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Abstract. This paper employs a multi-methodological approach, integrating lit-
erature review, comparative analysis, and mathematical statistics, to examine
the interdependent relationship between economic development and competi-
tive sports strength at the provincial and municipal levels in China. A Pearson
correlation analysis conducted using SPSS 23.0 revealed a positive correlation
between the second-level index of comprehensive economic competitiveness
and the number of medals. To confirm this positive correlation, the maximum
common factor was extracted and subjected to curve fitting. A cluster analysis
was conducted to categorize the country into three groups based on the number
of medals awarded. The cities were divided into four regions, and the coordina-
tion between the economy and athletics within each region was assessed using
the Thiel coefficient and city concentration. The findings indicate that the level
of athletics in the Northeast and East is higher than their corresponding eco-
nomic levels, while the economic levels in the Midwest are higher than their
athletic levels. The central region exhibits the most balanced development of
both, followed by the Northeast and East, and the most unbalanced develop-
ment in the Midwest. The study offers theoretical support for the coordinated
development of regional competitive sports, the economy, and society.

Keywords: competitive sports; level of economic development; province; Thiel
coefficient.

1 Introduction

This paper aims to support the reshaping of national spirit and cultural exchanges,
harmonize the development of regional economies and competitive sports, and en-
hance people's well-being by studying the relationship between competitive sports
and economic development and analyzing the complex interactions between the two
through an interdisciplinary perspective. By synthesizing domestic and international
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research results, particularly China's contributions to the field of sports economics
since the 1980s[1], this project employs factor analysis and regression analysis to
investigate the imbalance between regional competitive sports and economic devel-
opment[2], as well as the constraints that perpetuate it. It aims to establish a theoreti-
cal framework and practical guidance for promoting the synergistic development of
regional sports and the economy[3].

2 Analysis

2.1  Correlation and Factor Analysis

The evaluation scores of the comprehensive competitiveness of provincial economies
referenced in this article are derived from the 2018 Blue Book on Competitiveness of
China's Provinces[4]. The data on the strength of competitive sports are drawn from the
National Statistical Yearbook and the medal standings of the Eleventh, Twelfth, and
Thirteenth National Games. The final scores were calculated using the following
methodology: The Thirteenth National Games was cancelled in 2017. Consequently,
the total number of medals was used to express the data. In order to exclude the un-
certainties of the athletic events and the competition performance instability, as well as
to exclude the influence of the remaining virtual subjective factors (referee, host status,
etc.), the weights of gold, silver and bronze medals were set to a constant value of
one[5].

By selecting nine secondary indicators of economic competitiveness for correlation
analysis and factor analysis, and combining them with the number of competitive
sports medals for linear regression fitting, the following findings were obtained.

1. According to the Table.1, we can find the correlation coefficients are all greater
than 0.9, and thus are considered to exert a strong influence on the overall competi-
tiveness of the provincial economy. Accordingly, there is no rationale for employing a
single indicator as a variable in a linear correlation significance test. Consequently, a
factor analysis was conducted using SPSS to extract the common factor, after which a
linear regression was performed with the number of medals represented by competitive
sports strength.

Table 1. Correlation of secondary indicators with the overall competitiveness score

Secondary indicators correlation coefficient
macro-economic 0.944
government role 0.830

Industrial economy 0.935
knowledge-based economy 0.953
level of development 0.935
coordinate 0.826
development environment 0.944
finance and economics 0.847

Sustainable development 0.334
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2.The factor rotation of the secondary index scores for each province was conducted
using the statistical software package SPSS. Three common factors were identified
through principal component analysis, with a factor characteristic contribution rate of
85% or more. The fitted factor loading matrix was then rotated using the method of
very large variance, and factor scores were calculated to obtain composite scores for the
data at the level of economic development. Furthermore, the comprehensive score was
employed as the independent variable, while the number of competitive sports medals
was utilized as the dependent variable for curve modeling. Table 3 and Table 4 are
obtained[6].

Table 2. Results of goodness-of-fit test and significance test

model coefficient of determination F I 2 13
Linear 0.674 59.98 25.97

Quadratic 0.674 28.96 25.83 0.18
Cubic 0.722 2343 4129 3.69 -6.27

Table 3. Significance test results of regression coefficients

UnsFandardlzed Standardized bias
model bias recall t P
recall factor

factor
ratio Std. Beta

Linear f 25.97 3.35 0.82 7.613 0

(constant) 35484  3.30 -4.85 0

Quandratic f 25.83 4.12 0.82 6.27 0
2 0.182  2.96 0.09 0.07  0.952

(constant)  35.31 4.42 0.061 0

Cubic f 41.29 8.12 1.31 5.09 0
2 3.69 3.22 0.17 1.15  0.262
£ -6.27 2.89 -0.63 0.04 0.039

(constant)  36.65 4.20 0 0

3. According to the Table.2 and Table.3, we can find the coefficient of tertiary in-
dustry is -6.27, indicating an inverted U-shaped relationship between the economic
competitiveness of provinces and the number of medals, i.e. economic growth initially
favours competitive sport, and the effect is weakened after a certain critical point has
been reached[7].

4. China's geographical vastness and unbalanced development of economy and
competitive sports. According to the medal data of the 2017 National Games, 33
provinces and cities can be divided into three tiers according to the number of medals:
upstream, midstream and downstream[8]. Upstream provinces and cities have many
medals but a small proportion, while downstream provinces and cities have a large
number of medals, highlighting the imbalance between the strength of economy and
competitive sports in provincial areas. Some provinces and cities have significant
differences between the two, further confirming this phenomenon.
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2.2 Equilibrium Studies

Based on the correlation analysis using cluster analysis, Taylor coefficient and popu-
lation concentration, the regional economic and competitive sports strength balance of
33 provinces and cities was studied. K-means clustering showed a large strength gap
between provinces and cities, with upstream provinces and cities having a concentra-
tion of medals but a small proportion, while the downstream is scattered. According to
the Table.4, we can analyse the differences between the four regions of the country
which using the Thiel coefficient, the west is the largest, the east is the second largest,
and the north-east and centre are smaller. The results show that the overall differences
are mainly within the group, indicating that there are both regional and internal im-
balances.

gi
T=Z<%><log,%> (1)
P

Table 4. Calculation of the Thiel coefficient for the coordinated development of regional com-
petitive sports and economy

Fast Mid west  northwest Within-group Intergroup Overall

differences differences Gap
Tel 0.0541 0.0180 0.1589  0.0271 0.0659 0.0258 0.0890
—1-ly[X_YX
R=1 2Z |X Y| 2)

According to the Table.5, we can find that the indicator R quantifies the degree of
coordination between competitive sport and the economy in the region, and finds that
coordination is lowest in the central and western parts of the country, followed by the
east, and higher in the north-eastern and central parts of the country, which is consistent
with the results of the Thiel coefficient analysis, i.e. there is a significant gap. The gap
between the level of competitive sport and economic development among Chinese
provinces and cities is large, and not only between regions, but also within regions.
Economically developed regions are not prominent in competitive sports programmes,
while less developed regions are strong in athletics. This imbalance is influenced by
policy, resource allocation, historical and cultural factors. Future policies must take
into account regional differences and promote harmonious development.

Table 5. Regional population concentration

Eastarea Midarea Westarea Northwest area

concentration 0.8341 0.9001 0.6875 0.8675
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3 Conclusions and Recommendations of the Study

3.1 Conclusion

In summary, there is a complex relationship between competitive sports capacity and
the level of economic and social development of China's provinces, which can be
examined along the following dimensions:

Financial input and resource allocation: Regions with high GDP have more financial
resources to invest in competitive sports, such as venues, training, coaching teams, and
scientific and technological support, but the distribution of resources is uneven, and
resources are scarce in the western regions[9].

Policy orientation and incentives: Government policies are biased towards eco-
nomically developed regions, providing support such as tax incentives and land allo-
cation, as well as the establishment of awards, prizes and employment guarantees,
creating a positive feedback loop to encourage the development of competitive
sport[10].

Talent recruitment and training: While economically developed regions have a
strong ability to attract and retain talent with effective selection, training and trans-
portation systems, western regions face barriers to talent attraction and training.

Regional culture and history: Regional culture and history have a profound impact
on the development of competitive sport, creating a unique competitive atmosphere and
advantageous programmes, and providing unique resources and impetus for local
competitive sport.

Regional development imbalance and synergy: The synergy between competitive
sport and economic development is strong in the central and eastern regions, while the
synergy in the western region is unsatisfactory, requiring attention to inter-regional
coordination and balance.

3.2 Suggestions

In conclusion, the interaction between sports competitiveness and the level of regional
economic and social development in China's provinces is complex and influenced by
factors such as financial input, policy orientation, talent mobility, regional culture,
historical accumulation and unbalanced regional development. In order to promote
synergetic development, it is suggested that: the government should increase financial
investment in competitive sports, especially in the western region, to ensure the bal-
ance of resources[11]; optimise policy direction and introduce targeted policies and
measures; and improve the talent training system and promote talent mobility. At the
same time, regional culture and historical resources should be explored to enhance
public recognition and participation. Strengthen coordinated regional development,
promote economic, scientific and technological, and cultural integration, and create
more opportunities for the development of competitive sports[12]. The ultimate goal
is to achieve multidisciplinary integration and development, lay a broad foundation
for competitive sports, and promote its integration and progress with economic and
social development.
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which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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