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As a common social network, the SNEM plays an important role in emergency management. Magnitude emergencies are
characterized by high complexity and uncertainty, and it is impossible to rely on the government for emergency management
alone. We should absorb multiple subjects to build the SNEM and carry out extensive emergency mobilization in the whole
society. +e SNEM can integrate resources, gather consensus, promote participation, and reduce risks. +e analysis of the types,
generation mechanism, subject behavior, and strategy selection of the SNEM aid in adopting appropriate mobilization strategy
based on magnitude emergencies, achieving the adaptation of the SNEM and emergency scenarios. By constructing the evo-
lutionary game model of the SNEM for magnitude emergencies, taking China as an empirical sample, this paper explores the
behavior evolution law and stable strategy of the government, social organizations, and the public. +e results showed that the
symbiotic SNEM with a positive response of social organizations and the public under the path of high-intensity mobilization by
the government is the best strategy combination, and it is conducive to maximizing the emergency joint force.

1. Introduction

+e social network is a collection of multiple points (social
actors) and connections between points (relationships be-
tween actors). +ey coordinate resources, transmit infor-
mation, provide services, and solve problems through
conscious coordination and cooperation [1, 2]. +e SNEM is
also a type of social network formed by internal and
intersubjects of emergency mobilization through the in-
formation exchange and mutual assistance of resources in
the context of emergency mobilization for magnitude
emergencies. +e SNEM plays a pivotal role in emergency
management.

+e “9–11” attacks brought painful losses to the United
States and were a call to guard against magnitude emer-
gencies worldwide. +e SARS virus greatly threatened the
lives and property of people all over the world.+e outbreak,
spread, and continuous development of the COVID-19 have
plunged the world into a protracted conflict and brought
serious damage to the world. At present, the world faces
volatility, uncertainty, complexity, ambiguity (VUCA), and

unpredictable events are becoming more frequently, which
pose a potential but unpredictable serious threat to sus-
tainable development. +e highly complex governance
scenarios, the uncertainty of magnitude emergencies, and
the limitation of risk governance led to emergency failure of
the government. It is necessary to mobilize social organi-
zations and the public to participate in collective actions to
improve the emergency quality and efficiency [3]. Countries
all over the world are actively exploring the emergency
management of magnitude emergencies and have formed
different characteristics and models, and China is no ex-
ception. +e large-scale SNEM formed through social
mobilization is an essential feature of emergency manage-
ment and a potent weapon, helping China to overcome
many emergencies. +e SNEM generated in this process is
considered an effective form of organization to deal with
magnitude emergencies. In the fight against the COVID-19,
the Chinese government launched a wide range of social
mobilization, calling on social organizations and the public
quickly to reach substantive cooperation with the govern-
ment, establish the broad SNEM, and work together to effect
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major change through the network. +e cooperation of
multiple subjects prevented the spread and development of
the epidemic in a short period.

Due to the attributes of collective activities, heteroge-
neity among organizations, and interest differences among
subjects and limited rationality in emergency management,
each subject in the SNEM has repeated game behavior; that
is, each subject will constantly adjust their own strategy
according to different emergency scenarios and the strategy
changes of other subjects [4]. +e different strategy com-
binations led to varying structures and functions of the
SNEM, resulting in various emergency management results
[5]. Analyzing different types of the SNEM and cracking the
internal logic of the formation of the “black box” are con-
ducive to better grasping the formation law, building the
SNEM that highly matches the emergency scenarios, and
realizing the coincidence of emergency demands and net-
work functions. At present, there are few studies on the
SNEM, especially on the generation mechanism, subject
game, and strategy selection of the SNEM. On this basis,
taking China as an empirical sample, aiming at the gover-
nance scenarios under magnitude emergencies, this paper
uses the evolutionary game model to study the game process
and strategy selection among the government, social orga-
nizations, and the public in the SNEM. +e research
attempted to answer the following questions: (1) Can the
SNEM be divided into several types, and what is the basis for
its division? (2) What are the scenarios and generation
mechanism of cooperation among subjects in the SNEM? (3)
What are the game processes in the SNEM, and how do
emergency subjects make their selections? +rough the
investigation of these problems, this paper aims to explore
the game law among subjects in the SNEM, analyze the
strategy combination and evolutionary path of different
emergency mobilization, and seek the optimal solution of
strategy selection, so as to provide theoretical guidance and
practical support for the strategy selection of emergency
mobilization.

2. Literature Review

At present, the studies related to social network are mainly
divided into two categories: social network as research
methods or research objects; this paper is the latter. +e
studies on social network as the object are mainly con-
centrated in community governance, emergency manage-
ment, and public services [6–10]. In emergency
management, few people have directly focused on the
SNEM, but the studies related to social network are relatively
rich and mainly focus on the construction, types, functions,
and organizational analysis of social network.

2.1. Emergence of Social Network. As regards the emergence,
social networks are a form of governance that coordinate
and cooperate with each other based on certain conditions
under the double superposition of the nature of collective
action and internal and external factors of the actors and
their relationship attributes [11]. +e essence of collective

action is the interdependence of tasks and resources between
network organizations [5]. +e willingness to cooperate
between actors is affected by homogeneity, geographic
proximity, and trust [12–15]. In public and nonprofit sectors,
the generating conditions are usually in the form of con-
trolling public resources, whereas, in the private sector, they
are usually in the form of signing formal contracts, and the
network is usually structured by a top-down approach [16].

2.2. Classification of Social Network. As regards the classi-
fication of social network under different standards, based
on their stability, governance model, hierarchical structure,
and construction procedures, social network can be divided
into different types. According to the stability and the
willingness of cooperation among their actors, social net-
work can be divided into the incentive-compatible, stable,
and comprehensive cooperation type or one-way pay, one-
sided noncooperation type [4]. Social network can also be
divided into the shared or participatory governance, gov-
erned leading organizations, and governed network man-
agement organizations based on the governance model, with
each network performing different functions. Next, social
network is also divided into the intraorganizational type,
interorganizational type, and cross-level type based on
network boundaries and the closeness of connections be-
tween different types of organizations [1].+en, according to
the construction procedure, social network is also divided
into the top-down type and bottom-up type. +e former
usually exists in public and nonprofit sectors and is occa-
sionally compulsory [8], whereas the latter is usually created
informally by network members and is voluntary [17].

2.3. Role of Social Network. As regards the role, social net-
work has the functions of reducing costs, creating social
capital, promoting collective action, and enhancing public
value. Social network helps in building trust, establishing
reciprocal norms, and obtaining funds and other resources
through information exchange and cooperation between
organizations, thereby reducing transaction costs [18, 19].
As an integral part of social capital, the construction and
development of social network strengthen the communi-
cation and assistance among different organizations and
improve the stock of social capital by building trust [20].
Social network also promotes social capital while connecting
actors with common interests, information, and skills
necessary for organizational actions, promoting a lasting
collective action [21–24]. However, several scholars have
pointed out that social network also has disadvantages.
Given the homogeneity and geographic proximity of social
network, homogeneous clusters easily formed in the wider
network, which is not conducive to cooperation and co-
ordination between different organizations [5].

2.4. Organizations (Subjects) of Social Network.
Organizations in the social network mainly include the
government, social organizations, the public, and interna-
tional institutions [9]. Each subject can act as the core
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subject in the network, but usually, the government acts as
the core subject of the network. Most of the studies on the
role of organizations are measured and analyzed by struc-
tural indicators such as centrality and density [25].When the
organization is at the centre of the network, its structural
position plays a more obvious role [26]. Organizations can
achieve their specific goals by adjusting their own behavioral
strategy (such as cooperation and non-cooperation) to
change the network structures to achieve their specific goals
[27], while the social network structure will, in turn, affect
the subject behavior strategy [28]. +is phenomenon occurs
in emergency mobilization and is reflected in fields such as
public participation [29].

Generally, the existing literature has two deficiencies.
First, the existing studies mainly analyze the various effects
of the network itself and the organizational structure em-
bedded in the network from a static perspective and lack a
dynamic perspective to analyze the construction mechanism
of the network. Second, the lack of classification of the
SNEM has led to the inability to choose effectively and
reduced the effectiveness of emergency management. +e
possible innovations are embodied in two aspects. First, it
uses game theory to analyze the strategy selection of different
subjects in the network and discusses the operation
mechanism of the SNEM. Second, it puts forward the
classification standard, analyzes four types of the SNEM, and
points out the best type.

3. Types and Generation Mechanism of the
SNEM in Magnitude Emergencies

In the face of “black swan” incidents, the public’s emergency
awareness is awakened, causing an emergency force to
emerge with individuals or organizations as the unit and
forming the SNEM under the corresponding emergency
mobilization mechanism. However, given the differences in
the collective action attribute of emergency management
and the interest orientation of multiple subjects, different
situations arise regarding the willingness to cooperate and
strategy selections between the subjects and objects, thereby
forming different types of the SNEM. Taking the path of
social mobilization for emergency as the first-level indicator,
and the types of participants and the willingness to cooperate
among different subjects as the second-level indicators, the
SNEM is divided into four categories: symbiotic type or
conflict type under the top-down mobilization, and binary
type or discrete type under the bottom-up mobilization.+is
paper only discusses the willingness to cooperate between
the government and social organizations or the public,
which is used as the basis for the classification of the SNEM,
without considering the willingness to cooperate between
the public and social organizations.

3.1. SNEMunder theHigh-IntensityMobilizationPath. In the
complex governance scenarios, the government conducts
the high-intensity emergency social mobilization for the
public and social organizations to form the high-density and
integrated SNEM among the government, social

organizations, and the public. Under the high-intensity
mobilization path, the SNEM is divided into two types
according to the willingness of social organizations and the
public: symbiotic type or conflict type.

3.1.1. Symbiotic SNEM. +e symbiotic SNEM means that,
under the high-intensity emergency mobilization by the
government, social organizations and the public respond
positively, mobilize their own, and cooperate positively with
the government’s commands and coordination, forming the
“one nuclear and multiple” SNEMwith government-centric,
social organization, and the public-participation. +e net-
work has the characteristic of symbiosis, which means that,
in the SNEM, the development and conduct of activities of
each subject depend on the assistance and support of the
other subjects, and the subjects have a mutual dependence
and joint promotion relationship (Figure 1). +e role of the
government in the symbiotic SNEM mainly includes the
makers of emergency decision, the trustee of emergency
services, and the commander and coordinator of emergency
work. In emergencies, the dilemma of “government failure”
and the complexity of the governance scenarios cause dif-
ficulty for the government to resist disasters on its own.
However, the government can use its own advantages and
power to make rapid and scientific emergency decisions.+e
government also entrusts the production and provision of
emergency services to share its burden and save emergency
costs and maintain the emergency order through the
command and coordination of multiple emergency subjects
[30].+e public’s response to the government’s mobilization
in emergency management mainly includes independent
participation and organized participation. +e public’s in-
dependent participation is achieved mainly through emer-
gency social mobilization to enable the public to consciously
cooperate with the government and encourage the public to
form or change certain values, attitudes, and expectations.
+e public’s organized participation occurs mainly through
the community, which is a public self-government platform
and the basic unit of public life, to respond to emergency
mobilization and conduct emergency management in an
organized manner under the leadership of the community’s
party committee and with the help of social organizations.

+e forms of social organizations responding to the
government’s mobilization in emergency management
mainly include assisting the government in decision-mak-
ing, connecting the government and the public, collecting
and distributing materials. As an intermediate force between
the government and the public, social organizations help the
government realize the matching of emergency information
supply and public emergency information demand [31, 32].
+rough the analysis of the responsibility and role division
of the subjects in the symbiotic SNEM, it is not difficult to see
that, in the SNEM, the subjects are interdependent and
supported, showing the characteristics of high density and
strong adhesion.

3.1.2. Conflict SNEM. +e conflict SNEMmeans that, under
the high-intensity emergency mobilization by the
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government, social organizations and the public, or one of
them, have adopted the strategy of negative response. Under
this path, the government strives to establish cooperative
relations with social organizations for emergency coopera-
tion through efforts such as empowerment and coordination
and mobilizes the public to participate through media
propaganda and offline calls. However, social organizations
and the public are affected by different interest orientations
and fail to respond to the government’s mobilization pos-
itively. +e network also has the characteristics of conflict,
because the low willingness to cooperate leads to the goal
conflict among subjects. Based on the degree of willingness
of social organizations and the public to respond to the
government’s mobilization, the conflict SNEM can be di-
vided into three types (Figures 2(a) to 2(c)).

(1) When social organizations respond positively, the
public’s willingness to respond is not high. At this
point, social organizations use their professional
advantages to assist the government positively in the
emergency decision-making, use their grassroot
advantages to deepen the “last mile” for emergency
communication and emergency information
searching, and fully use the social organization re-
source system for emergency supplies. In the context
of emergency management of magnitude emergen-
cies, it is generally necessary for the public to change
their previous life and work style to improve the
emergency efficiency and quality quickly. However,
the public often habitually wants to maintain the
original life and work style, and the enthusiasm and
initiative to make changes are not high, so it will also
show a low willingness to respond to the govern-
ment’s mobilization (Figure 2(a)).

(2) When the public responded positively, social orga-
nizations were not willing to respond. At this point,
the public restrict their own behavior, cooperate
positively with the government’s emergency deci-
sions, and participate in the emergency management
in the form of individuals and organizations by
means of donations and acting as volunteers.
However, social organizations show a low willing-
ness to cooperate or take negative actions to ignore
the crisis or act according to their own will to carry
out emergency work (Figure 2(b)).

(3) When the public and social organizations’ willing-
ness to respond is low, at this point, the government
helps social organizations and the public cooperate
in emergency management by publishing informa-
tion and providing resources quickly. However, due
to the low willingness of social organizations and the
public to respond to the government’s mobilization,
the social responsiveness is poor, easily leading to the
dilemma of “fragmented” in emergency manage-
ment. An information gap occurs between govern-
ment and society, introducing difficulties in ensuring
the quality of emergency response.

3.2. SNEM under the Low-Intensity Mobilization Path.
Affected by various factors, such as the traditional gov-
ernment’s “take on everything” emergency management and
the weak awareness of emergency [8], the government also
has a negative mobilization during magnitude emergencies.
In this situation, the government has low responsiveness,
and the public in emergency response is low. However, with
the enhancement of emergency management capabilities in
China, the establishment of a limited government, and the
development and maturity of civil society, a bottom-up
social automobilization model has gradually taken shape.
Both play an increasingly important role in the risky society
with complexity and turbulence. +erefore, under the low-
intensity mobilization path, the SNEM can be divided into
the binary type or discrete type according to the willingness
to cooperate among the subjects.

3.2.1. Binary SNEM. +e binary SNEM refers to the low
willingness of the government, while social organizations
and the public have a high willingness to cooperate, thereby
forming the “government–society” binary SNEM (Figure 3).
In this type, the government either responds negatively or
follows the traditional administrative-controlled path to take
care of all aspects of emergency work. Social organizations
mobilize themselves positively, combine superior resources,
and provide guidance and organizational guarantee for
public participation in emergency work.+rough active self-
mobilization, the public form a high awareness of cogo-
vernance and carry out orderly emergency work by assisting
and participating in social organizations. Based on self-

government

social
organization public

Strong willingness to cooperate
Weak willingness to cooperate

Figure 1: Schematic diagram of the symbiotic SNEM.
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mobilization, the public and social organizations carry out
emergency work by establishing a cooperative partnership
and assist and supervise the government’s emergency work.

3.2.2. Discrete SNEM. +ediscrete SNEM refers to the active
self-mobilization by social organizations and the public,
when the willingness of the government’s mobilize is low. In
this case, the willingness to cooperate is low, and at most, a
kind of subject seeks to cooperate with the government,
leading to the loose cooperation among emergency subjects,
forming the discrete SNEM (Figures 4(a) to 4(c)). +is
network presents discrete characteristics due to the high
willingness to self-mobilize and low willingness to cooperate
among subjects.

(1) Social organizations seek to cooperate positively with
the government, but the public’s willingness to co-
operate is low. In this type, social organizations
provide various resources for emergency positively
by self-mobilization, but the government does not
recognize it and shows low responsiveness. +e
public have low willingness to cooperate because of
self-mobilization and are unwilling to sacrifice their
own interests to cooperate with the government
(Figure 4(a)).

(2) +e public seek to cooperate positively with the
government, but the willingness of social organiza-
tions to cooperate is low. In this type, the public
cooperate with the government positively based on
self-mobilization and assist the government through

government

social
organization public

: Strong willingness to cooperate
: Weak willingness to cooperate

Figure 3: Schematic diagram of the binary SNEM.

government

social
organization public

: Strong willingness to cooperate
: Weak willingness to cooperate

(a)

government

social
organization public

: Strong willingness to cooperate
: Weak willingness to cooperate

(b)

government

social
organization public

: Strong willingness to cooperate
: Weak willingness to cooperate

(c)

Figure 2: Schematic diagram of the conflict SNEM.
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donations, advice, and suggestions. However, the
government shows low responsiveness to these ac-
tions, whereas social organizations show distrust and
refuse to cooperate with the government
(Figure 4(b)).

(3) +e public, social organizations, and the government
all show low willingness to cooperate. In this type,
the government, social organizations, and the public
failed to form a scientific and reasonable division of
labor due to the lack of information exchange
platform and mechanism. As a result, the govern-
ment undertakes too many responsibilities and
functions, social organizations cannot give full play
to their professional advantages quickly, and the
public cannot respond to emergency measures in
time. So, there is no efficient cooperation pattern
among subjects, which affects the efficiency and
effectiveness of emergency management
(Figure 4(c)).

3.3. Summary. In summary, according to the cooperation
intensity among subjects, the SNEM is divided into four
categories. In China, the SNEM will be affected by the in-
teraction between the vertical network controlled by the
central government and the horizontal network created by
members, thus forming the multiple SNEM with the top-
down or bottom-up. +e purpose of constructing the SNEM
is to promote multiple subjects to participate in the collective
actions of emergency management. However, due to the
heterogeneity of subjects and different interests, the coop-
eration in the SNEM presents the characteristics of limited
rationality, and different subjects will make new strategy

selection according to the behavior changes of other sub-
jects. +erefore, it is more realistic to use evolutionary game
to analyze the cooperation of the government, social or-
ganizations, and the public in the SNEM (Table 1).

4. Evolution Game Analysis of the SNEM

4.1. Model Assumptions. In China, the social mobilization
for magnitude emergencies is generally initiated by the
government and responded or participated by social orga-
nizations and the public. In this process, the game subjects
are the government, social organizations, and the public,
which constitute the SNEM. It belongs to a typical social
network. Given that the social mobilization for magnitude
emergencies has a strong character with emergency and
policy, the government must initiate and mobilize the
participation of social organizations and the public. +e
function of social organizations determines that, in many
cases, they need to respond positively to government and
further mobilize other organizations and individuals. As the
subject and object of mobilization, the public have realized
the unity of subject and object. It is essential to participate in
the social mobilization of magnitude emergencies. Under
the premise that information is not completely symmetrical,
all subjects in the SNEM are bounded rationality, and there
are differences in interest pursuit, which constitutes the
asymmetric game scenarios. Among them, the government
aims to maximize social interests, while social organizations
and the public pursue the maximization of their own in-
terests. +erefore, how to optimize the strategy selection of
subjects in asymmetric game scenarios to promote coop-
eration is essential to finding the optimal game path to
overcome social dilemmas.

government

social
organization public

: Strong willingness to cooperate
: Weak willingness to cooperate

(a)

government

social
organization public

: Strong willingness to cooperate
: Weak willingness to cooperate

(b)

government

social
organization public

: Strong willingness to cooperate
: Weak willingness to cooperate

(c)

Figure 4: Schematic diagram of the discrete SNEM.
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Hypothesis 1. +e three types of subjects in the SNEM adopt
two strategies to participate in emergency mobilization. +e
government adopts the strategy with the high-intensity or
low-intensity, the strategy set is {high-intensity, low-in-
tensity}, which is denoted as (G1, G2), and their probabilities
are x, 1 − x (0≤ x≤ 1), respectively. +e social organiza-
tions adopt the strategy with the positive response or
negative response, the strategy set is {positive response,
negative response}, which is denoted as (S1, S2), and their
probabilities are y, 1 − y (0≤y≤ 1), respectively. +e public
adopt the strategy with the positive participation or negative
participation, the strategy set is {positive participation,
negative participation}, which is denoted as (P1, P2), and
their probabilities are z, 1 − z (0≤ z≤ 1), respectively.

Hypothesis 2. When the government adopts the high-in-
tensity strategy, the costs paid are C11 (the labor cost caused
by the high-intensity social mobilization and related sub-
sidies or compensation used to mobilize other subjects), and
the benefits obtained are R11 (the improvement of public
satisfaction and the increase of income allocated by the
superior government due to the positive mobilization ef-
fect.). It also includes spillover income (the motivation and
enthusiasm for public participation caused by the positive
mobilization effect have increased, the degree of cooperation
with other government measures has increased significantly,
the rewards given by the superior government, etc.). When
the government adopts the low-intensity strategy, the costs
paid are C12 (the increase of transaction cost caused by low-
intensity mobilization, etc.), which also includes spillover
costs (the public distrust and disapproval of the government
caused by the failure to obtain a positive mobilization effect,
resulting in a significant reduction in the degree of coop-
eration with other government measures, etc.), and the
benefits obtained are R12 (general gains without positive
mobilization effects, such as normal financial allocations). At
this time, C11>C12, R11>R12.

Hypothesis 3. When the social organizations adopt the
positive response strategy, the costs paid are C21 (the cost of
mobilizing other organizations and individuals, such as
publicity and personnel costs), and the benefits obtained are
R21 (related subsidies given by the government; new

donations and other benefits attracted by social organizations
after their reputation has increased, etc.). Given that social
organizations respond positively and play a key role in
responding to emergencies, the government will also provide
certain rewards or subsidiesV21 (if the government adopts the
low-intensity strategy, it will prefer not to give rewards for
various reasons). When the social organizations adopt the
negative response strategy, the costs paid are C22 (the waste of
resources caused by the failure of its own function and role
due to the negative response, etc.), and the benefits obtained
are R22 (normal general benefit). However, the social orga-
nizations adopt the negative strategy and will generally be
punished by the government F21 (if the government adopts
the low intensity strategy, they may turn a blind eye or take
lighter punishments, such as formal persuasion and educa-
tion, etc.). At this time, C21>C22, R21>R22.

Hypothesis 4. When the public adopt the positive partici-
pation strategy, the costs paid are C31 (the cost of positive
participation in social mobilization, such as the opportunity
cost caused by time and energy investment, etc.), and the
benefits obtained are R31 (the psychological satisfaction
brought by positive participation in social mobilization, the
benefits brought by the restoration of normal production
and life order, etc.). When the public adopt the negative
participation strategy, the government will give certain
subsidies or rewards W31 (if the government adopts the low
intensity strategy, it will not grant subsidies for various
reasons). When the public adopt the negative participation
strategy, the costs paid are C32 (the losses caused by negative
participation in social mobilization, etc.), and the benefits
are R32 (saving time and other resources due to negative
participation, etc.). At this time, C31>C32, R31>R32.

Table 2 shows the benefits of the government, social
organizations, and the public because of these assumptions.

4.2. Evolutionary Game Analysis

4.2.1. Replicated Dynamics Equations of Game Subjects.
Combined with Table 2, the expected benefits of each subject
under different behavior strategies are as follows:

(1) +e expected benefits of the government adopting
the high-intensity strategy:

Table 1: Classification of the SNEM.

Public
Social organizations

Response positively Response negatively
Participate positively Participate negatively Participate positively Participate negatively

Government High mobilization intensity Symbiosis Conflict Conflict Conflict
Low mobilization intensity Binary Discrete Discrete Discrete
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Ug1 � yz R11 − C11 − V21 − W31(  + y(1 − z) R11 − C11 − V21( 

+ (1 − y)z R11 − C11 − W31 + F21(  +(1 − y)(1 − z) R11 − C11 + F21( 

� − yV21 − zW31 + R11 − C11 − yF21 + F21.

(1)

+e expected benefits of the government adopting
the low-intensity strategy:

Ug2 � yz R12 − C12(  + y(1 − z) R12 − C12( 

+ (1 − y)z R12 − C12(  +(1 − y)(1 − z) R12 − C12( 

� R12 − C12.

(2)

+e average expected benefits of the government:
Ug � xUg1 + (1 − x)Ug2.
According to the Malthusian model, the evolu-
tionary game replicated dynamics equation of the
government is as follows:

F(x) �
dx

dt

� x Ug1 − Ug 

� x(1 − x) − y F21 + V21(  − zW31 + R11 − C11 − R12 + C12 + F21 .

(3)

(2) +e expected benefits of social organizations
adopting the positive response strategy:

US1 � xz R21 − C21 + V21(  + x(1 − z) R21 − C21 + V21( 

+ (1 − x)z R21 − C21(  +(1 − x)(1 − z) R21 − C21( 

� xV21 + R21 − C21.

(4)

+e expected benefits of social organizations
adopting the negative response strategy

:
US2 � xz R22 − C22 − F21(  + x(1 − z) R22 − C22 − F21( 

+ (1 − x)z R22 − C22(  +(1 − x)(1 − z) R22 − C22( 

� − xF21 + R22 − C22.

(5)

+e average expected benefits of social organizations:

Us � yUs1 +(1 − y)Us2. (6)

According to the Malthusian model, the evolu-
tionary game replicated dynamics equation of social
organizations is as follows:

Table 2: Game benefits matrix of the government, social organizations, and the public.

Public

Social organizations
Respond positively (y) Respond negatively (1 − y)

Participate positively
(z)

Participate negatively
(1 − z)

Participate positively
(z)

Participate negatively
(1 − z)

Government

High-intensity (x)
R11 − C11 − V21 − W31 R11 − C11 − V21 R11 − C11 − W31 + F21 R11 − C11 + F21

R21 − C21 +V21 R21 − C21 +V21 R22 − C22 − F21 R22 − C22 − F21
R31 − C31 +W31 R32 − C32 R31 − C31 +W31 R32 − C32

Low-intensity
(1 − x)

R12 − C12 R12 − C12 R12 − C12 R12 − C12
R21 − C21 R21 − C21 R22 − C22 R22 − C22
R31 − C31 R32 − C32 R31 − C31 R32 − C32
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F(y) �
dy

dt

� y Us1 − Us( 

� y(1 − y) x V21 + F21(  + R21 − C21 − R22 + C22  .

(7)

(3) +e expected benefits of the public adopting the
positive participation strategy:

Up1 � xy R31 − C31 + W31(  + x(1 − y) R31 − C31 + W31( 

+ (1 − x)y R31 − C31(  +(1 − x)(1 − y) R31 − C31( 

� xW31 + R31 − C31.

(8)

+e expected benefits of the public adopting the negative
participation strategy:

Up2 � xy R32 − C32(  + x(1 − y) R32 − C32( 

+(1 − x)y R32 − C32(  +(1 − x)(1 − y) R32 − C32( 

� R32 − C32.

(9)

+e average expected benefits of the public:

Up � zUp1 +(1 − z)Up2. (10)

According to the Malthusian model, the evolutionary
game replicated dynamics equation of the public is as
follows:

F(z) �
dz

dt

� z Up1 − Up  � z(1 − z) Up1 − Up2 

� z(1 − z) xW31 + R31 − C31 − R32 + C32( .

(11)

4.2.2. Evolution Stability Analysis of Game Subject Strategy.
According to equations (1)–(11), the power system of the
subject consisting of the government, social organizations,
and the public is as follows:

dx

dt

� x Ug1 − Ug  � x(1 − x) − y F21 + V21(  − zW31 + R11 − C11 − R12 + C12 + F21,

dy

dt

� y Us1 − Us(  � y(1 − y) x V21 + F21(  + R21 − C21 − R22 + C22  ,

dz

dt

� z Up1 − Up  � z(1 − z) xW31 + R31 − C31 − R32 + C32( .

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

(12)

As shown in equation (12), the equilibrium point of the
system is obtained and set as follows: dx/dt � 0,
dy/dt � 0, dz/dt � 0. After solving, eight special equilibrium
points can be obtained: (0, 0, 0), (0, 0, 1), (0, 1, 0), (0, 1, 1), (1,
0, 0), (1, 0, 1), (1, 1, 0), (1, 1, 1).

+e equilibrium point obtained by the replicated dy-
namics equation is not necessarily the stable strategy of
system evolution.+e stability of the equilibrium point must
be analyzed by Lyapunov’s stability theory, that is, judged by
the eigenvalue of Jacobian matrix.

+e derivation of x, y and z is for dx/dt, dy/dt and dz/dt ,
respectively, and the Jacobian matrices are as follows, to
obtain the system equilibrium points and eigenvalues
(Table 3).

According to the nature of evolutionarily stability
strategy (ESS), the necessary condition for government to reach
the evolutionary stability is dF(x)/dx< 0. According to the
replicated dynamic equation (1), when z � − (F21 + V21)

y + R11 − R12 + C12 + F21 − C11}/W31, then F(x) � 0, so it is
stable for all x; when z> − (F21 + V21)y + R11 − R12+

C12 + F21 − C11}/W31, then dF(x)/dx|x � 0< 0, dF(x)/dx

|x � 1> 0, so x� 0 satisfies the necessary conditions and is the
evolutionary stable point; when z< − (F21 + V21)y + R11

− R12 + C12 + F21 − C11}/W31, then dF(x)/dx|x � 0> 0,
dF(x)/dx|x � 1< 0, sox � 1 satisfies the necessary conditions
and is the evolutionary stable point. According to these three
cases, Figure 5(a) can be drawn briefly.+e point in the plane is
stable in the x-axis direction, the point above the plane will tend
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to x � 0, and the point under the plane will tend to x � 1.
Similarly, for the social organizations, in plane V, that is,
the point in x � C21 + R22 − C22 − R21/V21 + F21 is stable in
the y-axis direction, the point on the left side of plane V

will tend to y � 0, and the point on the right side of plane
V will tend to y � 1, as shown in Figure 5(b). For the
public, in plane W, that is, the point in x � C31 − C32 −

R31 + R32/W31 is stable in the z-axis direction, the point
on the left side of plane W will evolve towards z � 0, and
the point on the right side of plane W will evolve towards
z � 1, as shown in Figure 5(c).

4.3. Analysis on the Behavior Strategy of the Tripartite Game.
E 1: (0, 0, 0) when λ1 � R11 − C11 − R12 + C12 + F21 < 0, λ2 �

R21 − C21 − R22 + C22 < 0 and λ3 � R31 − C31 − R32 + C32 < 0,
so (0, 0, 0) is balanced and stable. At this time, the gov-
ernment, social organizations, and the public adopt the low
intensity, negative response, and low intensity partici-
pation strategy, respectively, which is the most unsatis-
factory behavior strategy, corresponding to the discrete
SNEM (Figure 4(c)). In the game process, the government
fails to adopt the effective social mobilization due to
various scruples or limited energy in dealing with mag-
nitude emergencies and could not effectively mobilize
other subjects. +is will directly lead to the termination of
negotiation and maintain the status quo and then lead to
the effect of social mobilization being not obvious. +us,
the government needs to reformulate the rules of the game
and play again to prompt other subjects to change their
strategies. If magnitude emergencies worsen, social or-
ganizations and the public may also switch strategies to
form the bottom-up type social mobilization, which is
different from the type of government-led mobilization,
that is, strategies E2, E3 andE4. However, due to the low
intensity strategy adopted by the government at this time,
under the constraints of economic rationality, the gov-
ernment will also choose not to mobilize positively or
even resist. +is type of strategy transformation is the
most difficult and depends on a series of institutional
conditions.

E2 (0, 0, 1): when λ1 � − W31 + R11 − C11 − R12 + C12 +

F21 < 0, λ2 � R21 − C21 − R22 + C22 < 0 and λ3 � − (R31 − C31
− R32 + C32)< 0, so (0, 0, 1) is balanced and stable. At this
time, the public, social organizations, and the government
adopt the positive participation, negative response, and

low-intensity strategy, respectively, which correspond to the
discrete SNEM (Figure 4(b)). +is type of social network
corresponds to the subject strategy, and the public is in a
relatively passive position; they cannot obtain the govern-
ment support nor the favor of social organizations. If ef-
fective measures are implemented in time, the public will
quickly turn to strategy E1, that is, the worst state. If the
community where the public is located or the private group
formed can select opinion leaders to participate in lobbying
based on full consideration of public opinions, the public
may also turn to strategy E4, but turning to strategies E8 or
E6 is more difficult.

E3: (0, 1, 0): when λ1 � R11 − V21 − C11 − R12 + C12 < 0,
λ2 � − (R21 − C21 − R22 + C22)< 0 and λ3 � R31 − C31 − R32
+ C32 < 0, so (0, 1, 0) is balanced and stable. At this time,
social organizations, the public, and the government adopt
the positive response, negative participation, and low-in-
tensity strategy, respectively, which corresponds to the
discrete SNEM (Figure 4(a)). +is type of social network
corresponds to the subject strategy, where social organiza-
tions are in a relatively passive position; that is, they cannot
obtain the support by the government nor can they gain
public trust. If effective measures are implemented in time,
they will quickly turn to strategy E1, which is the worst state.
However, if social organizations use their professional ad-
vantages to lobby through efforts such as propaganda and
display to obtain support from the government, they will
turn to themore favorable strategy E7. If social organizations
can continue to persuade the public with the government
through practices such as preaching and persuasion,
warning them about the importance and necessity of par-
ticipating in magnitude emergencies, and mobilize them to
switch strategy and participate positively, they will turn to
the most ideal strategy E8 to maximize the benefits of
cooperation.

E4: (0, 1, 1)：when λ1 � − V21 − W31 + R11 − C11 − R12
+ C12 < 0, λ2 � − (R21 − C21 − R22 + C22）< 0 and λ3 � −

(R31 − C31 − R32 + C32)< 0, so (0, 1, 1) is balanced and
stable. At this time, social organizations, the public, and the
government adopt the positive response, positive partici-
pation, and low-intensity strategy, respectively, which cor-
respond to the dual-type SNEM (Figure 3). +is type of
social network corresponds to the subject strategy, where
social organizations and the public reach a consensus and
adopt a positive attitude to participate in social mobilization.
+is mobilization can often achieve remarkable success in

Table 3: System equilibrium points and eigenvalues.

Equilibrium points
Eigenvalues

λ1 λ2 λ3
E1: (0, 0, 0) R11 − C11 − R12 + C12 + F21 R21 − C21 − R22 + C22 R31 − C31 − R32 + C32
E2: (0, 0, 1) − W31 + R11 − C11 − R12 + C12 + F21 R21 − C21 − R22 + C22 − (R31 − C31 − R32 + C32)

E3: (0, 1, 0) R11 − V21 − C11 − R12 + C12 − (R21 − C21 − R22 + C22) R31 − C31 − R32 + C32
E4: (0, 1, 1) − V21 − W31 + R11 − C11 − R12 + C12 − (R21 − C21 − R22 + C22) − (R31 − C31 − R32 + C32)

E5: (1, 0, 0) − (R11 − C11 − R12 + C12 + F21) V21 + R21 − C21 − R22 + C22 + F21 W31 + R31 − C31 − R32 + C32
E6: (1, 0, 1) W31 − R11 + C11 + R12 − C12 − F21 V21 + R21 − C21 − R22 + C22 + F21 − (W31 + R31 − C31 − R32 + C32)

E7: (1, 1, 0) V21 − R11 + C11 + R12 − C12 − (V21 + R21 − C21 − R22 + C22 + F21) W31 + R31 − C31 − R32 + C32
E8: (1, 1, 1) V21 + W31 − R11 + C11 + R12 − C12 − (V21 + R21 − C21 − R22 + C22 + F21) − (W31 + R31 − C31 − R32 + C32)
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communities with a high degree of autonomy. If the gov-
ernment adopts the low-intensity strategy, the emergency
social mobilization is often interrupted or stopped due to the
lack of government support and promotion, which is gen-
erally difficult to continue. However, social organizations
and the public will also negotiate with the government,
aiming to persuade the government through various means
to achieve the transition to the most ideal strategy E8.

E5: (1, 0, 0): when λ1 � − (R11 − C11 − R12 + C12 + F21)

< 0, λ2 � V21 + R21 − C21 − R22 + C22 + F21 < 0 and
λ3 � W31 + R31 − C31 − R32 + C32 < 0, so (1, 0, 0) is balanced
and stable. At this time, the government, social organiza-
tions, and the public adopt the high-intensity, negative
response, and negative participation strategy, respectively,
which correspond to the conflict SNEM (Figure 2(c)). At this
time, the government promotes positively, but the attitude of
social organizations and the public is extremely negative and
may result in their nonparticipation. +e possible reasons
are as follows: on the one hand, the government does not
publicize the importance and necessity of emergency social
mobilization, participation in the mobilization requires
considerable public energy, and the public assumes a neg-
ative attitude; on the other hand, social organizations per-
ceive the noncooperation of the public or their negative
attitudes and may have trouble in participating in social
mobilization continually. +us, they may also decide not to
participate in the strategy. In this game process, given that
both parties adopt a negative attitude of participation, this
type of cooperation is often difficult to achieve without the
help of administrative authority.

E6: (1, 0, 1): when λ1 � W31 − R11 + C11 +R12 − C12 − F21
< 0, λ2 � V21 + R21 − C21 − R22 + C22 + F21 < 0 and
λ3 � − (W31 + R31 − C31 − R32 + C32)< 0, so (1, 0, 1) is bal-
anced and stable. At this time, the government, the public,
and social organizations adopt the high-intensity, positive
participation, and negative response strategy, respectively,
which correspond to the conflict SNEM (Figure 2(b)). +is
type of social network corresponds to the subject strategy,

where the government and the public reach a consensus on
emergency social mobilization, which is generally man-
ifested as movement mobilization. However, at this point,
social organizations have low enthusiasm for participation;
they even refuse to participate. Organizational participation
costs are extremely high, no other capital injection is
available, economic pressure is high, or certain behaviors are
inconsistent with the organizations’ tasks and missions, and
they cannot be recognized by members of social
organizations.

E7: (1, 1, 0): when λ1 � V21 − R11 + C11 + R12 − C12 < 0,
λ2 � − (V21 + R21 − C21 − R22 + C22 + F21)< 0 and λ3 � W31
+ R31 − C31 − R32 + C32 < 0, so (1, 1, 0) is balanced and
stable. At this time, the government, social organizations,
and the public adopt the high-intensity, positive response,
and negative participation strategy, respectively, which
correspond to the conflict SNEM (Figure 2(a)). +is type of
social network corresponds to the subject game strategy,
where the government and social organizations reach a
consensus to adopt a wide range of mobilization in re-
sponse to magnitude emergencies, and the public’s negative
participation strategy may affect the mobilization effect to a
certain extent. However, given the authority and organi-
zational advantages of the government and social orga-
nizations, some community members could be potentially
mobilized to engage in public participation in a relatively
short period, prompting them to shift quickly and turn to
the most ideal strategy E8.

E8: (1, 1, 1): when λ1 � V21 + W31 − R11 +C11 + R12 −

C12 < 0, λ2 � − (V21 + R21 − C21 − R22 + C22 + F21)< 0 and
λ3 � − (W31 + R31 − C31 − R32 + C32)< 0, so (1, 1, 1) is bal-
anced and stable. At this time, the government, social or-
ganizations, and the public adopt the high-intensity, positive
response, and positive participation strategy, respectively,
which correspond to the symbiotic SNEM (Figure 1). +is
type of social network corresponds to the subject strategy,
where the three subjects reach a consensus. In response to
magnitude emergencies, all subjects are mobilized positively,
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Figure 5: Evolutionary process of government, social organizations, and the public. (a) Evolution process of government strategy.
(b) Evolution process of social organizations strategy. (c) Evolution process of the public strategy.
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forming a situation of widespread mobilization of the entire
society. Generally, it can quickly release the positive effect of
emergency social mobilization in a short time. With the
COVID-19 epidemic as an example, China has contributed
Chinese experience and solutions to the world. +e im-
portant aspects of such contributions are adopting a wide
range of emergency social mobilization, selecting strategy
E8, and achieving an ideal state.

5. Conclusion

Taking China as a sample, this paper analyzed the evo-
lutionary game of the SNEM and explored the internal
generation mechanism, subject game, and their strategy
selections. In recent years, the outbreak of magnitude
emergencies, such as the COVID-19, Ebola epidemic, and
Zika virus, has caused severe damage to countries
worldwide. In the face of frequent magnitude emergencies
in the context of a risky society, countries all over the
world are actively exploring new programs for efficient
and timely emergency management. In this context,
combined with Chinese practice, this paper analyzed the
SNEM and its game and drew the following conclusion:
(1) the SNEM, where the government, social organiza-
tions, and the public adopt the high-intensity, positive
response, and positive participation strategy, respectively,
is the most ideal network; (2) the SNEM, where the
government, social organizations, and the public adopt
the low intensity, negative response, and negative par-
ticipation strategy, respectively, is the worst network; (3)
however, different types of the SNEM are not fixed, and
dynamic transformation can be realized by guiding the
subject behavior strategy. +rough the empirical analysis
of the types, generation mechanism, subject behavior, and
strategy selection of the SNEM in China, this paper seeks
the optimal strategy of social mobilization matching the
emergency scenarios based on utility maximization, in
order to provide useful reference for emergency social
mobilization in magnitude emergencies all over the world
and contribute Chinese wisdom and China’s plans to the
world.
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