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In the post-COVID era, how to improve the level of regional sustainable

development has attracted much attention. And the vigorous development

of the sports economy may be closely related to the regional sustainable

development. This paper explores the impact and mechanism analysis of

government sports public expenditure on regional sustainable development

from the perspective of sports economic development. The study found that

China’s sustainable development presents obvious ladder-like characteristics

and highlights the regional imbalance and inadequacy of regional green

and coordinated development. And the government’s increase in public

expenditure on sports can significantly promote regional sustainable

development and improve the level of regional green and coordinated

development. With the continuous improvement of the regional economic

development, the e�ect of sports public expenditure continues to increase.

It can be seen from this that implementing the strategy of strengthening

the country through sports under the government’s guidance is an essential

guarantee for the public health and quality of life and the sustainable

development of the economy and society. Additionally, the development level

of market finance is also an important driving factor for the government’s

public expenditure on sports to improve the level of sustainable development

in the region. From the mechanism analysis, the government activates the

local residents’ consumption level by increasing the public expenditure on

sports, thus promoting regional sustainable development.
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Introduction

The civilizational progress of human society is essentially

the history of the evolution of the relationship between man

and nature. In addition, how to deal with the relationship

between man and society, man and nature, and realize

the coordinated development and win–win symbiosis of the

economy and society has become a challenge faced by all

humankind. Sustainable development is a multidimensional

concept that emphasizes the integration of the economy, society

and environment within a region and the realization of dynamic

balance (1, 2). According to the interpretation of sustainable

development made by the International Union of Ecology

(INTECOL), the United Nations Environment Programme

(UNEP), and other departments, sustainable development

mainly emphasizes the importance of ecological civilization

construction in the natural environment, economy, society,

science, and technology (3, 4), which shows the importance of

green and coordinated development in sustainable development.

The United Nations’ 2030 Sustainable Development Goals, a

series of conventions on global climate change, and countries’

actions to eradicate poverty and positive responses to green

development are all deepening the concept of sustainable

development. Only by steadily advancing the transformation of

the economic development mode and building a harmonious

and symbiotic development situation can we effectively achieve

sustainable economic and social development.

Regarding the current situation of China’s development,

on the one hand, the Chinese government has effectively

completed the historical task of poverty alleviation of residents,

but there are still apparent challenges of unbalanced and

insufficient regional development (5). On the other hand, in

the process of economic development, China’s carbon emissions

have rapidly increased, and it has surpassed the United States to

become the largest carbon emitter. Its environmental carrying

capacity has been severely tested (6). Obviously, the key to

improving the quality of regional development is to solve the

problems of unbalanced regional development and low quality

and high consumption in the development process. Sustainable

development is a new development concept from extensive

growth to intensive development. It closely links economic

development with green ecology, balance and coordination and

has become an essential guarantee for the realization of high-

quality development led by new development concepts. At

the same time, as the socialist market economy with Chinese

characteristics has entered a new stage of development, residents

are not only satisfied with basic material needs but also pay

increasing attention to the pursuit of beauty at the cultural

and spiritual level, and the sports economy has emerged as the

times require. Chinese leaders attach great importance to sports

development from the strategic level of national prosperity

and national rejuvenation. They put forward a series of new

concepts, new ideas, and new strategies around accelerating

the construction of a strong sports country, promoting the

reform and innovation of sports, and implementing the national

strategy for national fitness. The sports industry, represented

by competitive sports, sports venue management, sports goods

trading, sports insurance industry, sports tourism industry,

sports advertising industry, and so on, plays an essential role

in promoting the improvement of residents’ quality of life, the

optimization of industrial structure and the improvement of

the national economy (7). The vigorous development of the

sports economy has a profound impact on the quality of China’s

economic and social development, and the cause of sports and

health is of great practical significance to green, coordinated, and

sustainable development. As the helm of the region’s sustainable

development and the guide of the development of sports, can

an effective government promote the development of sports

by exercising public functions and then affecting the level of

sustainable development in the region? What factors are likely

to affect the effect of government action? What is its mechanism

of action? How can the strategy of sports power be implemented

in the post-COVID era? We will discuss the above issues.

Improving the level of regional sustainable development has

become a hot issue in academic circles. Some scholars have

constructed sustainable development indicators and conducted

comparative analyses. Lu et al. (8) constructed a regional

sustainable development index based on a driver-pressure-state-

impact-response model, which contributed to the evaluation

and analysis of sustainable development. Ding et al. (9)

constructed urban sustainable development indicators from

three aspects, society, economy, and environment, and put

forward suggestions for China’s comprehensive, coordinated

and sustainable development based on analysis and evaluation.

Existing scholars’ research on regional sustainable development

capacity mainly focuses on the equity of social development and

the sustainability of the resource and environmental carrying

capacity (10, 11). Some scholars have explored the influencing

factors of regional green coordinated development from the

aspects of energy consumption (12), regional carbon emissions

(13, 14), urbanization and industrial structure upgrading (15),

technological innovation and governance institution quality

(16), the degree of marketization and legal environment (17),

and the regional spatial structure (18). Gu et al. (19) further

analyzed the impact path of entrepreneurship level on regional

sustainable development. The study found a strong link between

entrepreneurship and regional sustainable development. It

also found that the business environment and foreign direct

investment not only have a direct impact on the triple bottom

line of sustainable development but also have a significant

moderating effect on the impact of entrepreneurship on regional

sustainable development. Dabbous and Tarhini (20) explored

the potential impact of the sharing economy on regional

sustainable development. The author used Google Internet big
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data to further verify that the sharing economy can stimulate

regional sustainable development. Sports economics is a young

subject area (21), and the sports industry is an industrial

sector with strong public attributes. Existing research on the

spillover of the economic effects of sports is not common.

On the one hand, the existing research mainly focuses on the

development analysis of the sports industry and the sports cause

itself. Moreover, its research methods mainly include literature

analysis (22, 23), interviews and questionnaires (24, 25), and

simulation analysis (7, 26). On the other hand, in promoting

regional economic development, the government plays an

essential role through basic public expenditure (27). However,

few studies have explored the impact of government public

expenditure on regional sustainable development from the

perspective of the sports economy (28) explored the relationship

between the government’s spending on sports and residents’

participation in physical activity by combining individual survey

data with state-level data. The study found that the government’s

continuous expenditure on sports facilities has a significant

positive relationship with residents’ participation in physical

exercise and effectively promotes the improvement of public

health. Kim (29) explored the impact of sports venues and

sports-related activities on regional economic development and

performed a quantitative analysis from the perspective of sports

business and the economic spillover of the sports industry.

There is currently a lack of research on the impact of

government behavior on regional sustainable development in

the process of sports development. We extend the literature

mentioned above on the impact of public expenditure on sports

on regional sustainable development and verify the vital impact

of government behavior on the development of sports public

utility on regional sustainable development from a theoretical

and empirical perspective.

Our research found that the government will guide the

orderly advancement of sports by increasing public expenditure

on sports. It could promote regional sustainable development

and the improvement of greenness and coordination.

Specifically, our marginal contribution is mainly reflected

in the following aspects. First, in measuring the sustainable

development level, this paper uses green development and

coordinated development as the standards to construct

a regional sustainable development index, which more

representatively highlights the greening and coordination of

sustainable development. Second, different from questionnaires,

simulation analysis, and literature induction analysis, we use the

relevant data on sports public fiscal expenditures of provincial

government departments in China. Then, we take the level

of economic development as the threshold variable. From

the perspective of public fiscal support, the dynamic effect of

the development of sports public utilities on the sustainable

development of the region is verified. Moreover, we found

that with the improvement of the level of regional economic

development, the positive promotion of the development of

sports public utilities has been continuously strengthened.

Third, from the perspective of the demand effect, we verify the

transmission mechanism by which the government promotes

the regional consumption level through sports expenditure to

promote sustainable development and explore the impact of the

market financial development level on the effect of government

expenditure. We found a positive mediating effect on regional

residents’ consumption level and a moderating effect on market

financial development level.

Theoretical analysis and hypothesis
development

In the process of sustainable development, sports

undertakings and the sports industry gradually show their

own economic advantages (7). Asian countries represented

by China have gradually become essential players in the

international sports business (30). It is of great practical

significance to explore the impact of sports on regional

development. The Chinese government clearly stated in the

mid-term planning document for the development of sports,

“Actively promote the coordinated development of sports

and the economy and society, and continuously enhance the

systematicness and synergy of various sports work. Promote the

coordinated development of sports undertakings and the sports

industry and the comprehensive development of mass sports

and competitive sports. Promote the balanced development

of urban and rural sports and the coordinated development

of regional sports.” As a guide for the development of sports

and a promoter of sustainable development in the region, the

Chinese government will guide and support the development

of sports through financial expenditures to improve the level of

sustainable development in the region.

From the perspective of the supply side, increasing the

financial expenditure on sports can improve the coordination

level of regional economic and social development. On the

one hand, the sports convergence industry is emerging, and

the orderly development of sports can promote the vigorous

development of related service industries, product processing

industries, and some advanced science and technology

(31), thereby effectively enhancing the regional industrial

development level of coordination. On the other hand, under

the background of an obvious imbalance in the primary

distribution, the government realizes wealth redistribution

through fiscal transfer payments (32), enabling the balanced

allocation of sports public resources among regions and

promoting coordinated regional development. From the

demand side, the government, through fiscal support to hold

large-scale sports events, guides the public to change their

lifestyles, attaches great importance to cultivating residents’

sports and health habits, and advocates a low-carbon life,

thereby promoting the green development of the region.
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“Athlete-centered, sustainable development, and frugal hosting”

is the 2022 Beijing Winter Olympics bidding concept. Among

them, the concept of “sustainable development” emphasizes

“the development that meets the needs of contemporary people

without compromising their future needs and gives full play to

the role of the Olympic Movement in promoting and regulating

the economy, society, and the natural environment,” which

aims to integrate the concept of green development throughout

our preparations. The concept of green development is closely

related to residents’ lives through the development of sports

undertakings, and the sports economy is deeply integrated

into residents’ lives, gradually changing residents’ lifestyles,

promoting the development of an ecological society, and

forming a virtuous circle of green ecological environment

and economic and social development. Therefore, we suggest

the following:

Hypothesis 1: Increasing the government’s public spending

on sports can improve the level of sustainable development in

the region.

According to Petty-Clark’s law (33), with the continuous

development of the economy and society and the continuous

improvement of per capita GDP, the regional economic structure

will show a transition from the dominance of the primary

industry to the dominance of the secondary and tertiary

industries. Specifically, as the income level of residents increases,

the status of the agricultural sector in the national economy

gradually declines, and the secondary industry will gradually

occupy a dominant position in the national economy due to its

technological progress and economies of scale. As the income

level of residents further increases, the income elasticity of

demand for industrial products will gradually decrease; the

income elasticity of demand for services, leisure products and

services will increase; and labor will gradually be concentrated

in such industries. The sports industry is a service and leisure

industry. Under the effect of demand, the investment scale

and structure of the sports industry will change accordingly.

Driven by government fiscal support and investment, the

sports industry is becoming increasingly prosperous, not only

becoming a new economic growth point but also promoting

the transformation and upgrading of the industrial structure.

With the continuous improvement of residents’ income level,

residents’ pursuit of physical and mental health and quality of

life will be stronger, and investment in the sports industry can

largely meet people’s needs for health and leisure.

From the perspective of historical economic and social

development experience, the more developed the economy is,

the higher the status of the sports industry in the national

economy (34). In Japan, the United Kingdom, Germany,

France and other countries, the sports industry accounts for

approximately 1–3% of GDP, and Switzerland accounts for

3.47%, which is the highest (35). Obviously, the sports economy

has a substantial potential market value that has not yet

been activated, making it the most dynamic and promising

industry in the 21st century. From the perspective of economic

structure changes, with the continuous improvement of the

level of economic and social development, the proportion of

the service industry in the economic structure is increasing day

by day, and it has become a primary industrial sector with

a strategic position in modern society (36). As an essential

part of the service industry, the sports industry plays an

important role in promoting the optimization of the industrial

structure and promoting the sustainable development of the

region, and its role in improving the quality of regional

development is also increasing. Therefore, we put forward the

following hypothesis:

Hypothesis 2: Public expenditure on sports has a non-

linear impact on regional sustainable development. With the

improvement of the level of regional economic development, the

effect of public expenditure on sports on the region’s sustainable

development has been continuously enhanced.

As far as the history of China’s economic and social

development is concerned, the relationship between the

government and the market has gone from the “single

government playing a role” in the planned economy period

to the third plenary session of the 18th Central Committee

officially proposing that “the market plays a decisive role in the

allocation of resources and make the role of the government

play better.” Then, in the Fifth Plenary Session of the 19th

Central Committee of the Communist Party of China, it was

clearly pointed out that “We will fully leverage the decisive

role of the market in allocating resources and give better play

to the role of government, to ensure better alignment between

an efficient market and a well-functioning government.” In

the process of promoting the coordinated development of

regional green, both the government and market forces play

an essential role (37). The government’s public expenditure

on sports impacts the sustainable development of the region

(38), and its effect will also be affected by market forces

(39). In the context of the policy guidelines for correctly

Handling the relationship between the government and the

market, it is necessary to fully consider the impact of market

development on the marginal contribution of government fiscal

support. In the vigorous development of the sports economy,

the effect of local government sports public expenditure on

the quality of regional development may be affected by the

level of market financial development. Under the dual-track

economic resource allocation model of government and market,

with the improvement of the development level of market

finance, whether the impact of changes in local government

sports public expenditure on sustainable economic development

needs to be further tested. In summary, this paper proposes the

following assumptions:

Hypothesis 3: The development level of market

finance has a positive moderating effect on the

promotion effect of sports public expenditure on regional

sustainable development.
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The increase in the government’s public expenditure on

sports can improve residents’ actual income level, reduce

precautionary savings and activate consumption diversity

motivation through the construction of a soft environment,

guide the development of the sports and health industry,

and improve the level of regional economic development.

These effectively enhance the ability and willingness of

individuals to consume, promote the formation of a sizeable

domestic circulation pattern, and thus promote the sustainable

development of the region. According to the life cycle theory,

the current consumption of an economic person is determined

by his entire lifetime income, and people tend to smooth

their consumption expenditures according to their lifetime

income. Some scholars use this hypothesis to explain the

“mystery of Chinese savings” (40, 41), arguing that rational

individuals generally have preventive savings behaviors. On the

one hand, the government accelerates the construction of sports

infrastructure, effectively promotes the development of sports

tourism and sports events, and improves the level of regional

economic development, which increases its actual income level

throughout life. It increases the willingness and motivation to

consume and improves the quality of regional supply through

the demand effect, thereby driving the region’s sustainable

development. On the other hand, the increase in public

expenditure on sports could promote the development of the

sports and health industry, guide consumption diversification

and the improvement of consumption quality, and promote

the optimization of consumption structure. Furthermore,

the share of consumption used in the field of sports and

health has gradually increased, which could activate the

potential domestic demand market and promote the sustainable

development of the region. Therefore, we put forward the

following hypothesis:

Hypothesis 4: The increase in public expenditure on

sports can promote regional consumption levels, activate

the internal circulation market, and promote regional

sustainable development.

Research design

Regression model

To verify the impact of the degree of emphasis on sports

on the level of sustainable development in the region, that is,

Hypothesis 1, we set the basic regression model:

susit = β0 + β1sportsclit + β2r & dit + β3patentit

+β4fdiit + β5energyit + β6gdpit + β7updit + εit (1)

Among them, sus represents sustainable development, and

sportscl represents the degree of importance that the region

attaches to sports undertakings, which is measured by the stock

of fiscal expenditures for sports. The r&d represents the region’s

emphasis on scientific and technological development, which is

measured by the rate of change in R&D investment. The patent

represents the regional innovation foundation and atmosphere,

which is measured by the number of invention patents granted

per 10,000 people. The fdi represents the level of opening to the

outside world, measured as the actual amount of foreign direct

investment per capita. The energy represents the importance

of green development in the region and is measured by the

energy consumption per unit of GDP. The gdp represents the

rate of regional economic growth, measured as the rate of

change in GDP. The upd represents the degree of population

agglomeration in the region, measured by the urban population

density. β is the regression coefficient, and ε is a random

interference term.

To test hypothesis 3, we investigate whether the

development level of market finance will affect the promotion

effect of sports public expenditure on the high-quality

development of the region. We introduce the interaction term

fin×sportscl between the level of financial development and

regional sustainable development as an explanatory variable

and the level of financial development (fin) as a moderator

variable. We construct the regression model of Equation (2)

and Equation (3) to explore the moderating effect of the

development level of market finance.

susit = ∂0 + ∂1sportsclit + ∂2finit +

8
∑

j=3

∂jcontroljit + εit (2)

susit = α0 + α1sportsclit + α2finit × sportsclit

+

8
∑

j=3

αjcontroljit + εit (3)

To test whether public expenditure on sports will affect the

region’s high-quality development by stimulating the regional

residents’ consumption level, which is to test Hypothesis 4,

we draw on the method of Baron and Kenny (42). We use

the mediating effect model, adopt the stepwise regression

analysis method, and construct the regressionmodel of Equation

(4) and Equation (5). Then, we combine the two equations

with Equation (1) to explore the impact and mechanism of

sports public expenditure on regional sustainable development.

Among them, the consump is the consumption level of

regional residents.

consumpit = γ0 + γ1sportsclit +

7
∑

j=2

γjcontroljit + εit (4)

susit = φ0 + φ1sportsclit + φ2consumpit +

8
∑

j=3

φjcontroljit

+εit (5)
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Variable descriptions

The indicators of regional sustainable
development

Based on summarizing economic and social-historical

development experience, the Chinese government has

formulated a high-quality development strategy guided by

new development concepts, and sustainable development

based on green and coordinated development has become

an important guarantee for high-quality development. The

Chinese government issued an important document to make

an important conclusion: “High-quality development is the

development that can meet the people’s ever-growing needs

for a better life, the development that embodies the new vision

of development, and the development in which innovation

has become the primary driving force, coordination has

become an endogenous feature, green development has become

common, opening up has become the only way, and sharing

has become the fundamental goal.”1 Based on this, driven by

the goal of building a new development pattern and promoting

regional sustainable development, it closely follows the basic

requirements of “greenness and coordination.” According to

the principles of feasibility and simplicity in the construction

of sustainable development evaluation indicators, the original

intention is to select appropriate indicators to reflect more

results. We build a sustainable development evaluation system

from the perspective of green development and coordinated

development. The specific indicators are shown in Table 1.

We draw on the processing method of Ding et al. (9), use

the entropy weight TOPSIS model, and calculate the sustainable

development index of 30 provinces (cities, districts) from 2006

to 2017 through the objective weight weighting method. Among

them, the number of regional green patent authorizations is

classified and sorted according to the number of green invention

patent authorizations of listed companies in the patent database

of the State Intellectual Property Office. 2Among the three-level

indicators, Z11 and Z21 are negative indicators, and Z12 and

Z22-Z25 are positive indicators.

The level of public expenditure on sports

We use the relevant data on sports public expenditure

in various regions in the China Sports Statistical Yearbook

as a measure of the level of sports public expenditure. In

the robustness test, we use the fixed investment in sports

culture in the China Fixed Assets Statistical Yearbook instead.

In the process of data processing, we use 2006 as the

initial year to calculate the public expenditure of sports

undertakings based on the perpetual inventory method and

perform logarithmic processing.

1 https://theory.gmw.cn/2020-11/10/content_34354489.htm

2 https://www.cnipa.gov.cn/col/col1510/index.html

Description of mediating variables, moderating
variables, and control variables

In addition to the level of sustainable development and

public fiscal expenditures for sports, the mediating variable

in this paper is the household consumption level (consump),

which is measured by the statistical data published in the

National Bureau of Statistics database. The moderating variable

was financial development level (fin), which is measured by

the ratio of the regional financial industry output value to

the regional GDP. The control variables involved mainly

include the strength of R&D support (r&d), the innovation

foundation and atmosphere (patent), the level of opening

to the outside world (fdi), the level of energy consumption

(energy), the rate of economic growth (gdp), and the degree

of population agglomeration (upd). Descriptive statistics of the

related variables are shown in Table 2.

Data sources

On the one hand, the reform of fiscal expenditure items

was carried out after 2006, and we need to ensure the

consistency of the statistical caliber of data when selecting

data. On the other hand, the 11th Five-Year Plan for 2006

clearly points out that “we should put people first, change

our development philosophy, innovate the development model,

improve the quality of development, implement the five overall

plans, and put economic and social development on the track

of comprehensive, coordinated and sustainable development.”

Economic and social development focus is tilted toward the

harmonious coexistence of man and nature, emphasizing

comprehensive, coordinated and sustainable development.

Therefore, under the principle of data availability, we select the

relevant data of 30 provincial-level regions (excluding Tibet,

Hong Kong, Macao and Taiwan) from 2006 to 2017. The data

mainly come from the China Sports Statistical Yearbook, China

Statistical Yearbook, China Fixed Asset Investment Yearbook, the

database of the National Bureau of Statistics, the patent database

of the State Intellectual Property Office, and the statistical

yearbooks of various provinces and regions.

Regression analysis

Evaluation and of regional sustainable
development index

Figure 1 is a distribution chart of the average value of

the sustainable development index of Chinese provinces from

2006 to 2017. As far as provincial sustainable development

is concerned, overall sustainable development of the eastern

coastal areas is at a high level, indicating that regional green and

coordinated development have a strong competitive advantage.
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TABLE 1 Index of regional sustainable development level.

First-level indicators Second-level indicators Third-level indicators Notes

The regional sustainable

development (sus)

Coordination (Z1) Level of coordinated development of

regional industries (Z11)

Degree of rationalization of industrial

structure Za
11

Level of coordinated urban–rural

development (Z12):

Urban–rural income gap (Income of

rural residents/Income of urban

residents) Z12

Greenness (Z2) Basic environmental change degree

(Z21−24)

PM2.5 population weighted value Z21 ;

Unit energy consumption to create

GDP value Z22 ; Industrial solid waste

utilization rate Z23; Urban wastewater

utilization rate Z24

Development of environmental protection

technology (Z25)

Number of green invention patents

granted (mainly including seven

categories such as alternative energy,

transportation, energy conservation,

waste management, agriculture and

forestry, administrative supervision

and design, and nuclear power) Z25

aThis paper uses theil index to measure the degree of rationalization of industrial structure, and the calculation formula is

zi,t =
∑3

m=1 yi,m,t · ln
(

yi,m,t/li,m,t

)

,m = 1, 2, 3.

The yi,m,t represents the proportion of the m industry in region i in the GDP in period t, and the li,m,t represents the proportion of the m industry in region i in the total employment from

one person in period t. In addition, the smaller the value of z, the more reasonable the industrial structure.

TABLE 2 Descriptive statistics for the variables.

VarName Obs Mean Median SD Min Max

sus 360 0.459 0.454 0.093 0.237 0.745

coordination 360 0.511 0.510 0.165 0.000 0.877

greeness 360 0.442 0.443 0.088 0.249 0.790

sportscl 360 12.901 13.000 0.828 9.717 14.527

sportscl1 360 12.993 13.070 1.321 8.711 15.262

consump 360 1.152 0.984 0.669 0.380 4.048

fin 360 0.058 0.052 0.030 0.016 0.177

gdp_per 360 3.798 3.298 2.308 0.614 13.765

gdp 360 0.135 0.123 0.065 −0.040 0.298

fdi 360 0.108 0.069 0.133 0.001 0.851

energy 360 1.089 0.934 0.617 0.239 4.142

r&d 360 2.186 −0.196 7.706 −0.946 66.562

patent 360 1.110 0.405 2.239 0.036 21.230

upd 360 0.279 0.256 0.123 0.060 0.631

Among them, the sustainable development index of some

regions is in the first echelon, including Guangdong, Shanghai,

Zhejiang, Beijing and Jiangsu. Some regions, including Fujian,

Tianjin, Hainan and Shandong, are in the second echelon

of sustainable development and have strong development

potential. In addition, the sustainable development level in

the northeast region has a certain potential for improvement.

And the sustainable development level of many provinces in

the central region is not high and there is a large room for

improvement. However, most provinces in the western region,

including Qinghai, Gansu, Ningxia, Xinjiang and Guizhou, have

a low level of sustainable development, and the overall green and

coordinated development do not have a competitive advantage.

On the whole, China’s sustainable development presents obvious

ladder-like characteristics and highlights the regional imbalance

and inadequacy of regional green and coordinated development.
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FIGURE 1

Average ranking of sustainable development of Chinese

provincesa. aThe Drawing Review number is GS(2019)1822. And

the source is http://bzdt.ch.mnr.gov.cn/download.html?

searchText=GS(2019)1822.

Baseline regression analysis

To test the effect of public expenditure on sports on the

region’s sustainable development, this paper regresses Equation

(1). Models 1 to 3 used the Tobit model, random effect model,

and individual fixed effect model, respectively. Table 3 shows

that the regression coefficient of public expenditure on sports

to regional sustainable development is always positive, and it

passes the confidence level test of more than 1%, indicating

that increasing the level of public expenditure on sports can

significantly promote regional sustainable development.

From the regression results of the control variables, the

level of energy consumption has a significant negative impact

on the sustainable development of the region, all of which

passed the 1% significance test; that is, the reduction in the

level of energy consumption per unit of GDP can promote

the green, coordinated and sustainable development of the

region. The regression coefficients of innovation climate on

regional sustainable development are all positive, and all have

passed the significance test with a confidence level of more

than 1%, effectively verifying the importance of innovation

environment construction to regional sustainable development.

The regression coefficient of R&D support to the level of

regional sustainable development is positive, and it passes the

1% confidence level test after controlling for individual effects,

indicating that the emphasis on innovation investment will

improve the level of regional sustainable development. Themain

reason for this result is that the increase in capital investment

has promoted the agglomeration of talent and provided human

capital for regional green innovation and coordinated industrial

development. The regression coefficient of the economic

growth rate on regional sustainable development is significantly

negative, and it passes the 1% significance test, indicating that

the extensive economic development model that simply pursued

the growth rate in the past is incompatible with the sustainable

development concept centered on green and coordination.

Therefore, it is not advisable to blindly pursue the economic

growth rate during the period of economic transformation, and

more attention should be given to the sustainability of economic

development. The regression coefficient of the level of openness

to the outside world on the high-quality development of the

region is positive. However, it has not passed the significance

test, indicating that effectively attracting foreign investment is

an essential measure for sustainable economic development,

and attention should be given to the directional guidance of

foreign investment. The regression coefficient of the degree of

population agglomeration is positive, but it has not passed the

significance test, indicating that while promoting population

agglomeration, we should optimize the spatial structure of the

regional population and build a benign relationship between

urban population density and regional sustainable development.

To test the robustness of the effect of sports public

expenditure on regional sustainable development, we conduct

robustness tests by specifying the evaluation dimensions

of sustainable development and replacing the measurement

methods of core explanatory variables. The results are shown

in Table 4. The explained variables of Model 1 and Model

2 are the specific subdivision dimension indicators of the

sustainable development index, that is, the coordinated and

green development index. The regression coefficient of the

public expenditure on sports to the level of regional innovation

development and the degree of coordinated development is

significantly positive at the 1% confidence level, indicating

that the public expenditure on sports has a comprehensive

role in promoting the sustainable development of the region.

Specifically, the influence coefficient of sports development on

coordinated development is relatively large (0.072). On the

one hand, it shows that the government has strengthened

the construction of urban and rural sports infrastructure

through sports public expenditure and improved the level

of coordinated development among regions. On the other

hand, the government guides the development of the sports

economy through public financial expenditure and promotes

the continuous improvement of the coordinated development

level of regional industries. The impact of sports development

on green development is also significant, indicating that

while promoting the development of green sports, the

government also promotes the level of regional green innovation

and promotes the development of the regional eco-friendly

green economy. To alleviate the problem of autocorrelation

of residuals among individuals, Model 3 performs cluster

regression on the standard errors of coefficients at the provincial

level. The results show that the regression coefficient of sports
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TABLE 3 Baseline regression result.

(1) (2) (3)

sus sus sus

sportscl 0.040*** 0.037*** 0.044***

(0.007) (0.007) (0.007)

energy −0.078*** −0.078*** −0.077***

(0.008) (0.007) (0.008)

patent 0.013*** 0.012*** 0.015***

(0.002) (0.001) (0.002)

r&d 0.001* 0.001 0.003***

(0.001) (0.001) (0.001)

gdp −0.175*** −0.187*** −0.157***

(0.029) (0.030) (0.029)

fdi 0.029 0.041 0.009

(0.031) (0.031) (0.033)

upd 0.031 0.018 0.045

(0.030) (0.029) (0.031)

constant 0.023 0.067 −0.046

(0.094) (0.090) (0.101)

σu 0.055***

(0.008)

σe 0.027***

(0.001)

Wald test 1328.38*** 1277.11***

adj. R2 0.785

N 360 360 360

The values in brackets are SDs. ***Indicates that the estimated coefficients are significant at the confidence level of 1%. **Indicates that the estimated coefficients are significant at the

confidence level of 5%. *Indicates that the estimated coefficients are significant at the confidence level of 10%.

public expenditure on regional sustainable development is

positive at the 5% significance level. In addition, we use

the fixed asset investment in sports to replace the regional

sports public financial expenditure and measure the level of

government sports public expenditure by calculating the stock

and taking the logarithm. Model 4 shows that the positive effect

of sports development on regional sustainable development is

still significant at the 1% confidence level.

The paper eliminates the endogeneity problem through the

tool variable method and selects the tool variable by using

the lagged one-period public expenditure on sports (L.sportscl).

Specifically, we use the IV-two-stage least squares regression

(IV-2SLS) method, optimal generalized methods of moments

(GMM) and the iterative GMM to alleviate the potential

endogeneity issue. The specific analysis results are shown

in Table 5. Shea’s adj.partial R2 value is 0.9822, the F test

statistic is 18485.1, the p-value is 0.000, and the minimum

eigenvalue statistic 18071.9 is much larger than 10, indicating

that there is no problem with weak instrumental variables.

From the estimation results of the two-stage least squares

method (IV-2SLS), the optimal GMM method and the iterative

GMM method from Models 1 to 3, it can be seen that

the regression coefficient of public expenditure on sports for

regional sustainable development is significantly positive at the

1% confidence level. The results of the optimal GMM estimation

and iterative GMM estimation are basically consistent with

the estimation results of IV-2SLS, and the increased emphasis

on sports development can significantly improve the level of

regional sustainable development. Hypothesis 1 is verified.

Threshold e�ect test of regional
development level

To further explore the impact of government sports

public expenditure on regional sustainable development under

different economic development levels and to examine the

threshold effect of regional economic development levels, we

draw on the threshold model constructed by Hansen (43) and

use regional per capita GDP as the threshold variable to conduct

regression analysis. From the results of the threshold effect self-

sampling test and the threshold value estimation in Table 6, it
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TABLE 4 The robustness checks.

(1) (2) (3) (4)

coordination greeness sus sus

sportscl 0.072*** 0.037*** 0.044**

(0.012) (0.009) (0.018)

sportscl1 0.035***

(0.003)

constant −0.353** 0.045 −0.046 0.009

(0.164) (0.117) (0.247) (0.048)

control YES YES YES YES

Province fixed effect YES YES YES YES

adj. R2 0.581 0.747 0.803 0.832

N 360 360 360 360

The values in brackets are SDs. ***Indicates that the estimated coefficients are significant at the confidence level of 1%. **Indicates that the estimated coefficients are significant at the

confidence level of 5%. *Indicates that the estimated coefficients are significant at the confidence level of 10%.

TABLE 5 Endogeneity test.

(1) (2) (3)

sus sus sus

sportscl 0.014*** 0.014*** 0.014***

(0.005) (0.005) (0.005)

constant 0.416*** 0.416*** 0.416***

(0.064) (0.064) (0.064)

Shea’s adj. partial R2 0.9822

Robust F 18485.1

[0.000]

Minimum eigenvalue statistic 18071.9

adj. R2 0.736 0.736 0.736

N 330 330 330

The values in brackets “()” are SDs. The values in brackets “[]” are the value of p of the corresponding test statistics. The values in brackets are SDs. ***Indicates that the estimated

coefficients are significant at the confidence level of 1%. **Indicates that the estimated coefficients are significant at the confidence level of 5%. *Indicates that the estimated coefficients are

significant at the confidence level of 10%.

can be seen that there is a double threshold effect in the impact

of the regional economic development level on the sustainable

development of the region. Table 7 shows the regression results

of the impact of government sports public expenditure on

regional sustainable development under different economic

development levels. When per capita GDP is < 20,323, the

regression coefficient of public expenditure on sports to regional

sustainable development is 0.025. When the per capita GDP

is in the range of 2.0323 to 41,206, the regression coefficient

of public expenditure on sports to the region’s sustainable

development is 0.028. When per capita GDP is higher than

41,206, the regression coefficient of public expenditure on sports

to regional sustainable development is 0.030. On the whole, with

the continuous improvement of the regional development level,

the regression coefficient of the public expenditure on sports

to the regional sustainable development index has continued to

increase, and the significance has continued to increase. This

shows that in the process of improving the income level of

regional residents, the impact of the sports economy on regional

green and coordinated development has gradually deepened,

and the public expenditure on sports has a nonlinear impact on

regional sustainable development. Hypothesis 2 is verified.
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TABLE 6 The existence test of the threshold e�ect of the regional development level.

Threshold variables Threshold type F value P value Threshold value BS times

Level of regional development Single threshold 33.34 0.0367 1.3890 300

Double threshold 40.03 0.0033 2.0323

Triple threshold 29.11 0.3800 4.1206

Analysis of the moderating e�ect of the
level of finance development

In the environment where the market plays a decisive

role in the allocation of economic resources, to verify whether

the effect of local government sports public expenditure on

regional sustainable development is affected by the level of

market financial development, according to Equation (2) and

Equation (3), we introduce the interaction term between

the level of financial development and public expenditure

on sports for regression analysis. The results are shown in

Table 9. Model 1 and Model 2 test the influence of the market

financial development level on sustainable development and

the moderating effect on the promotion effect of sports public

expenditure increase, respectively. The results show that the

regression coefficients of the market finance development level,

the interaction term of the market finance development level

and sports public expenditure are all significantly positive

and have passed the 1% confidence level test. This shows

that the market financial power can effectively promote the

region’s sustainable development, and the improvement of

the development level of the market finance enhances the

promotion of the public expenditure on sports to the sustainable

development of the region. To further verify the strengthening

effect of market financial development, we decompose the

sustainable development index and replace the sustainable

development index with the regional green development and

coordinated development index. The regression results are

model 3 and model 4. The regression coefficients of the

interaction term between the market finance development level

and sports public expenditure on regional green development

and coordinated development are all significantly positive at the

1% confidence level, indicating that the strengthening effect of

the market finance development level on the promotion effect of

sports public expenditure is robust. Hypothesis 3 is verified.

Analysis of the transmission mechanism

It can be seen from the above analysis that public

expenditure on sports has a significant role in promoting

the green, coordinated and sustainable development of the

region. Whether the government’s guidance on the development

of the sports economy can activate the consumption of

TABLE 7 Threshold regression results.

(Double threshold)

sus

sportscl (gdp_per ≤ 2.0323) 0.025*

(0.015)

sportscl (2.0323 < gdp_per ≤ 4.1206) 0.028*

(0.015)

sportscl (gdp_per > 4.1206) 0.030**

(0.014)

constant 0.138

(0.198)

control YES

adj. R2 0.838

N 360

The values in brackets are SDs. ***Indicates that the estimated coefficients are significant

at the confidence level of 1%. **Indicates that the estimated coefficients are significant at

the confidence level of 5%. *Indicates that the estimated coefficients are significant at the

confidence level of 10%.

residents, effectively build an internal circulation market, and

promote the region’s sustainable development needs further

verification. We adopt the step-by-step analysis of the mediating

effect to regress Equation (4) and Equation (5), and the

results are shown in Table 8. From the regression results

of the mediating effect of residents’ consumption level, it

can be seen that the regression coefficient of the public

expenditure of sports undertakings on residents’ consumption

level is significantly positive at the 1% confidence level.

This result means that the government activates regional

residents’ consumption by increasing public expenditure on

sports, thereby promoting regional sustainable development.

Its mediating effect is 0.022 (0.345×0.064). Specifically, the

regression coefficients of regional residents’ consumption on

the coordinated development and green development index

are all significantly positive at the 1% confidence level.

The mediating effects were 0.038 (0.345×0.109) and 0.017

(0.345×0.051), respectively. The results show that public

expenditure on sports can improve regional development’s

green and coordination levels by activating the level of

regional consumption. The enhancement of coordination stems

from the construction of public sports infrastructure. By

increasing public expenditure on sports, the government has
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TABLE 8 The regression result of the mediating e�ect based on residents’ consumption levels.

(1) (2) (3) (4)

consump sus coordination greeness

sportscl 0.345*** 0.022*** 0.034*** 0.019**

(0.038) (0.008) (0.013) (0.009)

consump 0.064*** 0.109*** 0.051***

(0.010) (0.016) (0.012)

constant −3.217*** 0.161 −0.004 0.208*

(0.521) (0.101) (0.163) (0.120)

control YES YES YES YES

Province fixed effect YES YES YES YES

adj. R2 0.857 0.808 0.630 0.760

N 360 360 360 360

Sobel test 0.022*** 0.038*** 0.017***

(0.004) (0.007) (0.005)

Bootstrap test 0.022*** 0.038*** 0.017***

(0.005) (0.008) (0.005)

The values in brackets are SDs. ***Indicates that the estimated coefficients are significant at the confidence level of 1%. **Indicates that the estimated coefficients are significant at the

confidence level of 5%. *Indicates that the estimated coefficients are significant at the confidence level of 10%.

TABLE 9 The regression result of the moderating e�ect based on the level of development of finance.

(1) (2) (3) (4)

sus sus Coordination Greenness

sportscl 0.035*** 0.033*** 0.046*** 0.031***

(0.008) (0.008) (0.013) (0.009)

fin 0.592***

(0.171)

fin×sportscl 0.047*** 0.107*** 0.026*

(0.013) (0.021) (0.015)

constant 0.038 0.059 −0.113 0.104

(0.103) (0.104) (0.165) (0.121)

control YES YES YES YES

Province fixed effect YES YES YES YES

adj. R2 0.792 0.792 0.612 0.749

N 360 360 360 360

The values in brackets are SDs. ***Indicates that the estimated coefficients are significant at the confidence level of 1%. **Indicates that the estimated coefficients are significant at the

confidence level of 5%. *Indicates that the estimated coefficients are significant at the confidence level of 10%.

provided a soft environment guarantee for residents’ sports

and healthy activities and alleviated the pressure of basic life

and work and has narrowed the gap in regional development

through transfer payments and promoted coordinated regional

development. The concept of green sports is rooted in the

development of sports. The green development orientation

of the sports industry itself has enhanced the vitality of

regional green innovation, increased the publicity of green

and low-carbon development of the regional economy, created

an atmosphere of green development, and then promoted

green development. It can be seen from the results of the

mediating effect test that the results of the Sobel test and the

bootstrap test are consistent. Moreover, in the mechanism test

of regional sustainable development, coordinated development

and green development, the mediating effect of regional

residents’ consumption is established at the 1% confidence

level. Hypothesis 4 has been verified; that is, the increase in

government public expenditure on sports can improve the

level of regional consumption, activate the internal circulation

market, and promote the sustainable development of the region.
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Conclusions and policy implications

Sustainable development is the development with the goal

of improving the level of green and coordinated development

in the region, and the construction of sports at a new

stage of development is an important driving force for

sustainable development in the region. This paper constructs

a regional sustainable development index according to the

green coordinated development goal and theoretically analyses

and empirically tests the impact of government sports public

expenditure on regional sustainable development. The study

found the following: (1) China’s sustainable development

presents obvious ladder-like characteristics and highlights the

regional imbalance and inadequacy of regional green and

coordinated development. (2) The government’s increase in

public expenditure on sports can effectively promote the

sustainable development of the region and will significantly

enhance the level of green and coordinated development in

the region. (3) The public expenditure on sports has a non-

linear impact on the region’s sustainable development. With the

continuous improvement of the regional economic development

level, the government’s public expenditure on sports has

an increasing role in promoting the region’s sustainable

development. (4) The improvement of the development level

of market finance can strengthen the effect of the government’s

public expenditure on sports on the sustainable development

of the region. (5) The government’s increase in public

expenditure on sports has significantly promoted the greenness

and coordination of regional development by stimulating

regional residents’ consumption and can achieve sustainable

regional development.

Based on the research conclusions and the goal of

formulating a more perfect sports development plan in the post-

COVID era, this paper has the following policy implications.

First, the government should fully explore the vast market

potential and economic value of sports, give continuous fiscal

support to sports, formulate sports infrastructure construction

plans that are suitable for the stage of economic development,

and improve the level of sustainable development of the

region. On the one hand, the government should actively

promote the green concept in the growth and development of

sports and use green sports to activate the vitality of regional

green innovation, enhance regional awareness of ecological

environmental protection, and reduce energy consumption,

thereby promoting regional green development. On the other

hand, in the period of regional economic transformation and

industrial structure adjustment, the government should guide

social capital to enter the sports and health industry through

fiscal support, promote the vigorous development of the green

service industry in the form of industrial support, and rationally

optimize the regional industrial structure. In addition, the

local government should narrow the gap in regional economic

development through sports finance transfer payments and then

promote regional coordinated development. Second, we should

fully realize that with the improvement of the regional economic

development level, the continuous fiscal support for sports

can more effectively promote regional sustainable development.

At the same time, we should find synergy between market

financial forces and government fiscal support, amplify the

positive externalities of government investment in sports, and

achieve sustainable regional development. Third, we should

pay attention to the mediating effect of residents’ consumption

on regional sustainable development. Public expenditure on

sports should be expanded, the transformation of residents’

consumption quality and consumption structure from the

supply side should be guided, the deep integration of the regional

sports service industry and economic development should be

promoted, and the level of regional sustainable development

should be improved.
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