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Abstract: In recent years, the governance strategies of Internet platforms proposed by the academic
community have given more consideration to the responsibilities of social subjects. Since the subjects
come from different social strata, the study on the interaction mechanism between the subjects
has become an important topic to ensure the effective play of the multi-agent governance model.
This paper makes comprehensive use of evolutionary game and principal-agent theory to build
an interactive relationship model between government, platform, and public, gradually discusses
measures to improve the effect of government regulation, multi-agent governance, and the level
of responsibility of subjects, and then puts forward suggestions to achieve collaboration among all
subjects. The results show that the level of market information obtained by the government and the
probability of merchants being investigated are the key factors affecting the effect of government
regulation, and the former is better than the latter. Improving the effort level of the platform is
the core issue to achieve the effect of multi-agent governance, and public participation, technology
promotion and system improvement are measures to motivate the platform’s responsibility. Giving
full play to the advantages of the subjects and coordinating the relationship between the subjects are
the key tasks to achieve the multi-agent governance effect of the Internet.

Keywords: Internet platform; multi-agent governance; interactive mechanism; evolutionary game;
principal-agent theory

1. Introduction

With the remarkable progress of emerging information technologies such as big data,
the Internet of Things, and cloud computing [1], the platform development trend of the In-
ternet industry has become prominent. The platform organization form has been embedded
in a large number of Internet products and market operations such as social networking,
finance, transportation, and shopping. Connecting merchants and users has increasingly
become the key point and occupies a central position in modern economic life [2]. For exam-
ple, social media platforms such as Facebook and Twitter have developed into important
channels for people to produce, disseminate, and consume news and information [3]. Video
sharing platforms such as YouTube and TikTok are playing an increasingly important role
in users’ lives in modern society. E-commerce platforms such as Alibaba and Amazon con-
tinue to ignite global capital markets with their user traffic and market valuations [4]. While
Internet platforms bring a lot of convenience to society, a series of disturbances that seri-
ously affect the interests of consumers and the healthy development of the industry, such
as counterfeit goods, false information, piracy, and infringement, occur frequently, causing
adverse effects on the healthy development of the Internet platform market. Therefore, the
governance of Internet platforms has become the focus of social attention [5].

As the two fastest developing countries in the Internet industry, the Internet gover-
nance strategies of China and the United States have attracted extensive attention from the
international community. Among them, the Internet platform governance in the United
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States is mostly centered on platform companies. Platform self-discipline is an important
form of platform governance, while the supervision of the state and the public plays a
supervisory role [6]. China’s governance philosophy on platforms is more from a macro
perspective. Considering the important role that Internet platforms play in economic
development, China attaches more importance to the macro-regulation role of the gov-
ernment in platform governance [7]. However, with the prosperity and development of
Internet platforms, both China and the United States are faced with problems such as
content management, data flow, and platform monopoly. Moreover, since the development
of Internet platforms involves many fields such as politics, economy, and society, it is
difficult for both China’s “top-down” and America’s “bottom-up” governance concepts to
apply to the actual development of Internet platforms. How to conduct Internet platform
governance more effectively has become a common problem for both countries. After
years of practice and exploration, the current Internet platform governance strategies of
China and the United States are becoming more pragmatic and taking into account the
interests and responsibilities of every participant in society. The governance strategies
are moving closer to the “middle ground” and gradually moving towards the road of
multi-party co-governance. Take China’s microblog governance strategy as an example,
analyzing the practical way of applying the multi-party co-governance model to Internet
platform governance in China. Weibo is one of the largest social media platforms in China,
with more than 573 million monthly active users. Due to the growing scale and power,
the Chinese government is increasingly aware of the inadequacy of a single government
supervision approach in governance, and increasingly pays attention to sharing governance
power with the platform. The multi-party governance model adopted by China on Weibo
mainly includes three aspects: the external supervision of the government, the internal
self-discipline of the platform, and the internal and external dialogue mechanism, which
aims to achieve the balance of power between the public and private sectors [8]. The govern-
ment’s external supervision mainly refers to that the national Cyberspace Administration
of China is responsible for the supervision, management, and law enforcement of Weibo
nationwide, while the local cyberspace administration offices exercise their own regulatory
responsibilities in their respective administrative regions. The national and local regulatory
departments shall, in accordance with the Civil Law, criminal law, and administrative law
of the People’s Republic of China, control the false and untrue information received and
sent through Weibo. Platform self-discipline relies more on the regulations proposed by
national regulatory bodies to establish and improve Weibo self-regulation, so as to realize
the self-monitoring of user activities, punishment of illegal behaviors, establishment of
false information refutation mechanism, establishment of platform service rules, acceptance
of social supervision, and other behaviors. In 2021, Weibo updated the Weibo Community
Convention, stressing that it has assumed the platform’s responsibilities in accordance with
the laws and administrative regulations of relevant departments. In addition, Weibo has
organized a “Weibo user self-regulation community”, consisting of a “Weibo community
committee” and a “Weibo supervisor”. In 2020, a total of 3172 microblogs were released
on Weibo, with 711 million page views; 76,107 pieces of false information were processed,
782 cases of false information were added to the database, and 3.599 million interactions
were made. The cooperation between the government and the platform is mainly achieved
through a dialogue mechanism, which refers to a regulatory system that brings together
the public sector and the private sector as stakeholders. In the case of Weibo, it involves co-
operation between the state and enterprises in online governance. When serious violations
of laws and regulations occur on an Internet platform, the national and local CAC will
meet with Internet company executives, hold talks and order rectification. The mechanism
was adopted and further institutionalized in 2015 to improve Internet platform governance
capabilities amid the complexity and unpredictability of digital transformation. To sum up,
Internet platform governance involves a complex body composition, a process of collision
and integration of state power and technological capital. Therefore, it is necessary to
innovate the governance model, build a new governance pattern of Internet platform in
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which the state, market, and civil society participate together, and clarify which subjects
can govern Internet platforms and what governance rights they have respectively [9].

2. Literature Review

For the Internet platform governance issues, the academic community has been widely
discussed. Early scholars mostly emphasized the importance of government regulation. For
example, Grewal explored how the government exercised regulatory functions on platform
enterprises under the framework of regulation theory [10]. However, in the face of massive
data information and complex market trading links in the Internet platform market, the
government is faced with problems such as tight financial budget and insufficient technical
ability. It will be difficult to define and implement the behaviors of market players if the
original regulatory model is adopted to regulate the Internet platform. At the same time, tra-
ditional policies and measures often lack clear applicability and relevance in the regulation
process of Internet platforms, so it is necessary to constantly explore governance methods
that can effectively reduce costs and stimulate innovation [11]. Therefore, scholars have
carried out innovative research on the theory and practice of Internet platform governance
in order to better formulate governance strategies to promote the standardized and healthy
development of Internet platforms [12]. During this period, the government guided the
intermediary platform connecting the two sides of the market transaction and the users
with the widest social sources to participate in the governance process to form a multi-party
co-governance model. Through the complementarity of various groups in knowledge,
technology, function, and power, governance forces were formed, and the idea of promot-
ing the standardized and healthy development of Internet platform became the academic
consensus. Among them, Western scholars represented by Farrell and Katz pointed out
as early as the early 21st century that platform enterprises should play a role in market
activities as a regulator to safeguard the “public interest” [13]. Subsequently, Spulber,
Jeffrey et al. also discussed the regulatory role that platform enterprises should play from
the perspective of coordinating participants’ behaviors. Similarly, Fenwick et al., Leoni,
and Parker pointed out that platforms have flexible management constraints on merchants
and can act as “managers” in marketing activities [14,15]. As for the importance of public
participation in the governance process, scholars point out that although the governance
network is still dominated by the government, the public, as the component with the largest
number and most extensive sources in the multi-party co-governance model, plays a key
role in optimizing the governance effect [16]. In the process of participating in governance,
the public contributes resources such as time, expertise, and their own efforts in exchange
for influence on governance decisions. Due to the limitation of time and professional knowl-
edge, the participation of the public needs the organic cooperation of other subjects [17].
For example, tools such as social networks and new media platforms constitute the key
infrastructure for citizen participation in governance. At the same time, the process of
public participation in governance can not only deepen and enrich the relationship network
among participants, break through the original hierarchical boundary between the public
and the government, and change from the role of mere passive consumption of public
services to the role of jointly solving social problems [18], but also play a supervisory role
in the governance capacity of the government and the platform, and examine the waste
of public resources by the government [19]. It can be seen that the participants of Internet
platform governance include government departments, Internet platforms, users, other
stakeholders and civil society groups, etc. Since the participants, such as the government,
Internet platforms, and the public [5], come from all social strata, their main interests and
functions are not the same. How to achieve the organic unity of all parties’ participation
objectives is an important challenge for Internet platform governance [20]. Bodin and
Crona pointed out that the effectiveness of the multi-party co-governance model largely
depends on the relationship coordination of various subjects [21]; Bunge believes that it is
the key to improve the effectiveness of governance to make clear the participation methods
applicable to each subject in the governance structure and the interrelationship among the
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subjects [22]. At the UN Secretary-General’s 2020 Conference, the Internet Governance
Forum (IGF) discussed the specific roles and responsibilities of each participant in the
governance process and pointed out that coordination and cooperation are in line with the
common interests of all participants [23]. It can be seen that the multi-party governance of
the Internet platform has been widely applied in many aspects, but it needs to focus on
the interaction between various subjects to achieve the balance of functions and powers of
different stakeholders.

To sum up, the academic community has carried out extensive studies on issues
such as product price structure and bad network information governance in Internet
platform governance [24]. However, most scholars focus on the interaction between the
government and the platform at the macro governance level, without discussing the
relationship between the platform and users, and there are even fewer studies on the
interaction between the government, platform and users. Due to the role and power of the
platform in the process of information transmission, the government should regulate the
platform, including the authority and boundary of platform self-regulation, the market
regulation of anti-monopoly and anti-unfair competition, the right protection of data
privacy, the social norms of algorithm ethics, etc. At the same time, the production and
consumption of user content occur on the platform, and the platform should be responsible
for the content produced by users, thus forming a responsibility relationship between the
platform and users, and this also provides a basis for the government to assign part of
the governance responsibilities to the platform [20]. It can be seen that there are complex
internal links between various subjects in the governance process of Internet platforms
in terms of role playing and role playing. Only by coordinating the role positioning of
various subjects in the governance process and the interaction between the subjects, and
exploring the interaction mechanism of the subjects, can we effectively avoid the waste
of social governance resources, so as to improve the governance effect of the multi-party
co-governance model of Internet platforms.

Different from existing studies, this paper focuses more research attention on the
mutual influence of all (or relatively more comprehensive) participants in the governance
process. Current scholars pay more attention to the regulatory role of the government in the
governance process, or the self-regulatory role of the platform in the governance process,
or the regulatory role of the public in the governance process. In this study, the relationship
between the above subjects is organically connected, which makes the research conclusions
more comprehensive, systematic, and dynamic, so as to effectively avoid the awkward
situation that the measures taken by policy makers are effective in part but ineffective in the
whole. The innovation and contribution of this paper is mainly reflected in that it abandons
the traditional “point” or “line” research idea of scholars and carries out “surface” research
from a more systematic level. In the process of governance, each subject does not exist
in isolation, but influences each other. At the same time, the role of each subject is also
cross-cutting. A comprehensive and overall consideration of the subject relationship, on the
one hand, can help future scholars to enter into the study of Internet platform governance
issues from a more systematic perspective; on the other hand, it can help the government
to formulate targeted measures, form a joint force of Internet platform governance, and
maintain the healthy development of Internet platform market. Next, the second part of the
paper will focus on the government’s regulatory model for platform merchants and explore
the key direction to improve the regulatory effect. On this basis, the third part will introduce
the Internet platform and users into the governance process, and analyze the advantages
of the multi-party co-governance mode to the Internet platform governance. The fourth
part is to make full use of the role of the public in the process of multi-party co-governance,
with the help of public participation to achieve the optimal incentive contract design of the
level of government’s due effort to the platform; Finally, according to the analysis results
of the paper model, the interactive relationship between the government, the platform,
and the public in the governance process is explored, so as to better formulate governance
strategies to achieve the standardized and healthy development of Internet platforms.
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3. Government Regulatory Model

The Internet is the mapping of the real physical world on the virtual cyberspace. As a
typical representative of social public power, the government must be the key subject in the
governance process of the Internet platform. With the continuous update and development
of Internet application and technology, the government attaches more and more importance
to the supervision of the Internet. Although the governance emphasizes the importance of
multi-subject participation, the importance of the government in it has not diminished. For
the governance of the Internet, governments of various countries have successively issued
normative legal documents, such as the “Internet Law Enforcement Act” promulgated by
Germany in January 2018, whose core is to clarify the obligation of Internet companies to
delete “obviously illegal” content that violates the provisions of the German Criminal Code
within 24 h after receiving the notice. The UK published the Online Harm White Paper
in April 2019 and the government response in December 2020, proposing a regulatory
framework for the UK’s independent telecoms regulator to tackle “illegal and unacceptable
content and activity” online. It can be seen that the government is still the key subject of
Internet platform governance [25].

Since the strategy selection of participants in the governance process is influenced
by many aspects of the market environment, the interaction between the participants is a
dynamic changing process, and the governance policies may not be able to continuously
change according to the state of the system. Therefore, a challenge faced by the multi-
party governance model of Internet platforms is that it is difficult for public policy makers
to achieve continuous, precise, and systematic formulation of governance policies. As
a theoretical method concerned with the inter-agent strategic interaction, evolutionary
game model is widely used to study the interdependence among participants. Cai G and
Kock N studied player action prediction in electronic cooperation from the perspective of
game theory [26]. Du J et al. proposed the game theory framework of community struc-
ture evolution to analyze the dynamic changes of user privacy protection strategies [27].
Johari M et al. analyzed the pricing strategy and long-term behavior choice of manufactur-
ers by using the group evolutionary game method [28]. It can be seen that the introduction
of evolutionary game theory into the study of multi-party co-governance model of Internet
platform can better construct the mathematical model between participants, simulate and
verify the analysis results through rich empirical data, and further deepen the adaptability
adjustment of governance policies.

This section considers a regulatory system consisting of government and merchants
as shown in Figure 1. In this system, the government, in order to maintain its credibility,
will take appropriate measures to check the behavior of merchants based on the market
information it has. Merchants may act in a way that is detrimental to the overall develop-
ment of the industry in order to gain additional financial benefits. The government will
reward merchants for compliance and penalize them for violation. The behavioral strategy
choices of the government and merchants affect each other, so the process is an evolutionary
game process.
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In order to construct an evolutionary game model between the government and the
platform merchants to explore the key factors influencing their strategic choices, abstract
assumptions are made on the framework relationship in Figure 1, and the specific assump-
tions are shown below.

Hypothesis 1. The strategy spaces for the government and the merchant are S1 = {Regulation,
Deregulation}, S2 = {Compliance, Violation}. At the beginning of the game, the proportion of
regulation is α(0 < α < 1), then the proportion of deregulation is 1 − α; the proportion of platform
merchants adopting compliance behavior is β (0 < β < 1), then the proportion of violations is 1 − β.

Hypothesis 2. When the government regulates the platform merchants, it gains benefits s, in-
cluding the improvement of government credibility from inspection actions, etc. and it needs pay
regulatory costs c, which are composed of fixed costs c0 and marginal costs (1 − i)/k, where k
(0 < k < 1) is the government’s own regulatory capacity and i (0 < i < 1) is the level of market
information the government has. When the government deregulates, the benefits and costs are
both zero.

Hypothesis 3. Platform merchants gain benefits d when they act in compliance, which increases
social welfare m; platform merchants will gain additional benefits ∆d when they act in violation, but
will reduce social welfare v.

Hypothesis 4. The government will monitor the behavior of platform merchants, and the probability
of platform merchants’ violations being detected by the government is µ (0 < µ < 1). At this time,
platform merchants are punished z by the government; and the government will give rewards l,
including tax refunds and subsidies, to platform merchants to encourage them to adopt compliant
behaviors. It is worth mentioning that the platform merchant will also be rewarded when the
violation is not detected by the government.

Based on the above assumptions, the revenue matrix between the government and the
platform merchant can be derived as shown in Table 1.

Table 1. Revenue matrix for government and platform merchants.

Government, Merchant Compliance Violation

Regulation s − c + m
d + l

s − c − v
d + ∆d + (1 − µ)l − µz

Deregulation m
d

−v
d + ∆d

Let the benefits of the government and the platform merchants in this game process
be E(α), E(β), then according to the benefit relationship in Table 1, the replication dynamic
equation between the government and the platform merchant is:

E(α) = α(1 − α)[s − c0 − (1 − i)/k] (1)

E(β) = β(1 − β)[αµ(l + z) − ∆d] (2)

Since the asymptotically stable solution of the replication dynamic equation is a strict
Nash equilibrium solution, the asymptotic stability of the equilibrium points E1(0,0), E2(0,1),
E3(1,0), E4(1,1) needs to be analyzed.

According to the stability theory of differential equations and the criterion for judging
the stability of the equilibrium point, the ratio of strategy choices α, β needs to satisfy
the following conditions E(α) = 0, ∂E(α)/∂α < 0; E(β) = 0, ∂E(β)/∂β < 0, and the stability
of the equilibrium point of the game system can be judged by the local stability of the
Jacobi matrix.
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The eigenvalues of the government and platform merchants at different equilibrium
points are obtained by solving, as shown in Table 2.

Table 2. Eigenvalue of the equilibrium point.

Equilibrium Point Eigenvalue

(0,0) s − c0 − (1 − i)/k, −∆d
(0,1) s − c0 − (1 − i)/k, ∆d
(1,0) −[s − c0 − (1 − i)/k], µ(l + z) − ∆d
(1,1) −[s − c0 − (1 − i)/k], −[µ(l + z) − ∆d]

According to the actual definition of the parameters, it is clear that ∆d > 0 holds
constantly, so (0,1) is not a stable evolution point in any case. It shows that the platform
merchants will choose to adopt the compliance behavior only under the government’s
regulation, highlighting the importance of government regulation. Meanwhile, judging
from the Jacobi matrix, the parameter conditions required to be satisfied by the remaining
stable points are shown in Table 3.

Table 3. System stability evolution point and parameter conditions.

Stability Evolution Point Parameter Condition

(0,0) i < 1 − k(s − c0), 0 < µ < 1
(1,0) i > 1 − k(s − c0), µ < ∆d/(z + l)
(1,1) i > 1 − k(s − c0), µ > ∆d/(z + l)

Using MATLAB for simulation analysis of the game system between the government
and the platform merchants. Let s = 1, c0 = 0.5, k = 0.5, l = 0.2, ∆d = 0.3, z = 0.5, and get the
evolutionary trend of government-platform merchant strategy selection for i and µ under
different ranges of values, as shown in Figure 2.
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Through the analysis of the simulation images in Figure 2, we can see that the game
system gradually evolves from point (0,0) to point (1,1) with the increase of parameters i
and µ, which shows that they have an obvious positive effect on the positive evolution of
the game system. It also clarifies the research direction of the Internet platform governance
problem, i.e., how to improve the level of market information held by the government and
the probability that platform merchants are investigated and punished for violations in the
governance process.

In order to visualize the correspondence between the parameter values and the stable
evolution points of the system, the correspondence is placed in the coordinate system, as
shown in Figure 3.
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By analyzing Figure 3, we can conclude that the level of market information obtained
by the government and the probability of detection and punishment of platform merchants’
violations are the key factors affecting the choice of strategies when formulating Internet
platform governance policies. Meanwhile, the importance of improving the level of market
information obtained by the government is higher than that of improving the probability
of detecting and dealing with violations by platform merchants, which provides a direction
for the focus of the construction of the multiparty governance model.

4. The Game Model between the Government–Internet Platform–Platform Merchants
in the Multi-Agent Governance

In the face of massive data information and complex market transactions in the Internet
platform market, the government is faced with problems such as tight financial budget
and insufficient technical capacity, and needs to constantly explore governance methods
that can effectively reduce costs and stimulate innovation [11]. In this process, with the
help of convenience provided by social media, mobile connection, and ICT technology, the
governance model of organic collaboration between the government and social subjects
such as public organizations, enterprises, and citizens has become the consensus of the
international community. For example, in the long-term market practice, Chinese policy
makers have gradually designed a set of governance paradigm featuring multi-center,
participatory and collaborative features. The rapid rise of China’s e-commerce market has
verified the effectiveness of this governance model, providing valuable experience for the
international community to effectively regulate Internet platforms [29]. The multi-party
governance model of Internet platforms involves the joint participation of multiple subjects
such as the government, platforms, and the public. Clarifying the participation methods
applicable to each subject in the governance structure as well as the mutual relationship
among the subjects is the key to improving the governance effect [22]. Haggart B et al.
believes that from the theoretical viewpoint of Internet platform economics and ecosystem
approach, not all participants have a clear connection relationship [9]. Therefore, the
question of who has the legitimate right to govern and what kind of right has gradually
attracted extensive attention from scholars. For example, Zajko M studied the roles and
responsibilities of various actors in the governance process [30]; Shackelford S J et al.
discussed the connection of various stakeholders in the governance process; Stier S et al.
used social network analysis to analyze and discuss the role of social media and government
in network governance [31]. At the same time, evolutionary game theory has been widely
used in Internet platform governance issues. For example, Lei et al. used evolutionary
game theory to build a tripartite evolutionary game model of ride-hailing platform, drivers
and passengers, and analyzed the behavioral choice and evolutionary stability strategy of
the game players, so as to explore the regulation strategy of ride-hailing market [32].
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This section considers a governance system consisting of government–Internet
platform–public–platform merchant as shown in Figure 4. As an intermediary of market
transactions, the Internet platform has stronger technical expertise, and the government can
obtain more market information by introducing the Internet platform into the governance
process; at the same time, the public, as the direct audience of the behavior of platform
merchants, has stronger sensitivity to the violations they take, and the government can
investigate more illegal platform merchants by introducing the public into the governance
process. Since the role of the Internet platform is better than that of the public in gover-
nance, this section takes the Internet platform as the game party and parameterizes the
role of the public, constructs a three-agent game model between the government–Internet
platform–platform merchants.
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There are direct or indirect network effects between the two sides of the transaction in
the Internet platform market. As an intermediary connecting the two sides of the transac-
tion, the platform plays an important role in reducing the transaction costs between the
market participants and helping to overcome the problems of market failure and market
transaction obstacles. Therefore, the emergence of the platform as an organizational form
plays a positive role in the development of the Internet industry [33]. The platform can not
only provide an online product trading place for both sides of the market, but also play
an important governance role in the market operation code of conduct. By virtue of its
advantages in technology and information, it has gradually become an important part of
the governance process [34]. Although the platform does not have traditional employer-
employee rigid contract constraints on merchants, it has obvious flexible management
constraints on merchants on the platform through screening, organizing the content pro-
duced by users, and managing the interaction between users [35]. For example, Facebook,
Google, YouTube and other platforms collect a large number of content creators, third-party
partners, and user resources, and have a considerable say in content selection, ranking
and display, which reflects the role of “manager” for merchants and users [36,37]. At the
same time, the commission is increasingly focusing on the central role of platforms as key
gatekeepers to the Internet. It can be seen that the platform is capable of sharing governance
responsibilities as a participant in multi-party governance and has been recognized by the
international community.

Based on the model assumptions, the following new assumptions are added to this section.
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Hypothesis 5. The government assigns some of the regulatory responsibilities to the Internet
platform, and the platform’s strategy space is S3 = {Responsible, Irresponsible}. The proportion of
the platform’s duty is γ (0 < γ < 1), then the proportion of not doing its duty is 1 − γ; the Internet
platform will do its duty to improve the level of market information obtained by the government, if
the level of effort of the Internet platform is n (0 < n < 1), the Internet platform needs to pay the
effort cost η = an2/2, where a (a > 0) is the effort cost coefficient of the Internet platform, related
to the market environment and technological development. Then the level of market information
obtained by the government becomes i* = (i − 1)n2 + (2 − 2i)n + i, the marginal cost of government
regulation becomes (1 − i*)/k.

Hypothesis 6. The government will introduce the public into the governance, the public as the
most direct audience, it will certainly find the violations of the platform merchants, but by the market
information feedback mechanism, the level of information feedback from the public to the government
is only p (0 < p < 1), at this time the probability of the government to investigate the violations
of the platform merchants becomes µ* = µ + p(1 − µ); the public because the platform merchants
to take violations of the interests of damage, will be dissatisfied with the government, the Internet
platform and the platform merchants, resulting in a decline in the reputation of the government g,
the Internet platform suffered a decline in reputation j, the reputation of the platform merchants
decline δ.

Hypothesis 7. When the platform merchant takes compliance, it will bring revenue to the platform
r. If the Internet platform does its duty at this time, the government will give the platform reward f.
If the Internet platform does not do its duty at this time, there is no such reward; when the platform
merchant takes violation, if the Internet platform does its duty, it will certainly find the platform
merchant violation and penalty λ; if the government investigates the platform merchant violation,
the platform will be jointly and severally punished h.

The government–Internet platform–platform merchant revenue matrix can be derived
as shown in Table 4.

Table 4. Multi-agent revenue matrix.

Government, Internet Platform,
Platform Merchant Compliance Violation

Regulation

Responsible
s − c* + m s − c* − v − g

r + f − an2/2 −an2/2 − j − µ*h
d + l d + ∆d + (1 − µ*)l − µ*z − δ − λ

Irresponsible
s − c + m s − c − v − g

r −µ*h − j
d + l d + ∆d + (1 − µ*)l − µ*z − δ

Deregulation

Responsible
m −v − g

r − an2/2 −an2/2 − j
d d + ∆d − δ − λ

Irresponsible
d −v − g
r −j
d d + ∆d − δ

Let the benefits of the government, the Internet platform, and the platform merchants
in this game process be E(α), E(β), and E(γ). Then, according to the benefit relationship in
Table 4, the replication dynamic equation can be obtained.

E(α) = α(1 − α)[s − c0 − (1 − i)/k − β(1 − i)(n2 − 2n)/k] (3)

E(β) = β(1 − β)(αγf − an2/2) (4)

E(γ) = γ(1 − γ)[α(µ + p − pµ)(l + z + βλ + δ − ∆d)] (5)
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Since the asymptotically stable solution of the replicated dynamic equations is a strict
Nash equilibrium solution, the asymptotic stability of the equilibrium point E1(0,0,0),
E2(0,0,1), E3(0,1,0), E4(0,1,1), E5(1,0,0), E6(1,0,1), E7(1,1,0), E8(1,1,1) needs to be analyzed.

The eigenvalues of government, Internet platform, and platform merchant at different
equilibrium points can be obtained by solving, as shown in Table 5.

Table 5. Multi-agent governance equilibrium point characteristic value.

Equilibrium Point Eigenvalue

(0,0,0) s − c0 − (1 − i)/k −an2/2 δ − ∆d
(0,0,1) s − c0 − (1 − i)/k −an2/2 ∆d − δ

(0,1,0) s − c0 − (1 − i)(n − 1)2/k an2/2 λ + δ − ∆d
(0,1,1) s − c0 − (1 − i)(n − 1)2/k an2/2 ∆d − δ − λ

(1,0,0) −[s − c0 − (1 − i)/k] –an2/2 (µ + p − pµ)(l + z) + δ − ∆d
(1,0,1) −[s − c0 − (1 − i)/k] f − an2/2 ∆d − (µ + p − pµ)(l + z) − δ

(1,1,0) −[s − c0 − (1 − i)(n − 1)2/k] an2/2 (µ + p − pµ)(l + z) + δ + λ − ∆d
(1,1,1) −[s − c0 − (1 − i)(n − 1)2/k] an2/2 − f ∆d − (µ + p − pµ)(l + z) − δ − λ

According to the actual definition of the parameters, (0,1,0), (0,1,1) are not stable
evolution points in any case. It shows that only under the supervision of the government,
the Internet platform will choose to adopt due diligence behavior, showing the importance
of the government should adopt supervision of the Internet platform. Judging from the
Jacobi matrix, the parameter conditions required to be satisfied by the remaining stable
points are shown in Table 6.

Table 6. System stability evolution point and parameter conditions.

Stability Evolution Point Parameter Condition

(0,0,0) i < 1 − k(s − c0) a > 0 δ < ∆d
(0,0,1) i < 1 − k(s − c0) a > 0 δ > ∆d
(1,0,0) i > 1 − k(s − c0) a > 0 δ < ∆d − (µ + p − pµ)(l + z)
(1,0,1) i > 1 − k(s − c0) a > 2f/n2 δ > ∆d − (µ + p − pµ)(l + z)
(1,1,1) i > 1 − k(s − c0)/(n − 1)2 a < 2f/n2 δ > ∆d − (µ + p − pµ)(l + z)–λ

Using MATLAB for simulation analysis of the game system between the government,
Internet platform, and the platform merchants, let s = 1, c0 = 0.6, k = 0.5, f = 0.2, l = 0.3,
z = 0.2, µ = 0.3, p = 0.2, λ = 0.2, ∆d = 0.5, n = 0.3 and get the evolutionary trend of
government–Internet platform–platform merchant strategy selection for i, a, and δ under
different ranges of values, as shown in Figure 5.

From the analysis of the simulation images in Figure 5, we can see that the increase
of parameters I and δ helps the system to evolve gradually from the point (0,0,0) to the
point (1,1,1), while the parameter a has the opposite effect to help the positive evolution of
the system.

At the same time, in order to visualize the correspondence between the parameter
values and the stable evolution points of the system, the correspondence is placed in the
coordinate system, as shown in Figure 6.

From Figure 6, we can find that exploring how to improve the level of effort of the
Internet platform is the core issue to effectively improve the governance effectiveness of
the Internet platform multiparty governance model.
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Figure 5. (a) Analysis of the evolution trend of game system towards (0,0,0); (b) analysis of the
evolution trend of game system towards (0,0,1); (c) analysis of the evolution trend of game system
towards (1,0,0); (d) analysis of the evolution trend of game system towards (1,0,1); (e) analysis of the
evolution trend of game system towards (1,1,1).
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5. The Incentive between the Government and Internet Platform in the Multi-Agent
Governance Model

From the previous section, we can find that the Internet platform effort cost coefficient
a has an impact on the strategy shift from non-due to due diligence, so does it play a role
in the level of Internet platform effort? What other factors also affect the level of Internet
platform effort?

Governance itself is a time-consuming and costly process. Since the multi-party
governance model covers a large number of participants and each participant is always
constrained by different participation expectations, it cannot be taken for granted that all
participants will agree on a common action goal [38]. Therefore, another challenge faced by
the multi-party governance model of Internet platform is the low governance efficiency
caused by the conflict of objectives among various subjects. Aiming at the problem of
information asymmetry and participants’ strategic behavior choice, the academic circle
has carried out a series of theoretical studies on incentive supervision and mechanism



Sustainability 2022, 14, 16574 13 of 20

design. Based on the incentive theory, Dessi R discusses how to motivate managers to make
efforts and develop effective implicit contracts [39]. Attar A et al. studied the equilibrium
mechanism in the case of multiple principals and agents [40]. Kini O and Williams R
explored the incentive effect of tournament contracts on corporate senior managers [41].
Albuquerque A M analyzed the impact of relative performance evaluation factors on the
risks faced by company managers in salary contracts [42]. It can be seen that the principal-
agent theory can be used to analyze the key factors that motivate agents to work hard and
fulfill their duties, and help the principal to better develop the incentive contract, which
provides a reference for this paper to use the principal-agent theory to study the incentive
problem of multi-party co-governance model of Internet platform.

To study those issues, a reasonable scientific description of the incentive problem
of Internet platforms is first provided. Since the government needs to actively guide the
Internet platform to participate in the governance process, there is an obvious principal-
agent relationship between the government and the Internet platform, i.e., the government
as the principal motivates the Internet platform as the agent to strive to fulfill its own
regulatory duties. Due to the influence of interest and cost, it is difficult for the Internet
platform to be consistent with the government’s will when making corresponding strategy
choices. Therefore, the government needs to develop an effective contract to motivate the
Internet platforms to fulfill their responsibilities, so as to achieve the healthy development
of the Internet platform market.

In the face of the complex Internet platform market, it is difficult for the government
to have a clear and accurate grasp of the real situation of each Internet platform. If the
government sets up an undifferentiated incentive contract based on the output of the entire
Internet platform market, the problem of “free-riding” among Internet platforms will easily
arise, which will seriously affect the enthusiasm of each Internet platform to do its duty.
Therefore, the government can consider the role of the public to divide the output of the
Internet platforms more precisely and formulate a targeted and differentiated incentive
contract, so as to optimize the incentive effect of the contract. The relationship between the
government, the Internet platform, and the public in the incentive process of the Internet
platform as shown in Figure 7.
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As shown in Figure 7, in the case of no public participation (left side of Figure 7), the
government can only observe the overall output of the Internet platform market w and set
the incentive contract s. In the case of public participation (right side of Figure 7), the public
helps the government to collect information on the real output of each Internet platform,
determine the output of each Internet platform wi(I = 1, 2, 3 . . . ), and set the incentive
contract si(i = 1, 2, 3 . . . ).

In order to explore the incentive contract model between the government and the
Internet platform in the multi-agent governance model, this section proposes the corre-
sponding hypothesis conditions based on the inter-agent relationship displayed in Figure 7
as shown below.

Hypothesis 8. In the incentive contract design process, the government’s risk preference type is risk
neutral and the Internet platform is risk averse. The government incentivizes the Internet platform
to do its due diligence and then improves the overall service quality in the online Internet platform
market, and the process requires the joint efforts of the government and the Internet platform to
complete. Assume that the level of effort of the government is N (0 < N < 1), and the level of effort of
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the Internet platform is ni (0 < ni < 1, i = 1, 2, 3), both of which are one-dimensional variables and
are positively correlated with output.

Hypothesis 9. There are a large number of Internet platforms in the market, and in order to portray
the effect of government differentiation contracts on the incentive effect without affecting the analysis
results, this part assumes that there are only two Internet platforms in the market, i.e., let i = 1, 2.
The service quality outputs of the two Internet platforms are w1 = k1n1 + ε, w2 = k2n2 + ε, where
ki(ki > 0, i = 1, 2) is the effort output coefficient of the two Internet platforms. Without affecting the
results of the analysis, this part makes k = k1 = k2, i.e., the effort output coefficient is considered as a
uniform fixed quantity related to the overall development of the industry. E represents the exogenous
uncertainty that obeys a normal distribution N(0, σ2), i.e., the effort level determines the mean
of the output but does not affect the variance of the output, and σ can be regarded as the external
risk coefficient.

Hypothesis 10. Both the government and the Internet platform need to pay a certain effort
cost in this process. The effort cost function of the government is c(N) = mNN2/2, where mN
(mN > 0) is the government effort cost coefficient; the effort cost function of the Internet platform is
c(ni) = mnini

2/2, where mni (mni > 0, i = 1, 2) is the effort cost coefficient of each platform. Without
affecting the analysis results, this part makes m = mN = mni, i.e., the effort cost coefficient is regarded
as a uniform fixed quantity related to the overall development of the industry.

Hypothesis 11. The government incentive contracts for the Internet platforms are linear contracts,
and the incentive contracts for the two Internet platforms are s1 = α1 + β1w1, s2 = α2 + β2w2,
where αi ≥ 0 (i = 1, 2) is the fixed payment component and βi ≥ 0 (i = 1, 2) is the incentive
payment component.

The principal-agent model between the government and the Internet platform can be
obtained as follows.

E(UN) = kn1 + kn2 − (α1 + β1w1) − (α2 + β2w2) − mN2/2 (6)

n1 = argmax E(Un1) = α1 + β1kn1 − mn1
2/2 − ρβ1

2σ2/2 (7)

α1 + β1kn1 − mn1
2/2 − ρβ1

2σ2/2 ≥ 0 (8)

n2 = argmax E(Un2) = α2 + β2kn2 − mn2
2/2 − ρβ2

2σ2/2 (9)

α2 + β2kn2 − mn2
2/2 − ρβ2

2σ2/2 ≥ 0 (10)

ρ is the absolute risk aversion measure and ρβ2
2σ2/2(i = 1, 2) denotes the risk cost of

the Internet platform, the objective of this model is to maximize the profit of the govern-
ment department, which is the objective function of this principal-agent model, and the
constraints are not sequential and of equal importance. By solving the above model, the
optimal incentive contract design can be found, and the values of each output are shown in
Table 7.

Table 7. Optimal parameter index value.

Parameter Indicators Optimum Value

n k3/(mk2 + ρm2σ2)
α k4(ρmσ2 − k2)/2m(k2 + ρmσ2)2

β k2/(k2 + ρmσ2)

Using Matlab to investigate the effects of the platform output coefficient k, the platform
effort cost coefficient m and the external risk coefficient σ on the optimal effort level
k3/(mk2 + ρm2σ2), fixed payment k4(ρmσ2 − k2)/2m(k2 + ρmσ2)2, and incentive payment
k2/(k2 + ρmσ2) of the Internet platform. In order to make the simulation results more
meaningful in practice, we give certain values to other parameters. Let ρσ2 = 1 brought
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into Matlab, getting the simulation images as shown in Figure 8; let k = 1, ρ = 1 brought
into Matlab, getting the simulation images as shown in Figure 9.
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By analyzing Figures 8 and 9, we can find that the platform effort level is positively
correlated with the platform output coefficient, and negatively correlated with the plat-
form effort cost coefficient and external risk coefficient. In other words, when the output
coefficient of the platform is high, the platform itself will have a higher enthusiasm for
efforts; when the cost coefficient of platform effort and external risk coefficient are high, the
initiative of platform effort is low; and the negative effect of platform effort cost coefficient
on the platform effort enthusiasm is greater than the external risk coefficient.

The fixed payment of contract is negatively correlated with the platform output
coefficient, and positively correlated with the platform effort cost coefficient and external
risk coefficient. In other words, when the platform output coefficient is high, the platform
itself will have a higher enthusiasm for efforts. In this case, to maintain a stable platform
effort level, the fixed payment of contracts can be appropriately reduced. When the platform
effort cost coefficient and external risk coefficient are high, the platform effort enthusiasm
is low. In this case, in order to maintain a stable platform effort level, it is necessary to
increase the fixed payment contract. Moreover, the negative effect of platform effort cost
coefficient on contract fixed payment is greater than the external risk coefficient.

The Incentive payment of contract is positively correlated with the platform output
coefficient, and negatively correlated with the platform effort cost coefficient and external
risk coefficient. In other words, when the output coefficient of the platform is high, the
platform itself will have a higher enthusiasm for efforts. In this case, in order to maintain
a stable effort level of the Internet platform, the incentive payment of the contract can
be appropriately increased. When the platform effort cost coefficient and external risk
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coefficient are high, the initiative of the platform effort is low. In this case, in order to
maintain a stable platform effort level, the incentive payment of the contract should be
reduced. Moreover, the negative effect of external risk coefficient on contract incentive
payment is greater than that of Internet platform effort cost coefficient.

The analysis of the model results in this section shows that in order to effectively
motivate Internet platforms to participate in the governance process, the government
needs to set up a contract considering various factors that affecting the level of Internet
platform effort. For example, the government can actively promote the application of new
technologies to increase the output coefficient of Internet platform effort, or formulate
corresponding institutional safeguards for the Internet platform market to reduce the cost
of Internet platform effort coefficient and external risk coefficient. At the same time, the
government should establish a channel for the public to participate in the governance
process, and actively guide the public to give full play to their advantageous role in
identifying information on Internet platforms, so as to realize the effective formulation of
incentive contracts.

6. Discussion on the Interaction Mechanism of the Multi-Agent Governance

China’s platform governance is drawing on the elements of free market economy and
gradually opening up the space for multi-subject participation in platform governance.
For example, the Regulation on the Ecological Governance of online Information Content
optimizes the “safe harbor principle” and aims to establish an ecological pattern of collab-
orative governance by the government, platforms and users. At the same time, starting
from January 2021, the Civil Code has made more scientific and inclusive revisions to the
safe harbor system, the basic rule in the field of platform liability. The Chinese government
has also detailed the platform’s obligations in areas such as ecological maintenance, data
security and personal information protection. In addition to the institutional level, China
has also extended the concept of pluralism and co-governance to the practical level. It has
become normal for Chinese platform companies to join hands with the government and
civil society organizations to combat market irregularities. For example, in August 2021,
Meituan, a food delivery platform, joined hands with the police to upgrade its audit mech-
anism and improve the audit process of companies on the platform. On the other hand,
it actively cooperated with the police nationwide to crack down on illegal and criminal
acts such as document forgery. The case of intellectual property protection is even more
typical. In January 2017, Alibaba, China’s largest e-commerce platform, established the
Alibaba Anti-Counterfeiting Alliance, which uses Internet intelligent algorithm technology,
combined offline joint law enforcement actions, and civil litigation to fight the problem of
fakes. The multi-party governance model of Internet platform is a key path for the govern-
ment to ease the budget pressure and improve the governance effect. In order to achieve
better governance of Internet platforms, the government needs to broaden participation
channels for other social subjects and promote the coordination of relationships among
them. Internet platforms need to balance the relationship between social public interests
and individual economic interests and become an important part of the multi-party co-
governance model. The public needs to be widely involved in the role of the government
and the Internet platform to give full play to their own group advantages. At the same
time, the government should not regard the division of responsibilities of the main body in
the multi-party co-governance to get rid of their own responsibilities, but should design a
perfect governance structure, so as to form a governance force with the participation of the
multi-body. The platforms and the public should not regard the government’s leadership in
the multi-party co-governance to shirk their responsibilities but should actively exert their
own advantages in the governance process. Through the coordination and complementary
advantages of the government, platforms, and the public in the governance process, the
multi-party co-governance model of Internet platforms can be effectively played, and the
vigorous development of the Internet platform market can be maintained.
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In the governance process, the government should play a role in promoting and
coordinating collective actions, ensuring the consistency of all subjects in the governance
process, ensuring the quality of participation and the legitimacy and availability of data
information and behavioral measures in the governance process. Moreover, the government
must play a dominant role in the governance process due to the inertia of both the platform’s
diligence and the merchants’ compliance. For example, the German Internet Enforcement
Law (NetzDG) requires the removal of links, websites, and other content outside the
country that is suspected of violating local laws [43]. Meanwhile, new legislative initiatives
have been proposed in the UK and Australia to hold social media platforms responsible for
any harmful content posted on their sites [44].

At the same time, when the government directly regulates merchants, it needs to
rely on its own ability to investigate and punish merchants’ violations and the probability
of finding merchants’ violations, so as to make corresponding policies and measures to
standardize the legitimate operation of merchants. Among them, the investigation ability
is related to the cost of investigating merchants’ violations, and the platform plays a role
in this factor in the multi-party co-governance model. The probability of discovery is
related to the probability of finding the merchant’s violation, and the public plays a role in
the multi-party co-governance model. Therefore, the government should guarantee the
autonomy of other subjects in the governance process, balance the synergy between them,
give full play to the advantages of other subjects in governance, and assist the government
to improve the governance effect.

The platform has dual attributes in the governance process. The government’s active
management of the whole market is a necessary condition for the platform to fulfil its
responsibilities. Internet super platform enterprises represented by Facebook, Twitter,
Google, and Apple have played a huge role in platform governance. French President
Emmanuel Macron once called the “self-governing” American approach to governance a
“California-style” Internet dominated by powerful Internet platform companies [45]. After
the platform participates in the governance process, the government can entrust enterprises
to conduct online supervision, content review, and the shielding of illegal information,
etc., and achieve a cheaper, more accurate, and more effective governance process [46].
Therefore, from the perspective of “economic man” of the platform, it is necessary to enable
the platform to assist the government in governance. By reducing the cost of the platform’s
participation in governance, the platform can improve its level of due diligence, thus
reducing the government’s regulatory costs and optimizing the government’s management
of the market, so as to achieve an effective positive cycle.

At the same time, although the platform does not fulfill its responsibilities, the mer-
chants may operate in compliance, but it needs to greatly improve the government’s ability
to collect market information or the reputation loss of the merchants when they violate
the rules. However, in the actual market environment of Internet platform, the former is
difficult to overcome effectively due to the knowledge disadvantage of the government,
while the latter may have a negative impact on the development of the whole market.
Therefore, improving the effort level of platform responsibility is the best choice to achieve
effective governance of Internet platforms. It is necessary to properly handle the rela-
tionship between platform effort cost, effort output, and external risks, and improve the
effectiveness of government incentive contract formulation.

The role of the public is broad, and it is the most sensitive to the behaviors of merchants.
It can help the government to investigate and punish the illegal operation of merchants.
Meanwhile, when the public participates in the process, the government, the platform,
and the merchants all face the risk of reputation loss, which can better realize the healthy
operation of the platform market. The role of the public depends on the assistance of other
subjects. The government and the platform need to establish a perfect information feedback
mechanism to help the public judge the merchants, improve the enthusiasm of the public
to participate in the governance process, and to a certain extent, it also puts pressure on the
government to seek improvement and innovation of governance means.
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7. Conclusion Implications and Limitations
7.1. Main Finding

At present, the world is in the era of digital economy. China, the United States, the
European Union, and other countries and regions have taken the development of Internet
platforms as the top priority of their development strategies in the next stage, and the
effective governance of Internet platforms has become the focus of widespread concern of
all sectors of society, involving platform anti-monopoly, data security, privacy protection,
and other aspects, among which, as the core of the multi-party governance model of the
Internet platform, the relationship between the participants in the governance process has
become a necessary and clear key issue. Therefore, this paper chooses to study the subject
interaction mechanism of the multi-party co-governance model of the Internet platform.

According to the overall research of this paper, we can find some interesting con-
clusions from a more micro level, such as when the government directly supervises the
merchants, the merchants have obvious inertia in compliance management. This also
explains the frequent chaos in the current Internet platform market. At the same time,
when the level of market information obtained by the government is low, the probability of
investigating illegal behaviors of merchants does not have a positive effect on the system,
and the contribution of the level of market information obtained by the government is better
than that of the probability of investigating illegal behaviors of merchants, indicating that
the government’s initiative factor has a greater impact than the passive factor of merchants
in the governance process. Moreover, it is still worth noting that government regulation is
necessary for platforms to do their job. When the cost of efforts is low and the platform
is influenced by the government and the public, the platform will choose to assist the
government to collect a large amount of market information. Meanwhile, the platform
will also be more active in the management of merchants, so as to improve the governance
effect, and only when the ideal state can be achieved without too much effort, the platform
will choose to be responsible.

Research conclusions have carried out a systematic study from a more micro level,
explaining in detail who should play a role in the multi-party governance model of Internet
platforms, and what role each participant should play in the governance process. Under
the condition of fully considering the actual market, the complex relationship between
the government, the platform, and the public has been explored one by one. Meanwhile,
the authors also noted the dynamic characteristics of the Internet platform market during
the study. Therefore, the conclusions proposed based on the model analysis tend to be
oriented rather than the formulation of specific measures, so as to avoid setting excessive
restrictions for policy makers and affecting the subjective initiative of policy making. The
purpose of all this is to achieve effective governance of the Internet platform and promote
the prosperity and healthy development of the platform market.

7.2. Theoretical and Practical Implications

In the multi-party governance model of Internet platforms, the collaboration between
the government and platforms is the key. China attaches great importance to the governance
of Internet platforms. At the policy level, a number of policy documents have been issued
successively, including the Guiding Opinions on Promoting the Standardized and Healthy
Development of Platform Economy, the Anti-Monopoly Guidelines of the Anti-Monopoly
Commission of The State Council on the Field of Platform Economy, and Several Opinions
on Promoting the Standardized and Healthy and Sustainable Development of Platform
Economy, which have set the obligations that platforms should fulfil in the governance
process. It points out that platform responsibility should be strengthened to promote
collaborative governance. In addition to the policy level, the government and the platform
also further extend the collaborative relationship to the practical level. For example,
Hangzhou Market Supervision Administration and Alibaba jointly launched the project
of “Red Shield Cloud Bridge” intelligent cooperation platform for network supervision in
2017, which has been widely accessed by most provinces and cities in China successively,
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which can not only improve the regulatory efficiency of government departments, but also
improve the regulatory efficiency of government departments. It also enables the platform
to accurately grasp business information and credit status of merchants.

Public participation plays a more supervisory and feedback role. “Public participation”
in a broad sense is defined as bringing the public into the scope of regulatory policies,
including communication, consultation, and other forms of participation. The play of its
role affects each subject and function stage of multi-party governance of Internet platform
and plays the role of supervisor in the governance process. At the same time, the public
needs to play a synergistic role with the government, platforms, and other entities. Policy
makers should fully consider the organic synergy of various entities in the governance
process, so as to optimize the governance effect of the multi-party co-governance model.

The rich discussion of inter-body relationship enables policy makers to have a clearer
understanding of how to give full play to the role advantages of various subjects in the
governance process, so as to ensure that the participation objectives of all subjects are
unified, and form the governance joint force of “government-led, platform-assisted, and
public participation”, so as to participate in the governance process and play the governance
role together, shared governance effects.

In addition, the research focus of this paper is mainly on the interaction between
the government, Internet platforms and the public, while the role of other social subjects
such as media and third-party industry organizations is not deeply considered. In the
future, it is necessary to further enrich the fitting degree of theoretical models to the real
governance environment and improve the effectiveness of governance strategies. At the
same time, the collusion strategy between the government and Internet platforms, as well
as the dual identity conflict between the service provider and the market regulator of
Internet platforms, should also become the focus of future scholars to carry out research on
Internet platform governance.
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