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To foster high-quality economic development, it is critical to not only enhance the “hard environment,” such as infrastructure, but also to make significant strides in the “soft environment,” such as the relationship between government and businesses. This study posits that the government, industry associations, and enterprises should collectively participate in fostering a “cordial and clean” government-business relationship. By resolving the equilibrium solution of the three-party game, it has been identified that achieving the goal of constructing a cordial and clean government-business relationship and aligning with the ambitions of enterprises necessitates policy guidance and a balance of interests among the government, industry associations, and enterprises. The research also contributes to the beneficial exploration of game theory, by constructing a network model from the perspective of public management and integrating it with the practice of local administrative reform. This integration is particularly relevant for industry associations, and their systematic analysis further enhances the practical applicability of the research.
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1 INTRODUCTION
The government-business relationship is a timeless subject of discourse. It can be examined from a macroscopic perspective, where it pertains to the connection between the government and enterprises, or from a microscopic viewpoint, where it concerns the relationship between officials and entrepreneurs [1]. The proposition of a “cordial” and “clear” reformation of the existing government-business relationship provides innovative solutions to the challenges inherent in the current dynamics between enterprises and the government. It also outlines a direction for adjusting these existing relationships. Existing research on the government-business relationship primarily focuses on two levels: the macro and the micro. (1) Macro level: the relationship between the government and the market. Liberal economic theory, represented by thinkers such as Adam Smith, posits that the government’s role should be limited to establishing and maintaining a strict law enforcement system, providing minimum public services like education, and minimally interfering with economic activities of enterprises. [2] further elaborates on this role from the perspective of the digital content industry, underscoring the government’s various functions in the creation of government-business relationships, including policy formulation and resource provision. Nationalistic economic theory, represented by [3], argues that a “visible hand” government can alleviate economic depression and unemployment through judicious and correct fiscal and monetary policy interventions. [4] also emphasizes that, considering the challenges to China’s economic structure, the government should shift from a management focus to a service provider role, hence emphasizing the “cordial” aspect of the government-business relationship. (2) Micro level: the relationship between officials and entrepreneurs. The limited government theory, represented by [5], posits that the government is merely an agent entrusted by the people. It suggests that an alienation of the government-business relationship can occur, necessitating the establishment of a “limited government” subject to strict legal regulations. The distortion of the government-business relationship, evident in rent-seeking between the government and enterprises [6], underlines the importance of a “clear” relationship. On the other hand, public choice theory, represented by [7], views politics as essentially an exchange process. Here, the government, as a rational economic agent, acts as a ‘shrewd buyer’ providing paid services to enterprises. This results in enterprises receiving property protection and development opportunities, reflecting the “cordial” aspect of the government-business relationship. The shared interests and responsibilities between government and citizens reaffirm the importance of a “cordial” and “clear” relationship at the micro level.
In conclusion, a wealth of research on the construction, evolution, and governance of government-business relationships has been conducted by scholars both domestically and abroad [8]. Nonetheless, given that the concept of cordial and clean relationship between government and business is distinctively Chinese, most Chinese scholarly investigations have concentrated on its connotation or practical significance. A limited number of studies have attempted to develop network models within the realm of public management [9]. Furthermore, there is a scarcity of game-theoretic investigations that integrate with the practice of local administrative reform, particularly with regard to industry associations. These areas have not received systematic analysis and in-depth consideration. This study aims to redress this gap by embarking on a beneficial exploration of these less-explored aspects of government-business relations. The contributions of this paper are as follows: firstly, through the tripartite game model of government, industry association and enterprise, (1) it helps to promote the high-quality development of non-public economy; (2) It helps create a positive image of the government as friendly to the people and clean, and optimizes the business environment; (3) It helps to purify the political ecology and lead the social atmosphere. Secondly, the game model is used to simulate the influence of the cordial and clean relationship between government and business on the different decisions of the government, industry associations and enterprises, so as to provide practical support for narrowing the regional gap in the future and realizing the leapfrog development of the latecomer regions. Finally, the conclusions of this paper can enrich the relevant literature on the economic consequences of the pro-clean relationship between government and business and regional economic development, and also provide valuable decision-making reference for realizing the strategic goal of coordinated development of regional economy and common prosperity of all people.
2 THE METHODS
This study postulates that the government, industry associations, and enterprises are all participants in the construction of a cordial and clean relationship between government and business. For the government, there are two strategic alternatives: to construct “cordial” and “clean” policies that encourage enterprise behavior devoid of rent-seeking, or to abstain from constructing such policies. The probability of the government choosing to construct these policies is denoted by x, and the probability of refraining from construction is 1 − x. In response to the government’s policies, industry associations also have two strategic options: to supervise enterprises in promoting their actions, or to refrain from such supervision. The probability of choosing supervision is denoted by y, while the probability of not supervising is 1 − y. In accordance with government policies, enterprises also have two strategic alternatives: proactive action or passive action. The probability of choosing a proactive action is symbolized by z, and the probability of choosing a passive action is 1 − z. Simultaneously, this study assumes that the three participants in the dynamic game are rational economic actors, each pursuing the maximization of their self-interests in the process of constructing a “cordial” and “clean” policy for government-business relations. The government’s interests primarily manifest in an increase in fiscal revenue and the maintenance of a positive governmental image. Trade associations’ benefits are chiefly reflected in promoting economic development and enhancing government performance assessment. For businesses, the benefits mainly lie in increased operational income and profit. Given that the tripartite game involving the government, industry association, and enterprise is sequential, each subsequent actor can observe the behavior of the preceding actor and adjust their actions accordingly. Therefore, this study establishes a tripartite dynamic game model involving the government, industry association, and enterprise. The game tree is illustrated in Figure 1.
[image: Figure 1]FIGURE 1 | Dynamic game tree of government, industry association and enterprise.
The corresponding benefit-cost parameters of participants in the dynamic game model are as: (1) The Government: B1: Basic benefits for local governments (credibility, performance assessment and regional economic benefits, etc.); C1: The cost of building a cordial and clean relationship between government and business; S1: For the strong supervision of industry associations, the government subsidizes them; S2: For the positive actions of enterprises, the government subsidizes them; R1: For the positive actions of enterprises, the government gains benefits; R2: For the strong regulation of industry associations, the government gains benefits. (2) Industry associations: B2: Gains from participation in supervision by trade associations; C2: Strong supervision costs for industry associations (construction labor costs, equipment costs and policy publicity, etc.); C3: Weak regulatory costs for industry associations (policy advocacy); T1: The additional benefits gained by industry associations for the establishment of cordial and clean relationship between government and business or the active actions of enterprises; T2: The extra cost paid by industry associations for the government’s failure to build a cordial and clean relationship between government and business or the passive actions of enterprises; S3: For enterprises to actively act, industry associations to subsidize them. (3) Enterprises: B3: The basic profit for the enterprise actively acts; C4: The cost of doing something positive for the business; T3: Build a cordial and clean relationship between government and business or strong supervision of industry associations, and the additional benefits obtained by enterprises; T4: For the government does not build a cordial and clean relationship between government and business or the negative actions of enterprises, the additional losses caused by enterprises. Therefore, according to the assumptions of the model and the benefit-cost parameters mentioned above, there are eight strategy combinations among the three stakeholders of the government, industry associations and enterprises, which are 1 {construction, strong regulation, positive}, 2 {construction, strong regulation, negative}, 3 {construction, weak regulation, positive}, 4 {construction, weak regulation, negative}, 5 {no construction, strong regulation, positive}, 6 {no construction, strong regulation, negative}, 7 {no construction, weak regulation, positive}, 8 {no construction, weak regulation, negative}, the payoff payment matrix of the three-game players under different strategy choices is shown in Table 1.
TABLE 1 | Income payment matrix under different strategy combinations of government, industry association and enterprise.
[image: Table 1]3 RESULTS
3.1 Construction of dynamic equation
Based on the aforementioned game analysis, we can formulate the dynamic equation for the tripartite participants—government, industry association, and enterprise—as follows:
3.1.1 The government
(i) The expected return of constructing the cordial and clean relationship between government and business x
[image: image]
(ii) The expected return of 1 − x without constructing the “pro-clean” relationship
[image: image]
(iii) Average expected return
[image: image]
(iv) Government replicates dynamic equations: [image: image]
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Let F(x) = 0, when [image: image], F(x) is always 0. However, if [image: image], we obtain that x = 0 and x = 1 are two possible equilibrium points for F(x). According to the stability theorem of the replicated dynamic equation, When F′(x) < 0, this point is the stable strategy point of the evolutionary game. Take the derivative of F of x, F′(x) = (1 − 2x)[C1 + (R1 − R2 − S2)y + (S2 − R1)yz]. When [image: image], F′(x)|x=0 < 0, F′(x)|x=1 > 0, in this case, x = 0 is the stable strategy point of the evolutionary game. The government tends not to build a cordial and clean relationship between government and business. When [image: image], F′(x)|x=0 > 0, F′(x)|x=1 < 0, in this case, x = 1 is the stable strategy point of the evolutionary game. The government tends to build a cordial and clean relationship between government and business.
3.1.2 Industry associations
(i) Expected returns from implementing “strong regulation” y
[image: image]
(ii) Expected benefits of implementing “weak regulation” 1 − y
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(iii) Average expected return
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(iv) Government replicates dynamic equations: [image: image]
[image: image]
let F(y) = 0, when [image: image], F(y) is always 0. However, if [image: image], we obtain that y = 0 and y = 1 are two possible equilibrium points for F(x). According to the stability theorem of the replicated dynamic equation, when F′(y) < 0, this point is the stable strategy point of the evolutionary game. Take the derivative of F of y, F′(y) = (1 − 2y)(−S1z + S1 − C2 + C3 + S1xz). When [image: image], F′(z)|z=0 < 0, F′(z)|z=1 > 0, z = 0 is the stable strategy point of the evolutionary game. That is, firms tend to act positively. When [image: image], F′(y)|y=0 > 0, F′(y)|y=1 < 0, y = 1 is the stable strategy point of the evolutionary game. That is, trade associations favor strong regulation. When [image: image], F′(y)|y=0 < 0, F′(y)|y=1 > 0, y = 0 is the stable strategy point of the evolutionary game. That is, trade associations favor weak regulation.
3.1.3 Enterprises
(i) The expected benefits of implementing “positive” z
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(ii) Expected returns from implementing “negative” 1 − z
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(iii) Average expected return
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(iv) Government replicates dynamic equations: [image: image]
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let F(z) = 0, when [image: image], F(z) is always 0. While [image: image], we obtain that z = 0 and z = 1 are two possible equilibrium points for F(z). According to the stability theorem of the replicated dynamic equation, when F′(z) < 0, this point is the stable strategy point of the evolutionary game. Take the derivative of F of z, F′(z) = (1 − 2z)[(S2 + T4)xy − S2x − T4y + B3 + S2 − C4 + T4]. When [image: image], F′(z)|z=0 < 0, F′(z)|z=1 > 0, z = 0 is the stable strategy point of the evolutionary game. That is, firms tend to act positively. When [image: image], F′(z)|z=0 > 0, F′(z)|z=1 < 0, in this case, z = 1 is the stable strategy point of the evolutionary game. That is, trade associations tend to behave negatively.
3.2 Strategy analysis
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The Jacobian matrix of the system:
[image: image]
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In this study, a total of thirteen equilibrium points have been derived. The stability of eight of these points, which represent pure strategy equilibria within the evolutionary system, is extensively analyzed. The difference between benefits and costs determines the choice of three subjects. It is more important to maintain the relationship between government and business. According to the time sequence of the cordial and clean relationship between government and business, the evolution process is divided into three stages: the initial stage, the development stage and the mature stage which is shown in Table 2.
TABLE 2 | Stability analysis of pure strategy equilibrium points.
[image: Table 2]Initial stage (Figure 2A): The economic base determines the superstructure, and a good relationship between government and business plays an important role in promoting government, industry and enterprise [10]. In the early stage of the establishment of the cordial and clean relationship between government and business, most government departments lack the grasp of the policy and do not advocate the establishment of cordial and clean relationship between government and business; Industry associations do not have the case support to promote the success of government-entrepreneur cooperation, so they lack the consciousness to build a good relationship between government and business, and tend to choose the “weak regulation” strategy; Because enterprises fail to understand and grasp the essence of the new government-business relationship promptly and lack understanding of relevant policy publicity, they take negative actions. Therefore, this stage corresponds to the equilibrium point A1(0, 0, 0), We know from the table that it must be satisfied ① C2 < C3 + S1: The cost of weak regulation is less than that of strong regulation; ② B3 < C4 − S2 − T4: The stable point is when the enterprise actively takes the condition that the profit is lower than the cost.
[image: Figure 2]FIGURE 2 | (A) System evolution path in the initial stage. (B) System evolution path during development stages. (C) System evolution path in the mature stage.
Development stage (Figure 2B): The government is inclined to actively build a new type of government-business relationship of “affinity, Qing and unity” and allocate more resources to enterprises and associations [11]. Industry associations began to improve the sound regulatory channels, motivated by government subsidies, keen to promote the connection between the government and entrepreneurs, and inclined to a “strong regulation” strategy; Entrepreneurs are gradually affected by the government’s propaganda role, irregularly participate in the discussion, but the effect is still lower than expected, so they take negative actions. Therefore, this stage corresponds to the equilibrium point A5(1, 1, 0), We know from the table that it must be satisfied ① C1 < R2 − R1 + S2: The cost of government’s construction of cordial and clean relationship between government and business is lower than the benefit of government’s strong supervision of industry associations; ② C2 < C3 + S1: The cost of strong supervision is greater than that of weak supervision; ③ C4 < B3 + S2 + T4: The stable point is when the enterprise actively takes the condition that the profit is lower than the cost. Because the evolution of the relationship between government and business has a historical stage, the traditional relationship between government and business is restricted by the social system in the development stage, which easily leads to the absence of government and market failure. The implementation of the policy of cordial and clean relationship between government and business through deepening the transformation of government functions, rationalizing the market order, so that the decisive role of the “invisible hand” and the strategic role of the “visible hand” are coordinated, laying the foundation for the return of healthy development of government-business relations. The government is highly motivated to build good relations and is willing to invest more energy and resources to build relations.
Maturity stage (Figure 2C): To realize the stable development of society, the government vigorously promotes the establishment of “pro-clean” government-business relationship [12]; Influenced by government policy welfare and entrepreneur donation behavior, industry associations can improve their own supervision and management ability, and tend to “strong supervision” strategy; Entrepreneurs are governed by relevant policies and profit maximization goals, and are willing to take positive actions. Therefore, this stage corresponds to the equilibrium point A8(1, 1, 1), We know from the table that it must be satisfied ① C1 < R2: The cost of constructing a cordial and clean relationship between government and business is lower than the benefit of strong supervision; ② C2 < C3 + S1: The cost of strong supervision is less than that of weak supervision; ③ C4 < B3 + S2 + T4: The stable point is when the enterprise actively takes the condition that the profit is higher than the cost. The government pays more attention to sticking to the original intention. Take the initiative to be close to entrepreneurs in thought and emotion, have better platforms and support from industry associations, and actively guide entrepreneurs to communicate and exchange, so that they can get more sense of gain from the benign interaction with the government. In the mature stage, the market environment for fair competition is more optimized. The system and mechanism to prevent conflicts of interest will be more complete, and the norms of behavior for government and business exchanges are more perfect, so that the government can spend less energy to gain more trust.
3.3 Initial strategy simulation analysis
The influence of the initial strategy ratio on system evolution outcomes, given the initial parameter values, is explored in this research, as depicted in Table 3; Figure 3. The initial strategy selection ratios of the government, industry associations, and enterprises significantly affect the system’s convergence speed [13]. A proximity between the initial strategy selection ratio and the equilibrium point accelerates system convergence, highlighting the criticality of the initial strategy ratio in enabling the tripartite stakeholders to align in the direction of construction, robust supervision, and positivity. This suggests that industry associations should stimulate both the government and enterprises to actively engage in establishing a favorable pro-clean relationship. Concurrently, they should enhance their supervisory role through cooperative alliances, thus fostering a virtuous cycle within the system.
TABLE 3 | The initial value of the parameter.
[image: Table 3][image: Figure 3]FIGURE 3 | The impact of strategy proportion on system evolution results. (A) The initial choice probability of the three parties is 0.1 (B) The initial choice probability of the three parties is 0.5 (C) The initial choice probability of the three parties is 0.9.
4 DISCUSSION
Upon solving the game’s equilibrium solution, it becomes evident that the realization of a “cordial” and “clean” government-business relationship necessitates policy guidance and interest balance between the government, industry associations, and enterprises. The following points elucidate this conclusion: 1. The extent of enterprise proactivity is directly proportional to the financial subsidies provided by the government to incentivize industry associations’ supervision [14]. However, the costs incurred by enterprises due to active action, equipment transformation, and technological innovation exceed the opportunity loss from inaction. 2. Industry associations need to provide robust support and subsidies to enterprises to counterbalance profit reduction and cost increase [15]. Yet, they should avoid excessive investment in local enterprises to maintain a balanced relationship. 3. Enterprises require strong governmental support in response to profit reduction [16]. The government must grant sufficient subsidies to industry associations to overcome resistance and encourage policy compliance. Consequently, the government’s macro-decisions guide industry associations, affecting the implementation of policies and subsequent enterprise behavior [17]. 4. Government governance should promote a rule of law, service orientation, and efficiency, providing high-quality public services [18]. The government’s positive role in market system construction can be realized through strict power supervision and innovative service methods [19]. 5. Trade associations, based on market and enterprise, play a crucial role in market mechanism operation and industry interest realization [20]. Legal norms are necessary to ensure their healthy development, clarifying their legal status, power, responsibility, governance structure, and operation mechanism. Efficient undertaking of government service projects reflects the rule of law, specialization, and socialization of industry association governance [21].
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