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With the development of science and technology, digital inclusive finance has been widely used in various fields and has promoted the development of industrial structures. The development of the sports industry is a realistic option for improving public health problems and sustainable economic development. In this study, we understand the impact of digital inclusion finance on the sports industry from the perspective of upgrading the living standards of rural residents. Using relevant data from some domestic provinces in China from 2015–2019 as a sample, we explore the relationship between digital inclusion finance and the sports industry and analyse whether the living standards of rural residents play a mediating role. The study finds that: firstly, digital inclusive finance has a facilitating effect on the development of the sports industry. Secondly, digital inclusive finance can create a scale effect by increasing rural per capita disposable income, which in turn promotes the development of the sports industry. Thirdly, digital inclusive finance will use its digital and precise characteristics to precisely improve the consumption structure of rural residents, thus promoting the development of the sports industry. The study enriches the research related to digital economy represented by digital inclusive finance, and has important practical guidance significance for the development of China’s sports industry.
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1 INTRODUCTION
With the gradual spread of the COVID-19 epidemic, economic development around the world has been seriously affected (Xiang et al., 2022). While the epidemic is being prevented and controlled, people’s health awareness has increased dramatically, and the demand for good sanitation and health services is rising, making the sports industry become a hot industry for economic development in the world today (Vega et al., 2020). According to the World Health Organization, by 2022, the number of participants in China’s sports industry will reach 450 million (Luo et al., 2022), yet the level of public health participation will only reach 56.3% of the global average, indicating that the development of China’s current sports industry is lagging behind and is not coordinated with the development of China’s public health. Therefore, in this context, how to transform and upgrade the traditional factor-driven sports industry, expand and extend the value chain of the sports industry, so that China’s sports industry can enter a new stage of high-quality development from high-speed growth, in order to solve the practical problems faced by social development, is the focus of the current development of China’s sports industry.
Due to the influence of industrial technology, the digital economy has increase sharply in the global landscape (Mpofu and Mhlanga, 2022). Among them, digital inclusive finance, as a product of the combination of the Internet and finance, is a special financial model that has emerged along with the rise of the digital economy, and its application in various fields has become a new norm. Unlike the “financing discrimination” of traditional finance, the fairness and efficiency of digital inclusive finance have weakened the financing constraints faced by enterprises (Zhang and Zhou, 2021), which can further stimulate the coupling effect and double-wheel drive of the market and the government in resource allocation (Liu et al., 2022). Potential to promote the digital transformation as well as the sustainability of the sports industry (Ren and Huang, 2021), solve the financial difficulties faced by the development of the sports industry and other problems, and inject new impetus into the high-quality development of the sports industry. At the same time, from an empirical perspective, digital inclusive finance focuses on areas where financial services are inaccessible and unaffordable, such as rural or remote cities, and can overcome financial exclusion in rural areas and improve problems such as the shortage of rural capital. Therefore, this paper will examine the mechanism and process of the role of digital inclusive finance on the development of the sports industry and verify the rural economic effects of digital inclusive finance on the development of the sports industry through a mediating effects model.
Currently, digital inclusive finance has been promoting the development of the sports industry for a relatively short period of time, and there is little literature directly analyzing the impact of digital inclusive finance on the development of the sports industry. Even so, the research findings on digital inclusive finance and industry structure are still worthy of consideration. Relevant studies are divided into two main areas: a theoretical framework or a direct relationship between the two. For example, Bruhn and Love (2014) found that digital inclusive finance can improve the efficiency of resource allocation and has positive implications for the upgrading of industrial structure. Li et al. (2022) found that digital inclusive finance has a positive effect on both the optimization of industrial structure and the rationalization of industrial structure. Second, the mechanism by which digital inclusive finance influences industrial structure. For example, Du et al. (2020) found that income disparity, capital accumulation, consumption demand and technological innovation are important intermediary channels for digital inclusive finance to promote the development of industrial structure, and contribute significantly to the rationalization and upgrading of industrial structure and the trend of internal industrial evolution. Li et al. (2021) found that digital inclusive finance can indirectly promote China’s green development by the coagglomeration degree of producer services and optimize and upgrade industrial structure.
In summary, research on digital inclusive finance and industrial structure development has produced relatively rich results in academia, and these studies help us to continue to deepen our research. However, there are still some imperfections in the existing studies. For one thing, the focus of digital inclusive finance is on rural areas or remote cities that cannot access and afford financial services, and existing studies have not yet focused on the rural economic effects of digital inclusive finance on the process of industrial structure development. Second, few studies have explored the deep-seated mathematical relationship and the internal mechanism of action between digital inclusive finance and the sports industry. In view of this, this study selects statistical data such as sports industry in some domestic provinces from 2015–2019 as panel data to construct a structural equation model of digital inclusive finance, rural residents’ living standards and sports industry, and to explore the mechanism of action between the three, so as to provide a theoretical basis and practical guidance for policy differentiation and implementation. The marginal contributions of this paper are divided into two main parts: firstly, exploring the relationship between digital inclusive finance and the sports industry expands the research related to digital inclusive finance. Secondly, it enriches the literature on the relationship between the digital economy and industrial structure by looking at the mediating paths through which digital inclusive finance affects the sports industry. In addition, by exploring the specific mechanisms of the role of digital inclusive finance in influencing the sports industry, this paper hopes to provide a theoretical basis and a reference for decision making in promoting digital inclusive finance to support the development of the sports industry in a global context.
The rest of the paper is structured as follows. In the second section, relevant theories are briefly reviewed and relevant hypotheses are put forward accordingly. In the third section, the data on the relevant variables and the treatment of the data used are produced. The forth section is the main part of the paper and reports the results of the analysis after data processing. Conclusions and responses are given in Part V.
2 THEORETICAL ANALYSIS AND RESEARCH HYPOTHESIS
2.1 The relationship between digital inclusive finance and the sports industry
According to the Solow model of economic growth (Zhong and Huang, 2018), digital inclusive finance can drive the development of sports industry from three aspects, first, increase the investment of production factors: as an important tool for the government to promote poverty reduction, digital inclusive finance reduces the financial threshold, and to a certain extent, it can alleviate the historical problem of “financing difficulty” in the sunrise industry (Zhang et al., 2022), which can promote the increase of input of production factors in the sports industry (Oswin et al., 2019). Second, change the allocation of resources: digital inclusive finance is the outcome of the digital economy. By promoting the sports industry to move towards the digital mode and accurately controlling the allocation of resources in the form of big data computing, it can effectively improve the resource distribute efficiency of the sports industry (David, 1990). Third, improve the production efficiency of all factors through technological progress: Digital inclusive finance uses big data processing technology to mitigate the problems of high transaction risks and costs of financial institutions, realize the upgrading of technology, and to a certain extent, provide financial support for technological upgrading, promote technological progress and improve industrial production efficiency (Oh, 2010). Accordingly, it is proposed that:
Hypothesis H1:. digital inclusive finance and sports industry are positively related, that is, digital inclusive finance will promote the development of sports industry.
2.2 The intermediary role of rural residents’ disposable income
Digital inclusive finance is different from the “financing discrimination” of traditional finance. It can effectively optimize the wealth allocation mode and asset appreciation effect of rural groups through low-cost, low threshold and high coverage digital financial services, and provide more diversified asset allocation modes for rural communities (Acemoglu and Guerrieri, 2008). At the same time, digital inclusive finance can also drive the development of rural small and micro enterprises, and agricultural economy, promote the development of rural secondary and tertiary industries, enable rural residents to obtain higher disposable income and provide continuous power by using the “Internet + agricultural supply chain finance” mode based on rural credit lending to provide financial support (Wu et al., 2021). In addition, digital inclusive finance allows financial resources to benefit more “long-tail customers”, broadens the investment and financing channels of rural residents, and creates a new way for rural households to gain more income. In view of the above, we propose that:
Hypothesis H2:. digital inclusive finance have a positive correlation with the disposable income of rural households, that is, digital inclusive finance will increase the disposable income of rural residents.According to Kuznets’ per-capita income impact theory, the increase of residents’ disposable income will boost the adjustment and evolution of industrial structure and promote the development of the tertiary industry (Ashokkumar et al., 2019). Therefore, as a part of the tertiary industry, the sports industry will be affected by the disposable income of residents. Specifically, in the short term, the increase of residents’ disposable income will improve residents’ immediate purchasing power, enhance residents’ Consumption Willingness, and strengthen the pulling effect of consumption on the economy (Firdausy and Tisdell, 1992). In the long run, under the background that national fitness and healthy China have become national strategies, people’s pursuit of physically and mentally healthy, quality of life will increase, and the investment in sports industry can meet people’s demand for physical and mental health and quality of life to a large extent, that is, there may be a long-term positive interaction between the increase of residents’ disposable income and the development of sports industry. The increase of residents’ disposable income is more conducive to making consumption a reliable support for the development of sports industry (Kucher et al., 2019). Therefore,
Hypothesis H3:. is put forward: the disposable income of rural residents is positively related to the sports industry, that is, the increase of the disposable income of rural residents will promote the development of the sports industry.
2.3 The intermediary role of rural residents’ consumption structure
Digital Inclusive Finance has a direct impact on the consumption structure of rural residents, and can promote the optimization process of rural residents’ consumption patterns from three levels. First, digital inclusive finance will reduce the “Preventive Savings” of rural residents’ consumers: in terms of the derivative functions of it, the financial services including funds and insurance have obvious asset protection effects, which can meet the buffer reserve needs of different periods, reduce the uncertainty risk of asset investment, improve the consumption confidence of rural residents’ consumers, thereby reducing the possibility of “Preventive Savings” (Choi et al., 2017; Bommier and Grand, 2019). Second, digital inclusive finance will increase the “wealth effect” of rural residents’ consumers: compared with traditional savings, digital inclusive finance can give rural consumers higher investment interest rates and more investment channels through the digital platform, and promote rural consumers to obtain more expected income and wealth appreciation (Paiella and Pistaferri, 2017). Third, digital Inclusive Finance will promote the optimization of “consumer services”: the audience of the traditional financial system is mainly large enterprises and relatively wealthy individuals, while digital inclusive finance relies on the consumer services provided by digital technology. Through in-depth analysis of the characteristics of different consumer groups, it can flexibly meet the consumer needs of different levels and achieve accurate and convenient consumer services, Thus promoting the optimization of rural residents’ consumption structure (Zhao et al., 2014; Paiella and Pistaferri, 2017). Accordingly, it is proposed that:
Hypothesis H4. Digital Inclusive Finance have a positive correlation with the optimization of rural residents’ consumption structure, that is, digital Inclusive Finance will promote the optimization process of rural residents’ consumption structure.As for the impact of the change of consumption structure on the sports industry, the academic circles have put forward the long tail effect. According to the long tail effect theory, with the change of the consumption structure, the tail effect of the demand curve will gradually transform, and finally exceed the head effect to form a tail effect. Thus, the optimization of the industrial structure of the sports industry is more inclined to the optimization of the tail structure (Li et al., 2016). At the same time, in consumer economics, the change of household consumption structure is often accompanied by the change of industrial structure. Therefore, under the condition that digital inclusive finance promotes the transformation of consumption structure, it will indirectly promote the change of sports industry structure and boost the sustainable development of sports industry (Shi, 2020). Based on these grounds:
Hypothesis H5. the optimization of the consumption structure of rural residents have a positive correlation with the sports industry, that is, the optimization of the consumption structure of rural residents will promote the development of the sports industry.
In summary, in addition to the direct structural upgrading effect of the sports industry, digital inclusive finance can also enhance the structural upgrading of the sports industry through the paths of rural residents’ disposable income and rural residents’ consumption structure, with the specific mechanisms shown in Figure 1.
[image: Figure 1]FIGURE 1 | Theoretical model diagram of the relationship between digital Inclusive Finance and sports industry.
3 STUDY DESIGN
3.1 Variable design
This paper mainly uses the following data: 1) Digital Inclusive Finance (DIF). The data comes from the digital inclusive finance index compiled by the digital finance research center of Peking University.2) The living standard of rural residents. There are many methods and indicators to reflect the living standards of rural residents. This text mainly adopts rural per-capita disposable income (PCDI) and rural residents’ consumption structure (REC) as auxiliary variables to reflect household living standard. Among them, the Engel coefficient of rural residents, as the only variable on behalf of the consumption structure of rural residents, is negatively related to the optimization of the consumption structure of rural residents. The relevant data are mainly from the statistical yearbooks of various provinces and are indexed based on the data in 2015. 3) The sports industry (SID). Referring to the existing literature and according to the division standard of China’s three industries (Yang, 2012), the sports manufacturing (EDG) and sports services (SFAI) are taken as auxiliary variables. Since some provinces in China did not conduct sports industry statistics from 2015 to 2019, the data of 24 provinces or municipalities directly under the central government, including Liaoning, Shanghai, Zhejiang, Shandong, Hunan, Guangdong, Chongqing, Sichuan, Guizhou, Jiangsu, Shandong, Hubei, Fujian, Anhui, Heilongjiang, Hebei, Shanxi, Henan, Jiangxi, Inner Mongolia, Shaanxi, Jilin, Ningxia and Gansu, with comprehensive sports industry statistics, were selected as samples.Among them, the relevant data of the sports industry in 15 provinces of Jiangsu, Shandong, Hubei, Fujian, Anhui, Heilongjiang, Hebei, Shanxi, Henan, Jiangxi, Inner Mongolia, Shaanxi, Jilin, Ningxia and Gansu are calculated based on the year-on-year growth mentioned in the reports of some years. The relevant data are mainly from the official websites of the sports bureaus of various provinces. The calculation method is based on the data in 2015 for index conversion. See Table 1 for variable design and variable definitions.
TABLE 1 | Variable design.
[image: Table 1]3.2 Model construction
3.2.1 Test methods for mediating effects
Consider the influence of the independent variable x on the dependent variable y. If independent variable x affects dependent variable y by influencing variable m, m is called an intermediate variable. Assuming that all variables are normalized, the relationship between mediating effect variables can be described by the following equation:
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where, m is the total effect of independent variable X on dependent variable Y, a is the estimated coefficient of independent variable X on intermediate variable M, b is the effect of intermediate variable M on dependent variable Y after controlling the influence of independent variable X, and coefficient m' is the direct effect of independent variable X on dependent variable Y after controlling the influence of intermediate variable M, and n1、n2 and n3 are residual terms.
3.2.2 Construction of empirical models
In order to test the direct impact of digital inclusive finance on the development of sports industry, this text builds the following benchmark regression model:
[image: image]
where Xit represents explanatory variables, i represents provinces, t represents years, and j represents the number of control variables. α0、β1、φi is the estimation coefficient of the constant term, the explanatory variable Xit and the control variable Vijt, oi is the individual fixed effect, σi represents a time fixed effect, μit is a random disturbance term.
Based on the research results of Freedman and Schatzkin. (1992), an empirical model including multiple intermediary variables was established to test whether the intermediary effect of the growth of rural residents’ disposable income and the optimization of rural residents’ consumption structure on the development of sports industry exists, and its specific impact on the development of sports industry. Therefore, the following model of multiple mediating effects is constructed:
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where c1 is the estimation coefficient of the independent variable X, φi is the estimation coefficient of the control variable Vijt, qi is the estimation coefficient of the intermediate variable M, and d1 and e1 are the estimation coefficients of the independent variable X on the two intermediate variables M1 and M2, respectively; γ1it、 γ2i、γ3it、γ5it is a random disturbance term, c0、do、e0、g0 are constant terms; g1 is the direct effect of independent variable X on dependent variable Y. All variable data are normalized to eliminate potential heteroscedasticity.
4 EMPIRICAL ANALYSIS
4.1 Descriptive statistical analysis
The descriptive statistics of all variables are listed in Table 2. The minimum values of multiple variables are the same mainly because the data of all variables are subject to exponential conversion in this study. From the perspective of standard deviation, all variables are uniformly distributed. From the perspective of minimum value, maximum value, average value and median value, all samples have no outlier problem. Therefore, it can be concluded that all variables have research reference value in combination with the data in the table.
TABLE 2 | Descriptive statistics.
[image: Table 2]4.2 Benchmark regression
In order to more accurately describe the benchmark relationship between digital financial inclusion and the development of sports industry, clustering robust standard error fixed effect regression is adopted. The results of regression analysis show that there is a significant positive correlation between digital inclusive finance and sports industry, which is consistent with the expected assumptions. Thus, the relationship between variables supports the hypothesis of subsequent studies. The results of the benchmark regression analysis are shown in Table 3.
TABLE 3 | Benchmark inspection results.
[image: Table 3]4.3 Intermediary effect test
4.3.1 Stepwise regression tests based on fixed-effects models
The regression models involved in the progressively test were analyzed by using fixed effects. The results show that the digital inclusive finance has a significant positive impact on the sports industry at the level of 1%, indicating that the digital Inclusive Finance will promote the development of the sports industry, and the hypothesis H1 is established; Digital Inclusive Finance has a significant positive impact on the disposable income of rural residents at the level of 1%, indicating that the development of digital inclusive finance will increase the disposable income of rural residents, and hypothesis H2 is established; The disposable income of rural residents has a significant positive impact on the sports industry at the level of 1%, which indicates that the increase of the disposable income will promote the development of the sports industry, and hypothesis H3 is established; Digital Inclusive Finance has a significant positive effect on the consumption structure of rural residents at the level of 1%, which indicates that the development of digital inclusive finance will improve the consumption pattern of rural residents, and hypothesis H4 is valid; The consumption structure of rural residents has a significant positive impact on the sports industry at the level of 1%, which indicates that the improvement of the consumption structure will promote the development of the sports industry. Hypothesis H5 is valid. Table 4 reports the results of the stepwise regression test for mediating effects.
TABLE 4 | Stepwise regression test results of intermediary effect.
[image: Table 4]4.3.2 Significance test of mediating effect
In order to determine the coefficient of the mediating effect of rural residents’ livelihood in the process of digital inclusive finance promoting the development of the sports industry, this paper introduces a deviation-corrected percentile Bootstrap method based on a stepwise regression test. The test results show that the deviation-corrected interval does not include 0. In terms of the mediating mechanism of rural residents’ disposable income, the size of the effect of digital inclusive finance on the sports industry is 0.183 without considering the mediating variable of rural residents’ disposable income, and after adding the variable of rural residents’ disposable income, the effect of digital inclusive finance on the sports industry is 2.202, with rural residents’ disposable income as part of the mediating effect with an effect size of 2.019, indicating that the disposable income of rural residents helps to promote the development of digital inclusive finance on the sports industry. In terms of the mediating mechanism of rural residents’ consumption structure, without considering the mediating variable of rural residents’consumption structure, the effect size of digital inclusive finance on the sports industry is 3.265. After adding the variable of rural residents’ consumption structure, the effect of digital inclusive finance on the sports industry is 2.202, with rural residents’ consumption structure as a partial mediating effect, and its effect size is −1.063. At the same time, due to the shortcomings of the linear, the mediating effect model in this study is mainly based on the linear regression model, so the positive and negative meanings of the linear regression method are still used here, which means that digital inclusive finance can promote the development of the sports industry by optimizing the consumption structure of rural residents. Table 5 reports the results of the Bootstrap analysis of the significance test for mediating effects.
TABLE 5 | Bootstrap analysis of significance test of intermediary effect.
[image: Table 5]5 CONCLUSION AND COUNTERMEASURES
By constructing a structural equation model, this study empirically analyses the mediating effect of the development of digital inclusive finance on the development of the sports industry, from which the following conclusions are drawn: Firstly, digital inclusive finance has a facilitating effect on the development of the sports industry, indicating that digital inclusive finance can drive the development of the sports industry. Second, from the mediation mechanism of rural residents’ disposable income, digital inclusive finance can form a scale effect by increasing rural per capita disposable income, which in turn promotes the development of the sports industry. Thirdly, from the intermediary mechanism of rural residents’ consumption structure, digital inclusive finance will use its digital and precise characteristics to precisely improve the consumption structure of rural residents, thus promoting the transformation and upgrading of the sports industry. The most significant mediating effect is on rural disposable income per capita, mainly because digital inclusive finance has a more significant impact on rural residents’ disposable income per capita, so the mediating effect radiates more. Overall, these findings are in line with our expectations.
Based on the above findings, the following recommendations are made: First, the integration of digital inclusive finance and the sports industry should be promoted. On the one hand, the sports industry model should be adjusted with the help of digital technology, and the industrial development model should be gradually changed from “international circulation” to “internal and external circulation”, and the concept of industrial development should be changed from “passive transformation” to “active transformation”. The concept of industrial development should be changed from “passive transformation” to “active transformation”, and the concept of expanding the “traditional elements” should be changed to the concept of expanding the “data elements”. On the other hand, digital technology can be used to promote the innovative development of the sports industry, based on the China’s 14th Five-Year Plan and other relevant policies, to accelerate the speed of innovative changes in the sports industry, to promote the sports industry across borders, to accelerate industrial upgrading, and to provide new elements for the sports industry, so that the sports industry can achieve a fierce collision of related elements the improvement of the production efficiency of the sports industry. Secondly, insist on increasing financial support for agriculture with precise supply. Continuing to adhere to policies related to financial support for agriculture will help to realize the transformation of the tail effect of the demand curve, which will positively promote the increase of disposable income of rural residents, the upgrading of the quality of consumption level of rural residents, and the development of rural economy; at the same time, we should insist on promoting differentiated policies for the development of digital economy, making precise supply according to the situation of different regions, and focusing on the synergistic effect of finance and finance in supporting agriculture, so as to ensure the rapid improvement and development of relevant infrastructure, thereby promoting the revitalization of rural industries and the development of sports industries. Third, optimize the sports consumption environment for rural residents and broaden their sports consumption channels. Firstly, the digital platform should be used to improve the internet skills of rural residents, establish multi-channel consumption channels and consumption modes, enrich consumption contents, and continuously meet the development needs of regional sports consumption; secondly, the publicity of “enjoyable consumption” can be increased, traditional consumption inertia can be weakened, a good consumption environment can be created, and the development of transportation and logistics in rural areas can be promoted, so as to continuously release the development of sports industry. Secondly, we can step up the promotion of “enjoyable consumption”, weaken the traditional consumption inertia, create a favourable consumption environment, promote the development of transportation and logistics in rural areas, and constantly release new consumption potential, with a view to promoting consumption upgrading by guiding rural residents to change their consumption concepts, and ultimately promoting the generation of the scale effect of sports industry. Fourthly, the digital management level of the sports industry should be improved. The digital platform should be used to co-ordinate the allocation of resources, promote the free flow of relevant sports production factors, optimize the efficiency of the flow of human, physical and digital resources, and avoid the negative impact of the “digital divide” and “information asymmetry” on the allocation of resources. At the same time, it is also necessary to make use of the market’s autonomy in order to eliminate the disadvantages of a single resource allocation method and to rationalize and maximize the effectiveness of resource allocation.
At the same time, there are some limitations in this study. Firstly, due to the relatively short period of development of digital inclusive finance, the statistics of the sports industry in some regions are incomplete, resulting in the study using a data index period of only 5 years and a relatively small sample size; future studies can expand the relevant data volume to avoid this shortcoming. Secondly, the study only considered the mediating variable of living standards of rural residents, but there may be other mediating variables in real life that need to be further explored in the future.
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