ continues to decrease (such as
μ � 0 · 1), Model V is satisfied. 'e benefits from
choosing to cooperate are noticeably lower than the
benefits of noncooperation, and the evolution rate of
reaching the stability of the noncooperation strategy
is faster than when the value of μ is large. 'erefore,
within reasonable limits, E-commerce platforms
provide collective organizations with greater space
for cooperation and have positive impacts on the
collective organizations’ willingness to cooperate.
Since the strategic stability point of Models III, IV,
and V is (0, 0), it is not suitable for constructing a
social cogovernance system. 'e results of the
simulation are similar to those of Model I. 'e
simulation is not discussed.

(3) If Sps � 40, Sps � 15, Sps � 10, and Sps � 5 are, re-
spectively, assigned to Sps, then the ESS is as pre-
sented in Figure 10.
As shown in Figure 10, in the process of a system’s
strategic evolution and stability, strong public service
capabilities of collective organizations promote the
evolution of E-commerce platform cooperation
strategies. As the value of Sps increases, the
E-commerce platforms increase their willingness to
choose active cooperation in the construction of the
social cogovernance system. 'e stronger the public
service capabilities, the shorter the time to reach a
stable state in the cooperation strategy, the higher the
cooperation enthusiasm, and conversely, the lower
the cooperation enthusiasm. Improving the public
service capabilities of collective organizations has
positive effects on enhancing the willingness of
E-commerce platforms to cooperate.

(4) If ρ � 0 · 9, ρ � 075, ρ � 0 · 6, and ρ � 0 · 45 are,
respectively, assigned to ρ, then the ESS is as pre-
sented in Figure 11.
As shown in Figure 11, the efficiency improvement
coefficient, provided by the collective organizations’
public service capabilities for E-commerce platforms,
has a positive effect on the system’s stability. When the
efficiency improvement coefficient is sufficiently high,
the willingness to cooperate between E-commerce
platforms and collective organizations is also high.
When the efficiency improvement coefficient decreases
(such as ρ � 0 · 6), the E-commerce platforms, being
more sensitive to this influencing factor than the col-
lective organizations, are more likely to choose a
noncooperation strategy. When the efficiency im-
provement coefficient is lower than a certain value,
E-commerce platforms and collective organizations are
not able to obtain sufficient benefits from cooperation
and choose the noncooperation strategy. 'erefore,
while improving the public service capabilities in col-
lective organizations, it is also necessary to strengthen
the efficiency improvement coefficient, provided by the
public service capabilities of collective organizations to

y

x

A (0,1)

O (0,0)

C (1,1)

B (1,0)

X
(x*,y*)

Figure 8: X and initial value point.
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Figure 9: 'e stability analysis of Model II under different μ.
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E-commerce platforms.'is can effectively improve the
cooperation willingness of E-commerce platforms and
collective organizations. 'is also applies to the con-
struction and stability of the social cogovernance system
for the protection of intellectual property on E-com-
merce platforms.

(5) If M � 10, P � 5; M � 2, P � 5; M � 5, P � 10; and
M � 5, P � 15 are assigned to M and P, respectively,
then the ESS is as presented in Figure 12.

As shown in Figure 12, a proper reward and punishment
mechanism can promote the active handling of infringement
issues by E-commerce platforms and help avoid low-quality
cooperation. When the penalty amount is fixed, a higher
reward amount results in greater enthusiasm of the
E-commerce platform. When the amount of the reward is
fixed, the excessive penalty amount will make it difficult for
E-commerce platforms to avoid punishment through co-
operation benefits; that is, the system will tend not to co-
operate to avoid possible losses. 'erefore, setting a
reasonable reward and punishment mechanism is crucial for
improving the levels of intellectual property protection in
E-commerce.

4. Model Analysis and Conclusions

4.1.ModelAnalysis. In the process of E-commerce platforms
and collective organizations building E-commerce social
cogovernance systems to protect intellectual property, two
aspects affect the willingness of both parties to cooperate in
social cogovernance: the size of the cooperative coefficient
provided by the E-commerce platforms for the collective
organizations and the strength of the public service capa-
bilities of collective organizations. 'e greater the cooper-
ative coefficient, the greater the role that the collective
organization can play; in addition, the greater the possibility
of it choosing to cooperate. When the public service ca-
pabilities of collective organizations are stronger, the ben-
efits that the E-commerce platforms can obtain from public
services are more; as a result, they cooperate more.

'e government establishes a punishment and reward
mechanism for the cooperation process. 'is can help avoid
low-quality cooperation. However, an overly powerful
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Figure 10: 'e stability analysis of Model II under different Sps.

10
t

0

0.2

0.4

0.6

0.8

1

1.2

x 
(y

)

0 1 2 3 4 5 6 7 8 9

x,ρ=0.9
y,ρ=0.9
x,ρ=0.75
y,ρ=0.75

x,ρ=0.6
y,ρ=0.6
x,ρ=0.45
y,ρ=0.45

Figure 11: 'e stability analysis of Model II under different ρ.
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Figure 12: 'e stability analysis of Model II under different M and
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punishment and reward mechanism may also inhibit the
construction of E-commerce social cogovernance systems
for intellectual property protections. When the benefits of
cooperation are inadequate to cover the losses incurred from
government punishments, the E-commerce platform and
the collective organization will tend not to cooperate to
avoid possible losses from the beginning. 'erefore, pro-
viding a sufficient deterrence, increasing the range of re-
wards, and constructing reasonable government
punishment and reward mechanisms can effectively increase
the enthusiasm of E-commerce platforms and collective
organizations to cooperate.

Consequently, when μ(ρSps + M − P) − Cpc < 0, the
open cooperation space of E-commerce platforms is too
diminutive. In addition, the public service capabilities of the
collective organizations are too weak to allow an E-com-
merce platform to obtain sufficient benefits from the co-
operation. 'erefore, regardless of the initial state, both
parties will choose noncooperation. Simultaneously, if the
intensity of the punishments and rewards from government
departments is too high or the efficiency improvement
coefficient provided by the collective organizations’ public
service capabilities for the E-commerce platforms is too low,
it will also cause E-commerce platforms and collective or-
ganizations to choose noncooperation. 'e original super-
vision cost of the E-commerce platforms (Cpo), operating
costs of the collective organizations (Cco), original income of
the E-commerce platforms (Sp), and original income of the
collective organizations (Sc) have no influence on the final
evolutionary result of the social cogovernance system.

From the above results, it can be concluded that
E-commerce platforms must reasonably create cooperation
spaces, collective organizations must strengthen public
service capacity building, and government departments
should rationally establish punishment and reward mech-
anisms. 'ese are effective ways to enhance the willingness
of the two parties to cooperate and increase the benefits of
cooperation.

Simultaneously, the results show that E-commerce
platforms and the initial strategies of collective organizations
have an impact on the system’s strategic decisions. For-
mulation of a reasonable punishment and reward mecha-
nism by the government is critical for guiding the two parties
to carry out efficient cooperation. Consequently, through
reasonable guidance, the enthusiasm of the E-commerce
platforms and the collective organizations to cooperate can
be improved.

'e numerical analysis of the simulation results indicates
that when third parties, such as collective organizations,
participate in social cogovernance systems, orderly rules
should be constructed. 'e social cogovernance system for
E-commerce intellectual property protection does not share
rights and responsibilities equally, nor does it allow the third
parties in society to participate in supervision without rules
or responsibilities. 'e collective organizations with insuf-
ficient public service capabilities are unsuitable for par-
ticipating in social cogovernance systems.'e government is
still the system’s supplier for social cogovernance. However,
the government, the E-commerce platforms, and the

collective organizations need to coordinate to complete the
system’s supply.

4.2. Conclusions. Based on the theoretical analysis and nu-
merical simulation of intellectual property protection of
E-commerce through social cogovernance system and collective
organization, this study draws the following main conclusions.
First, the E-commerce platforms open up an adequately large
space for a collective organization. 'is encourages the col-
lective organization to increase its enthusiasm for cooperation,
strengthen public service capabilities, and improve the efficiency
improvement coefficient of its public service capabilities. 'is,
in turn, can promote the construction of the social cogo-
vernance system. Second, the introduction of a punishment and
reward mechanism can ensure the quality and stability of the
cooperation system. However, an unreasonable reward and
punishment mechanism will inhibit the enthusiasm for system
cooperation. 'e government should increase the rewards for
the system and simultaneously provide a sufficient deterrence.
'is would increase the enthusiasm for cooperation. 'ird, by
enhancing the initial preference of the E-commerce platform
and collective organization for cooperation strategies, it is
possible to promote the construction of an E-commerce social
cogovernance system for the protection of intellectual property
effectively.

'is study innovatively introduces the social cogovernance
theory and evolutionary analysis model in the field of
E-commerce intellectual property protection in China. It
streamlines the model with the reality of Chinese society
through the cooperative coefficient, public service capabilities,
and efficiency improvement coefficient. It is an active attempt to
apply social cogovernance theory in the field of E-commerce. At
the same time, it also provides a new perspective for the
protection of E-commerce intellectual property rights.

However, it is difficult to numerically calculate the co-
operation coefficients provided by E-commerce platforms
and public service capabilities of collective organizations in
practical applications. 'e main limitation of the study is
that it is mainly a theoretical analysis. Future studies could
provide more in-depth exploration in this field and find
practical application scenarios to explore the rationality of
constructing this social cogovernance system.
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