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SUMMARY: In response to the reality that the scale of education financial investment in 

China continues to expand but the quality of socioeconomic advancement has not improved 

synchronously, and the imbalance of education investment structure restricts 

high-performance development, the present research takes panel data from 30 provinces in 

China from 2011 to 2022 as samples, uses entropy weight method to measure the level of 

high-performance socioeconomic advancement, constructs a two-way fixed-effect terms 

model to conduct benchmark regression, and uses methods such as lagging core variables, 

removing special samples, and replacing the dependent variable to conduct robustness tests. 

Combined with grouped regression, it reveals regional heterogeneity, and uses threshold 

models to test the nonlinear moderating effect of Digital-based inclusive finance. The results 

indicate that an investment structure biased towards higher education has a significant 

inhibitory effect on high-performance socioeconomic advancement, and Digital-based 

inclusive finance can markedly positively regulate the relationship between the two, 

effectively alleviating the inhibitory effect; Heterogeneity analysis shows that the inhibitory 

effect is significant in the central and western regions, not significant in the eastern region, 

and the positive regulation of Digital-based inclusive finance is only significant in the eastern 

region; There are dual thresholds for Digital-based inclusive finance, and once the upper 

threshold is crossed, the impact of education investment structure on high-performance 

development shifts from negative to positive. 
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1 Introduction 

High quality development is the primary task for comprehensively building a socialist 

modernized country [1]. The inherent core of high-performance development is to rely on the 

accumulation of human capital to achieve innovation driven economic growth transformation, 

and education investment is the core path for improving the quality and efficiency of human 

capital. According to statistics from the Ministry of Education, the scale of China's general 

public budget expenditure on education has continued to steadily expand, increasing from 1.6 

trillion yuan in 2011 to 3.9 trillion yuan in 2022, with an average annual growth rate of 8.4%. 

However, the scale of education financial investment has continued to expand, without 

corresponding synchronous improvement in the quality of socioeconomic advancement. In 

2018, the General Office of the State Council issued the "Opinions on Further Adjusting and 
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Optimizing the Structure to Improve the Efficiency of the Use of Education Funds" [2], which 

clearly required that the allocation of education resources at all levels should shift towards 

empirical and structural optimization, gradually shifting from simply expanding the scale of 

funds to optimizing the structure of fund allocation. Under the premise of tightening fiscal 

budget constraints, the scientific, refined, and rational optimization of the allocation of 

education resources at all levels has become a key practical issue. Increasing investment in 

higher education can optimize the hierarchical structure of human capital, thereby driving 

industrial and technological transformation and upgrading. However, excessive tilt towards 

higher education financial resources will have a significant crowding out effect on investment 

in basic education and vocational education, inducing structural imbalances in public 

education investment, which will constrain the process of industrial upgrading and exacerbate 

the gap in regional economic sustainable development. 

Digital-based inclusive finance, as a new financial format emerging in the evolution of the 

digital economy, plays an important role in promoting common prosperity, improving people's 

livelihoods, and other aspects with its inclusiveness, inclusiveness, and wide coverage 

characteristics. It has become the core driving force for high-performance socioeconomic 

advancement. Digital-based inclusive finance improves the digital infrastructure and 

technology application level in underdeveloped areas, guides the orderly flow of production 

factors such as labor, capital, and technology across regions, effectively amplifies the spatial 

spillover effect of higher education development, and alleviates the Matthew effect in regional 

and urban-rural socioeconomic advancement. 

This article systematically analyzes the mechanism of the impact of education investment 

structure on high-performance socioeconomic advancement, with academic contributions 

mainly reflected in three aspects: (1) Existing literature mostly examines the independent 

effects of education investment structure and Digital-based inclusive finance on 

high-performance socioeconomic advancement separately, and there are few studies that 

integrate education investment structure, Digital-based inclusive finance, and 

high-performance socioeconomic advancement into a unified analytical framework for 

integrated research; (2) This article deeply identifies the regional heterogeneity characteristics 

of the impact of education investment structure on high-performance socioeconomic 

advancement, providing empirical basis and decision-making reference for differentiated 

regional policy formulation; (3) This article uses a threshold model to empirically test the 

nonlinear moderating effect of Digital-based inclusive finance on the relationship between 

education investment structure and high-performance socioeconomic advancement. 

2 Conceptual analysis and Research Hypotheses 

2.1 Education Investment and High-performance Socioeconomic 

advancement 

The expansion of fiscal education expenditure can effectively improve the quality of 

economic growth [3], but there is still controversy in academia about the impact of 

investment in different levels of education on the quality of socioeconomic advancement. 

Some scholars have pointed out that the role of higher education in improving the quality of 

socioeconomic advancement is not absolute, and its effectiveness depends on sufficient 

funding guarantee for basic education (primary and secondary education) [4]. Moreover, the 

proportion of higher education investment may be negatively correlated with the quality of 

economic growth. This conclusion provides theoretical support for prioritizing fiscal 

education funds towards primary and secondary education [5]. 
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The formation of the above controversy is reflected in: (1) Higher education exhibits 

negative spatial spillover characteristics on the improvement of total factor productivity and 

technological progress, while basic education shows significant positive spatial spillover 

effects [6]. Expanding the scale of investment in higher education may have uncertain or even 

negative effects on the quality of economic growth. (2) The expenditure on compulsory 

education and secondary education can effectively empower the development of industries in 

the middle and low-income groups, while the output results of higher education have a low 

matching degree with the input factors required by such industries. Due to the dual constraints 

of externalities in education investment and lagging research results, higher education 

investment has not shown significant growth driving effects in both low-end and high-end 

industrial sectors [7]. 

The potential effectiveness of higher education in empowering high-performance 

socioeconomic advancement is constrained by multiple external factors. For example, Lu 

Zhuo (2023) pointed out that although the expansion of higher education scale has a positive 

driving potential for high-performance socioeconomic advancement, the mismatch of human 

capital will markedly inhibit innovation efficiency and hinder technological progress [8]. 

Moreover, the expansion of higher education has not improved the disadvantaged situation of 

low-income and vulnerable social groups in accessing high-performance educational 

resources, making it difficult to effectively narrow the Urban-rural income inequality [9]. 

The hierarchical structure of education investment directly affects the fairness of public 

education resource allocation [10], and continuously increasing investment in higher 

education may further widen the income gap between urban and rural areas [11], because 

although financial investment in education at all levels can promote the increase of residents' 

income, the mechanism of action is markedly different. Basic education investment is an 

important support for low-income groups to increase income and lift themselves out of 

poverty. It can effectively narrow the income gap between urban and rural areas, promote 

social equity and justice, while higher education investment mainly increases the income level 

of highly educated groups, which can easily widen the income gap between highly educated 

groups and other groups, and is inherently contradictory to the development orientation of 

common prosperity. 

Assumption H1: An education investment structure that leans towards higher education 

does not have a significant promoting effect on high-performance socioeconomic 

advancement. 

2.2 Moderating Role of Digital-based inclusive finance in Education 

Investment 

Digital-based inclusive finance can rely on the "digital dividend" released by technological 

progress to amplify the empowering effect of higher education on high-performance 

socioeconomic advancement: (1) Digital-based inclusive finance reconstructs traditional 

financial formats with the help of digital interconnection technology, puts forward higher 

requirements for users' knowledge reserves and skill levels, and promotes the expansion of 

regional demand for high skilled financial technology talents. Its development can accelerate 

the process of industrial structure optimization and upgrading, further expand the market 

demand for high-performance labor, not only broaden the employment channels for local 

talent cultivation, effectively alleviate the phenomenon of talent outflow, but also provide 

sustained talent support for high-performance socioeconomic advancement [12]. (2) The 

development of Digital-based inclusive finance can promote the iterative improvement of 

regional digital infrastructure, and the digital human capital cultivated by higher education 
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serves as a core component of the regional digital innovation ecosystem. The increase in 

investment in higher education can enrich the regional talent reserve and enhance research 

and innovation capabilities [13]. After deep integration with Digital-based inclusive finance, 

the synergistic integration of digitalization and financial services can lower the threshold for 

research subjects to obtain financial resources, reduce borrowing costs and transaction 

expenses in the early stages of research and development. (3) Digital-based inclusive finance 

can help promote educational equity. Although the expansion of higher education enrollment 

has alleviated the problem of unequal access to education, it has not solved the substantive 

inequality caused by differences in education quality. Children from families with 

socio-economic advantages are more likely to enter elite colleges [14]. Digital-based 

inclusive finance can improve this situation through a dual path: (1) at the investment 

capability level, Digital-based inclusive finance can promote employment for rural residents 

with limited physical and social capital, encourage them to start their own businesses, and 

thereby increase household income and education expenditure [15, 16], extending financial 

services to the "long tail" group with insufficient coverage of traditional finance, and 

alleviating the liquidity constraints of vulnerable households; (2) In terms of investment 

incentives, Digital-based inclusive finance aims to increase the demand for high skilled labor, 

improve expected returns on education, transform the educational investment preferences of 

low-income families, encourage rural families to increase their children's higher education 

investment, and narrow the education gap with affluent families. 

Hypothesis 2: Digital-based inclusive finance plays a positive moderating role in the 

relationship between education investment structure and high-performance socioeconomic 

advancement. 

3 Investigation Design 

3.1 Model Definition 

In accordance with the conceptual analysis above, the present research constructs a two-way 

fixed-effect terms panel model to examine the relationship between education investment 

structure, Digital-based inclusive finance, and high-performance socioeconomic advancement. 

The baseline model is as follows [17]: 

 ℎ𝑞𝑑𝑖,𝑡 = 𝛼0 + 𝛽0𝑒𝑑𝑢𝑖,𝑡 + 𝛽1𝑖𝑛𝑑𝑒𝑥𝑖,𝑡 + 𝛽2𝑒𝑑𝑢𝑖,𝑡 × 𝑖𝑛𝑑𝑒𝑥𝑖,𝑡 + 𝜃0𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖,𝑡 + 𝛿𝑖,𝑡 + 𝜇𝑖,𝑡 + 𝜀𝑖,𝑡(1) 

Here, i is provinces, t is years. ℎ𝑞𝑑𝑖,𝑡 represents high-performance socioeconomic 

advancement, 𝑒𝑑𝑢𝑖,𝑡  is the education investment structure, 𝑖𝑛𝑑𝑒𝑥𝑖,𝑡  is Digital-based 

inclusive finance, and 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖,𝑡 represents a set of time-varying control variables affecting 

high-performance socioeconomic advancement.𝛼0 is the constant term, 𝛿𝑖,𝑡  accounts for 

year fixed-effect terms, 𝜇𝑖,𝑡 is province fixed-effect terms, and 𝜀𝑖,𝑡is the random error term. 

3.2 Variable Definitions 

3.2.1 High-performance Socioeconomic advancement (Hqd) 

Following the methodology of Sun Hao et al. (2020) [18], the present research constructs an 

assessment indicator system for high-performance socioeconomic advancement in accordance 

with the new development philosophy. This evaluation system covers five dimensions: 

innovation, coordination, green, openness, and sharing. It consists of five Second-level 
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indicators and 20 tertiary indicators (see Table 1). Then, the entropy weight method is used to 

comprehensively measure the high-performance socioeconomic advancement level of each 

province in China from 2011 to 2022. 

Table 1: Comprehensive Assessment Indicator System for High-performance Socioeconomic 

advancement 

3.2.2 Explanatory Variable: Education Investment Structure (Edu) 

The core explanatory variable of this article is the structure of education investment. Drawing 

on the measurement ideas of Liu Xinrong (2013) [19] and Wu Weiwei (2023) [20], the proxy 

variables for each sub item are set as follows: (1) Higher education investment is defined as 

Primary indexes Second-level indexes Description of indexes Properties 

Innovative 
development 

Socioeconomic 
advancement Level 

Logarithmic GDP per capita Positive 

R&D Investment density 
R&D expenditure of above-scale 
industrial firms / Gross Regional 

Product 
Positive 

Technology transaction 
activity 

Technology transaction 
turnover/Gross Regional Product 

Positive 

Intensity of scientific and 
technological personnel 

investment 

Number of R&D personnel/number 
of all employees 

Positive 

Capital efficiency 
Gross Regional Product/Investment 

in Fixed Assets of the Whole Society 
Positive 

Coordinated 
development 

Urban and Rural Structure Urban population proportion Positive 

Industrial Structure 
Increase in the share of service 

industry in Gross Regional Product 
Positive 

Demand Structure 
Retail sales volume of Consumer 
products/Gross Regional Product 

Positive 

Green 
development 

Output wastewater intensity 
Total Wastewater Discharge/Gross 

Regional Product 
Negative 

Exhaust gas emission 
intensity per unit output 

Sulfur Dioxide Emission/Gross 
Regional Product 

Negative 

Greening coverage of 
built-up area 

Area covered by greening in built-up 
areas/area of built-up areas 

Positive 

Open 
Development 

Dependence on foreign 
trade 

Total Import and Export/Gross 
Regional Product 

Positive 

Share of foreign investment 
Actual utilization of foreign 

investment / Gross Regional Product 
Positive 

Marketization Degree Regional marketization index Positive 

Shared 
Development 

Share of labor 
compensation 

Compensation of laborers/Gross 
Regional Product 

Positive 

Urban-rural consumption 
gap 

Consumer spending per Urban 
population / Consumer spending per 

Rural Resident 
Negative 

Urban Engel's coefficient 
Household Food Expenditure/Urban 

Consumer spending 
Negative 

Rural Engel's Coefficient 
Household Food Expenditure/Rural 

Consumer spending 
Negative 

Improvement of medical 
services 

Health technicians per 10,000 people Positive 

Public Transportation 
Development 

Urban public transit vehicles per 
10,000 people 

Positive 
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the education expenditure per capita public budget of ordinary higher education institutions in 

each province and region; (2) Basic education investment is defined as the average public 

budget expenditure on education for ordinary primary and secondary school students in 

various provinces and regions; (3) Vocational education investment is defined as the per 

capita public budget expenditure on education for vocational colleges in various provinces 

and regions. 

The calculation formula for the index of education investment structure is set as follows: 

education investment structure=basic education investment+vocational education investment 

Higher education investment (2) 

3.2.3 Moderating Variable: Digital-based inclusive finance (Index) 

This article selects the Digital-based inclusive finance Index assembled by the Digital Finance 

Research Center of Peking University to quantitatively measure the development level of 

Digital-based inclusive finance at the provincial level. The selected index covers three 

secondary dimensions: service breadth, service depth, and digital service level. It has 24 

tertiary indexes and comprehensively includes various digital financial formats such as 

insurance, payments, credit, monetary funds, and investment and financing. 

3.2.4 Control Variables 

This article selects the following control variables: (1) The level of economic growth is 

defined as the endogenous development driving force used to characterize the regional 

economy; (2) The level of transportation infrastructure is defined as measured by road 

network density, reflecting the basic supporting conditions for regional development; (3) 

Government public welfare expenditure is defined as the policy effort of the government to 

narrow the income gap between urban and rural areas through redistribution measures; (4) 

The traditional definition of financial development level is to use the ratio of financial 

institution loan balance to Gross Regional Product as a supplementary variable for 

Digital-based inclusive finance. 

The specific definitions and measurement methods of individual variable are summarized 

in Table 2. 

Table 2: Variable definitions 

Variable type Variable Name Variable Measurement 

Explained 

Variables 

Economic quality 

development 
Moisture value method 

Explanatory 

Variables 

Education Input Structure 
Higher education input/(basic education 

input + vocational education input) 

Fintech-based inclusive 

finance 

Peking University Fintech-based inclusive 

finance Index taking logarithms 

Control 

Variables 

Economic Growth Rate Gross Regional Product growth rate 

Transportation Infrastructure Highway mileage/area of region 

Public fiscal expenditure on 

People's Livelihood 

Fiscal expenditure on education, healthcare, 

housing security, social security and 

employment / Local budgetary expenditure 

Traditional Finance 

Development Level 

Sum of savings and loans/Gross Regional 

Product 
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3.3 Data Sources 

Due to data availability constraints, the present research uses panel data from 30 provinces 

(regions, and municipalities) across China over the 12-year period from 2011 to 2022, totaling 

360 sample observations. The Digital-based inclusive finance Index is obtained from the fifth 

phase of the Peking University Digital-based inclusive finance Index (2011–2022). Missing 

data that could not be obtained were imputed using linear interpolation. Descriptive statistical 

analysis results for individual variable are illustrated in Table 3. 

Table 3: Descriptive statistics of variables 

Variable Name Observations 
Mean 

value 

Standard 

deviation 
Minimum Maximum 

Economic quality development 360 0.289 0.127 0.105 0.796 

Education Input Structure 360 0.465 0.105 0.246 0.982 

Fintech-based inclusive 

finance 
360 243.928 107.64 18.33 460.69 

Urban-rural income inequality 360 2.547 0.379 1.827 3.672 

Economic growth rate 360 1.060 0.052 0.704 1.164 

Transportation Infrastructure 360 0.963 0.512 0.089 2.258 

Public fiscal expenditure on 

People's Livelihood 
360 0.419 0.046 0.281 0.577 

4 Empirical Analysis and Discussion 

4.1 Baseline Regression Analysis and Robustness Tests 

This paper first conducted a Hausman test on the fixed-effect terms and fixed effects 

estimation results of the model. The test results showed: P=0.000, rejecting the null 

hypothesis of random effects at the 1% significance level. Therefore, this paper adopts a 

two-way fixed-effect terms model for regression. 

Table 4 reports the results of the national data analysis. Model (1) presents the regression 

results of education investment structure on high-performance socioeconomic advancement. 

The estimated coefficient for education investment structure is negatively significant at the 1% 

level, indicating that increasing the proportion of higher education funding does not markedly 

promote high-performance socioeconomic advancement. Model (2) shows the baseline 

regression of Digital-based inclusive finance on high-performance socioeconomic 

advancement. The coefficient for Digital-based inclusive finance is positive at the 5% 

significance level, suggesting that a one-unit increase in the Digital-based inclusive finance 

index raises the level of high-performance socioeconomic advancement by 0.023 units on 

average, demonstrating the positive role of Digital-based inclusive finance. Model (3) 

integrates the education investment structure and Digital-based inclusive finance into a 

unified framework to test their comprehensive impact on high-performance socioeconomic 

advancement. The coefficient for education investment structure increases slightly, while the 

coefficient for Digital-based inclusive finance decreases. Model (4) introduces the interaction 

term between education investment structure and Digital-based inclusive finance to explore 

whether Digital-based inclusive finance moderates the relationship. The empirical results 

show that the interaction term’s coefficient is markedly positive at the 5% level, indicating 

that the popularization of Digital-based inclusive finance mitigates the negative impact of 

hierarchical education funding allocation on high-performance socioeconomic advancement. 
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In other words, as the Digital-based inclusive finance index increases, the adverse effect of a 

higher education-biased funding structure on high-performance socioeconomic advancement 

diminishes. 

Table 4: Baseline estimation results 

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

Education Investment Structure 
-0.057*** 

(0.016) 
 

-0.050*** 

(0.017) 

-0.269*** 

(0.091) 

Fintech-based inclusive finance  
0.023** 

(0.011) 

0.017* 

(0.012) 

-0.019 

(0.021) 

Interactive items    
0.043** 

(0.018) 

Economic Growth Rate 
0.047 

(0.035) 

0.060 

(0.038) 

0.058 

(0.037) 

0.054 

(0.035) 

Transportation Infrastructure 
0.042*** 

(0.004) 

0.045*** 

(0.013) 

0.043*** 

(0.012) 

0.040*** 

(0.012) 

Public fiscal expenditure on People's 

Livelihood 

0.013 

(0.049) 

0.039 

(0.050) 

0.035 

(0.050) 

0.041 

(0.052) 

Level of traditional financial development 
0.018*** 

(0.004) 

0.018*** 

(0.004) 

0.018*** 

(0.004) 

0.018*** 

(0.004) 

_cons 
0.204*** 

(0.029) 

0.043 

(0.065) 

0.100 

(0.074) 

0.290** 

(0.113) 

Time fixed-effect terms Control 

Province fixed-effect terms Control 

R2 0.985 0.985 0.985 0.986 

N 360 

Note: *, **, and *** is significant at the 10%, 5%, and 1% levels, respectively; the same 

below. 

4.2 Robustness Tests 

4.2.1 Lagging Core Explanatory Variables by One Period 

In studying the impact of education investment structure and Digital-based inclusive finance 

on high-performance socioeconomic advancement, potential omitted variables and 

bidirectional causality (e.g., provinces with higher high-performance development indices 

may have higher Digital-based inclusive finance levels and higher proportions of higher 

education funding) could lead to endogeneity. To address this, this paper follows conventional 

methods by lagging education investment structure and the Digital-based inclusive finance 

index by one period for robustness testing. The results shown in column (1) of Table 5 

confirm that the core explanatory variable remains significant after considering endogeneity, 

supporting the robustness of the baseline regression results. 

4.2.2 Excluding Special Samples 

This article selects 30 provinces across the country as research samples and excludes samples 

from the four major municipalities directly under the central government of Beijing, Shanghai, 

Tianjin, and Chongqing. The reason is that municipalities have special administrative 

positioning and strong sample heterogeneity, which can easily interfere with regression 

estimation results. 
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As shown in the regression results of column (2) of Table 5, after excluding samples from 

municipalities directly under the central government, the regression coefficient between 

education investment structure and Digital-based inclusive finance remains significant, further 

verifying the robustness of the research conclusions in this paper.   

4.2.3 Alternative Measurement of the Dependent Variable 

This article uses the principal component analysis (PCA) method to reconstruct the 

comprehensive index of high-performance socioeconomic advancement in each province, as 

shown in column (3) of Table 5. After replacing the original dependent variable with the 

high-performance development indicator calculated In accordance with PCA, the regression 

coefficient for the core explanatory variable remains significant at the 1% statistical level, 

which effectively verifies the robustness of the core research conclusion of this article.  

Table 5: Robustness test 

 

(1) (2) (3) (4) (5) (6) 

Add a lag 
Weak endogenous 

sample 

Principal Component 

Analysis 

Structure of 

educational inputs 

-0.043*** 

(0.017) 

-0.219*** 

(0.082) 

-0.071*** 

(0.017) 

-0.236*** 

(0.089) 

-0.285*** 

(0.099) 

-0.486 

(0.525) 

Interaction term  
0.038** 

(0.017) 
 

0.033* 

(0.018) 
 

0.064* 

(0.102) 

Economic growth 

rate 

0.146** 

(0.066) 

0.167** 

(0.070) 

0.060* 

(0.032) 

0.054* 

(0.031) 

0.712*** 

(0.169) 

0.898*** 

(0.155) 

Transportation 

Infrastructure 

0.037*** 

(0.013) 

0.036*** 

(0.013) 

0.057*** 

(0.014) 

0.054*** 

(0.015) 

0.345*** 

(0.089) 

0.346*** 

(0.086) 

Public fiscal 

expenditure on 

People's 

Livelihood 

0.115* 

(0.059) 

0.154** 

(0.061) 

0.062 

(0.050) 

0.053 

(0.052) 

-0.764*** 

(0.268) 

-0.378 

(0.277) 

Level of 

traditional 

financial 

development 

0.019*** 

(0.004) 

0.018*** 

(0.004) 

0.021*** 

(0.004) 

0.022*** 

(0.004) 

0.061*** 

(0.021) 

0.056*** 

(0.020) 

_cons 
0.158*** 

(0.033) 

0.181* 

(0.100) 

0.147*** 

(0.031) 

0.328*** 

(0.107) 

-0.130 

(0.176) 

-1.620*** 

(0.618) 

Time fixed-effect 

terms 
Control 

Province 

fixed-effect terms 
Control 

R2 0.985 0.986 0.973 0.974 0.973 0.975 

N 330 330 312 312 360 360 

4.3 Heterogeneity Analysis 

Considering the significant differences in geographical location, resource endowment, and 

socioeconomic advancement level between regions, the present research divided the entire 

sample into two groups: the eastern region and the central and western regions for grouped 

regression testing. The specific results are shown in Table 6. 

According to Table 6 statistical data: (1) For the sample in the eastern region. The direct 
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promotion effect of increasing the proportion of higher education investment on 

high-performance socioeconomic advancement is relatively weak, and the interaction term 

between education investment structure and Digital-based inclusive finance shows a 

significant positive impact. This is because the eastern region has established a complete and 

high-performance higher education system, and the stock and quality of human capital are at a 

high level. However, there is a time lag effect in the transformation of higher education 

research achievements into economic growth momentum, which weakens its direct driving 

effect. (2) For samples from the central and western regions. The high proportion of higher 

education funding has a significant inhibitory effect on high-performance socioeconomic 

advancement, while the positive moderating effect of the interaction term is not significant, 

because the central and western regions are dominated by low skilled labor-intensive 

industries, and there is insufficient market demand for high-end human capital, which lowers 

the marginal return on investment in higher education. In addition, the expansion dividend of 

higher education resources in the central and western regions mainly gathers in central cities, 

exacerbating the Matthew effect and widening the urban-rural development gap. 

Table 6: Analysis of regional heterogeneity 

 
East Midwest East Midwest 

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

Education Investment Structure 
0.042 

(0.048) 

-0.069*** 

(0.018) 

-0.673*** 

(0.219) 

-0.204* 

(0.109) 

Fintech-based inclusive finance   
-0.034 

(0.036) 

-0.075*** 

(0.024) 

Interactive items   
0.130*** 

(0.043) 

0.026 

(0.021) 

Economic Growth Rate 
0.578*** 

(0.144) 

0.009 

(0.036) 

0.404*** 

(0.149) 

0.011 

(0.033) 

Transportation Infrastructure 
0.052* 

(0.029) 

0.045*** 

(0.013) 

-0.007 

(0.038) 

0.042*** 

(0.014) 

Public fiscal expenditure on People's 

Livelihood 

0.188** 

(0.074) 

-0.067 

(0.073) 

0.235*** 

(0.070) 

-0.103 

(0.063) 

Level of traditional financial development 
0.028*** 

(0.007) 

0.014*** 

(0.004) 

0.013* 

(0.007) 

0.016*** 

(0.004) 

_cons 
0.096 

(0.065) 

0.207*** 

(0.036) 

0.408** 

(0.191) 

0.613*** 

(0.128) 

Time fixed-effect terms Control 

Province fixed-effect terms Control 

R2 0.984 0.956 0.985 0.960 

N 132 228 132 228 

5 Threshold Effect Analysis 

To further verify whether Digital-based inclusive finance alleviates the constraints of a higher 

education-biased funding structure on high-performance socioeconomic advancement, this 

paper employs Hansen’s (1999) [21] threshold effect model. High-performance 

socioeconomic advancement is the dependent variable, education investment structure the 

core explanatory variable, and Digital-based inclusive finance the threshold variable. The 

model is specified as:   
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ℎ𝑞𝑑𝑖,𝑡 = 𝛼0 + 𝛽1𝑒𝑑𝑢𝑖,𝑡 × I(𝑖𝑛𝑑𝑒𝑥 ≤ 𝛾𝐿) + 𝛽2𝑒𝑑𝑢𝑖,𝑡 × I(𝑖𝑛𝑑𝑒𝑥 > 𝛾𝐻) + 𝜃0𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖,𝑡 + 𝛿𝑖,𝑡 + 𝜇𝑖,𝑡 + 𝜀𝑖,𝑡 (3) 

Threshold Existence Test: As shown in Table 7, the single and double threshold tests for 

Digital-based inclusive finance are significant at the 1% level, while the triple threshold test 

fails at the 10% level. This confirms a double threshold effect. 

Table 7: Threshold effect test 

Tests F-value P-value 
Threshold 

1% 5% 10% 

Single Threshold 117.88 0.0000 40.5615 27.3275 24.0195 

Double Threshold 48.66 0.0000 22.3383 17.6906 15.5232 

Triple Threshold 14.76 0.4367 58.0184 46.4063 34.2016 

 

Threshold Regression Results (Table 8): 

When the Digital-based inclusive finance index is below the lower threshold (254.76), the 

coefficient for education investment structure is -0.0761 (significant at 1%).   

Between the lower (254.76) and upper thresholds (344.76), the coefficient weakens to 

-0.064 (insignificant).   

When the development level of Digital-based inclusive finance exceeds the threshold 

threshold of 344.76, the regression coefficient for the core variable turns positive (0.036) and 

is significant at the 10% statistical level, indicating that as the development level of 

Digital-based inclusive finance continues to improve, the inhibitory effect of higher education 

biased investment structure on high-performance socioeconomic advancement gradually 

weakens, and ultimately releases a positive economic driving effect, which is consistent with 

the regression results of the interaction effect model. 

Table 8: Threshold regression results 

Explanatory variables Estimated coefficients T-value 

index≤254.76 
-0.076*** 

(0.015) 
-4.99 

254.76<index≤344.76 
-0.015 

(0.015) 
-0.95 

index>344.76 
0.036* 

(0.025) 
1.71 

Economic Growth Rate 
-0.087* 

(0.050) 
-1.75 

Transportation Infrastructure 
0.043* 

(0.023) 
1.88 

Public fiscal expenditure on People's Livelihood 
0.033 

(0.055) 
0.60 

Traditional Finance Development Level 
0.022*** 

(0.005) 
4.35 

_cons 
-0.180*** 

(0.036) 
4.94 

R2 0.820 

N 360 
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6 Conclusions and Recommendations 

The present research is In accordance with the balanced panel data of 30 provinces (regions, 

municipalities) in China from 2011 to 2022. By using the entropy value method, the level of 

high-performance socioeconomic advancement of each province is measured. A two-way 

fixed-effect terms model is constructed to explore the impact of educational investment 

structure, Digital-based inclusive finance, and their interaction term on high-performance 

socioeconomic advancement, as well as regional heterogeneity. Furthermore, a threshold 

model is applied to verify the moderating role of Digital-based inclusive finance. The findings 

are as follows: First, the educational investment structure biased towards higher education has 

a significant negative impact on high-performance socioeconomic advancement. 

Digital-based inclusive finance can effectively promote high-performance socioeconomic 

advancement and positively moderate the impact of the educational investment structure on 

high-performance socioeconomic advancement. Second, regional heterogeneity indicates that 

the educational investment structure has a significant negative effect on the central and 

western regions, but a promoting effect on the eastern region's high-performance 

socioeconomic advancement, although not significant. Digital-based inclusive finance plays a 

moderating role in high-performance socioeconomic advancement across the eastern, central, 

and western regions, but the effect is not significant in the central and western regions. Third, 

Digital-based inclusive finance has a significant double threshold effect in the role of 

educational investment structure on high-performance socioeconomic advancement. As the 

development coefficient for Digital-based inclusive finance crosses the threshold value, the 

negative impact of the educational investment structure on high-performance socioeconomic 

advancement gradually decreases and eventually plays a positive role. In accordance with the 

above conclusions, the following recommendations are proposed: 

First, adjust and optimize the structure of public education investment according to the 

needs of different socioeconomic advancement stages in each region. For the eastern region, 

on the basis of ensuring the high-performance and balanced development of compulsory 

education, focus on expanding the scale of vocational education, increasing funding for 

vocational education, and cultivating technical and skilled talents that match the local 

industrial structure. This aims to alleviate the structural contradictions between labor supply 

and demand in the eastern region. At the same time, promote the in-depth coupling 

development of the scale, structure, and quality elements of higher education, cultivate a large 

number of top-notch scientific research talents, drive the development of high-end 

manufacturing and productive service industries through high-tech innovation, and thus lead a 

new round of industrial structure optimization and upgrading, enhancing economic resilience. 

For the central and western regions, on the one hand, the focus of public education investment 

should be on basic education and vocational education to improve the marginal productivity 

of education investment in these areas. Increase investment in rural areas to ensure the 

high-performance and balanced development of compulsory education, laying a solid 

foundation for subsequent higher-level education. At the same time, vigorously develop 

vocational education to promote the transformation and upgrading of rural human capital, 

enhance the knowledge, skills, and employment competitiveness of rural residents, thereby 

effectively narrowing the Urban-rural income inequality and promoting high-performance 

socioeconomic advancement. On the other hand, it is necessary to continue to appropriately 

increase funding for higher education and emphasize the direct effect of higher education 

scale on economic growth. On this basis, the government should formulate more attractive 

talent introduction policies, improve salary and treatment while perfecting urban 

infrastructure construction, achieving both talent cultivation and retention, and ultimately 
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continuously narrowing the socioeconomic advancement gap between regions to achieve 

high-performance socioeconomic advancement.  

Second, it is important to recognize the critical role of Digital-based inclusive finance in 

achieving educational equity and broadening access to financial services for impoverished 

households. Digital-based inclusive finance enhances farmers' income and family wealth, 

providing a funding source for educational investments in households. This helps to avoid 

insufficient human capital investment due to poverty, which in turn affects the likelihood of 

subsequent generations accessing quality higher education resources. Therefore, it is 

necessary to further improve the level and efficiency of digital inclusive financial services and 

expand channels for obtaining such services. Financial institutions should continuously 

innovate digital inclusive financial products, offering both consumer-oriented and protective 

financial products to alleviate household liquidity constraints and indirectly increase 

educational spending. At the same time, they must ensure the supply of developmental 

financial products to meet the needs of impoverished households for educational investment, 

thereby directly reducing the educational burden on these families.  

Third, strengthening the path mechanisms by which Digital-based inclusive finance 

enhances the effectiveness of higher education, and shaping new drivers of socioeconomic 

advancement through innovation. On the one hand, we must always adhere to the 

innovation-driven development strategy and the integration of industry, academia, and 

research, vigorously promoting the deep integration of finance and technology. Digital-based 

inclusive finance should actively meet the financing needs of universities and research 

institutions for technological transformation and independent innovation, accelerating the 

smooth progress of scientific research activities and the efficient transformation of research 

outcomes. On the other hand, we should continue to advance the development of 

Digital-based inclusive finance, improve digital infrastructure, build regionally integrated 

digital innovation platforms, and optimize the regional innovation environment. We must also 

fully consider the spatial spillover effects of human capital, strengthen regional cooperation 

and exchanges, form effective regional synergies and mutual assistance mechanisms, and 

maximize the innovative potential of high-performance talents to drive high-performance 

socioeconomic advancement through innovation.  
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