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Abstract: Basic education is a foundational component of the national education system and human resource
development, providing crucial support for the sustainable development of various aspects of human society,
including economy, social welfare, and technology. The advancement of basic education is intrinsically linked
to national innovation, the well-being of the populace, and the sustainable high-quality development of society.
Enhancing the ecological carrying capacity of basic education at the provincial level is critical and
pragmatically significant for the coordinated, sustainable, and high-quality development of the region's
socioeconomic landscape.Based on panel data from the Guangxi Zhuang Autonomous Region (hereinafter
referred to as Guangxi) from 2013 to 2022, and utilizing the DPSIR theoretical model, a comprehensive
evaluation index system has been established. Through statistical analysis and spatial analysis methods, this
study explores the temporal and spatial evolution characteristics of the ecological carrying capacity of basic
education in various regions under Guangxi's jurisdiction. A multiple linear regression model is employed to
analyze the differential impacts of changes in economic structure on the ecological carrying capacity of basic
education.The findings reveal a steady upward trend in the ecological carrying capacity of basic education
across the municipal districts of Guangxi. The development of five subsystems—Pressure, Driving-force, and
others—has also become increasingly balanced; however, the impact of each subsystem on the overall carrying
capacity varies. From a formation mechanism perspective, the ecological carrying capacity of basic education
in Guangxi is the result of the complex interactions of multiple factors, with notable differences in influencing
factors at various stages of development.Therefore, to bridge the regional disparities in the ecological carrying
capacity of basic education across the different areas of Guangxi, it is essential to adopt a range of measures
that promote coordinated, balanced, and high-quality educational development among regions, effectively
ensuring the long-term sustainable development of Guangxi's economy and society.

Keywords: municipal administrative districts; basic education; ecological carrying capacity of
education; DPSIR model; temporal and spatial differences; differences in impact

1. Introduction

With the long-term stable and rapid development of China's economy since the 20th century,
the urbanization rate of the resident population increased from 53.10% in 2012 to 66.16% in 2023.
Over the past decade, a cumulative total of 165 million rural-to-urban migrants have settled in towns,
resulting in a significant enhancement of China's level of urbanization [1-3]. The coverage of basic
public services in urban areas has significantly expanded. With a substantial influx of school-age
children into the region, the pressure on the supply of education in the area has greatly increased [4].
To achieve the sustainable, healthy, and long-term development of Chinese society, it is essential to
ensure that the capacity for providing basic education aligns with the needs arising from population
growth. Additionally, it is crucial to consider the limited ecological carrying capacity of education
faced by regional administrators, focusing on the key issue of how supply matches demand. The
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elements involved include: the number of school-age children migrating with their families, the scale
of public funding for basic education, effective mechanisms for continuously increasing educational
funding in line with GDP growth, the quantity and quality of basic education teachers, and the supply
of land for educational use, among various other factors [5-7].Currently, Chinese society is
confronted with the rapid development of urbanization and a significant increase in the population
of school-age children in urban areas. It is essential to conduct research and assessment on the
carrying capacity of basic education to meet the needs of China’s modernization and satisfy the
growing aspirations and demands of the people for a better life. The ecological carrying capacity of
education relies on the overall educational ecology of the region, integrating and supporting
educational demands; therefore, it holds more practical value compared to resource and
environmental carrying capacities. The concept of "educational ecological carrying capacity” studied
by the author refers to the supportive ability of the regional complex system, generated around
education, to provide high-quality education to students within a specific temporal and spatial
context [8].

The expansion of educational scale must be grounded in the ecological carrying capacity of the
education system. This capacity not only depends on the existing resources, institutions, and
structural foundations within the system but also relies on external resource inputs. It is imperative
to timely establish and refine mechanisms for monitoring student sources and crisis early warning to
promote the alignment of enrollment scale with ecological carrying capacity, thereby achieving a
dynamic balance between educational resources and educational demands at a higher level.

From the perspective of the inherent regulatory nature of educational ecological carrying
capacity, it is necessary to consider both educational equity and quality, while also taking into
account the temporal and spatial closure and openness, to achieve a unified and coordinated
development of static and dynamic elements. This necessitates the scientific collection and
management of data across education, economy, society, and other domains, fostering the high-
quality development of Chinese education through an ecological and sustainable mindset [9-12].

In terms of human activities, three elements—human environment (ecology), social
relationships and norms (society), and resource allocation (economy)—are interconnected in various
scopes and locations [13-15].Educational activities exist within specific social systems and
environments. The improvement of educational quality requires support from diverse resources to
achieve its educational objectives and to continue enhancing the sustainability and developmental
capacity of the education system [16,17].The focus of the development of basic education in China is
gradually shifting from scale expansion to an intrinsic and sustainable development model.

The sustainable development of basic education encompasses two aspects: on one hand, it
signifies the harmonious integration of basic education with human development, social progress,
and environmental sustainability; on the other hand, it implies that the development of basic
education is characterized by continuity, including the sustainability of resource investment, the
continuity of development, and resilience in the face of challenges [18-20].Researching the
connotations and indicator systems of ecological carrying capacity in basic education, along with
measurement methods and influencing factors, holds significant practical importance. In recent years,
many scholars have focused their studies on the field of resource carrying capacity related to
educational systems. Some scholars have employed carrying capacity index models to conduct
quantitative analyses of regional higher education resource carrying capacity [21].Additionally, some
scholars have constructed an evaluation index system for higher education resource carrying capacity
and introduced the concept of maturity to conduct quantitative assessments [22], An evaluation index
system for the comprehensive carrying capacity of higher education has been constructed, and
empirical analyses of the comprehensive carrying capacity and matching degree of higher education
across various regions in China have been conducted [23].In terms of evaluation methods, some
scholars have employed the entropy weight method along with the TOPSIS model for basic education
to conduct empirical research on the higher education resource carrying capacity and its proximity
across 37 regions in China [24].Additionally, some scholars have constructed an evaluation index
system for educational resource carrying capacity and employed principal component analysis to
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conduct quantitative evaluations and analyses of the basic education resource carrying capacity in
different provinces of China [25].Moreover, some scholars have employed the entropy method and
geographic detection techniques to analyze the spatial-temporal differences and influencing factors
of basic education resources in China [26]. At the same time some scholars have combined GIS spatial
analysis techniques, ownership analysis, and quality educational service carrying capacity analysis
to conduct an in-depth exploration of the changes in and layout of basic education resource carrying
capacity in a specific region [27].A review of the research history on educational ecological carrying
capacity reveals that it first emerged in the field of higher education [28].Educational ecological
carrying capacity is a comprehensive feedback regulation system, constrained and influenced by
temporal and spatial conditions [29], It profoundly influences the sustainable development of
education and pertains to the entire system of human production, life, and interaction. Within the
author's research perspective, first, the ecological carrying capacity of basic education is not only an
important indicator for measuring the speed and scale of educational development but also a
quantitative evaluation metric for determining the scale of educational development planning at a
specific stage. Second, the ecological carrying capacity of basic education can be based on the realities
of educational resources and environments, including the analysis of systemic influencing factors on
educational development, accurately describing the supporting dimensions of high-quality and
balanced educational development, altering the allocation patterns of educational resources, and
maximizing the level of educational ecological carrying capacity to construct an ideal environment
for cyclical educational ecological development [30].

Some scholars argue that the ecological carrying capacity of education encompasses three
aspects: resource carrying capacity, contextual support capacity, and management resilience capacity.
Among these, resource carrying capacity is considered hard support, while contextual support
capacity and management resilience capacity are viewed as soft support. The effectiveness of soft
support relies on its integration with hard support [31].By reviewing existing research, it becomes
evident that there are still shortcomings in the study of regional ecological carrying capacity in basic
education. In light of this, the present study aims to conduct a quantitative evaluation of the
ecological carrying capacity of basic education in Guangxi, with the intention of providing a
referential evaluation index system and calculation methods for assessing the ecological carrying
capacity of basic education across various regions. This research seeks to establish a scientific basis
for evaluating the foundational conditions and supportive capacities of the surrounding environment
for the development of basic education, allowing for the rational planning of the scale, speed,
structure, and quality of regional basic education development. To this end, the author has
constructed a comprehensive evaluation system based on the DPSIR model to measure the level of
educational ecological carrying capacity in Guangxi's urban areas and attempts to address the
following questions through statistical and spatial analysis: (1) What are the overall temporal
dynamic changes in the educational ecological carrying capacity across the various administrative
regions of Guangxi? (2) What are the spatial distribution characteristics of Guangxi’s educational
ecological carrying capacity? (3) What role does economic restructuring play in the spatiotemporal
evolution of the basic education ecological carrying capacity across Guangxi’s administrative regions?
Answering these questions holds dual research value. From a macro perspective, considering the
realities of each administrative region in Guangxi, it enables a comprehensive assessment of spatial
disparities in educational carrying capacity, the analysis of its formation mechanisms, and the
formulation of corresponding educational policies. From a micro perspective, by aligning with the
developmental needs of education and the socio-economic environment in each administrative
region of Guangxi, an in-depth analysis of the carrying scale of educational resources and
environments can lay the groundwork for accelerating resource allocation, addressing shortcomings,
balancing regional strengths and weaknesses, and enhancing both educational carrying capacity and
governance capabilities.
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2. Materials and Methods
2.1. Study Area and Data Sources

Guangxi, located in the southwestern part of inland China, is a coastal provincial-level
administrative region (Figure 1). Guangxi is the only coastal autonomous region for ethnic minorities

rints202409.2109.v1

in China and serves as an important gateway and frontier for China's opening-up to the outside world.

It provides the most convenient access to the sea for the greater southwestern region of China.
Guangxi borders Guangdong, Hunan, Yunnan, and Guizhou provinces, is backed by the
southwestern hinterland of China, faces the Guangdong-Hong Kong-Macao region, and is separated
from Hainan Province by the sea. As a critical hub along the Belt and Road, Guangxi holds a unique
position within the strategic framework of the Western Development Plan and China's broader
opening-up efforts.
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Figure 1. The location of Guangxi on the map of China (light green area). Note: Based on the standard
map from the Standard Map Service website (scale 1:25,000,000), Map Review Number GS (2024) 0650.
The base map has not been modified. The standard names of the provinces, municipalities, and
autonomous regions on the map are sourced from the standardized full map of China (English),

supervised by the Ministry of Natural Resources of China, Map Review Number GS (2022) 4316.

As of 2023, Guangxi Zhuang Autonomous Region's administrative divisions comprise 14
prefecture-level cities, under which there are 10 county-level cities, 60 counties, and 41 districts. The
land area covers 237,600 km?, with a permanent population of 50.27 million. Guangxi boasts
comprehensive educational and cultural infrastructure, including 116 public libraries, 125 cultural
centers, 142 museums, and 21 state-owned performing arts troupes. In 2023, Guangxi's gross
domestic product (GDP) reached 2,720.239 billion yuan, an increase of 4.1% over the previous year
based on comparable prices.

Guangxi has a total of 91 radio and television stations, with 7.9466 million cable radio and
television subscribers and 7.9466 million digital television users. By the end of 2023, the
comprehensive population coverage rate of radio programs was 99.28%, and that of television
programs was 99.62%.
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Throughout 2023, Guangxi saw the enrollment of 24,100 postgraduate students, with 69,000
postgraduates currently enrolled and 18,800 graduates. The enrollment in regular higher education
institutions reached 469,200 students, with 1.4832 million students enrolled and 369,200 graduates.
For various types of secondary vocational education (excluding technical schools), there were 195,400
enrolled students, 510,900 currently enrolled, and 161,200 graduates. The number of students
enrolling in regular senior high schools was 445,000, with 1.292 million students enrolled and 394,700
graduates. In regular junior high schools, 845,600 students were enrolled, with 2.4559 million
students in total and 756,600 graduates. Regular primary school enrollment stood at 838,800, with
5.1629 million students enrolled and 836,800 graduates. Special education saw the enrollment of 7,600
students, with 44,200 students currently enrolled and 7,600 graduates. The retention rate for nine-
year compulsory education was 96.8%, while the gross enrollment rate at the senior high school level
was 92.9%.

However, Guangxi’s dualistic urban-rural economic and social structure is marked, resulting in
significant urban-rural and regional disparities throughout the course of its development.

This paper takes the 14 prefecture-level cities of Guangxi as the units of analysis, focusing on
basic education, specifically primary, junior high, and senior high school education. The
development data mainly come from relevant statistical yearbooks on Guangxi's education. However,
as the data is updated only up to 2022, and prior to 2013, there were differences in statistical standards,
resulting in the absence of relevant indicator data. Thus, an empirical study was conducted based on
the collected data from 2013 to 2022. The economic and social data were primarily sourced from the
Guangyxi Statistical Yearbook and the statistical yearbooks of each city for the respective years, as well
as national economic and social development statistical bulletins. All data sources are authentic and
reliable.

2.2. Methods
2.2.1. Bearing Capacity Index System and Comprehensive Evaluation Model

The concept of carrying capacity originally stems from the field of mechanics, referring to the
maximum load that an object can bear without incurring any damage. Environmental carrying
capacity is an extension of this concept, developed in conjunction with related ideas such as resource
carrying capacity and ecological carrying capacity, and has been widely applied to the study of the
sustainable use of natural resources and the sustainable development of environmental systems.
Environmental carrying capacity refers to the ability of a regional environmental system, within a
certain period and area, to support various human socio-economic activities, under the condition that
the structural integrity of the regional environment remains unchanged and its functions do not
deteriorate into harmful directions [32].From the perspective of system operation, it can be divided
into three components: the "resource system,” which drives the operation of the system; the "pressure
system," which exerts stress on the system's functioning; and the "environment system,” which
interacts with the resource system and imposes constraints upon it [33].As a subsystem of the broader
social system, education similarly relies on the support of the regional environmental system for its
existence and development. Once the scale, speed, and quality of basic education development
exceed the carrying capacity of its resources and corresponding environment, it will disrupt the
operation of basic education, leading to system imbalance and ultimately jeopardizing sustainability
[34].In summary, environmental carrying capacity refers to the ability of the environment to
withstand pressure; it is the foundation, condition, and threshold that the environment provides for
the existence and development of entities. The regional basic education environmental carrying
capacity denotes the foundation, conditions, and thresholds that ensure the sustainable development
of basic education within a specific timeframe and geographical area.The Driving-force —Pressure —
State—Impact—Response framework model, commonly referred to as the DPSIR model, was
proposed by the OECD in 1993 as an evaluation model that organizes relevant indicators based on
causal relationships. It was developed by integrating the strengths of the PSR (Pressure—State—
Response) model and the DSR (Driving force —State —Response) model. The DPSIR model has been
widely applied in the assessment of environmental systems and has gradually become an effective
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tool for evaluating the state of environmental systems and the causal relationships of environmental
issues. The DPSIR model classifies the indicators used to assess a natural system into five aspects:
Driving force, Pressure, State, Impact, and Response [35,36].Applying the DPSIR model to the
construction of an evaluation indicator system for regional basic education environmental carrying
capacity helps clarify the processes and causal relationships involved in the operation of the regional
basic education environmental system. Based on this foundation, a more scientifically sound and
rational evaluation indicator system can be established, thereby facilitating a better understanding of
the current state of regional basic education environmental carrying capacity and its influencing
factors [37].This study is primarily based on the framework of the DPSIR model, combining the
realities of basic education environments with the causal relationships within regional environmental
systems to select various influencing factors and indicators that reflect the carrying capacity of basic
education environments. This approach aims to construct an evaluation indicator system for basic
education environmental carrying capacity that aligns with regional characteristics. The application
of the DPSIR model in developing the evaluation indicator system for regional basic education
environmental carrying capacity reveals the causal chain of the regional environmental system's
operation, which manifests as five types of factors: Driving force, Pressure, State, Impact, and
Response. These five types of factors reflect the various aspects of the operational process of the basic
education regional environmental system and are characterized through specific evaluation
indicators [38].

Among these, all indicators that exert pressure during the operation of the basic education
system are considered negative indicators. This means that the larger the values, the greater the
pressure on the education system, such as population size and the number of enrolled students.
Additionally, the student-to-teacher ratio indicates the number of students corresponding to each
teacher, while class size represents the average number of students in each class; smaller values are
preferable, thus the improvement in the student-to-teacher ratio and class size are also classified as
negative indicators. In the selection of indicators, the principles of scientific validity,
representativeness, purposefulness, and effectiveness are followed. A comprehensive consideration
of economic, social, resource, and educational factors in Guangxi is undertaken. Through theoretical
and systematic analysis, as well as consultations with five experts in related fields such as educational
resource management, an evaluation indicator system composed of 24 specific indicators is
ultimately constructed.(Table 1).

Table 1. Evaluation Indicator System for Basic Education Ecological Carrying Capacity.

Factor Indicator Implication Positive/Negative

Represents the driving force of special fiscal investment
on educational ecological carrying capacity

Educational Fiscal Expenditure X1 +

Represents the driving force of economic total on

Gross Regional Product X2 . . . .
educational ecological carrying capacity

Represents the driving force of economic development on

Per Capita Gross Regional Product X3 . K . R
educational ecological carrying capacity

Driving-  Per Capita Disposable Income of Represents the driving force of economic development on
force Urban Residents X4 educational ecological carrying capacity

Per Capita Living Consumption  Represents the driving force of economic development on
Expenditure of Urban Residents X5 educational ecological carrying capacity

Represents the driving force of overall fiscal revenue on

Public Fiscal Budget Revenue X6 . . . .
educational ecological carrying capacity

Represents the driving force of overall fiscal investment

Public Fiscal Budget Expenditure X7 K . K .
on educational ecological carrying capacity

Represents the overall demand of social population on

Population Size X8 the pressure of basic education ecological carrying -
capacity
Represents the overall changes in social population on
Pressure . . . : .
Natural Population Change X9 the pressure of basic education ecological carrying S
capacity

Total Number of Households X10 Represel;tts the h(?usehold d.emand 0f1 the pres.sure of .
basic education ecological carrying capacity
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Represents the demand for education from the school-age
Number of Enrolled Students X11  population on the pressure of basic education ecological -
carrying capacity

Number of Students per Million Represents the enrollment situation of the school-age .
Population X12 population
Number of Schools per Hundred Represents the development level of primary and .
Stat Thousand Population X13 secondary schools
ate
R h level of fiscal i i i
Per Capita Fiscal Expenditure X14 epresents the current leve! 0. iscal investment in basic +
education
Teacher-Student Ratio X15 Represents the degree of ahgnm(?nt betwe.en the current .
number of teachers and basic education needs
GDP Growth Rate X16 Represents the impact. of basic education on overall .
economic development
Population Urbanization Rate X17 Represents the impact of basic education on social .
L ) development
mpac
P4 Total Retail Sales of Consumer Goods Represents the impact of basic education on social N
X18 consumption and domestic trade
Average Annual Wage of Urban Represents the influence of educational attainment on N
Employees X19 income
Growth Rate of Fiscal Expenditure Represents the response of fiscal investment to the .
Compared to Previous Year X20 carrying capacity of basic education
Growth Rate of Per Capita Fiscal o .
. . Represents the response of per capita fiscal investment to
Expenditure Compared to Previous the carrying capacity of basic education "
Year X21 yimng capacity
Response Average Public Library Collection per Represents the response of social cultural services to the .
P Ten Thousand People X22 carrying capacity of basic education

Represents the response of social public transportation

Per Capita Regional Road Area X23 . . . . .
services to the carrying capacity of basic education

Average Number of Health
Technicians per Ten Thousand People
X24

Represents the response of social medical services to the
carrying capacity of basic education

The evaluation of the educational ecological carrying capacity in various regions is the result of
the combined influence of multiple factors. This paper fully draws upon existing relevant research
and adopts both the entropy weight method and the coefficient of variation method to establish a
comprehensive evaluation model for educational ecological carrying capacity. The specific steps are
as follows:

Step 1: Data selection

Select m indicators for a total of n samples, where the value of the j-th indicator for the i-th
sample is denoted as,i=1,2,3,..n;j=1,2,3, .. m.

Step 2: Data Standardization

Due to potential issues in the original data for each indicator, such as: A) inconsistency in units,
B) differing directional trends, and C) varying forms of expression, these factors may compromise
the credibility of the evaluation. Therefore, to eliminate the impact of these discrepancies on the
comprehensive evaluation results, it is necessary to standardize the original data. After
standardization, the weight and entropy are unique. Since the indicators include both positive and
negative types, the formulas for standardization differ accordingly. Below are the formulas for data
standardization:

For positive indicators (where a higher value leads to a better evaluation result):

’ — 1
MaX(Xi]') - Mln(XU) @
For negative indicators (where a smaller value leads to a better evaluation result):
Max(X;i) — Xj
) 1)
)

~ Max(Xy) — Min(X;)
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It is required that all indicator values must be greater than zero. Therefore, for values that equal
zero after standardization, the author assigns a small positive amount, selecting 0.001 as the
translation value to incorporate into the calculation process.

Step 3: Calculate the proportion of the i-th sample under the j-th indicator, i.e., the indicator
weight. The larger the weight value of an indicator, the more important the indicator is, and the
greater its significance in the evaluation.

The formula is expressed as follows:

p =i 3)
TN X
Step 4: Calculate the entropy value of the j-th indicator e;:

n
e =—Kx ) (ByxIn (B ) @

i=0
K ! i *j 5

= D, n=i1z=*

where n represents the number of samples.n = i * j

Step 5: Calculate the utility value of the j-th indicator d;:

djis the difference between 1 and the entropy value of the indicator, which directly impacts the
weight. The larger the value, the more important the indicator is for the evaluation. The calculation
formula is as follows:

Step 6: Calculate the weight of the evaluation indicators:

The weight of each indicator is determined by the value coefficient derived from information
entropy. The higher the value coefficient, the greater the weight of the indicator. The formula for
calculating the weight of the j-th indicator is as follows:

d;
S )

j=1%

Wij =

Step 7: Calculate the comprehensive evaluation value. The formula is as follows:
Z; = Y21 W;;P; 8)

Z;irepresents the comprehensive evaluation value of the basic education ecological carrying
capacity in the i-th region, where m represents the number of indicators, and Wj; represents the
weight of the j-th indicator. In the final evaluation result, the larger the value of Z;, the higher the
score of the indicator.After obtaining the comprehensive evaluation values of basic education
ecological carrying capacity across different regions for various years, the author then applies the
coefficient of variation method for comparative analysis.

Step 8: Calculate the coefficient of standard deviation. The coefficient of standard deviation is
the ratio of the standard deviation to the arithmetic mean, forming a relative number. The formula is

as follows:
o

V=V, == ©)

Step 9: Calculate the Range Coefficient. The Range Coefficient is the ratio of the range to the
arithmetic mean, forming a relative number. The formula is as follows:

(10)
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By calculating the coefficients of standard deviation and range, the discrepancies caused by
different dimensions of the indicators can be eliminated, creating an advantage for comparative
analysis of basic education ecological carrying capacity across different regions.

2.2.2. Analysis of the Influencing Factors

Educational ecological carrying capacity is a vital pillar for the high-quality development of
regional education and serves as a crucial safeguard for the sustained and stable functioning of the
economy and society. [39].Exploring the factors influencing the educational ecological carrying
capacity across regions and determining its formation mechanisms can provide theoretical support
for promoting the sustainable development of education and spatial regulation in various areas. The
educational ecological carrying system in each region is a typical dynamic and complex system,
influenced by factors such as the economy, society, population, industry, technology, and resources.
[40—42].In the process of rapid urbanization, population and resource factors gradually flow into and
migrate to regional spaces, and the influx of a floating population inevitably creates a continuous
rigid demand for the areas they move into. The larger the region, the more severe the challenges to
the carrying capacity of educational resources. Internal institutional factors, the level of investment
and allocation methods of educational resources, and the constraints on those resources will directly
determine the carrying capacity of local education. In this paper, the following factors related to
economic structural adjustment and their impact on the educational ecological carrying capacity in
various regions are considered:

(1) Industrial structure refers to the composition of various industries and the proportional
relationship between industries. The adjustment of industrial structure usually brings about changes
in labor transfer and talent demand structure, because agriculture, as a relatively inefficient sector in
the industrial structure, will greatly improve its efficiency, resulting in a large transfer of employment
population to other industries such as industry and service industry, which in turn leads to a
substantial increase in the urbanization rate, which can directly promote the large-scale expansion of
the service industry. And promote the development of industry. Therefore, the urbanization rate is
not only the result of industrial structure adjustment, but also can be used for industrial structure
adjustment, so that the two promote each other. Education is an important condition to ensure the
large-scale transfer of agricultural population to industry, service industry and other industries.
Without proper scale and high quality basic education, the above-mentioned transfer is difficult to
succeed. Therefore, the development of the education system can ensure the transformation and
upgrading of the industrial structure.

(2)Educational investment is a form of redistribution and reutilization of national income, and
it serves as the material foundation determining educational development. Investment in assets
provides the necessary teaching elements and environments for educational advancement.
Increasing the level of educational investment directly enhances the quality of existing human capital,
thereby improving labor productivity.

(3)Fiscal structure refers to the expansion of different fiscal components, changes in their
proportions, and the patterns of interaction. Its impact on social and economic development is
primarily realized through financial intermediaries, financial markets, and financial services.

(4)There is a significant gap in urban-rural income distribution and consumption structure in
Guangxi. The urban regions possess stronger economic influence and a higher level of public
infrastructure. Educational resources are unevenly distributed, with urban areas holding a clear
advantage in educational resources.

After fully considering the availability of indicators and their relevance to educational ecological
carrying capacity, this paper selected 11 indicators to analyze their differing impacts on the basic
educational ecological carrying capacity across various regions (Table 2).

Table 2. Variables index system of multiple linear regression model.

Variables Symbols Definitions

Carrying capacity index Zi Educational ecological carrying capacity
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Year-end balance of savings deposits of urban

Financial structure fi .
and rural residents/GDP
Urban and rural income distribution Urban per capita annual income/Rural per capita
urs
structure annual income

. Urban per capita consumption
Consumption structure of urban and P P P

csr expenditure/Rural per capita consumption
rural residents P / p . P p
expenditure
Social consumption structure scs Total retail sales of consumer goods/GDP
Number of non-private sector workers/total
Employment structure es .
population
Education expenditure/total local financial
Share of education expenditure see P /
expenditure
Share of science and technology sst Science and technology expenditure/total local
expenditure financial expenditure
Share of expenditure on culture, sports sec Expenditure on culture, sports and media/Total
and media local financial expenditure
Population urbanization rate pur Urban population/total population
Share of total local financial
stf total local financial expenditure/GDP

expenditure

A multiple linear regression method was employed to determine the differences in the impact
of economic structural adjustments on the basic educational ecological carrying capacity across
regions, using the given values of several explanatory variables [43], Through regression analysis,
the linear relationship between the dependent variable and the independent variables was revealed.
The general form of the model is as follows:

Y, =b, +b,X, +---+b, X, + U, (1)

In Formula (11): i is the sample size, that is, the number of districtss; bji is the variable coefficient
of the equation, j=1, 2, ..., i; Ui is the residual term.

3. Analysis
3.1. The Temporal Evolution of Educational Ecological Carrying Capacity in Various Regions

Specifically, the ecological carrying capacity of basic education in Guangxi increased from 0.0879
in 2013 to 0.1092 in 2022, reflecting a high growth rate with an annual average growth rate of 2.41%
(as shown in Figure 3). The annual changes in growth rates are illustrated in Figure 2, where
significant fluctuations are evident, exhibiting a wave-like progression. Notably, the growth rates for
2017 and 2022 turned negative, indicating that the pace of increase in Guangxi's basic education
ecological carrying capacity is not constant, but varies considerably with socio-economic
development.
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Figure 2. The geographical distribution of the cities under the jurisdiction of Guangxi Zhuang
Autonomous Region. Note: Based on the standard map from the Standard Map Service website (scale
1:25,000,000), Map Review Number GS (2024) 0650. The base map has not been modified.

Overall, however, the ecological carrying capacity of basic education in Guangxi is generally in
a state of steady improvement. In summary, over the decade from 2013 to 2022, the level of ecological
carrying capacity in basic education has gradually and steadily increased in tandem with socio-
economic development. This trend signifies an increasing emphasis by the Guangxi government and
its people on basic education, transitioning from a state of educational underdevelopment to a
sustainable state of balanced educational development. Investment from the government, society,
and families in education has consistently risen, leading to a steady enhancement of the ecological
carrying capacity of basic education.

This aligns with the broader context of East Asian countries, particularly China, which have
increasingly recognized their status as developing nations, prioritizing educational quality, the
cultivation of the next generation, and the objective realities of sustainable development.
Additionally, considering Guangxi's status as a border region with a diverse population and
relatively weak developmental foundation, which lags behind the national advanced level, there is
an even greater need to increase investment in basic education, improve educational quality and
accessibility, and lay the groundwork for the long-term sustainable development of Guangxi.

Table 1. Ecological Carrying Capacity of Basic Education in Various Regions of Guangxi from 2013

to 2022.
Standard Deviation Range
year 2022 2021 2020 2019 2018 2017 2016 2015 2014 2013
Coefficient Coefficient
0.011 0.011 | 0.010 | 0.010 | 0.010 | 0.009 | 0.008 | 0.008 | 0.008 | 0.007
Nanning 0.12 0.34

079 058 703 496 05 764 911 716 127 828

0.008 0.008 0.008 0.008 0.008 0.008 0.007 0.008 0.007 0.007
Liuzhou 0.08 0.21
746 971 928 881 55 243 809 051 197 481
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0.008 0.008 0.007 0.007 0.007 0.007 0.007 0.007 0.006 0.006
Guilin 0.06 0.16
205 232 785 948 579 64 327 374 996 985

0.007 0.007 0.007 0.006 0.006 0.006 0.006 0.006 0.006 0.006
Wuzhou 0.07 0.19
204 337 031 972 355 591 489 43 059 078

0.007 | 0.007 | 0.007 | 0.007 | 0.007 | 0.006 0.006 0.006 0.007 | 0.005
Beihai 0.1 0.35
871 932 261 136 361 891 779 889 05 484

Fangcheng- 0.007 0.007 0.008 0.008 0.007 0.007 0.007 0.007 0.007 0.006

0.06 0.2
gang 803 835 14 137 606 61 262 308 088 637
0.007 | 0.007 | 0.007 | 0.006 | 0.006 | 0.007 | 0.006 | 0.006 | 0.006 | 0.005
Qinzhou 0.08 0.28
793 489 03 835 818 2 471 398 573 859
0.007 | 0.007 | 0.007 | 0.006 | 0.006 | 0.006 | 0.005 | 0.006 | 0.005 | 0.005
Guigang 0.1 0.26
247 144 137 853 752 23 888 023 595 583
0.007 | 0.007 | 0.007 | 0.007 | 0.007 | 0.006 | 0.006 | 0.006 | 0.006 | 0.006
Yulin 0.09 0.26

75 869 489 523 173 85 888 838 262 045

0.007 0.007 0.007 0.007 0.007 0.007 0.006 0.006 0.006 0.006
Baise 0.08 0.21
867 874 886 609 002 496 831 908 391 478

0.006 | 0.007 | 0.006 | 0.006 | 0.006 | 0.005 | 0.006 | 0.006 | 0.005 | 0.005
Hezhou 0.08 0.23
773 081 564 71 209 856 052 089 704 656

0.007 0.007 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006
Hechi 0.07 0.19
421 3 32 838 514 484 326 289 219 146

0.006 0.006 0.006 0.005 0.005 0.005 0.005 0.005 0.005 0.005
Laibin 0.08 0.23
595 867 357 812 914 746 692 607 467 555

0.006 | 0.006 | 0.006 | 0.006 | 0.006 | 0.006 | 0.010 | 0.005 | 0.006 | 0.006

Chongzuo 0.19 0.68
878 912 523 556 221 122 362 791 105 131
Standard
Deviation 0.14 0.14 0.16 0.16 0.15 0.15 0.18 0.13 0.11 0.12
Coefficient
Range
0.58 0.53 0.58 0.63 0.58 0.57 0.66 0.46 0.41 0.37
Coefficient
0.109 | 0.109 | 0.105 | 0.104 | 0.100 | 0.098 | 0.099 | 0.094 | 0.090 | 0.087
Guangxi 0.07 0.22

231 901 153 306 104 725 087 711 835 946

Through the analysis of the data in Table 1, the following conclusions can be drawn:
Horizontally, from 2013 to 2022, the ecological carrying capacity of basic education in the entire
Guangxi region shows a trend of annual increase, indicating an improvement in the overall
educational environment and a better fulfillment of the public's rights to quality basic education. The
Standard Deviation Coefficient for the entire region is 0.07, and the Range Coefficient is 0.22,
suggesting a slow and stable growth. Regions such as Guilin, Wuzhou, Fangcheng-gang, and Hechi
have coefficients of variation that are below or equal to the regional average, indicating their growth
is also slow and stable. Notably, the Chongzuo region exhibits a pattern of initially increasing
carrying capacity followed by a decline, with a Standard Deviation Coefficient of 0.19 and a Range
Coefficient of 0.68.

Other regions show relatively stable and rapid growth compared to the regional average, with
the fastest growth occurring in the capital city, Nanning. Vertically, from 2013 to 2022, the disparity
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in ecological carrying capacity for basic education across Guangxi presents a stable trend. In 2013 and
2014, the disparities were relatively small, while the maximum disparity occurred in 2016. The
remaining years fell within a moderate range. Overall, Nanning continues to maintain the highest
ecological carrying capacity for basic education in the region.
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Figure 3. Time Series Variation of the Comprehensive Evaluation Indicators of Ecological Carrying
Capacity for Basic Education in Guangxi from 2013 to 2022.
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Figure 4. Comparison of Standard Scores for Ecological Carrying Capacity of Basic Education in
Various Regions of Guangxi from 2013 to 2022.

3.2. Spatial Analysis Method of Ecological Carrying Capacity in Basic Education in Guangxi

In Guangxi, significant disparities exist among different regions in terms of economic
development foundations, social development conditions, industrial policy environments,
educational resource endowments, and public facility infrastructure. These differences result in
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notable regional variations in educational ecological carrying capacity. This article conducts a
comparative analysis based on two time periods, 2013 and 2022, employing spatial visualization
methods. Using ArcGIS software, the ecological carrying capacity of various regions under Guangxi's
jurisdiction is classified and a heat map (Figure 5 and 6) is generated.
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Figure 5. Spatial Differentiation Pattern of Ecological Carrying Capacity in Guangxi's Jurisdictional
Regions in 2013. Note: Based on standard maps from the Standard Map Service website (scale
1:25,000,000), with review number GS (2024) 0650. The base map has not been modified. The standard
names of the regions under Guangxi's jurisdiction on the map are sourced from the Guangxi Statistical
Yearbook 2021 edition.
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Figure 6. Spatial Differentiation Pattern of Ecological Carrying Capacity in Guangxi's Jurisdictional
Regions in 2022. Note: Based on standard maps from the Standard Map Service website (scale
1:25,000,000), with review number GS (2024) 0650. The base map has not been modified. The standard
names of the regions under Guangxi's jurisdiction on the map are sourced from the Guangxi Statistical
Yearbook 2021 edition.

In 2013, the educational ecological carrying capacity of the majority of regions under Guangxi's
jurisdiction was relatively low, with evident regional imbalances. Among these, 64.2% of the regions
had a basic education ecological carrying capacity of less than 0.006147. The regions with the highest
educational ecological carrying capacity were Nanning and Liuzhou, while Beihai had the lowest.
Aside from Nanning and Liuzhou, regions with higher carrying capacities were primarily
concentrated in Beihai and Fangcheng-gang, bordering Nanning, and in Guilin, adjacent to Liuzhou,
exhibiting significant clustering characteristics. In that year, the overall performance of Guangxi's
western regions surpassed that of the southern regions. The common characteristics of high-carrying-
capacity areas include a solid foundation for industrial and mining development, a historically strong
socio-economic development base, and the advantages of abundant educational resources, excellent
social services, and comprehensive infrastructure, resulting in relatively high carrying capacities.

By 2022, the levels of basic educational ecological carrying capacity across Guangxi's regions had
generally improved. Notably, the proportion of urban areas with a carrying capacity below 0.006147
dropped to zero, with Laibin having the lowest capacity at 0.006595. Based on the previously
mentioned calculations of standard deviation and Range Coefficient, the cities that experienced the
fastest growth in carrying capacity over the decade were Chongzuo (first in growth) and Nanning
(second). Chongzuo, located on the China-Vietnam border, possesses a unique locational advantage,
achieving rapid and stable economic development through its engagement in border trade between
China and Vietnam. This has led to swift improvements in social governance and service levels, as
well as advancements in educational infrastructure. As the capital of Guangxi, Nanning enjoys
investment advantages not available to other regions. As a major beneficiary of the Strong Capital
Policy, Nanning's educational carrying capacity has rapidly increased, surpassing other cities such
as Liuzhou and Guilin, which have fallen to the second and third tiers.
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Overall, during this decade, the Guangxi Autonomous Regional Government implemented
measures to improve school conditions, enhance school standardization, and execute various poverty
alleviation and support initiatives for basic education. They provided educational technology and
equipment in remote areas, yielding significant results. By 2022, Guangxi's educational carrying
capacity levels were notably higher than in 2013, and the development among various regions
became increasingly balanced, with Nanning clearly standing out as a unique capital city superior to
other areas.

3.3. Trend of Spatial Expansion of Ecological Carrying Capacity in Basic Education in Guangxi

To further explore the spatial pattern and formation mechanisms of basic educational ecological
carrying capacity across various regions, this study reveals the developmental process of basic
educational ecological carrying capacity in Guangxi from the perspective of regional spatial gradient
evolution. The author utilizes ArcGIS software and employs spatial analysis methods on trend
surfaces to illustrate the development trend lines for 2013 and 2022, conducting a comparative
analysis (Figures 7 and 8).

From 2013 to 2022, notable changes occurred in the trends of ecological carrying capacity.
Overall, the central region exhibited a higher basic educational ecological carrying capacity, while
the regions on the eastern and western sides fell below that of the central region. The northern
region's educational ecological carrying capacity surpassed that of the southern region. The trend
map for 2013 can be characterized as follows: high in the central north and low in the southeast,
displaying an inverted U-shaped distribution from north to south. The trend map for 2022 can be
described as: high in the central area and low in the east and west, also exhibiting an inverted U-
shaped distribution from north to south, but noticeably smoother than in 2013. High-value points are
concentrated in the capital city of Nanning, with a prominent spatial directionality; urbanized
metropolitan areas demonstrate significant educational advantages.

Specifically, in 2013, the Nanning region in central Guangxi and the Liuzhou region in the north
had the highest basic educational ecological carrying capacity, placing them in the first tier. In
contrast, the eastern regions of Hezhou, Guigang, and Laibin exhibited the lowest ecological carrying
capacity, placing them in the fifth tier. Guilin, Baise, and Fangcheng-gang were categorized in the
second tier; Hechi, Chongzuo, Yulin, and Wuzhou fell into the third tier; while Qinzhou was in the
fourth tier.

By 2022, the Nanning region continued to hold the highest basic educational ecological carrying
capacity, remaining in the first tier. The eastern regions of Hezhou and Laibin, along with the western
border region of Chongzuo, had the lowest ecological carrying capacity, placing them in the fifth tier.
The Liuzhou region dropped to the second tier; Guilin, Qinzhou, Yulin, Beihai, and Fangcheng-gang
were placed in the third tier; and Wuzhou and Guigang were in the fourth tier. Compared to 2013,
the curve in 2022 is notably smoother, indicating a trend towards diminishing disparities in basic
educational ecological carrying capacity. However, the carrying capacity rankings of Liuzhou and
Guilin have significantly declined. This suggests that, on one hand, with the rapid and stable socio-
economic development, the overall basic educational carrying capacity in Guangxi is tending toward
a balanced state. On the other hand, the Strong Capital Policy and metropolitan socio-economic
development policies inevitably create a siphoning effect on the region's economy and educational
resources, causing educational professionals to flow towards the capital, Nanning, in alignment with
shifts in economic development focus. Furthermore, as the capital, Nanning benefits from well-
established infrastructure and greater educational investment, naturally establishing a new situation
where its basic educational carrying capacity stands out.
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Figure 7. Development Trend of Educational Ecological Carrying Capacity in Guangxi's Jurisdictional
Regions in 2013.

Figure 8. Development Trend of Educational Ecological Carrying Capacity in Guangxi's Jurisdictional
Regions in 2022.

3.4. Impact of Economic Reform on the Ecological Carrying Capacity of Basic Education in Guangxi

During the process of multiple linear regression analysis, the R? values for the models in 2013
and 2022 were 0.632 and 0.675, respectively. This indicates a year-on-year improvement in the fit of
the linear regression model, signifying that the explanatory variables increasingly enhance the
explanatory power over the dependent variable.

Table 3. Results of the multiple linear regression equations.

Year B Std. B t Sig.

Constant 28.636 26.927 1.063 0.313
see 0.186 0.541 0.097 0.344 0.738

2013
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stf 0.398 0.345 0.381 1.152 0.276
pur 0.757 0.283 1.106 2.671 0.023
Constant 54.796 7.386 7.419 0.000
2022 see 0.001 0.121 0.002 0.011 0.992
stf 0.064 0.197 0.080 0.323 0.753
pur 0.317 0.086 0.865 3.681 0.004

Through the aforementioned multiple regression analysis, it is evident that in 2013, the factor
"Share of education expenditure" held significant importance. However, by 2022, its influence had
markedly diminished compared to 2013. In contrast, the factor "Population urbanization rate"
continued to exert considerable impact, with all three independent variables in both 2013 and 2022
showing positive effects. Overall, regarding basic educational carrying capacity, the factors
"Population urbanization rate" and "Proportion of public fiscal budget expenditure to regional GDP"
in Guangxi had a more substantial and enduring influence. This indicates that to comprehensively
enhance the basic educational carrying capacity across Guangxi's regions, simply increasing financial
allocations for education is insufficient. It is essential to elevate the level of economic development,
solidify the economic foundation, and improve the quality of development. A comprehensive
development strategy for both urban and rural areas, alongside the implementation of a uniquely
Chinese urbanization strategy, is necessary to lay the groundwork for the sustainable and long-term
development of basic educational carrying capacity.

The author employed "Share of education expenditure” (see), "Share of total local financial
expenditure" (stf), and "Population urbanization rate" (pur) as independent variables, with the
"Carrying capacity index" (Zi) as the dependent variable, conducting a multiple regression analysis
which led to the following conclusions: In both 2013 and 2022, the variables see and stf did not have
a significant impact on the dependent variable, as their significance coefficients (Sig.) were well above
0.05, and their standardized regression coefficients were low, indicating that they lacked significant
explanatory power in the regression model (Table 3). In 2013, all variables exerted positive influences,
with pur having the most substantial impact, evidenced by a standardized regression coefficient of
[p=1.106 and a significance coefficient of Sig.=0.023<0.05. In 2022, all variables again demonstrated
positive influences, with pur remaining the most impactful, showing a standardized regression
coefficient of 3=0.865 and a significance coefficient of Sig.=0.004, far less than 0.05. Clearly, both
coefficients affirm that pur had the greatest influence.

During this period, the overall ecological carrying capacity levels across Guangxi's cities were
relatively low. Influenced by historical factors of regional development and geographical location,
the northern regions of Guangxi, such as Liuzhou and Guilin, benefit from a long history of urban
construction and a solid foundation, while the capital, Nanning, has received considerable
investment, resulting in well-developed infrastructure and a rich accumulation of talent. This enables
greater investment in educational resources, thereby elevating the educational ecological carrying
capacity of these areas relative to others.

From 2013 to 2022, despite being affected by the COVID-19 pandemic, countercurrents of
globalization, trade disputes, and economic imbalances, the overall trend has been towards
increasing equilibrium. The factors influencing basic educational resources across various regions
continue to shift and concentrate, leading to a wave-like change in disparities between 2022 and 2013.
Between 2013 and 2019, disparities grew relatively larger, whereas from 2020 to 2023, they contracted
again, as verified by the standard deviation and Range Coefficients calculated in Table 1.

Combining the results of multiple regression analysis and spatial data analysis, it is evident that
the regional disparities in 2022 diminished compared to 2013. Furthermore, the rise of the central
region centered around Nanning is an undeniable fact. Over the past decade, the construction of
beautiful new rural areas, the establishment of a well-off society, steady improvements in urban
infrastructure, and educational investments in Guangxi have played an indispensable role. The basic
educational carrying capacity across the region has shown a clear upward trend. Despite the
aforementioned adverse factors, this upward trajectory has remained unbroken and continues to
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progress steadily. The regional educational imbalance in Guangxi, as a southern border province of
China, has been gradually rectified, leading to an enhancement in overall educational capability.

The author also conducted a multiple regression analysis of the overall educational carrying
capacity in Guangxi. Using "Social consumption structure" (scs), "Share of education expenditure"
(see), and "Population urbanization rate" (pur) as independent variables, with the "Carrying capacity
index" (Zi) as the dependent variable, the analysis yielded the following conclusions:

Table 4. Results of the multiple linear regression equations.

Year B Std. B t Sig.
Constant | -69.386 32.939 -2.106 0.080

2013- scs 0.684 0.447 0.120 1.529 0.177

2022 see 1.638 0.658 0.193 2.489 0.047
pur 2.239 0.154 1.110 14.550 0.000

scs: Although it exhibits a certain level of influence (standardized regression coefficient 3=0.120),
its significance is low (Sig.=0.177>0.05), indicating that its impact on the dependent variable is not
significant.see: This factor shows a certain degree of influence (standardized regression coefficient
(3=0.193) and has a significant effect on the dependent variable (Sig.=0.047<0.05).pur: This variable
exerts a highly significant positive impact on the dependent variable (Sig.=0.000<0.05), with the
strongest influence in the model (standardized regression coefficient 3=1.110).

From this table, it is clear that pur is the most crucial factor affecting the educational carrying
capacity across Guangxi, while see is relatively important among the three influencing factors, and
scs is the least influential. All three independent variables exert positive effects on carrying capacity.
In other words, when seeking to enhance the educational carrying capacity of Guangxi, the effect of
increasing the Population urbanization rate is evident, whereas the impact of improving social
consumption expenditure is the weakest.

Moreover, considering the habit of Chinese residents, whether urban or rural, to save for
unforeseen needs, the author conducted a multiple regression analysis using Financial structure (fi),
Consumption structure of urban and rural residents (csr), and Population urbanization rate (pur) as
independent variables, with the Carrying capacity index (Zi) as the dependent variable, yielding the
following conclusions:

Table 5. Results of the multiple linear regression equations.

Year B Std. B t Sig.
Constant 72.071 83.870 0.859 0.423
2013- fi -0.152 0.231 -0.091 -0.659 0.534
2022 csr -1.445 1.678 -0.374 -0.861 0.422
pur 1.397 0.776 0.693 1.799 0.122

From the regression results, it is evident that the regression coefficients of the independent
variables fi and csr are both not significant and negative, indicating that they exert a detrimental
influence on the regional educational carrying capacity. The significance values are relatively high
(both greater than 0.05), suggesting that they do not have a significant impact on the dependent
variable.

The independent variable pur shows a strong positive influence, with a standardized regression
coefficient of (=0.693; however, its significance value is 0.122, still exceeding 0.05, necessitating
further data support to confirm its significance. It can be concluded that both fi and csr negatively
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affect the ecological carrying capacity of basic education in Guangxi, with only the Population
urbanization rate serving as a positive factor for enhancing this capacity.

Notably, csr exhibits the greatest negative impact, highlighting the necessity of improving
consumer levels, particularly by reducing the consumption disparity between urban and rural
populations. This entails transforming the dual economic structure of urban and rural areas,
dismantling various barriers to economic development, and addressing the unreasonable and
inequitable aspects of the economic development structure. It is essential to promote a domestic
economic cycle as the primary focus, alongside an integration of both domestic and international
economic cycles, ensuring that all residents, whether in urban or rural settings, can benefit from the
fruits of economic and social reforms and development. Only through these measures can we steadily
enhance the level of carrying capacity and achieve long-term, sustainable development.

4. Discussion
4.1. The Complexity and Variability of Factors Influencing Educational Ecological Carrying Capacity

From 2013 to 2022, Guangxi, as a border region with a significant ethnic minority population,
witnessed a steady and rapid improvement in its basic educational ecological carrying capacity.
Guided by the DPSIR model, the author employed data collection, analysis, induction, and synthesis,
alongside various software tools, to objectively and comprehensively understand the development
and evolution of Guangxi's basic educational ecological carrying capacity over this decade.

In this process, the Driving-force is identified as the fundamental power and key factor that
propels the enhancement of regional educational carrying capacity, serving as the very foundation
upon which its growth is built. Without the Driving-force, there can be no discussion of the
development of educational carrying capacity.

In Guangxi’s decade of development, rapid socio-economic progress, continual improvements
in development quality, accelerated industrialization, and an ongoing urbanization process have
created an urgent demand for a large, well-qualified labor force, thus necessitating the provision of
high-quality basic education. Furthermore, urbanization has driven the migration of a substantial
rural population into cities, leading to a pressing need for basic educational resources in urban areas.
However, existing rural educational resources cannot simply be transferred to cities. This is due not
only to the relatively poor quality of rural educational resources but also to their insufficient quantity.

These factors have inevitably led to severe imbalances in regional educational development,
particularly in the provision of resources such as teachers, schools, and educational facilities. The
result is an acute shortage in the supply of educational resources, exacerbating disparities in the field
of education.

The core of enhancing the carrying capacity of basic educational resources lies in achieving
sustainable, long-term economic and social development. Unlike the indirect influence exerted by the
Driving-force, Pressure serves as the direct catalyst that compels transformation within the regional
basic education system. This pressure demands immediate solutions from the education system,
setting specific requirements for educational resources and the environment.

As a crucial component of the social system, the basic education ecosystem must fully adapt to
the evolving needs of socio-economic development, meet the educational demands of the people, and
ensure the accessibility and equity of basic education. To achieve this, public fiscal investment must
be significantly increased to guarantee the necessary teacher resources, land, educational facilities,
and equipment required by the system. Moreover, these resources must be strategically planned and
allocated in advance, based on the actual needs of population growth and social development.

Pressure not only impacts but also constrains the Driving-force, imposing limitations on regional
development as a whole and exerting a negative influence on the State of the regional basic education
system.State is the direct reflection of the Driving-force, representing the condition of the regional
educational ecological system as it responds to Pressure. It manifests the state of the carrying capacity
through various indicators, such as the educational environment, the level of resource provision,
financial support for education, and the teacher-student ratio.Impact refers to the gradual influence
and consequences arising from the continuous changes in the regional basic educational ecological
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carrying capacity. It embodies the dynamic role that the basic education system plays in the broader
socio-economic context, shaped by the combined effects of the Driving-force, Pressure, and State
subsystems.

Response refers to the measures taken by the social system at a comprehensive level to address
changes in the ecological carrying capacity of basic education. This includes the formulation and
implementation of laws by legislative bodies, as well as policy adjustments and specific plans by
government departments. The goal is to enhance the ecological carrying capacity of education by
increasing investments in cultural and sports education, improving urban public service facilities,
upgrading infrastructure construction, and strengthening medical services and related living
ecological environments. This approach aims to elevate the level of social security that supports the
basic education system [42].Through multiple rounds of multiple linear regression analysis, it was
found that the Social consumption structure (scs), Share of education expenditure (see), Population
urbanization rate (pur), Share of total local financial expenditure (stf), and Consumption structure
of urban and rural residents (csr) have a significant impact on the level of basic educational carrying
capacity, though the intensity of their effects varies considerably. Some factors exert a positive
influence, while others have a negative effect.Before conducting the multiple regression analysis, the
author believed that the Share of education expenditure (see) would play a decisive role; however,
after extensive analysis, it was revealed that the most significant factor influencing the level of basic
educational carrying capacity is the Population urbanization rate (pur). This implies that the most
effective long-term strategy for enhancing the carrying capacity of the basic education system is to
promote the process of urbanization, whereas reliance solely on educational funding yields short-
term and limited results.Additionally, attention must be given to the balanced development of rural
and urban areas, reducing the income gap between urban and rural residents, and establishing
comprehensive social security. This will alleviate residents' concerns about future living conditions,
thereby stimulating overall consumption, which is conducive to the sustainable enhancement of basic
educational carrying capacity.The transformations and changes in society have profound impacts on
the nature, objectives, content, structure, and management systems of education. The development
of productive forces not only determines the scale and speed of educational advancement but also
constrains the selection of teaching methods, organizational forms, and standards for talent
cultivation. Technological progress alters the thinking patterns of educators and learners, providing
necessary intellectual resources and technical support for the renewal and development of
educational content. Furthermore, population size determines the scale of education, while
population quality affects educational quality, and population structure is closely related to
educational structure. The disparities in regional economic and social development levels inevitably
lead to differences in educational development.The author has preliminarily explored the spatial
differentiation patterns of educational carrying capacity through data analysis; however, the
complexity of the driving mechanisms necessitates further research supported by additional data.

4.2. The Pathways to Co-Construction and Shared Development in Enhancing Educational Ecological
Carrying Capacity and Addressing Potential Issues in Resource Development

Since the implementation of China's Western Development Policy and the national strategy to
establish a gateway to ASEAN, the rapid economic growth of the Guangxi Zhuang Autonomous
Region and the steady improvement in urbanization levels have contributed to the swift rise in
regional basic education standards.

However, the education level in rural areas, where the population is relatively high, lags far
behind that of urban areas, particularly in the development of basic education, presenting a severe
imbalance. The first reason is the inadequate and uneven allocation of educational funding. The
primary source of rural basic education funding is local government finances, which are limited,
resulting in financial shortages and substandard school conditions, far below the standards of urban
areas. Secondly, core urban regions possess many high-quality schools and teacher resources, while
rural areas suffer from a significant loss of excellent teachers. Outstanding teachers and students
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often choose schools with rich educational resources, leading to a continued divergence in education
development between urban and rural areas.

Additionally, during the process of rapid urbanization, as rural labor migrates to cities and
large-scale population movements occur, the educational needs of migrant children pose significant
challenges to urban areas. The objective resource constraints of cities and internal administrative
factors easily result in imbalances between the supply and demand for educational resources,
limiting the city's capacity to expand educational resources. Furthermore, there is an urgent need to
improve the rational spatial allocation of educational resources.

In the context of the new era, addressing the imbalance of urban and rural educational resources
requires continuously improving the adaptability and flexibility of the educational resource supply
structure to meet changing demands. Achieving a spatial match between the educational population
and resources is key. The quality of regional educational carrying capacity improvements depends
on fair and inclusive access to educational resources for school-age populations, active financial
investment in education, and scientifically sound educational land-use planning.

On this basis, it is essential to coordinate the supply and demand between the regional school-
age population and educational resources at a practical level, and to timely adjust the educational
management mechanisms according to jurisdictional needs. Exploring mechanisms for information
exchange, resource sharing, talent development, and achievement sharing, with a focus on improving
the regional educational ecosystem, will strengthen the timely supplementation of educational
resources and the sustainable endogenous driving force for development.Many regions worldwide
face similar challenges of educational imbalances and deficiencies, as seen in Guangxi. Based on the
DPISR model, this study examines the evolution of Guangxi's educational ecological carrying
capacity, finding that Guangxi has effectively improved regional education development and
narrowed intra-regional educational gaps through a series of measures, providing valuable
experience and examples for educational development and management in less developed areas.

5. Conclusion and Future Prospects
5.1. Research Conclusion

(1) The ecological carrying capacity of education in Guangxi's jurisdiction has steadily increased
over time, with all five subsystems showing stable development characteristics, though their impacts
on overall carrying capacity vary. The steady growth of Guangxi's regional economic development,
the improvement of the social security system, the continuous innovation in educational concepts,
and the sustained investment in educational infrastructure have all contributed to the steady
enhancement of the region's educational ecological carrying capacity, with an average annual growth
rate of 2.41%. Among the subsystems, the State subsystem has the strongest impact on the increase
in carrying capacity, followed by the Impact subsystem, while the Response subsystem has the
weakest influence. Overall, in the process of improving the ecological carrying capacity of education
in Guangxi, effective measures have been implemented across five dimensions: internal driving force,
pressure, state, impact, and response.(2) There is a noticeable regional imbalance in the
ecological carrying capacity of education in Guangxi. The areas with higher carrying
capacity are mainly distributed in the central core regions, predominantly urban
areas. From 2013 to 2022, the regional differences in the ecological carrying capacity
of education have shown a narrowing trend, with regional balance continuously

improving, though at a slow pace.(3) The ecological carrying capacity of education in Guangxi
is the result of a multi-factor composite system, with significant differences in influencing factors at
different stages of development. Overall, Population urbanization rate (pur), Share of education
expenditure (see), Social consumption structure (scs), and Share of total local financial expenditure
(stf) are positively correlated with the improvement of educational ecological carrying capacity
across different periods, while Consumption structure of urban and rural residents (csr) and
Financial structure (fi) are negatively correlated with its improvement, with a noticeable impact.
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5.2. Research Prospects

This study also has certain limitations. Due to constraints in obtaining statistical and
foundational data, particularly the limited data available for multivariate regression analysis and the
short span of years covered, several issues have not been solved wonderfully. The time series data
presented in this paper is relatively short, making it difficult to compare with longer cycles and
insufficient to fully reveal the spatiotemporal evolution of educational ecological carrying capacity.
Currently, research on educational carrying capacity is mainly qualitative, with few studies available
for reference. The development of the indicator system requires further refinement and optimization.
For instance, education development is closely related to government governance, social
management levels, economic system reforms, local cultural prosperity, technological advancement,
and population structure, but some of these factors are difficult to quantify due to the lack of relevant
indicators. Additionally, the level of educational carrying capacity is also influenced by micro-level
factors, such as school management and individual teacher capabilities. More on-site investigations
are needed to conduct further micro-level empirical research.
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