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Abstract

Education plays a crucial role in development, as it improves quality of life and enhances

stability. This study investigates the key drivers of higher education attainment in China

from 2005-2019 using panel data from 31 provinces. Through fixed e!ects regression, the

study explore strength of urbanisation, economic development, education expenditure, and

transportation accessibility in a!ecting new enrolment into higher education at a national

and regional level. The study finds urbanisation has the largest positive e!ect in education

attainment. Economic growth shows diminishing returns on education attainment over time,

with positive e!ects primarily in less developed regions. Education expenditure yields mixed

results, while transportation infrastructure demonstrates increased importance in later years,

and in western and northeastern regions. The analysis highlights distinct heterogeneities in the

factors that influence higher education attainment across the economic regions of China. These

findings suggest policy interventions should consider granular e!ects of indicators, particularly

at a provincial level. Nevertheless, heterogenous e!ects across China’s economic regions and

temporal stages highlight the importance of considering local contexts and development stages

when formulating higher education policy.

1 Introduction

The importance of education in development is well-established, as it plays a pivotal role in improv-

ing quality of life and enhancing stability. The World Bank recognises education as a “cornerstone

of economic and social development” (Haddad et al., 1995) and one of the strongest instruments

to reduce poverty and improve peace. The development of human resources through education is a

capital investment that reduces social inequality and fosters innovation (Galor, 2011). In addition,

the emphasis on the importance of higher education continues to grow in the modern global econ-

omy. UNESCO recognises higher education as a ”rich cultural and scientific asset which enables

personal development and promotes economic, technological, and social change” (UNESCO, n.d.).

Since the mid-20th century, China’s education system has undergone turbulent transforma-

tions, marked by radical shifts in policy and structure. In the late 1980s, the government began

to stimulate reforms in education, emphasising its role in economic development. These policies

enacted nine-year compulsory schooling for all children between the ages six and fifteen (Congress,

1986), and saw the near complete eradication of illiteracy amongst the Chinese population (Yeoh &

Chu, 2012). However, concerns remain about inequalities across China’s regions, particularly dis-

parities in non-compulsory education. Research has examined education outcomes across China’s

urban-rural divide (Qian & Smyth, 2008; Yang & Qiu, 2016) and coastal-inland regions (Mok et

al., 2009; Zhang & Zhang, 2003). However, factors that constrain the development of education
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has largely been explored independently (Fu & Ren, 2010; Hannum, 1999; Wu, 2024). Studies

such as Yang et al. (2014) explore multiple drivers of education and their importance, but their

their broad focus on total education attainment may obscure significant gaps in non-compulsory

education, particularly in post-secondary studies.

Given these limitations in existing literature, this study aims to provide a comprehensive anal-

ysis of the factors that influence educational outcomes and their relative influence, with a focus

on regional variations in higher education attainment. By using panel data from the 31 provinces,

municipalities, and autonomous regions of China over 15 years, this study hopes to o!er new in-

sights into the forces driving disparities in post-secondary education across China. In line with

this, the following research questions are presented:

1. RQ1: What are the driving factors of higher education attainment in 21st-century China?

2. RQ2: What are the regional di!erences in factors that influence higher education attain-

ment?

2 Theoretical Framework

2.1 Higher Education and Human Capital Formation

Education attainment is often discussed as a mechanism for human capital development, shaping

both individual outcomes and aggregated productivity through the acquisition of competencies

(T. P. Schultz, 1992). A substantial body of literature has identified drivers of human capital for-

mation, including education infrastructure (Lange & Topel, 2006; T. W. Schultz, 1971), economic

wellbeing (Marquez-Ramos & Mourelle, 2019; Pastor et al., 2018), transportation accessibility

(Arouri et al., 2014), and urbanisation (Bertinelli & Zou, 2008). Given the fundamental relation-

ship between human capital and educational attainment, these factors similarly shape educational

development of regions. Drawing upon these frameworks, this study examine four dimensions that

influence educational outcomes through a longitudinal panel-data analysis of Chinese provinces.

2.2 Economic Development

Research into economic implications of education show a strong connection between skills acquired

through higher education and economic outcomes, including national economic growth and indi-

vidual earnings (Hanushek & Woessmann, 2008). Additionally, an analysis of 195 countries found

higher levels of expected human capital was associated with higher levels of GDP (Lim et al.,

2018). The economic strength of a region also plays a crucial role in its ability to develop in-

frastructure that support knowledge creation (Vila et al., 2014). Previous studies find a positive

correlation between capital growth and education attainment (Agasisti & Bertoletti, 2022; Paudel,

2023; Pink-Harper, 2015). However, considerations need to be made about the law of diminishing

returns on investment in human capital (Gemmell, 1995), though some empirical evidence suggests

investments in education can defy these laws (Arshed et al., 2021).

2.3 Investment in Education

Investment in education systems represent a critical dimension for understanding higher educa-

tion attainment. Returns to investment based on human capital theory have been systematically
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evaluated since the mid-20th century (Psacharopoulos & Patrinos, 2018). A study on education

funding gaps in China show that inequitable funding can result in disparate resources and oppor-

tunities for students of di!erent socioeconomic backgrounds, particularly across the urban-rural

divide (Molnar et al., 2015). Additionally, economically strong provinces maintain substantial

advantages in educational provision, leading to persistently higher rates of university enrolment

(Zhang & Kanbur, 2009).

2.4 Transportation Accessibility

A small body of literature has examined the impact of transport accessibility on employment

and education (Gurley & Bruce, 2005; Kawabata, 2002), showing that advanced transportation

can significantly improve these outcomes. Through investigating the role of transportation on

economic development, Chen et al. found improvement of accessibility to public transportation

infrastructures improved the e”ciency of allocation of resources, such as goods and human capital.

Considering China’s significant railway and highway reforms in the 21st-century (Shaw et al., 2014),

it is worthwhile to consider how transportation access has a!ected higher education attainability,

particularly in regions where mobility is becoming more feasible.

2.5 Urbanisation

In past decades, China’s urbanisation rate have shown tremendous growth (UN, 2013). Some

empirical evidence suggests urbanisation is highly e!ective for economic growth, as it enables

concentration of human capital (McGranahan & Satterthwaite, 2014). Although, inequalities in

the development of urbanised areas may deepen existing socioeconomic disparities, and varying

levels of available resources can further exacerbate the gap between rural and urban regions. For

example, the rural-to-urban migration in early 21-century China saw massive influxes of people into

eastern regions. This caused China’s coastal municipalities like Beijing and Shanghai to develop

rapidly. Urbanisation led to huge advancements in education in these areas, as evident in the fact

that Beijing has the highest number of universities of any city in the country (Gaokao.com, 2020).

Given inequalities in development across regions, investigating how these patterns influence higher

education attainment is crucial for addressing disparities in access to educational resources and

opportunities.

3 Methodology

3.1 Data Source and Study Design

The study analyses factors influencing the higher education enrolment in China and their relative

strengths at a national and regional level. Regional boundaries were derived from definitions

provided by China’s National Bureau of Statistics (Figure 1). The drivers of higher education

attainment were evaluated across the entire 15-year study period, and at two sub-periods. At a

regional level, the assessment was conducted across the entire study period while controlling for

regions to uncover patterns of heterogeneity.

Data for this study was obtained from the China Statistical Yearbooks (National Bureau of

Statistics of China, 2005–2019), which provides yearly comprehensive statistical data on China’s

economic, social, and demographic development with data available at a national and regional level.
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Data was obtained for higher education attainment and various driving factors from 2005-2019,

recent years were not included in the analysis to mitigate the impacts that COVID-19 may have had

on the educational development of China. Since the goal of the study was the evaluate the strength

and influence of factors on higher educational attainment, data from the Greater China regions

(Taiwan, Macao, Hongkong) was not included as these regions operate under distinct educational

systems.

3.2 Indicator Selection

Higher education attainment was operationalized using number of entrants in regular higher ed-

ucation as the predicted variable. New enrolment was selected over total number of students as

it provides a more dynamic measure of higher education attainment. To yield meaningful cross-

regional comparisons, the number of entrants was scaled per 1000 people based on provincial

population. This normalisation prevents biases that arise from di!ering provincial demographics

and ensures meaningful interpretation given China’s large population. Since population statistics

from the Yearbooks are scaled per 10,000 people, the number of new entrants per 1000 people in

each region (hereafter referred to as entrants) was calculated as follows:

entrants =
new enrolment

population→ 10
(1)

Seven explanatory variables were initially chosen, each representing one of the four dimensions

of China’s socio-economic development conditions. All indicators were normalised by either the

total population or the land area of the province (Appendix A). Due to missing education ex-

penditure data in the 2013 Yearbooks, linear interpolation was employed to estimate the values.

Regional GDP per capita was log transformed based on the assumption of diminishing returns

in human development (Cahill, 2002) and evidence of heteroscedasticity and non-linearity in raw

regional GDP per capita versus entrants (Appendix B). To facilitate the integration of variables

with di!ering scales and units of measurement, all predictors were normalised using z-score stan-

dardisation. The predicted variable, entrants, was not normalised to maintain interpretability of

coe”cients. Next, to avoid multicollinearity among the predictor variables, an iterative selection

process using Variance Inflation Factors (VIF) was employed. Following Gordon, the variables

with the highest VIF value was removed, and VIFs were recalculated until all remaining predictors

had VIF values below 5.0. Post-screening, four predictors were retained: log-transformed GDP,

education expenditure, highway density, and urbanisation (Table 1).

Variable Description VIF

entrants Entrants per 1,000 people by region -
ln(per capita GDP) Log transformed per capita GDP by region 4.949
per capita expenditure Per capita education expenditure by region 2.440
highway density Highway accessibility by region 1.301
urbanisation Regional urban population to total population 3.591

Table 1: Final selected indicators with their definitions and VIF results
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3.3 Model Selection

3.3.1 National Level

A simple pooled ordinary least squares (OLS) regression was employed as a baseline model. Visual

inspection of the residuals (Appendix C) show assumptions of linearity and normality generally

hold, with minor deviations. Diagnostic tests were conducted to examine potential violations of

other classical regression assumptions (Appendix D). Hausman test was implemented to determine

the appropriate model between fixed and random e!ects. The results from diagnostic tests indicate

violations of classical assumptions, thus Driscoll-Kraay standard errors (Hoechle, 2007) were em-

ployed in both fixed and random e!ect estimations to ensure robustness of results. The Hausman

test indicated that the fixed e!ects model was the most appropriate for this study:

yit = ωi + ε1 ln(gdpit) +
4∑

k=2

εkxkit + ϑit (2)

where yit represents the entrants in province i in year t (Equation 1), ωi is the province-specific

fixed e!ect, ε1 ln(gdpit) is the log-transformed GDP per capita,
∑4

k=2 εkxkit is the sum of other

independent variables, and ϑit is the error term for province i and year t. The regression analysis

for the relationship between the explanatory variables and higher education attainment was first

evaluated at the national level as a whole (2005-2019), and across two time periods (2005-2012,

2013-2019).

3.3.2 Regional Di!erences

To evaluate regional di!erences in the factors influencing higher education attainment, provincial

data was divided into four regions: eastern, central, western, and northeastern, according to the

economic regions defined by the National Bureau of Statistics of China and previous works (Guan

et al., 2018; Li et al., 2018). The baseline fixed e!ects model (Equation 2) was employed while

incorporating regional heterogeneity through dummy variables and interaction terms between re-

gional dummies and all explanatory variables:

yit = ωi+
∑

r→C,E,NE

ϖrDr+ε1 ln(gdpit)+
4∑

k=2

εkxkit+
∑

r→C,E,NE

[
εr
1Dr ln(gdpit) +

4∑

k=2

εr
kDrxkit

]
+ϑit

(3)

where Dr are dummy variables for the eastern, central, and northeastern regions, with their

coe”cients ϖr measuring baseline di!erences in entrants compared to the western region. The

interaction terms εr
1 and εr

k measure how the e!ects of indicators di!er in the other regions relative

to the west, which allows for testing of whether determinants of higher education enrolment vary

systematically across China’s economic regions. The western region was chosen as the reference

for baseline comparison due to the large number of provinces that exist in the region to allow for

a more robust model.
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Pooled OLS Fixed E!ects Random E!ects

Parameter Estimates

Constant 5.149** - 5.149**

Urbanization rate 0.954** 1.564** 1.431**
(0.099) (0.212) (0.265)

Regional GDP 0.302* 0.270* 0.294
(0.121) (0.179) (0.171)

Education expenditure -0.208* -0.358** -0.325*
(0.082) (0.125) (0.128)

Highway density 0.125* 0.089** 0.090*
(0.060) (0.033) (0.037)

Model Fit Statistics

R² (within) 0.555 0.587 0.586
Hausman test statistic - 33.470** -

Notes: Standard errors in parentheses are reported in parentheses, Driscoll-Kraay SE were used
for FE and RE models. ** and * indicate significance at 1% and 5% levels, respectively.

Table 2: Screening of models: pooled OLS, fixed e!ects, and random e!ects on final selected
indicators: urbanisation, expenditure, regional gdp, and highway density

Figure 1: Economic regions based on administrative boundary data (IGISMAP)

4 Results

4.1 National E!ects

The relationship between predictors and entrants (Table 3) were attained from fixed e!ects panel

regressions across three time periods: 2005-2019, and two sub-periods (2005-2012 and 2013-2019).
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The dataset comprised 465 total observations, with 248 and 217 observations for the sub-periods,

respectively.

Urbanisation had the strongest e!ect on higher education attainment, and a significant positive

e!ect on entrants, with a coe”cient of 1.564 (p < 0.01). This e!ect showed smaller magnitudes

across the two separate time periods, (0.626, p < 0.01, 1.092, p < 0.01, respectively). On the

contrary, increasing education expenditure showed a statistically significant decrease in entrants

at a small coe”cient (-0.358, p < 0.01) across the entire study period, and revealed statistically

insignificant and varying results (-0.278, 0.094) for both 2005-2012 and 2003-2019.

Regional GDP had a statistically significant positive e!ect on entrants for the entire study

period (0.270, p < 0.05) and from 2005-2012 (0.664, p < 0.01), with a significant but marginal and

negative e!ect on entrants from 2013-2019 (-0.146, p < 0.01). Highway density increased entrants

across the entire time period with a coe”cient of 0.089 (p < 0.01). The e!ect was statistically

significant across the two separate time period as well, with a marginal positive e!ect of 0.063

(p < 0.05) from 2005-2013 and 2013-2019 revealing the strongest e!ect (1.418, p < 0.01).

The model for the full study period explained 58.7% of the within-province variation in entrants,

while the models for 2005-2012 and 2013-2019 explained 58.8% and 43.6% of with within-province

variation, respectively. The robust F-statistics were highly statistically significant p < 0.01 for all

periods, indicating overall model appropriateness and explanatory power. However, the magnitude

of the R2 (within-province) and F-statistic decreased considerably for 2013-2019, showing decline

in model strength for this time period.

2005–2019 2005–2012 2013–2019

Urbanization rate 1.564** 0.626** 1.092**
[7.366] [2.856] [3.618]
(0.212) (0.219) (0.302)

Regional GDP 0.270* 0.664** -0.146**
[2.510] [4.496] [2.693]
(0.179) (0.148) (0.054)

Education expenditure -0.358** -0.278 0.094
[2.860] [1.142] [0.694]
(0.125) (0.243) (0.135)

Highway density 0.089** 0.063* 1.418**
[2.693] [2.077] [2.717]
(0.033) (0.030) (0.522)

R² (within) 0.587 0.538 0.436
F-statistic (robust) 266.732** 347.113** 18.200**
Observations 465 248 217

Notes: T-statistics (abs) are reported in brackets, standard errors in parentheses
* and ** represent statistical significance at 5% and 1% levels respectively.

Table 3: Regression results for drivers of entrants at national level by time period

4.2 Regional Variations

To evaluate whether factors of higher education attainment varied across the economic regions of

China, the study investigated regional-specific e!ects through an incorporation of regional inter-

action terms with all explanatory variables. The west was chosen as the reference category due it

having the largest number of N (provinces), and coe”cients for the other regions (central, north-
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east, east) were derived by a summation of their deviation to the reference region. The results

(Table 4) revealed regional heterogeneity in the strengths of drivers that influence high educa-

tion attainment. The model explained 67.3% of the variations in the dependent variable, with

F-statistic for poolability (59.837, p < 0.01) confirming that the e!ects of explanatory variables

varied meaningfully across provinces.

Urbanisation remains the strongest overall coe”cient, with a significant positive e!ect in the

west (1.134,p < 0.01) and central regions (2.093, p < 0.01). In the northeast, urbanisation had a

strong negative e!ect (-1.406, p < 0.01). For the east, urbanisation had the smallest e!ect overall

compared to the other economic regions (1.054), and the results did not prove to be significant.

Per capita regional GDP had varying e!ects across the economic regions, with a positive e!ect in

the west (0.601, p < 0.01) and east (0.551), with statistically insignificant results in the east. In

both the central and northeast regions, regional GDP had a negative but significant (p < 0.01)

e!ect on higher education attainment, although the magnitudes of the e!ects were weaker (-0.297

and -0.425, respectively).

Education expenditure showed a negative impact on higher education attainment in the west

(-0.364), central (-0.900), and east (-0.631) regions, though only west had a statistically significant

result. The opposite e!ect was seen in the northeast, where education expenditure had a statis-

tically significant and the largest marginal e!ect on higher education attainment in comparison

to the other variables (1.822,p < 0.01). Highway density had a positive e!ect on the west (0.604,

p < 0.05), east (0.080, p < 0.05) and central regions, though the result was not statistically signif-

icant in the central region. Lastly, similar to education, the northeast saw a large, positive, and

significant e!ect of highway density on higher education enrolment.

The results (Figure 2 from the fixed e!ects model with regional interaction terms showed

di!erences in the influence of the chosen indicators on higher education attainment. Urbanisation

had the strongest positive contribution for the west and central and east regions. Overall, all

predictors varied in magnitude and direction for the four economic regions. It should be noted

that besides highway density, none of the indicators proved to be statistical significant in the

eastern region.
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West Central East Northeast

Urbanization rate 1.134** 2.093** 1.054 -1.406**
[5.508] [3.059] [0.341] [3.212]
(0.206) (0.641) (0.236) (0.791)

Regional GDP 0.601** -0.297** 0.551 -0.425**
[3.995] [5.711] [0.212] [3.459]
(0.150) (0.157) (0.236) (0.297)

Education expenditure -0.364** -0.900 -0.631 1.822**
[8.303] [1.459] [1.367] [4.766]
(0.044) (0.367) (0.195) (0.459)

Highway density 0.604* 0.105 0.080* 1.643**
[1.886] [1.369] [1.839] [2.671]
(0.320) (0.365) (0.302) (0.381)

Provinces 12 6 10 3
R² (within) 0.673
F-stat (poolability) 59.837**
Observations 465

Notes: T-statistics (abs) are reported in brackets, standard errors in parentheses
* and ** represent statistical significance at 5% and 1% levels respectively
Coe”cients derived by adding deviations to reference coe”cient (west)

Table 4: Regression results for drivers of entrants with regional interactions

Figure 2: Explanatory variables and influence across the economic regions of China

10



Xiaoyi Chen

5 Discussions

5.1 National Evaluations

The study found that urbanisation had overwhelming influence on higher education attainment

over the entire study period, with one standard deviation increase in urbanisation rate in a province

leading to about 1.564 more entrants (new enrolments per 1000 people for that province). Addi-

tionally, sub-period comparisons reveal that urbanisation had a larger e!ect on entrants in the later

period. Increase in the average e!ect of urbanisation on higher education attainment across all

provinces could be a result of Chinese leaders’ attempts to bridge urban-rural divide through the

Eleventh Five-Year Plan in 2006 with increased infrastructure development and ensuring equal ac-

cess to education for rural students in underdeveloped regions (Fan, 2006). A similar e!ect can be

seen in the evolution of the strength of highway density in influencing higher education attainment.

The plan also outlines several initiative to improve transportation accessibility, with a focus on

connecting rural areas and developing a comprehensive national transportation network(Congress,

2006). While the e!ect was marginal in magnitude across the entire study period and from 2005-

2012, later period saw a drastic increase in the e!ect highway density had on entrants.

Education expenditure had a negative e!ect on enrolment over the entire study period and

from 2005-2012, but saw shift to positive but marginal influences on higher education attainment

from 2013-2019. This finding possibly reflects improvement in resource allocation e”ciency in

the later period. For instance, from 2006-2012, the government launched a slew of education

policies to ensure strategic investments in education, particularly in accelerating the development

of rural education (Jian, 2020). According to the Ministry of Education, a national enrolment

project launched in 2012 attempted to advance rural students into the country’s top universities

by providing scholarships and accepting lower scores from the national entrance exam (University,

n.d.), which could indicate policy influences shifted education expenditure in a positive direction.

The results also suggest aggregated educational expenditure across all education level may not be

a strong indicator of investments in higher education, thus resulting in its low explanatory power

of higher education attainment. While regional GDP had a positive e!ect on higher education

attainment from 2005-2012, the shift to a negative e!ect in later periods aligns with theories

of diminishing returns on human capital capital investment (Cahill, 2002), suggesting that the

marginal benefits of economic growth on enrolment may decrease once China reached a certain

threshold of economic development.

The national level analysis for the study period and sub-periods reveal complex dynamics

between indicators and education attainment in 21st-century China. The dominant influence of

urbanisation, particularly in recent years, highlights the success of policy initiative aimed at reduc-

ing the urban-rural education gap. The evolution of the impact of transportation infrastructure,

as operationalised by highway density, further supports the e!ectiveness of these development

approaches in underdeveloped regions of China. Furthermore, the shifting roles of education ex-

penditure and GDP per capita underscore the importance of e!ective resource allocation and

consideration for diminishing returns on economic inputs. These findings also suggest favouring

targeted interventions to address specific barriers of higher education attainment over analysis of

broad economic or investment trends.
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5.2 Regional Heterogeneity

Evaluating these factors at a regional level shows heterogeneity in all metrics of the study. Histori-

cally, west and central regions of China were predominantly rural (Fang et al., 2024). Urbanisation

having the strongest influence in entrants within these regions and compared to the east and

northeast aligns with the theory that a rise in urbanisation improves human capital formation.

The diminishing return of human capital investment is evident in regional comparisons, as west

China has the lowest economic performance out of all regions (Quan, 1991). The positive e!ect

of GDP indicates that west China’s education outcomes still benefit significantly from economic

growth, while negative coe”cients of GDP in central and northeast China indicate diminished

returns.

Transportation accessibility has a stronger influence in the west and northeast, indicating that

mobility has a higher impact on education outcomes in these regions. Besides the northeast,

education expenditure appears to have a negative e!ect across all regions, suggesting that the

impacts of education initiatives in later years are not apparent when evaluating regions across the

entire study period. It should be noted that the northeast consistently shows larger standard errors

across all variables compared to other regions. The higher uncertainty in the estimates suggests

that the limited number of observations (45) were insu”cient to capture stable patterns in this

region. The east shows remarkably weak statistical significance across all variables. This indicates

that the development drivers of already established coastal provinces may di!er and the lack of

significant results makes it di”cult to draw reliable conclusions about the factors that influence

higher education attainment in this region. Although, the statistical significance of highway density

in the east reveals that the bridging of urban and rural areas proves to be a reliable indicator of

higher education attainment.

The study aimed to explore regional variations in the factors that influence education outcomes.

While the analysis provided insights into some aspects of how di!erent drivers a!ect higher edu-

cation attainment in these regions, insu”cient data hinders the reliability of some of these results.

Additionally, the interaction term structure of the regression means all coe”cients represent de-

viations from west, which could obscure the absolute e!ects in each region. Granular and longer

explorations of these factors within regions through a more robust model could provide better

insights when assisting policymakers with targeted interventions.

5.3 Limitations

This study is not without its limitations. While the fixed e!ects model provides a robust analysis

for drivers of higher education attainment and their strengths at a national level, the interaction

term structure of the regional analysis could have introduce multicollinearity and reduced the

reliability of the model. Significant di!erences in the number of observations made for each region

further limits the explanatory power of the model, and a longer study period may improve the

explanatory power of the model for regional variations. Additionally, future works with more

robust models, such as Geographically and Temporally Weighted Regression (Fotheringham et

al., 2015), can ensure a more dynamic evaluation of the drivers that influence higher education

attainment. The study evaluates national and regional drivers of higher education attainment, but

the factors were not considered at a provincial level. Constant observations of the independent

variables lack consideration for urban-rural divides within provinces, which can lead to misleading

results as coe”cients fail to consider intra-region variations. Recommendations for future works
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include more granular analysis of these indicators through provincial level analysis, which can assist

policymakers in making more targeted interventions.

6 Conclusion

Using panel data and a fixed e!ects regression, the study analyses factors that influence enrolment

in China at a national level and regional level, identifying the main drivers of higher education at-

tainment while controlling time invariant omitted variables. Additionally, evaluating the strength

of these indicators over the entire study period and across two sub-periods allows for a more

granular analysis of how these determinants have evolved over time, particularly in relation to

policies that may have caused structural changed in China’s socioeconomic and education frame-

work. Regional level comparisons revealed heterogeneity in the strengths of the drivers of entrants,

demonstrating that policy interventions should consider regional contexts. These findings con-

tribute to the evaluation of drivers on higher education attainment in rapidly developing nations,

o!ering empirical evidence of how urbanisation, economic development, transportation access and

education infrastructure come together to shape education outcomes at both national and regional

levels. Distinct e!ects across China’s economic regions and temporal stages highlight the impor-

tance of considering local contexts and development stages when formulating higher education

policy.
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A Initial indicators and their definitions

Variable Implication Description

Entrants New enrolment in higher education insti-
tutions by region

Number of entrants / total population × 100,000

GDP per capita Per capita Gross Domestic Product by re-
gion

Regional GDP / total population of the region
(rmb/person)

Unemployment Rate Unemployment rate by region Unemployment rate by region in urban areas

Education Expenditure Per capita education expenditure by region Regional education expenditure / total popula-
tion of the region

Highway Density Highway accessibility by region Total length of highways / regional land area
(km/km2)

Railway Density Public transportation accessibility by re-
gion

Length of railways in operation / regional land
area

Population Density Population distribution by region Population of the region / land area

Urbanisation Regional urbanisation rate Ratio of urban population to total population of
the region

Table 5: Initial indicators and explanation of their derivation
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B Visualisation of GDP transformation

Figure 3: GDP per capita vs. Entrants (Raw and Log-transformed)
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C Visual inspection of residuals from baseline model

Figure 4: Visualisations of residuals
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D Model assumptions test results

Test Statistic P-value Implication

White 105.724 0.000 Heteroskedasticity

Breusch-Godfrey 310.078 2.099 x 10→68 Serial Correlation

Pesaran CD 13.59 0.000 Cross-sectional Dependence

Table 6: Test results of classical assumptions from Pooled OLS model
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