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Abstract 

The regional industrial Internet ecosystem plays a crucial role in enhancing the 

regional economic competitiveness. This study examines the co-evolution among the 

government, industrial Internet platforms, and SMEs within China’s regional industrial 

Internet ecosystem. Employing a tripartite evolutionary game model, the research 

examines the functions of government subsidies and value co-creation. Findings 

indicate that government strategy is shaped by subsidies for platforms and SMEs, and 

the reputational benefits derived therefrom. The industrial Internet platform is primarily 

driven by government subsidies, synergistic benefits, and revenue-sharing allocation 

ratio with SMEs. SMEs’ strategy is contingent upon government subsidies, synergistic 

benefits, revenue-sharing allocation ratio, digital transformation costs, and potential 

risk loss. The study contributes to the theory on regional industrial Internet platform 

ecosystem by clarifying the role of government subsidies and value co-creation. It 

offers targeted implications to facilitate SMEs’ digital transformation and the 

sustainable development of regional industrial Internet ecosystem. 
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Introduction 

Widely regarded as the cornerstone of the Fourth Industrial Revolution, the 

industrial Internet is a product of integrating next-generation ICT with the industrial 

economy and a key driver of global industrial advancement (Qin et al., 2020). Since 

General Electric from United States first introduced the concept of the industrial 

Internet in 2012, many advanced countries have launched their strategic initiatives 

successively. China has also integrated the development of the industrial Internet into 

its 14th Five-Year Plan to unlock the potential of industrial Internet. Currently, China 

has cultivated over 340 influential industrial Internet platforms, covering 41 major 

industrial categories, and is in a critical period of quality improvement, value 

presentation, and scenario deepening. The industrial Internet platform, as the core 

carrier of the industrial Internet ecosystem, plays a crucial role in promoting digital 

transformation of small and medium-sized enterprises (SMEs) and enhancing the 

regional economic competitiveness (Wang et al., 2024). The government, industrial 

Internet platforms, and SMEs serve as the core entities to affect the sustainable 

development of regional industrial Internet ecosystem(Peng et al., 2025). 

The industrial Internet platform enhances the R&D intensity and resource 

allocation efficiency, promoting the establishment of a highly efficient collaborative 

production system (Daymond et al., 2023). It accelerates the diffusion of knowledge 

and technology within and beyond the industry, enabling the shift from closed to open 

innovation(Yun et al., 2021). Through leveraging digital platform capabilities (Yang, 

2025), facilitating knowledge sharing and integration(Liu et al., 2024), and supporting 

business model innovation (Li et al., 2023), platforms achieve value co-creation with 

SMEs, which is an ecosystem composed of platform providers, users, and 

complementary entities (Nair et al., 2022). Researchers took Haier COSMOPlat as an 

example to elaborate the iterative process to ecological value co-creation (Su et al., 

2025). It emphasizes achieving the maximization of common interests rather than 

service transactions. For example, instead of the traditional project-based cooperation, 

Haier COSMOPlat and Chery Automobile jointly established a vertical industry 

ecosystem platform HiGOPlat to generate scale and synergistic effects, enabling 

collaborative value creation and sharing. 

However, the construction of the regional industrial Internet ecosystem exhibits 

significant network effect (Du et al., 2022). For platform enterprises, attracting 



numerous SMEs is essential to achieve scale advantage. A larger user base enhances 

the diversity of sharable data, applications, and services, thereby increasing the 

platform’s value for all participants (Zhou et al., 2024). Meanwhile, SMEs rely on 

platforms for technical empowerment and resource integration to reduce costs, improve 

efficiency, and overcome resource constraints (Muhammad and Mohammad Nabil, 

2021). 

SMEs, as a vital component of the national economy, encounter significant 

challenges during their digital transformation (Wang et al., 2018). They often lack a 

strategic understanding and have a weak foundation in digital technology application. 

The inability of most SMEs to integrate limited resources (e.g. funds, data, and talent) 

to support systematic transformation (Moeuf et al., 2018) also hampers the 

transformation process. High costs and technical barriers have limited the SMEs’ 

motivation for digital transformation(Li et al., 2022), while data security and privacy 

protection concerns have further intensified their hesitations (Judijanto et al., 2024). In 

this context, industrial Internet platforms present a novel approach to value co-creation 

for SMEs through data interconnection, platform empowerment, and ecological 

collaboration. 

In recent years, China has attached great importance to the development of 

industrial Internet. The government has adopted measures such as financial subsidies 

to actively promote the collaboration between industrial Internet platforms and SMEs, 

in order to achieve value co-creation and sustainable development. Table 1 presents 

some examples in China. Research indicates that government subsidies significantly 

incentivize digital transformation(Yu et al., 2023). Enterprises, in turn, can promote the 

cultivation and expansion of the industrial Internet through open innovation(Yun et al., 

2024).  

Table 1 Regional Government Support Policies in China 

Region Policy Name Key Measures Subsidy Details 

Jiangsu & 

Gansu 

Cloud Service 

Vouchers 

Subsidies for enterprise "cloud 

migration" 

Vouchers covering partial 

cloud service costs 

Shanghai 
Industrial Internet 

Innovation Funds 

Special funds to promote 

industrial internet innovation 

and SMEs growth 

Financial support for 

R&D and ecosystem 

development 

Changsha 
Platform Service 

Subsidies 

Financial subsidies based on 

industrial internet platform 

service purchases 

33% of actual service 

expenditure covered 



Fujian & 

Tianjin 

Cloud Migration & 

Platform Access 

Subsidies 

Fiscal support to reduce 

enterprise connection costs 

Direct subsidies for cloud 

migration and platform 

integration 

Shenzhen 
Digital Transformation 

Vouchers 

Incentives for enterprises 

implementing digital 

transformation 

Up to ¥50,000 (RMB) per 

enterprise 

Hubei 
Industrial Internet 

Special Fund 

Establishes a platform service 

resource pool to enhance 

support capabilities 

Dedicated funding for 

infrastructure and service 

optimization 

The industrial Internet platform provides SMEs with advanced digital solutions 

and innovative services. As vital components of regional economies, the digital 

transformation of SMEs is crucial not only for their own survival, but also for the 

prosperity of the entire regional industrial Internet ecosystem(Shahid et al., 2025, 

Marina et al., 2021). The government fosters a developmental environment, the 

industrial Internet platform lower transformation costs for SMEs through value creation 

and revenue sharing, SMEs reciprocate through digital transformation and collaborative 

innovation, forming a virtuous ecosystem. However, the current tripartite collaboration 

still faces many obstacles: the mismatch in the alignment of government policies and 

industrial Internet platform services with the demands of SMEs, scale diseconomy and 

trust deficiency of industrial Internet platforms, low level of digital transformation 

capabilities and participation in the ecosystem of SMEs. This paper examines the co-

evolution of the government, industrial Internet platforms, and SMEs in the 

advancement of regional industrial Internet ecosystem by exploring the role of 

government subsidies and value co-creation, intending to offer a theoretical foundation 

and practical recommendations for developing a more integrated regional industrial 

Internet ecosystem. 

Model Assumptions and Construction 

This paper studies the co-evolution among the government, industrial internet 

platforms and SMEs by adopting a tripartite evolutionary game model based on 

bounded rationality of the entities, which can deeply reveal the mechanism of strategy 

selection in multi-entity dynamic games, thereby more effectively analyzing the 

evolutionary characteristics of complex collaborative systems (Friedman, 1991). The 

logical relationship among the three parties is constructed, as shown in Figure 1. 



 

Figure 1 Game Model for the Main Participants 

Model Assumptions 

In order to construct the game model, and analyze the stability of the equilibrium 

point of each participant's strategy and the influence relationship of related factors, this 

paper makes the following research hypotheses. 

Assumption 1: The government, industrial Internet platform and SMEs are all of 

bounded rationality. In the process of regional industrial Internet ecology construction, 

they can adapt to environmental changes and adjust their strategies through continuous 

learning to maximize their own interests.  

This means that they will be influenced by factors such as incomplete information, 

cognitive biases, and time constraints when making decisions. Therefore, they will 

continuously learn and adjust their strategies in practice in order to maximize their own 

interests. For instance, through trial-and-error and experience accumulation in 

reinforcement learning, the government can adjust the intensity of subsidies and 

penalties to guide market behavior. Platforms will compare the benefits brought by 

whether they co-create value with enterprises and tend to adopt strategies that yield 

higher returns in the present. SMEs will imitate and learn from other successful digital 

transformation enterprises and adjust their decisions based on industry development 

trends and government incentive policies. 

Assumption 2: The government's strategy combination is {support, no support}, 

with the probability of choosing the support strategy being 𝑥, and the probability of 

choosing the no support strategy being 1 − 𝑥 , 0 ≤ 𝑥 ≤ 1 . The industrial Internet 

platform's strategy combination is {value co-creation, no value co-creation}, with the 

probability of choosing the value co-creation strategy being 𝑦, and the probability of 

choosing the no value co-creation strategy being 1 − 𝑦 , 0 ≤ 𝑦 ≤ 1 . The SMEs' 

strategy combination is {digital transformation, no digital transformation}, with the 



probability of choosing the digital transformation strategy being 𝑧, and the probability 

of choosing the no digital transformation strategy being 1 − z,0 ≤ 𝑧 ≤ 1. When SMEs 

actively engage in digital transformation, the industrial Internet platform can better 

integrate resources and provide services, thereby achieving value creation and 

enhancing the performance of digital transformation (Yang, 2025). 

Assumption 3: When SMEs opt for digital transformation, the basic benefits 

without government support are 𝑅𝑔1, while the reputation benefits from government 

support for SMEs' digital transformation are 𝑅𝑔2. Government subsidies can enhance 

the social reputation, not only improving the government's image but also bringing 

more cooperation opportunities and market trust (Zhu et al., 2024). The cost of the 

government's support strategy is 𝐶1   under government support, the subsidy for 

industrial Internet platforms that co-create value with SMEs is 𝐺1, and the subsidy for 

SMEs undergoing digital transformation is 𝐺2. 

Assumption 4: The basic cost of producing goods and services on the industrial 

Internet platform is 𝐶21  when the platform does not co-create value with SMEs, the 

revenue from selling goods or services to these SMEs is 𝑅2  when the platform adopts 

a value co-creation strategy, the additional costs are 𝐶22. Through value co-creation, 

the synergistic benefits created by the platform and the SMEs are 𝑅𝑐, with the revenue-

sharing allocation ratio being 𝛽. The synergistic benefits obtained by the platform and 

SMEs are 𝛽 × 𝑅𝑐 and (1 − 𝛽) × 𝑅𝑐, respectively. If the government does not support 

digital transformation, it will lead to a decrease in the trust between the platform and 

SMEs, resulting in a reduction of 𝑆𝑐  in the synergistic benefits. In this case, the 

synergistic benefits obtained by the platform and SMEs would be 𝛽 × (𝑅𝑐 − 𝑆𝑐) and 

(1 − 𝛽) × (𝑅𝑐 − 𝑆𝑐), respectively. 

Assumption 5: The basic benefits obtained by SMEs when implementing digital 

transformation are 𝑅3, the opportunity loss of no digital transformation is 𝐶31, the cost 

of digital transformation is 𝐶32, and the risk loss is Q. If SMEs don’t undertake digital 

transformation, the profits of both the enterprises and the government are 0. 

Overall, this paper constructs a complex game framework through the 

aforementioned hypotheses to identify the ideal equilibrium state of the tripartite game 

under the premise of maximizing overall social welfare. The decisions of each party are 

interdependent and collectively determine the evolution direction of the regional 

industrial internet ecosystem. The relevant parameters and meanings of the 

evolutionary game model are shown in Table 2. 



Table 2 Model Parameters 

 Parameters   Meanings  

𝑥 The probability of SMEs’ digital transformation 

𝑦 The probability of value co-creation among industrial Internet platform and SMEs  

𝑧 The probability of government support 

𝑅𝑔1 The basic benefits of government not support 

𝑅𝑔2 The reputation gains from government support 

𝐶1 The cost of government support  

𝐺1 Government subsidies for industrial Internet platforms 

𝐺2 Government subsidies for SMEs  

𝐶21 The basic cost of industrial Internet platform 

𝐶22 The additional cost of value co-creation for industrial Internet platform 

𝑅2 The revenue of industrial Internet platform not value co-creation 

𝑅𝑐 The synergistic benefits generated by value co-creation of industrial Internet platforms 

𝛽 The revenue-sharing allocation ratio 

𝑆𝑐 The reduction in the synergistic benefits for both parties when the government not support 

 𝑅3 The basic benefits of SMEs’ digital transformation 

𝐶31 The opportunity cost of SMEs’ not digital transformation 

𝐶32 The cost of SMEs’ digital transformation 

Q The risk loss of SMEs’ digital transformation 

Construction of payoff matrix 

Based on the above assumptions and variable relations, the payoff matrix of the 

mixed strategy game among the government, industrial Internet platform and SMEs is 

obtained, as shown in Table 3. 

Table 3 Payoff Matrix 



 SMEs  

 Government  

Support 𝑥 

 

No support 1 − 𝑥 

 

Government Platform SMEs Government Platform SMEs 

Platform 

with value 

co-

creation 

𝑦 

 SMEs with 

digital 

transformation 

𝑧 

𝑅𝑔1 + 𝑅𝑔2

− 𝐺1 − 𝐺2

− 𝐶1 

 𝑅2 + 𝛽 ×

𝑅𝑐 + 𝐺1 −

𝐶21 − 𝐶22 

𝑅3

+ (1 − 𝛽) × 𝑅𝑐

+ 𝐺2 − 𝐶32 − 𝑄 

𝑅𝑔1 

 𝑅2 + 𝛽 ×

(𝑅𝑐 − 𝑆𝑐) −

𝐶21 − 𝐶22 

𝑅3 + 

 (1 − 𝛽)

× (𝑅𝑐

− 𝑆𝑐)

− 𝐶32

− 𝑄 

SMEs with no 

digital 

transformation 

1 − 𝑧 

𝑅𝑔1 + 𝑅𝑔2

− 𝐺1 − 𝐶1 

 𝐺1 − 𝐶21 −

𝐶22 

−𝐶31 0 −𝐶21 − 𝐶22 −𝐶31 

Platform 

with no 

value co-

creation 

1 − 𝑦 

 

 SMEs with 

digital 

transformation 

𝑧 

𝑅𝑔1 + 𝑅𝑔2

− 𝐺2 − 𝐶1 

𝑅2 − 𝐶21 

 𝑅3 + 𝐺2 − 𝐶32 −

𝑄 

𝑅𝑔1 𝑅2 − 𝐶21 

𝑅3 − 𝐶32

− 𝑄 

SMEs with 

digital 

transformation 

1 − 𝑧 

𝑅𝑔1 + 𝑅𝑔2

− 𝐶1 

−𝐶21 −𝐶31 0 −𝐶21 −𝐶31 

Stability Analysis of Evolutionary Strategy 

Stability analysis of government’s strategy 

The expected benefits of the government's choice of support strategy  𝑈11 , the 

expected benefits of the government's choice of no support strategy 𝑈12  and the 

average expected benefits 𝑈1
̅̅ ̅ are respectively: 



𝑈11 = 𝑦 × 𝑧 × [𝑅𝑔1 + 𝑅𝑔2 − 𝐺1 − 𝐺2 − 𝐶1] + 𝑦 × (1 − 𝑧) × [𝑅𝑔1 + 𝑅𝑔2 − 𝐺1 −

𝐶1] + (1 − 𝑦) × 𝑧 × (𝑅𝑔1 + 𝑅𝑔2 − 𝐺2 − 𝐶1) + (1 − 𝑦) × (1 − 𝑧) × (𝑅𝑔1 + 𝑅𝑔2 −

𝐶1)                                                               （1） 

𝑈12 = 𝑦 × 𝑧 × 𝑅𝑔1 + 𝑦 × (1 − 𝑧) × 0 + (1 − 𝑦) × 𝑧 × 𝑅𝑔1 + (1 − 𝑦) × (1 −

𝑧) × 0                                                            （2） 

𝑈1
̅̅ ̅ = 𝑥 × 𝑈11 + (1 − 𝑥) × 𝑈12                                     （3） 

The replicator dynamic equation for government strategy choices is: 

𝐹(𝑥) = d𝑥 d𝑡⁄ = 𝑥 × (𝑈11 − 𝑈1
̅̅ ̅) = 𝑥 × (1 − 𝑥) × {𝑅𝑔1 + 𝑅𝑔2 − 𝐶1 − [𝐺1 ×

𝑦 + 𝐺2 × 𝑧 + 𝑅𝑔1 × 𝑧]}                                                （4） 

Among them, the first derivative of x is: 

d(𝐹(𝑥)) d𝑥⁄ = (1 − 2𝑥) × {𝑅𝑔1 + 𝑅𝑔2 − 𝐶1 − 𝐺1 × 𝑦 − [(𝐺2 + 𝑅𝑔1) × 𝑧]} （5） 

Let： 

𝐾(𝑧) = 𝑅𝑔1 + 𝑅𝑔2 − 𝐶1 − 𝐺1 × 𝑦 − [(𝐺2 + 𝑅𝑔1) × 𝑧]                  （6） 

𝑧0 =
𝑅𝑔1+𝑅𝑔2−𝐶1−𝐺1×𝑦

𝐺2+𝑅𝑔1
                                            （7） 

According to the stability theorem of differential equations, the condition for the 

probability of the government choosing the support strategy to be in a stable state is 

𝐹(𝑥) = 0 and  d(𝐹(𝑥)) d𝑥⁄ < 0. 

Proposition 1: When 0 < 𝑧0 < 𝑧 < 1 , 𝑥∗ = 0  is an evolution stable point  

when 0 < 𝑧 < 𝑧0 < 1, 𝑥∗ = 1 is an evolution stable point. 

Proof: Since 𝜕𝐾(𝑧) 𝜕𝑧⁄ < 0, 𝐾(𝑧) is a decreasing function of z. When 𝑧 = 𝑧0, 

𝐾(𝑧) = 0, that is d(𝐹(𝑥)) d𝑥⁄ ≡ 0, 𝐹(𝑥) ≡ 0, at that time all x are in an evolutionary 

stable state. 

When 0 < 𝑧0 < 𝑧 < 1, there is 

𝐾(𝑧) < 0,
d(𝐹(𝑥))

d𝑥
|𝑥=0 < 0,

d(𝐹(𝑥))

d𝑥
|𝑥=1 > 0. At this time, 𝑥 = 0 is an evolutionary 

stable point. 

When 0 < 𝑧 = 𝑧0 < 1, there is 

𝐾(𝑧) > 0,
d(𝐹(𝑥))

d𝑥
|𝑥=0 > 0,

d(𝐹(𝑥))

d𝑥
|𝑥=1 < 0. At this time, 𝑥 = 1 is an evolutionary 



stable point. 

To sum up, the phase diagram of government’s strategy evolution is shown in 

Figure 2. Points in the surface are stable in the x-axis direction. Points on the right side 

of the surface will evolve towards 𝑥 = 0, and points on the left side will evolve towards 

𝑥 = 1. Thus, Proposition 2 can be obtained. 

 

Figure 2 Evolutionary phase diagram of government strategy 

Proposition 2: When other parameters remain constant, as the sum of 𝑅𝑔1 and 

𝑅𝑔2 increases, the government is more inclined to adopt support strategy. As the sum 

of G1 , G2 and C1  increases, the government is more likely to choose non-support 

strategy. This indicates that the probability of the government support strategy is 

directly proportional to the additional benefits gained from support, and inversely 

proportional to the government subsidies for platforms engaging in value co-creation 

and SMEs undergoing digital transformation, and the management costs of government. 

Proof: Due to Formula (7), when 𝑅𝑔1  and 𝑅𝑔2  gradually increase, 𝑧0  will 

gradually increases. At this time, the volume of 𝑉1  increases, indicating that the 

probability of the government choosing support strategy increases. When 𝐺1, 𝐺2 and 

𝐶1 gradually increase, 𝑧0 will gradually decreases. At this time, the volume of 𝑉1 in 

Figure 2 decreases, indicating that the probability of the government choosing support 

strategy decreases. 



Stability analysis of industrial Internet platform’s strategy 

The expected benefits of choosing value co-creation strategy 𝑈21, the expected 

benefits of not choosing value co-creation strategy 𝑈22  and the average expected 

benefits 𝑈2
̅̅ ̅ of platform are respectively: 

𝑈21 = 𝑥 × 𝑧 × (𝑅2 + 𝛽 × 𝑅𝑐 + 𝐺1 − 𝐶21 − 𝐶22) + 𝑥 × (1 − 𝑧) × [𝐺1 − 𝐶21 −

𝐶22] +  (1 − 𝑥) × 𝑧 × [𝑅2 + 𝛽 × (𝑅𝑐 − 𝑆𝑐) − 𝐶21 − 𝐶22] + (1 − 𝑥) × (1 − 𝑧) ×

(−𝐶21 − 𝐶22)                                                       （8） 

𝑈22 = 𝑥 × 𝑧 × (𝑅2 − 𝐶21) + 𝑥 × (1 − 𝑧) × (−𝐶21) +  (1 − 𝑥) × 𝑧 × (𝑅2 −

𝐶21) + (1 − 𝑥) × (1 − 𝑧) × (−𝐶21)                                     （9） 

𝑈2
̅̅ ̅ = 𝑦 × 𝑈21 + (1 − 𝑦) × 𝑈22                                   （10） 

The replicator dynamic equation of platforms’ strategy selection is: 

𝐹(𝑦) = d𝑦 d𝑡⁄ = 𝑦 × (𝑈21 − 𝑈2
̅̅ ̅) = 𝑦 × (1 − 𝑦) × {𝑥 × 𝐺1 − 𝐶22 + (𝑅𝑐 −

𝑆𝑐)  × 𝛽 × 𝑧 + 𝑆𝑐 × 𝛽 × 𝑥 × 𝑧}                                       （11） 

The first derivative of y is: 

d(𝐹(𝑦)) d𝑦⁄ = (1 − 2𝑦) × {𝑥 × 𝐺1 − 𝐶22 + (𝑅𝑐 − 𝑆𝑐)  × 𝛽 × 𝑧 + 𝑆𝑐 × 𝛽 ×

𝑥 × 𝑧}                                                           （12） 

Let： 

𝐺(𝑥) = 𝑥 × 𝐺1 − 𝐶22 + (𝑅𝑐 − 𝑆𝑐)  × 𝛽 × 𝑧 + 𝑆𝑐 × 𝛽 × 𝑥 × 𝑧           （13） 

𝑥0 =
𝐶22−(𝑅𝑐−𝑆𝑐) ×𝛽×𝑧

𝐺1+𝑆𝑐×𝛽 ×𝑧
                                            （14） 

According to the stability theorem of differential equation, the condition for the 

probability of the platform choosing a value co-creation strategy to be in a stable state 

is 𝐹(𝑦) = 0 and d(𝐹(𝑦)) d𝑦⁄ < 0. 

Proposition 3 When 0 < 𝑥0 < 𝑥 < 1 , 𝑦∗ = 1  is an evolutionary stable point  

when 0 < 𝑥 < 𝑥0 < 1, 𝑦∗ = 0 is an evolutionary stable point. 

Proof: Since 𝜕𝐺(𝑥) 𝜕𝑥⁄ > 0 , 𝐺(𝑥)  is an increasing function of 𝑧 . Therefore, 

when 𝑥 = 𝑥0,  𝐺(𝑥) = 0, that is d(𝐹(𝑦)) d𝑦⁄ ≡ 0, 𝐹(𝑦) ≡ 0, at this time, all y are 

in the evolutionary stable state. 

When 0 < 𝑥0 < 𝑥 < 1 , 𝐺(𝑥) > 0 , at this moment, 
d(𝐹(𝑦))

d𝑦
|𝑦=0 > 0 , 



d(𝐹(𝑦))

d𝑦
|𝑦=1 < 0, then 𝑦∗ = 1 is the evolutionary stable strategy (ESS) of the platform. 

Conversely, when 0 < 𝑥 < 𝑥0 < 1 , 𝐺(𝑥) < 0 , at this time, 
d(𝐹(𝑦))

d𝑦
|𝑦=0 < 0 , 

d(𝐹(𝑦))

d𝑦
|𝑦=1 > 0 , then 𝑦 = 0  is the ESS of the platform. Figure 3 shows the phase 

diagram of the platform’s strategic evolution. Points in the surface are stable in the y-

axis direction. Points in the left front of the surface will evolve towards 𝑦 = 1, and 

points in the right back will evolve towards 𝑦 = 0. Thus, Proposition 4 can be obtained. 

 

Figure 3 Evolutionary phase diagram of industrial Internet platform 

Proposition 4: When other parameters remain constant, as the values of 𝐺1, 𝑅𝑐 

and 𝛽  increase, platforms are more likely to value co-creation strategies. With the 

increase of 𝐶22  and 𝑆𝑐 , platforms are more inclined to no value co-creation. This 

indicates that the probability of platforms choosing value co-creation strategies is 

directly proportional to government subsidies, synergistic benefits of value co-creation 

with SMEs, and the revenue-sharing allocation ratio. Conversely, it is inversely 

proportional to the additional costs of value co-creation and the reduction in synergistic 

benefits when government not support. 

Proof: Due to Formula (14), when 𝐺1, 𝑅𝑐 and 𝛽 gradually increase, the value 

of 𝑥0 will gradually decrease. In this case, the volume of 𝑉4 in Figure 3 increases, 

indicating a higher probability of the platform choosing a value co-creation strategy. 

When 𝐶22 and 𝑆𝑐 gradually increase, the value of 𝑥0 will gradually increase. In this 



case, the volume of 𝑉4  in Figure 3 decreases, indicating a lower probability of the 

platform choosing a value co-creation strategy. 

Stability analysis of SMEs’ strategy 

The expected benefits of SMEs choosing transformation strategy 𝑈31 ,the 

expected benefits of not choosing transformation strategy 𝑈32  and the average 

expected benefits 𝑈3
̅̅ ̅ are respectively: 

𝑈31 = 𝑥 × 𝑦 × [𝑅3 + (1 − 𝛽) × 𝑅𝑐 + 𝐺2 − 𝐶32 − 𝑄] + 𝑥 × (1 − 𝑦) × (𝑅3 +

𝐺2 − 𝐶32 − 𝑄) + (1 − 𝑥) × 𝑦 ×  [𝑅3 +  (1 − 𝛽) × (𝑅𝑐 − 𝑆𝑐)  − 𝐶32 − 𝑄] + (1 −

𝑥) × (1 − 𝑦) × [𝑅3 − 𝐶32 − 𝑄]                                       （15） 

𝑈32 = 𝑥 × 𝑦 × (−𝐶31) + 𝑥 × (1 − 𝑦) × (−𝐶31) + (1 − 𝑥) × 𝑦 × (−𝐶31) +

(1 − 𝑥) × (1 − 𝑦) × (−𝐶31)                                          （16） 

𝑈3
̅̅ ̅ = 𝑧 × 𝑈31 + (1 − 𝑧) × 𝑈32                                    （17） 

The replicator dynamic equation of SMEs’ choice is as follows: 

𝐹(𝑧) = d𝑧 d𝑡⁄ = 𝑧 × (𝑈31 − 𝑈3
̅̅ ̅) = 𝑧 × (1 − 𝑧) × {𝐶31 − 𝐶32 − 𝑄 + 𝑅3 + 𝑥 ×

𝐺2 + 𝑦 × (1 − 𝛽) × (𝑅𝑐 − 𝑆𝑐) + 𝑥 × 𝑦 × (1 − 𝛽) × 𝑆𝑐}                   （18） 

The first derivative of 𝑧 is: 

d(𝐹(𝑧)) d𝑧⁄ = (1 − 2𝑧) × {𝐶31 − 𝐶32 − 𝑄 + 𝑅3 + 𝑥 × 𝐺2 + 𝑦 × (1 − 𝛽) ×

(𝑅𝑐 − 𝑆𝑐) + 𝑥 × 𝑦 × (1 − 𝛽) × 𝑆𝑐}                                    （19） 

Let： 

𝐽(𝑦) = 𝐶31 − 𝐶32 − 𝑄 + 𝑅3 + 𝑥 × 𝐺2 + 𝑦 × (1 − 𝛽) × (𝑅𝑐 − 𝑆𝑐) + 𝑦 × 𝑥 ×

(1 − 𝛽) × 𝑆𝑐                                                      （20） 

𝑦0 =
𝐶32+𝑄−𝑅3−𝐶31−𝑥×𝐺2

(1−𝛽)×(𝑅𝑐−𝑆𝑐)+𝑥×(1−𝛽)×𝑆𝑐
                                    （21） 

According to the stability theorem of differential equation, the condition for the 

probability of SMEs choosing the digital transformation strategy to be in a stable state 

is 𝐹(𝑧) = 0 and d(𝐹(𝑧)) d𝑧⁄ < 0. 

Proposition 5: When 0 < 𝑦0 < 𝑦 < 1, 𝑧∗ = 0 is an evolutionary stable point  

when 0 < 𝑦 < 𝑦0 < 1, 𝑧∗ = 1 is an evolutionary stable point. 

Proof: Since 𝜕𝐽(𝑦) 𝜕𝑦⁄ > 0 , 𝐽(𝑦)  is an increasing function of 𝑦 . Therefore, 



when 𝑦 = 𝑦0, 𝐽(𝑦) = 0, that is d(𝐹(𝑦)) d𝑦⁄ ≡ 0,  𝐹(𝑦) ≡ 0, at this time,  all z are 

in the evolutionary stable state  

When 0 < 𝑦0 < 𝑦 < 1, 𝐽(𝑦) > 0, at this time, 
d(𝐹(𝑧))

d𝑧
|𝑧=0 > 0, 

d(𝐹(𝑧))

d𝑧
|𝑧=1 < 0, 

then 𝑧 = 1  is the evolutionary stability strategy of SMEs. Conversely, when 

0 < 𝑦 < 𝑦0 < 1,𝐽(𝑦) < 0, at this time, 
d(𝐹(𝑧))

d𝑧
|𝑧=0 < 0, 

d(𝐹(𝑧))

d𝑧
|𝑧=1 > 0, then 𝑧 = 0 

is the evolutionary stability strategy of SMEs. Figure 4 shows the phase diagram of 

SMEs’ strategic evolution. Points in the surface are stable in the z-axis direction. Points 

on the left side of the surface will evolve towards 𝑧 = 0, and points on the right side 

will evolve towards 𝑧 = 1. Thus, Proposition 6 can be obtained. 

 

Figure 4 Evolutionary phase diagram of SMEs 

Proposition 6: When other parameters remain constant, as the values of 𝑅3, 𝐶31, 

𝐺2 , and 𝑅𝑐  increase, SMEs are more inclined to digital transformation strategy. 

Conversely, as 𝐶32 , 𝑆𝑐 , 𝛽 , and 𝑄  decrease, SMEs are more likely to no digital 

transformation strategy. This indicates that the probability of SMEs choosing digital 

transformation strategy is directly proportional to the basic benefits of digital 

transformation, the opportunity costs of not digital transformation, the government 

subsidies to SMEs, and the synergistic benefits generated by value co-creation with 

platforms. It is inversely proportional to the costs of digital transformation, the 

reduction in synergistic benefits when the government not support, the revenue-sharing 

allocation ratio, and the risk loss of digital transformation. 



Proof: According to Formula (21), when 𝑅3, 𝐶31,𝐺2 and 𝑅𝑐 gradually increase, 

the value of 𝑦0 decreases, indicating an increase in the volume of 𝑉6 shown in Figure 

4, which suggests a higher likelihood of SMEs adopting a digital transformation 

strategy. When 𝐶32 , 𝑆𝑐 , 𝛽  and 𝑄  gradually increase, the value of 𝑦0  increases, 

indicating a decrease in the volume of 𝑉6, which suggests a lower likelihood of SMEs 

adopting a digital transformation strategy. 

Stability analysis of system equilibrium point 

By combining Formulas (4), (11) and (18), the replication power system of SMEs, 

industrial Internet platform and government can be obtained as follows: 

𝐹(𝑥) = 𝑥 × (1 − 𝑥) × {𝑅𝑔1 + 𝑅𝑔2 − 𝐶1 − [𝐺1 × 𝑦 + 𝐺2 × 𝑧 + 𝑅𝑔1 × 𝑧]} 

𝐹(𝑦) = 𝑦 × (1 − 𝑦) × {𝑥 × 𝐺1 − 𝐶22 + (𝑅𝑐 − 𝑆𝑐)  × 𝛽 × 𝑧 + 𝑆𝑐 × 𝛽 × 𝑥 × 𝑧} 

𝐹(𝑧) = 𝑧 × (1 − 𝑧) × {𝐶31 − 𝐶32 − 𝑄 + 𝑅3 + 𝑥 × 𝐺2 + 𝑥 × 𝑦 × [(1 − 𝛽) × 𝑆𝑐] −

𝑦 × [(1 − 𝛽) × (𝑅𝑐 − 𝑆𝑐) ]}                                          （22） 

Let 𝐹(𝑥) = 𝐹(𝑦) = 𝐹(𝑧) = 0, the local equilibrium point of the system can be 

obtained as 𝐸1(0,0,0) , 𝐸2(0,1,0) , 𝐸3(0,1,0) , 𝐸4(0,0,1) , 𝐸5(1,1,0) , 𝐸6(1,0,1) , 

𝐸7(0,1,1) , 𝐸8(1,1,1) , 𝐸9(𝑥0, 𝑦0, 𝑧0) , 0 ≤ 𝑥0, 𝑦0, 𝑧0 ≤ 1 . According to Friedman 

(1991), the ESS of the system can be obtained by analyzing the local stability of 

Jacobian matrix of the game system. The Jacobian matrix of Formulas (22) is shown in 

Formulas (23): 

𝐽 = [

𝜕𝐹(𝑥) 𝜕𝑥⁄ 𝜕𝐹(𝑥) 𝜕𝑦⁄ 𝜕𝐹(𝑥) 𝜕𝑧⁄

𝜕𝐹(𝑦) 𝜕𝑥⁄ 𝜕𝐹(𝑦) 𝜕𝑦⁄ 𝜕𝐹(𝑦) 𝜕𝑧⁄

𝜕𝐹(𝑧) 𝜕𝑥⁄ 𝜕𝐹(𝑧) 𝜕𝑦⁄ 𝜕𝐹(𝑧) 𝜕𝑧⁄
]                          （23） 

According to the evolutionary game theory, if all the eigenvalues of the Jacobian 

matrix at an equilibrium point are non-positive, then the equilibrium point is an ESS of 

the system evolution strategy. First, taking the equilibrium point 𝐸1(0,0,0)  as an 

example, the Jacobian matrix 𝐽1 at this point is obtained as follows: 

𝐽1 = [

𝑅𝑔1 + 𝑅𝑔2 − 𝐶1 0 0

0 −𝐶22 0
0 0 𝑅3 + 𝐶31 − 𝐶32 − 𝑄

]                  （24） 

𝐽1  indicates the eigenvalue 𝜆1 = 𝑅𝑔1 + 𝑅𝑔2 − 𝐶1，𝜆2 = −𝐶22，𝜆3 = 𝑅3 +

𝐶31 − 𝐶32 − 𝑄 of the Jacobi matrix where the equilibrium point 𝐸1(0,0,0) is located. 

By analogy, the eigenvalues of the Jacobian matrix at each equilibrium point obtained 

    



are shown in Table 4. 

According to Formula (7), because 0 ≪ 𝑧0 ≪ 1, 𝑧0 is always greater than 0， 

while 0 ≪ 𝑦 ≪ 1, so 𝑅𝑔1 + 𝑅𝑔2 > 𝐶1 + 𝐺1.      

According to Formula (14), because 0 ≪ 𝑥0 ≪ 1, 𝑥0 is always greater than 0， 

while 0 ≪ 𝑧 ≪ 1, so 𝐶22 > (𝑅𝑐 − 𝑆𝑐)  × 𝛽. 

According to Formula (21), because 0 ≪ 𝑦0 ≪ 1, 𝑦0 is always greater than 0， 

while 0 ≪ 𝑥 ≪ 1, so 𝐶32 + 𝑄 > 𝑅3 + 𝐶31. 

In order to facilitate the analysis of the sign of the eigenvalues corresponding to 

different equilibrium points, and without losing generality, we assume that 

𝑅𝑔1 + 𝑅𝑔2 − 𝐶1 − 𝐺1 − 𝐺2>0, 

𝑅2 + 𝛽 × 𝑅𝑐 + 𝐺1 − 𝐶21 − 𝐶22 > 0, 

𝑅3 + (1 − 𝛽) × 𝑅𝑐 + 𝐺2 − 𝐶32 − 𝑄 > 0. 

That is, the net benefits of industrial Internet ecosystem construction by 

government, platforms and SMEs are greater than those of not developing industrial 

Internet ecosystem. 

Table 4 Eigenvalues of Jacobian matrix of the equilibrium point 

Equilibrium point 𝜆1 𝜆2 𝜆3 

𝐸1(0,0,0) 𝑅𝑔1 + 𝑅𝑔2 − 𝐶1 −𝐶22 𝑅3 + 𝐶31 − 𝐶32 − 𝑄 

𝐸2(1,0,0) −（𝑅𝑔1 + 𝑅𝑔2 − 𝐶1） −（𝐶22 − 𝐺1） 

−[（𝐶32 + 𝑄) − (𝐺2 + 𝑅3

+ 𝐶31)] 

𝐸3(0,1,0) 𝑅𝑔1 + 𝑅𝑔2 − （𝐺1 + 𝐶1） 𝐶22 

(1 − 𝛽) × (𝑅𝑐 − 𝑆𝑐) − [（𝐶32

+ 𝑄） − (𝑅3 + 𝐶31)] 

𝐸4(0,0,1) −（𝐶1 + 𝐺2 − 𝑅𝑔2） −[𝐶22 − 𝛽 × (𝑅𝑐 − 𝑆𝑐)] （𝐶32 + 𝑄） − （𝑅3 + 𝐶31） 

𝐸5(1,1,0) −（𝑅𝑔1 + 𝑅𝑔2 − 𝐺1 − 𝐶1） −（𝐺1 − 𝐶22） 

(1 − 𝛽) × 𝑅𝑐 + 𝐺2 + 𝑅3 + 𝐶31

− 𝐶32 − 𝑄 

𝐸6(1,0,1) −(𝑅𝑔2 − 𝐺2 − 𝐶1) −[𝐶22 − (𝛽 × 𝑅𝑐 + 𝐺1)] −(𝐺2 + 𝑅3 + 𝐶31 − 𝐶32 − 𝑄) 

𝐸7(0,1,1) 𝑅𝑔2 − 𝐺1 − 𝐺2 − 𝐶1 𝐶22 − (𝑅𝑐 − 𝑆𝑐) × 𝛽 

−[(1 − 𝛽) × (𝑅𝑐 − 𝑆𝑐) + 𝑅3

+ 𝐶31 − 𝐶32 − 𝑄] 

𝐸8(1,1,1) -(𝑅𝑔2 − 𝐺1 − 𝐺2 − 𝐶1) −[(𝛽 × 𝑅𝑐 + 𝐺1) − 𝐶22] 

−[(1 − 𝛽) × 𝑅𝑐 + 𝐺2 + 𝑅3

+ 𝐶31 − 𝐶32 − 𝑄] 



According to the eigenvalues in Table 4, the system evolution stability strategy is 

analyzed under the following three cases: 

(1) Case 1: When 𝑅𝑔1 + 𝑅𝑔2 − 𝐶1 > 0 , 𝐶22 − (𝛽 × 𝑅𝑐 + 𝐺1) > 0 , 𝐶22 − 𝐺1 −

𝛽 × 𝑅𝑐 > 0 and (𝐶32 + 𝑄) − (𝐺2 + 𝑅3 + 𝐶31) > 0 , the reputation benefits obtained 

by government support plus the basic benefits are greater than the support costs  the 

additional cost of value co-creation is greater than the government subsidies and 

additional synergistic benefits of platforms when they choose value co-creation under 

government support  the sum of the costs and risk loss of SMEs’ digital transformation 

exceeds the sum of basic benefits, government subsidies, and the savings in opportunity 

costs of digital transformation. As shown in Table 5, the eigenvalues of the Jacobian 

matrix for 𝐸2(1,0,0)  in this case are all negative, indicating that the system's only 

stable equilibrium is 𝐸2(1,0,0) , and the corresponding evolutionary strategy is 

(support, no value co-creation, no digital transformation). 

(2) Case 2: When 𝑅𝑔2 − 𝐺2 − 𝐶1 > 0 , 𝐶22 − 𝛽 × 𝑅𝑐 − 𝐺1 > 0 and 𝐺2 + 𝑅3 +

𝐶31 − 𝐶32 − 𝑄 > 0, the reputation benefits of government support are greater than the 

government subsidies for SMEs and the costs of government support  when platforms 

adopt value co-creation strategy, the additional costs are greater than the total of the 

synergistic benefits and the government subsidies  the sum of the government subsidies, 

basic benefits, and opportunity loss obtained by SMEs undergoing digital 

transformation is greater than the sum of the costs and loss of digital transformation. 

As shown in Table 5, the eigenvalues of the Jacobian matrix for 𝐸6(1,0,1) in this case 

are all negative, indicating that the system's only stable equilibrium is 𝐸6(1,0,1), and 

the corresponding evolutionary strategy is (support, no value co-creation, digital 

transformation). 

(3) Case 3. When 𝑅𝑔2 − 𝐺1 − 𝐺2 − 𝐶1 > 0 , 𝛽 × 𝑅𝑐 + 𝐺1 − 𝐶22 > 0  and (1 −

𝛽) × 𝑅𝑐 + 𝐺2 + 𝑅3 + 𝐶31 − 𝐶32 − 𝑄 > 0 , the reputation benefits of government 

support are greater than the support costs and the subsidies for platforms and SMEs  

when platforms choose value co-creation under government support, the government 

subsidies and the additional synergistic benefits they obtain are greater than the 

additional costs of value co-creation with SMEs  the total sum of the basic benefits of 

SMEs' digital transformation, the government subsidies, and the additional synergistic 

benefits is greater than the sum of the costs and risk loss of digital transformation. As 

shown in Table 5, the eigenvalues of the Jacobian matrix for 𝐸8(1,1,1) in this case are 

all negative, indicating that the system's only stable equilibrium is 𝐸8(1,1,1), and the 



corresponding evolutionary strategy is (support, value co-creation, digital 

transformation) 

To sum up, there are three gradual stability points in the system: 𝐸2(1,0,0) , 

𝐸6(1,0,1)  and 𝐸8(1,1,1) . According to the payoff matrix, when all three parties 

actively participate, the overall benefit of the system reaches the maximum, so 

𝐸8(1,1,1) is the most ideal state. 

Table 5 Local stability of equilibrium points under different cases 

Equilibrium points  

Case 1 Case 2 Case 3 

𝜆1 𝜆2 𝜆3  stability  𝜆1 𝜆2 𝜆3  stability  𝜆1 𝜆2 𝜆3  stability  

𝐸1(0,0,0) + − * 

Instability 

point 

+ − * 

Instability 

point 

+ − * 

Instability 

point 

𝐸2(1,0,0) − − − ESS − * + 

Instability 

point 

− * + 

Instability 

point 

𝐸3(0,1,0) + + * 

Instability 

point 

+ + * 

Instability 

point 

+ + * 

Instability 

point 

𝐸4(0,0,1) − − + 

Instability 

point 

− − + 

Instability 

point 

− − + 

Instability 

point 

𝐸5(1,1,0) − * + 

Instability 

point 

− * + 

Instability 

point 

− * + 

Instability 

point 

𝐸6(1,0,1) − * + 

Instability 

point 

− − − ESS * + * 

Instability 

point 

𝐸7(0,1,1) * + * 

Instability 

point 

* + * 

Instability 

point 

+ + * 

Instability 

point 

𝐸8(1,1,1) − + - 

Instability 

point 

− + − 

Instability 

point 

− − − ESS 

𝐸9(𝑥0, 𝑦0, 𝑧0)  saddle point  

Note: 1) “+” means that the eigenvalue is positive  2) “-” means that the eigenvalue 

is negative  3) “*” means that the eigenvalue symbol is uncertain. 



Simulation Analysis 

To verify the effectiveness of evolutionary stability analysis and to analyze the 

impact of government subsidies for platforms, subsidies for SMEs, the coefficient of 

synergistic benefits, opportunity loss, and risk loss on the process and outcomes of 

system evolutionary game, this section is based on a relatively ideal stable state 

𝐸8(1,1,1) (Case 3). Although the specific values varies among enterprises and contexts, 

the parameter settings of this model aim to capture its core economic meaning and 

relative influence (Sterman, 2000), referring to the rules for determining parameter 

values in existing literature (Xu and Wang, 2023, Liu et al., 2021, Du and Qu, 2023, 

Chen et al., 2019, Xie et al., 2017, Liu et al., 2015), expert assessments and real cases. 

Considering the interactions among parameters, the model parameters are assigned as 

follows, and all values of each parameter fall within a reasonable range: 

Array: 𝑅𝑔1 = 5   𝑅𝑔2 = 90   𝐶1 = 12   𝐺1 = 20   𝐺2 = 30   𝐶22 = 55   𝑅𝐶 =

100  𝑅3 = 20  𝛽 = 0.5  𝑆𝑐 = 5  𝐶31 = 25  𝐶32 = 40  𝑄 = 15. 

Model testing 

To test the effectiveness of the stability analysis of the system evolution, the array 

was input into the model for simulation, and the results are shown in Figure 5. As 

illustrated in Figure 5, the system ultimately evolves to state 𝐸8(1,1,1), consistent with 

the conclusion of Case 3. The simulation analysis aligns with the conclusions drawn 

from the system evolution stability analysis in this paper, confirming the model's 

validity and providing significant practical guidance for governments, industrial 

Internet platforms, and SMEs. Additionally, to eliminate the influence of initial 

probability values on the system's evolution, the initial strategy probabilities for the 

government, platform, and SMEs are set to 0.5, 0.5, and 0.5, respectively. This study 

examines the impact of government subsidies for platforms 𝐺1, government subsidies 

for SMEs 𝐺2 , synergistic benefits 𝑅𝑐 , the revenue-sharing allocation ratio β, 

opportunity loss 𝐶31 , and risk loss Q on the evolutionary strategies of the game 

participants. 



 

Figure 5 Results of evolutionary game simulation  

The impact of government subsidies for industrial Internet platforms 𝑮𝟏 on the 

results of system evolution  

To study the impact of changes in government subsidies for industrial Internet 

platforms 𝐺1 on the results of system evolution, under the condition that all other 

parameters remain constant, the values of 𝐺1  are set to 4.5, 5.5, 20, and 40, 

respectively, the simulation results are shown in Figure 6(a). As illustrated in Figure 

6(a), the critical value for government subsidies to platform is between 4.5 and 5.5. 

When the government's subsidy to the platform is below this threshold, the government, 

platforms, and SMEs will ultimately choose support, no value co-creation, and digital 

transformation strategies, respectively. In this case, the system's evolutionary stability 

point is 𝐸6(1,0,1) . When the government's subsidy to the platform exceeds this 

threshold, the government, platforms, and SMEs will ultimately choose support, value 

co-creation, and digital transformation strategies, respectively. In this case, the system's 

evolutionary stability point is 𝐸8(1,1,1) . As shown in Figure 6(b), increasing 

government subsidies for platforms slows the rate at which the government evolves 



towards a support strategy, accelerates the rate at which platforms evolve towards a 

value co-creation strategy, and accelerates the rate at which SMEs evolve towards 

digital transformation. 

 

Figure 6(a) The influence of government subsidies for industrial Internet 

platform on system evolution 

 

Figure 6(b) The influence of government subsidies for industrial Internet 

platform on evolution rate 



The impact of government subsidies for SMEs 𝑮𝟐  on the results of system 

evolution 

To study the impact of changes in government subsidies for SMEs 𝐺2 on system 

evolution, under the condition that other parameters remain constant, the values of 𝐺2 

are set to 10, 30, and 50, respectively. The simulation results are shown in Figure 7(a). 

As illustrated in Figure 7(a), changes in government subsidies do not affect the system's 

evolutionary stability, but only the rate at which the system reaches this stability point. 

This is because, even without government subsidies, SMEs would still benefit 

significantly from joining the platform, so government subsidies do not influence SMEs’ 

strategy choices. 

As can be seen from Figure 7(b), the increase of government subsidies for SMEs 

slows down the rate of government evolution to support strategy, accelerates the rate of 

platform evolution to value co-creation strategy, and accelerates the rate of SMEs 

evolution to digital transformation strategy. 

Figure 7(a) The influence of government subsidies for SMEs on system evolution 



 

Figure 7(b) The influence of government subsidies for SMEs on evolution rate 

The impact of the revenue-sharing allocation ratio 𝜷  on the results of system 

evolution 

To investigate the impact of changes in the revenue-sharing allocation ratio 𝛽 on 

the system's evolutionary outcomes, under the condition that other parameters remain 

constant, the values of 𝛽 are set at 0.3, 0.4, 0.5, and 0.7, respectively. The simulation 

results are shown in Figure 8(a). As illustrated in Figure 8(a), the critical value for the 

revenue-sharing allocation ratio 𝛽 is between 0.3 and 0.4. When the revenue-sharing 

allocation ratio 𝛽 is below this critical value, the government, platform, and SMEs 

will ultimately choose support, no value co-creation, and digital transformation 

strategies, respectively. In this case, the system's evolutionary stable point is 𝐸6(1,0,1). 

If the revenue-sharing allocation ratio 𝛽 exceeds this critical value, the government, 

platform, and SMEs will ultimately choose support, value co-creation, and digital 

transformation strategies, respectively. In this case, the system's evolutionary stable 

point is 𝐸8(1,1,1) . The revenue-sharing allocation ratio 𝛽  directly influences the 

evolution of the platform but does not affect the evolution of the government and SMEs. 

The evolutionary results indicate that the revenue-sharing allocation ratio is a crucial 



factor in determining the strategic choices of the platform. Only when the revenue-

sharing allocation ratio exceeds a certain threshold will the platform opt for value co-

creation strategy, and the larger the coefficient, the stronger the willingness for value 

co-creation. 

As can be seen from Figure 8(b), the increase of the revenue-sharing allocation 

ratio 𝛽 accelerates the evolution rate of platform to value co-creation strategy, and 

slows down the evolution rate of SMEs to digital transformation. 

 

Figure 8(a) The influence of the revenue-sharing allocation ratio on system evolution 

 

Figure 8(b) The influence of the revenue-sharing allocation ratio on 

evolution rate 



The impact of risk loss Q on the results of system evolution 

To study the impact of the risk loss from SMEs joining the industrial Internet 

platform on the outcomes of the evolutionary game, under the condition that other 

parameters remain constant, the values of Q are set at 15, 30, 44, and 45, respectively. 

The simulation results are shown in Figure 9(a). As illustrated in Figure 9(a), the critical 

threshold for the risk loss of SMEs joining the platform is between 44 and 45. When 

the risk loss is below this threshold, the government, the platform, and the enterprise 

will ultimately choose to support, co-create value, and digital transformation, 

respectively. In this case, the system's evolutionary stable point is 𝐸8(1,1,1). If the risk 

loss exceeds this threshold, the SMEs will opt not to join the platform, and the platform 

will choose not to co-create value. In this case, the system's evolutionary stable point is 

𝐸2(1,0,0) . Therefore, when the risk cost is high, SMEs will choose not to join the 

platform to protect their interests and minimize loss. If the platform chooses to share 

value, it would result in resource wastage. Therefore, platforms should enhance their 

data security and technical support capabilities. Ensuring robust and reliable operations 

though technical fortification and standardization will build SMEs’ trust and lower risk 

loss. 

As can be seen from Figure 9(b), the increase of risk loss when SMEs join the 

industrial Internet platform slows down both the evolution rate of the platform to value 

co-creation strategy and the SMEs to digital transformation strategy. 

 



 

Figure 9(a) The influence of risk loss on system evolution 

 

Figure 9(b) The influence of risk loss on evolution rate 

Conclusions and Future Research 

Conclusions and suggestions 

Based on the current development status of industrial Internet platforms in China, 



this paper develops an evolutionary game model involving the government, industrial 

Internet platforms, and SMEs within the regional industrial Internet ecosystem, and 

presents the following conclusions: 

(1) For the government, its strategic choices are not only influenced by subsidies 

for industrial Internet platforms co-creating value with SMEs, and SMEs undertaking 

digital transformation, but also by the reputational benefits resulting derived therefrom. 

Excessive subsidies will put pressure on the government's finances and may lead to a 

reduction in government support for digital transformation. However, a moderate 

reduction in subsidies will not have an impact on the system's stability. 

Therefore, government subsidies should set certain technical thresholds and 

coordination requirements to prevent low-level redundant construction, ensure that 

subsidy funds are properly directed towards promising platforms and SMEs. Besides, 

the government should dynamically match social and technological demands by 

iterating policy tools basing on different stages of equipment networking, data 

application, and ecological collaboration. Policy design should balance technical 

efficiency with social equity to mitigate platform monopolization and SMEs 

marginalization. To redress power asymmetry, the government should incentivize 

equitable revenue-sharing agreements between platforms and SMEs, thereby fostering 

long-term trust and forming a benchmark effect, which can reduce government 

supervision costs while increasing its reputation benefits. Moreover, by formulating and 

implementing data security and privacy protection regulations, government can reduce 

trust deficit from data leakage risks for SMEs, and stimulate deeper value co-creation. 

(2) For industrial Internet platforms, their strategy choices are mainly influenced 

by government subsidies obtained through value co-creation with SMEs, synergistic 

benefits, and revenue-sharing allocation ratio. The probability of platforms choosing 

value co-creation strategy is positively correlated with government subsidies. Only 

when the government subsidy exceeds a certain threshold, will platforms choose the 

value co-creation strategy. When the government provides significant subsidies to 

platforms, they are more inclined to choose the value co-creation strategy. The greater 

the subsidy, the faster the system evolves to a stable state. Besides, the probability of 

platforms choosing the value co-creation strategy is positively correlated with the 

synergistic benefits and the revenue-sharing allocation ratio. Only when the revenue-

sharing allocation ratio exceeds a certain threshold, will the platform choose value co-

creation strategy, and the greater the ratio, the faster the system evolves to the stable 



state. 

Therefore, the industrial Internet platform needs to proactively identify all the key 

actors within the ecosystem and establish effective connection mechanisms, including 

good communication channels with the government to seek policy support. Meanwhile, 

the platform should actively integrate resources and develop ecological value co-

creation services, such as order sharing, production capacity collaboration, and 

centralized procurement and sales, to generate synergistic benefits and network effects. 

Additionally, the sustainability of the ecosystem is contingent upon fair value 

distribution. Large platforms usually possess stronger technological capabilities, 

market share, and bargaining power (Lee and Hwang, 2018, Rietveld et al., 2020). This 

power asymmetry will dampen the participation of SMEs and hinder the long-term 

ecological healthy. It is necessary for platform to jointly formulate fair and transparent 

cooperation agreements with SMEs, design equitable revenue-sharing mechanisms, to 

attract broader engagement, thus forming a sustainable industrial Internet ecosystem. 

(3) For SMEs, their strategic choices are mainly influenced by the government 

subsidies, synergistic benefits, the revenue-sharing allocation ratio, and the risk loss. 

The probability of SMEs choosing digital transformation strategy is positively 

correlated with government subsidies, and the greater the subsidy, the faster the system 

evolves to a stable state. The probability of SMEs choosing digital transformation 

strategy is negatively correlated with the revenue-sharing allocation ratio because 

SMEs share benefits with the platform. Meanwhile, the lower the risk loss of digital 

transformation, the greater the propensity of SMEs to pursue digital transformation 

strategy. It can be seen that trust deficits and high transaction costs impede digital 

transformation. 

Therefore, SMEs should proactively build heterogeneous actor networks and 

integrate into regional ecosystems. This includes actively seeking incentive policies 

from local government, seeking collaboration with leading enterprises within industrial 

clusters, and integrating regional R&D resources. Simultaneously, SMEs can 

reconfigure power dynamics by building horizontal alliances from the industrial chain. 

This collective action strengthens their negotiating position for fairer data rules and 

revenue-sharing with platforms, mitigating power asymmetries. Moreover, when 

adopting industrial Internet technologies, they should ensure internal sociotechnical 

alignment with organizational structure, employee skills, and corporate culture beyond 

a narrow focus on technology (Mbanefo and Grobbelaar, 2024). Selectively 



participating in high value co-creation scenarios can reduce initial investment costs and 

build trust with platforms. Furthermore, proactively defining data ownership rights, 

usage rights, and revenue rights before platform integration is essential for securing the 

circulation of data values, thereby mitigating platform access risks. 

Limitations and future research 

Although this evolutionary game model elucidates the strategic interactions 

among government, industrial Internet platforms, and SMEs in China's Industrial 

Internet ecosystem and proposes targeted suggestions, this research still has certain 

limitations, mainly manifested in model assumptions and dynamic changes. The model 

relies on idealized assumptions such as complete rationality and information symmetry, 

which are challenged in real-world settings by factors such as information asymmetry, 

institutional norms, social networks, and risk preferences, potentially compromising its 

predictive accuracy. For instance, the platform may overstate its service capabilities to 

secure subsidies or attract SMEs, while SMEs may underreport risks or true 

performance, which will impede government assessment of actual costs and benefits, 

potentially leading to suboptimal subsidy policies. Besides, this study is conducted 

under a highly dynamic and policy-driven environment, mainly focuses on the current 

developmental stage, lacking longitudinal analysis of rapid technological, market, and 

policy dynamics, which may limit the long-term applicability and generalizability of its 

findings. 

Looking forward to the future, several promising research directions emerge. 

Firstly, broadening the scope to include actors such as financial and research institutions, 

would provide a more comprehensive view of industrial Internet ecosystem dynamics. 

Secondly, constructing case studies on specific regions or industries are needed to 

dissect how sectoral traits shape strategic interactions among stakeholders, to enhance 

the model's explanatory and predictive power. Furthermore, comparative studies in 

international contexts, such as EU or USA, will develop a global perspective on 

regional industrial Internet ecosystem. 
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