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Abstract: This study employs various comprehensive research methods to thoroughly
analyze the relationship between urban—rural integration and sustainable development,
proposing corresponding optimization pathways. First, a literature review method system-
atically examines existing theories on urban—rural integration and sustainable development.
Then, it identifies the main problems and challenges in the current process of urban-rural
integration, thereby laying a theoretical foundation for the study. Second, a case study
approach is adopted, selecting Caoqiao Village in Fengtai District, Zhenggezhuang Village
in Changping District, and Xihoujie Village in Majuqiao Town, Tongzhou District of Beijing,
as typical cases. These cases are analyzed in depth to explore their implementation out-
comes and validate the practical results of different development pathways. Subsequently,
based on specific data from Beijing’s urban—rural fringe, this study utilizes data analysis
methods to conduct an in-depth examination of land use changes, ecological environment
status, and influencing factors, with a focus on analyzing relevant data from 2009 to 2023.
This analysis reveals the dynamic relationship between urban-rural integration and sus-
tainable development. Regression analysis is adopted to quantify the effect of urban-rural
integration on sustainable development, thus exploring the correlation between urban—
rural integration, spatial planning, economic development, financial development, and
sustainable development. Finally, targeted management recommendations and policy
optimization plans are proposed based on the principles of ecological protection red lines
and urban development boundaries. The results indicate a significant positive correlation
between urban-rural integration and sustainable development levels, with a regression
coefficient of 0.48, demonstrating its role in promoting sustainable development. The levels
of spatial planning and economic development also positively affect sustainable develop-
ment, with coefficients of 0.32 and 0.27, respectively. Moreover, financial development
and social investment levels show a certain positive relationship. It is noteworthy that
although the correlation between foreign trade and sustainable development levels is the
lowest, the interconnections between other variables further emphasize the key position of
urban-rural integration in overall sustainable development. This study offers a theoretical
basis and empirical support for spatial planning in the urban-rural fringe of Beijing, ecolog-
ical environment protection, and scientific policy formulation, thus advancing sustainable
urban development.

Keywords: spatial planning perspective; urban-rural integration; sustainable development;
Beijing; case study
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1. Introduction

As the process of global urbanization accelerates, major cities are facing complex issues
such as uneven resource allocation, increased ecological and environmental pressures,
and unbalanced social development [1,2]. As China’s capital, Beijing has particularly
experienced these challenges during its urban expansion [3,4]. There is a significant
disparity in resource allocation between the urban core and the urban-rural fringe. The
latter often faces problems such as outdated infrastructure and insufficient public services,
leading to a relatively lower quality of life and development opportunities for residents [5,6].
Furthermore, the ecological and environmental pressures brought about by urbanization
have also severely impacted the urban—rural fringe, especially in the absence of ecological
protection measures, where environmental issues become more pronounced [7,8]. The lag
in the development of the urban—rural fringe and the existence of an urban—rural dual
structure challenge social equity [9,10]. Therefore, studying the development pathways of
Beijing’s urban-rural fringe not only helps to understand these issues but also provides a
vital theoretical basis and practical guidance for promoting sustainable urban development.

This study, through literature review and empirical analysis, systematically retraces
the spatial planning theories and practices related to future cities and sustainable develop-
ment, with a particular focus on the critical area of Beijing’s urban—rural fringe. The study
analyzes the changes in land use and the current state of the ecological environment in
Beijing’s urban—rural fringe, discussing the influencing factors. By selecting three typical
cases (Xihoujie Village in Majuqiao Town, Tongzhou District; Zhenggezhuang Village in
Changping District; and Caoqiao Village in Fengtai District), the study examines the devel-
opment trajectory of urban—rural integration across different periods, revealing the dynamic
changes in the urbanization process. Integrating the principles of ecological protection red
lines and urban development boundaries, policy optimization plans and targeted manage-
ment recommendations are presented. This study demonstrates remarkable innovation in
several aspects. Initially, it closely revolves around the prominent issues faced by Beijing
in the urbanization process, precisely focusing on the urban-rural fringe as a key area. It
also delves into its specific challenges in the ecological environment, resource allocation,
and social development, providing a unique entry point for solving common urbanization
problems. Subsequently, the study employs various research methods, systematically
sorting out domestic and international spatial planning theories and practices related to
future cities and sustainable development through a literature review. Concurrently, a
comprehensive analysis of Beijing’s urban—rural fringe is conducted with detailed data,
encompassing urban size, population, economy, and specific scale of the fringe, providing
a theoretical basis and solid data support for the study. Furthermore, it innovatively selects
three typical cases from different periods, as mentioned earlier, for an in-depth study cover-
ing the development trajectory of urban—rural integration from the 1990s to the present.
Hence, rich empirical evidence can be provided to reveal the dynamic changes in the
urbanization process and sustainable development pathways. Lastly, targeted management
recommendations and policy optimization plans are put forward based on the principles
of urban development boundaries and ecological protection red lines. Consequently, the
study explores a new pathway for the sustainable development of Beijing’s urban-rural
fringe and offers an extremely valuable reference model for other similar cities. The main
contribution of this study is to systematically analyze the sustainable development path
of Beijing’s urban-rural fringe. It deeply explores the relationship between urban-rural
integration, spatial planning, and sustainable development, proposing feasible policy opti-
mization schemes. By selecting typical cases from different periods, the study reveals the
dynamic changes and sustainable development paths during urbanization, providing new
perspectives for theory and practice. In particular, by combining the theory of ecological
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protection red lines and urban development boundaries, the study offers targeted policy
recommendations for resource allocation, ecological environment protection, and public
service improvement for Beijing and other similar cities. In addition, the study innovatively
combines spatial planning with sociocultural factors, emphasizing the impact of cultural
differences on urban-rural integration. Thus, it provides valuable empirical evidence and
reference models for future research in related fields.

2. Literature Review

The spatial planning theory of urban—rural integration and sustainable development
aims to achieve coordinated development between urban and rural areas through scientific
and rational spatial layout and planning methods. Thus, it can improve problems such
as uneven resource allocation, ecological environment pressure, and social development
imbalance. In recent years, with the acceleration of global urbanization and the populariza-
tion of sustainable development concepts, this theory has gradually become an important
research direction in the urban planning field. Niu and Xu (2023) found that the balanced
enhancement of living standards for these residents could be achieved by improving urban
and rural infrastructure and public services. Their theory advocated promoting urban-rural
integration development through industrial interaction, rational population mobility, and
optimized resource allocation [11]. Xu et al. (2024) selected eight cities in the Greater
Bay Area as samples, assessed their urban—rural integration trends, explored influencing
factors and analyzed spatiotemporal evolution using methods such as principal component
analysis. The study found that when implementing driving mechanisms, the principles of
“synchronization, heterogeneity, and classification” should be strictly followed to promote
high-quality development of urban-rural integration [12]. The integrated planning theory
advocated for the organic combination of various plans, including land use, ecological
protection, and urban and rural planning, to achieve the optimal allocation and sustainable
use of spatial resources through coordinated coordination [13]. Mao et al. (2024) discovered
that by implementing pilot programs for integrated planning, Zhejiang Province explored
new pathways for urban—rural integration development. By coordinating urban and rural
planning, land use planning, and ecological protection planning, Zhejiang Province effec-
tively improved the efficiency of resource allocation and the coordination of urban and
rural development [14]. Wei et al. (2024), based on the diversity of rural areas in Jiangsu
Province, combined “top-down” and “bottom-up” evaluation perspectives to propose
a “two-division, six-zone” classification scheme. Using counties as the basic unit, they
divided Jiangsu’s rural areas into two major regions—the Yangtze River Delta and the
Huaihai region—and further subdivided them into six functional zones. By analyzing the
development patterns and directions of different rural types, the study provided references
for urban-rural integration and sustainable development. It also offered a reference for
rural governance in other economically developed and densely populated regions [15].
Ihle et al. (2024) argued that by implementing green plans, the Netherlands achieved signif-
icant results in polycentric development and the protection of green spaces. The plan effec-
tively protected the natural environment on the outskirts of cities and promoted integrated
urban-rural development through a rational urban layout [16]. Cuadrado-Roura (2023)
proposed that the traditional urban—rural dichotomy in Europe could no longer meet the
demands of contemporary urban development. This traditional binary structure struggled
to effectively address the changes in resource, service, and infrastructure needs, nor could it
resolve the environmental pressures and social inequalities brought about by urbanization.
Consequently, the study emphasized the importance of promoting urban—rural integration
and sustainable development, suggesting the need to integrate other perspectives and
theories to tackle the complex challenges of urbanization and achieve more balanced and
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sustainable development [17]. Despite numerous achievements in the application of theo-
ries and practices, urban—rural integration and sustainable development still face several
issues and challenges. Javed et al. (2024) found that resource allocation in the urban—rural
fringe remained unbalanced, particularly in infrastructure and public services, where the
urban-rural gap remained significant, limiting the progress of urban-rural integration
development [18]. Omweri (2024) found that e-government made significant progress in
urban areas, contributing to improved government transparency, reduced corruption, and
optimized public services. However, in rural areas, due to weak infrastructure, low digital
literacy, and limited resources, the development of e-government lagged, exacerbating the
urban-rural digital divide and hindering equitable development. To promote urban-rural
integration, it should strengthen digital infrastructure, expand network coverage and in-
formation services in rural areas, and implement digital literacy education to enhance
rural residents’ ability to utilize e-government services [19]. Cattaneo et al. (2022) pointed
out that implementing policies for urban—rural integration and sustainable development
was challenging, requiring coordination among multiple departments and cross-sector
collaboration. However, in practice, policy implementation faced numerous obstacles, such
as conflicts of interest between departments and insufficient policy enforcement [20].

In summary, foreign scholars mainly focused on polycentric development theory, new
regionalism, and eco-city theory, emphasizing the importance of regional coordination,
functional complementarity, and ecological protection. Domestic research concentrated on
the theories of new urbanization, rural revitalization strategies, and integrated planning
committed to promoting urban—rural integration development by improving infrastructure,
optimizing resource allocation, and enhancing interaction. Although previous studies have
achieved certain effects in practice, they still face many challenges in terms of uneven
resource allocation, ecological pressure, policy implementation difficulties, and social recog-
nition. This necessitates further exploration of how to enhance the quality and sustainability
of urban—rural integration through innovative spatial planning and management measures.
This study explores the intrinsic relationship between urban—rural integration and sustain-
able development through an in-depth analysis of Beijing’s urban-rural fringe. It fills the
existing gap in the literature regarding urban—rural integration and spatial planning. In
conjunction with theoretical frameworks emphasized in both domestic and international
studies, this study proposes innovative policy optimization schemes from the perspectives
of ecological protection boundaries and urban development limits. Meanwhile, it offers
practical management recommendations addressing issues such as unequal resource allo-
cation and ecological environmental pressure. Through the analysis of typical case studies,
this study enriches the theoretical framework of urban-rural integration and provides
policymakers with actionable, implementable solutions. Therefore, it offers significant
theoretical support and practical guidance for further promoting urban—rural integration
and sustainable development.

3. Analysis of the Current Urban-Rural Integration and Sustainable
Development Situation in Beijing

3.1. Urban—Rural Integration and Sustainable Development

Urban-rural integration refers to the process through which the boundaries between
cities and rural areas gradually blur, forming close social, economic, and spatial rela-
tionships, highlighting the interdependence and cooperation between urban and rural
areas [21,22]. Sustainable development means meeting current needs without compro-
mising the ability of future generations to meet their demands; it emphasizes the balance
between economic growth, social equity, and environmental protection, aiming to achieve
efficient use of resources and the health of ecosystems [23,24].
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There is a close relationship between urban-rural integration and sustainable devel-
opment. By promoting economic, social, and spatial connections between cities and rural
areas, urban-rural integration can effectively optimize resource allocation, reduce urban—
rural development disparities, and enhance the overall regional economic vitality and social
welfare. This integration can improve infrastructure and service levels in rural areas and
promote the modernization of agriculture. Meanwhile, it can enhance sustainable urban
development by balancing resource utilization with ecological protection, thus achieving
environmental health and social harmony [25,26].

3.2. Basic Urban—Rural Integration Situation in Beijing

Over the years, Beijing has had remarkable accomplishments in economic development
and technological innovation, becoming an important economic and technological center
both domestically and internationally. However, Beijing also faces issues of ecological and
environmental pressures, unbalanced social development, and uneven resource allocation,
especially in the urban-rural fringe, where achieving sustainable development has become
a crucial topic. The urban division of Beijing is presented in Figure 1.

Huairou rural

district of
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Haidian district of Yanging county Miyun county
Beijing in Beijing in Beijing
Shijingshan district
of Beijing .
Changping
district of i istri
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Beijing

Figure 1. Beijing district.

The urban-rural fringe of Beijing refers to areas outside the concentrated construction
zones planned between the Fourth and Sixth Ring Roads. It primarily encompasses the First
Green and Second Green areas, with a total area of approximately 1220 square kilometers.
The First Green area covers 310 square kilometers, located between the Fourth and Fifth
Ring Roads, and includes six districts: Chaoyang, Haidian, Fengtai, Shijingshan, Daxing,
and Changping. The Second Green area spans 910 square kilometers, situated outside the
First Green area and extending 1000 m beyond the Sixth Ring Road; it includes ten dis-
tricts: Chaoyang, Haidian, Fengtai, Shijingshan, Mentougou, Fangshan, Tongzhou, Shunyi,
Changping, and Daxing, as well as the Economic Development Zone. The urban—rural
fringe of Beijing is the area where the city meets the countryside and is a crucial node
for achieving urban-rural integration development. Basic statistical information for the
urban-rural fringe of Beijing is displayed in Figure 2.
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Figure 2. Basic statistical information for the urban—rural fringe in Beijing. (a) Population size;

(b) population distribution in 2022; (c) urbanization rate; (d) GDP statistics; (e) percentage of tertiary

sector; (f) changes in the number of villages; (g) disposable income of the population.
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As an essential component of urban development, the construction tasks in the 50 key
villages of the urban-rural fringe of Beijing have been essentially completed, with an
expected advancement of 20 urban villages for renovation in 2024. Currently, the urban—
rural fringe of Beijing has the following characteristics. Firstly, the population is mainly
concentrated in urban towns, with the level of urbanization increasing year by year, yet the
urban-rural income disparity still exists. Secondly, the construction tasks in the urban-rural
fringe have been essentially completed, and significant progress has been made in demo-
lition and greening efforts; however, the urban—rural fringe still faces challenges such
as insufficient coordination in environmental construction management, lack of refined
management levels, and imbalanced development between urban and rural regions.

3.3. Status of Land Use Change and Ecological Environment in Beijing

Between 1999 and 2010, the construction land in the urban-rural fringe of Beijing
expanded dramatically, encroaching on the surrounding agricultural land and forest land
in a “patchy sprawl” pattern. From 1980 to 2018, the construction land expanded by 120%,
arable land decreased, and the landscape pattern tended towards fragmentation, complex
patch shapes, and increased heterogeneity. During the transfer of land use, a large amount
of cultivated land was transferred out, with 64% being converted to construction land. Since
2020, the urban-rural fringe of Beijing has continued to reduce urban and rural construction
land, enhancing the proportion of green open spaces in both the First and Second Green
areas. The specific state of land use change in the urban-rural fringe of Beijing is shown

in Figure 3.
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Figure 3. Land use changes in the urban-rural fringe of Beijing. (a) Land use change in Beijing;
(b) land use in urban villages in Beijing.

The scale of ecological land in Beijing has steadily expanded, increasing from
10,431 square kilometers during the second national land survey to 11,802 square kilometers
during the third survey. However, between 1980 and 2018, five ecosystem services in Bei-
jing, including grain production and water quality purification, showed declining trends.
Grain production was higher in the southeast and lower in the northwest, while other
services were higher in the northwest, lower in the southeast, and lowest in the city center.
In terms of landscape pattern, from 1980 to 2018, the landscape became more fragmented,
with an increase in patch density, number, and shape index, an initial increase followed by
a decrease in sprawl index, and a reduction in connectivity index. Regarding influencing
factors, population growth and economic development are the direct drivers of changes in
natural and agricultural landscapes. In contrast, land use planning and public policies, by
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controlling land scales and affecting population and industrial layouts, also significantly
impact their evolution. These situations reveal the changes in land use under rapid urban-
ization and its impact on the ecological environment, reflecting the government’s efforts
and challenges in ecological protection and land use planning. The comparative results of
ecological land and construction land changes in Beijing are demonstrated in Figure 4.
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Figure 4. Comparison of changes in ecological land and construction land in Beijing. Changes in the
area covered by ecological land versus construction land in Beijing from 2009 to 2023.

4. Typical Case Analysis

Based on the overall analysis of urban—rural integration and sustainable development
in Beijing presented earlier, three typical villages are selected for in-depth exploration.
These villages represent different development models and face specific issues within
Beijing’s urban-rural fringe, such as land use changes, unequal resource allocation, and
ecological pressure. Therefore, by analyzing these three cases, this study provides a more
concrete demonstration of the macro issues discussed earlier at the local level, offering
practical insights into the challenges encountered in the process of urban—rural integration.

The study focuses on three representative villages: Caoqiao Village in Fengtai Dis-
trict, Zhenggezhuang Village in Changping District, and Xihoujie Village in Majugiao
Town, Tongzhou District. First, Caoqiao Village’s success in industrial transformation
and ecological environmental improvement, especially through the transformation of the
flower industry and innovations in spatial planning, demonstrates how modernization
can be achieved on the basis of traditional agriculture. Second, Zhenggezhuang Village’s
experience with old village reconstruction and the establishment of industrial parks illus-
trates how intensive land use and optimized functional layouts can promote industrial
upgrading and regional integration. It provides an effective practice for urban—rural in-
tegration. Finally, Xihoujie Village addresses issues such as population imbalance and
environmental deterioration through comprehensive renovation and the development of
historical and cultural districts, achieving notable results in spatial optimization and urban
renewal. This case highlights innovations in social governance and spatial planning in
the process of urban-rural integration. These three villages represent different types of
urban-rural integration processes, providing diverse perspectives and rich practical cases
for this study. They comprehensively showcase the challenges and solutions encountered
during urban-rural integration.

4.1. Caogiao Village, Fengtai District

Caogqiao Village is located in the Yuquanying Subdistrict of Fengtai District, Beijing,
and boasts over 800 years of floral cultural heritage. In the 1990s, the village faced chal-
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lenges related to a single-industry economy and economic underdevelopment. With the
accelerated pace of Beijing’s “Garden City” construction, Caogiao Village seized the op-
portunity to initiate transformative development. In terms of industrial transformation,
the village achieved a shift from traditional agriculture to a modern floral industry by
developing the flower industry and integrating land resources. The village committee
utilized flowers as a medium to create a fragrant lifestyle, establishing the Beijing Flower
Market, which was later upgraded to the Beijing Flower Trading Center, becoming the
first “destination” fresh flower auction center in China. Furthermore, Caoqiao Village ac-
tively explored new digital trading models, continuously enhancing the floral supply chain
service system and industry ecosystem. In terms of environmental facilities, the village
improved the living environment of residents by constructing parks such as Zhuoyuan and
utilizing corner spaces for greening, thus providing more green space for the city. These
parks not only became popular leisure and entertainment spots for citizens but also served
as models for urban beautification and ecological environment construction.

From the perspective of spatial planning, the successful transformation of Caoqgiao
Village primarily relies on the effective integration and rational use of land resources. By
converting limited agricultural land into modern flower cultivation and trading areas, the
village optimizes the spatial layout of the land, fully leveraging the potential for ecological
and industrial integration. The greening of corner spaces can beautify the village and
increase public green space in the city. This approach to spatial planning alleviates common
issues of environmental degradation and disorderly expansion in urban—rural fringes. Thus,
it achieves efficient resource allocation and promotes a win—-win scenario for urban-rural
integration and sustainable development.

4.2. Zhenggezhuang Village, Changping District

Zhenggezhuang Village began implementing a village renovation project in 1998.
Through a “vertical building” planning approach, the residential land area for villagers
was reduced from 1050 acres to only 250 acres, saving 76% of the land. Villagers moved
from traditional bungalows to newly constructed residential buildings in Hongfu Garden,
markedly improving living conditions. The residential area was planned to high stan-
dards and equipped with complete facilities, including in-home hot springs and advanced
geothermal heating systems, elevating the standard of living for residents. Regarding
industrial transformation, this village established an economic operation system charac-
terized by “integration of village and enterprise” with Hongfu Group as the economic
entity. The local economy transitioned from a single focus on earth-moving machinery
construction to a model dominated by high-tech industries, supported by tertiary sectors
such as tourism, education, and commercial services. The Hongfu Entrepreneurial Park
attracted dozens of high-tech enterprises, creating a layout centered around information
technology, biotechnology, and modern manufacturing. In terms of environmental facilities,
Zhenggezhuang Village invested billions of yuan in infrastructure and public service facili-
ties. It includes road construction, school renovations, distribution stations, wastewater
treatment plants, geothermal well development, the integration of hot spring water and gas
into residences, and the introduction of public transportation and supporting commercial
services. Additionally, a top-tier hospital—Beijing Xinan Zhen Hospital—was established,
providing basic medical services for villagers.

Based on spatial planning, the renovation of Zhenggezhuang Village and the construc-
tion of industrial parks demonstrate efficient utilization of land resources and optimized
functional layouts. The “vertical building” approach significantly compresses living space
for villagers, releasing a substantial amount of land for industrial development and achiev-
ing intensive and diversified land use. The establishment of the industrial park not only
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introduces high-tech industries to the village but also effectively separates residential
and industrial areas through rational spatial layouts, reducing spatial conflicts. The en-
hancement of public service facilities improves the overall livability of the area, creating a
well-structured spatial pattern with complete functionality, showcasing a typical model of
urban-rural integration and sustainable development.

4.3. Xihoujie Village in Majugiao Town, Tongzhou District

Xihoujie Village in Majuqgiao Town, Tongzhou District, faces several challenges, en-
compassing population inversion, an abundance of rental properties, unauthorized con-
structions, and a generally untidy environment. These issues have acted as significant
obstacles to the village’s development, severely impacting the living conditions and safety
within the community. To address these challenges, Xihoujie Village implemented a se-
ries of comprehensive remediation measures, including removing unauthorized electric
bicycles, cleaning bottled liquefied petroleum gas, and eliminating flammable debris from
evacuation routes. Meanwhile, all rental properties with three stories or higher in self-built
houses that do not meet the safety evacuation conditions were suspended. Furthermore,
the village dismantled 26 illegal structures, evicted 110 households from non-compliant
three-story rental properties, removed 6050 window guards, and rectified 106 awnings in
courtyards. In addition, Xihoujie Village developed a historical and cultural district in Ma-
jugiao Town based on theories of organic renewal, urban revitalization, and modern spatial
governance. This initiative involved renovating and repainting the facades of street-facing
buildings, enhancing infrastructure, improving the overall environment of the district, and
transforming the architectural style of the streetscape. The village also introduced diverse
commercial entities, such as coffee shops and chain supermarkets, creating a vibrant and
culturally rich urban commercial street.

From a spatial planning perspective, the remediation and renewal efforts in Xihoujie
Village reflect the optimization of spatial functions and rational layout. By dismantling ille-
gal constructions, evicting non-compliant rental properties, and improving infrastructure,
the village has effectively redistributed and utilized its space, enhancing overall environ-
mental quality and safety. The creation of the historical and cultural district combines the
village’s traditional character with modern commercial functions, achieving a harmonious
integration of cultural preservation and urban renewal by renovating building facades
and introducing new business types. Additionally, the diversification of functions within
the district has increased spatial vitality, fostering a coordinated development model that
integrates residential, commercial, and cultural elements, thereby facilitating the orderly
transformation and sustainable development of urban-rural spaces.

5. Analysis of Sustainable Development Pathways for Urban—Rural
Integration Based on Spatial Planning

5.1. Experimental Design

Based on the current situation and case analysis of Beijing’s urban-rural fringe, this
study analyzes the relationship between urban—rural integration and sustainable develop-
ment in Beijing from a spatial planning perspective. In this study, the dependent variable
selected is the level of sustainable development. The independent variable is the level of
urban-rural integration, used to measure the degree of economic, population, and social in-
tegration, reflecting the balance between urban and rural areas in resource distribution and
social integration. Control variables encompass economic development, spatial planning,
financial development, social investment, and foreign trade levels. The specific meanings
and codes of the variables used here are illustrated in Figure 5.
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Vi;lszle Name of variable Code Description of indicators Code
Deijndem 1Lt Gif s el e SD Resource utilisation efficiency RUE
variable development
Leve.l o m‘bgn-nu‘al URI Economic integration, demographic integration and social integration EDS
integration
Ratio of disposable income per capita of wban and rural residents URDIR
Ratio of per capita wage and salary income of urban and rural residents URWIR
Econo{nic. integration Bl Ratio of per capita property income of urban and rural residents URPIR
indicator Ratio of per capita consumption expenditure of urban and rural residents URCER
Ratio of Engel's coefficient between urban and rural areas URECR
Ratio of output value of secondary and tertiary industries STI
Urbanisation rate UR
Independe . T T T T
nt vaziable D.emogra.phu: DI Ratio of household population to resident population RPTPP
integration Coefficient of disparity between urban and rural employ ment ratios UREGC
Ratio of employed population in urban and rural areas UREPR
Population coverage rate of radio programmes PCRRP
Number of hospital beds per 1000 people (health institutions) HBTP
Number of medical technicians per 1000 people (health institutions) MTSTP
Social integration SI Ratio of per capita transport and communication expenditure in urban and rural areas | URTCER
Ratio of wrban and rural per capita education URER
Expenditure on culture and recreation CEE
Ratio of urban and rural per capita expenditure on healthcare and medical services | URHMESR
Spatial planning Sp Measuring the quality and implementation effect of urban and rural spatial planning URSP
Economic ED Gross Domestic Product per capita GDPpc
development Total retail sales of consumer goods TRSCG
\(':az‘lilaulji Financial D General government budget revenue GGBR
development Total RMB deposits of financial institutions TRDFI
Social mvestment SOI Total investment in fixed assets TFAI
Foreign trade FT Total imports and exports TIEV

Figure 5. The meanings and codes for the variables. Indicators are categorized into dependent,
independent, and control variables.

The levels of sustainable development and urban-rural integration are SD and URI,
including economic, population, and social integration indicators. The equation for the
impact of the urban-rural integration level on the sustainable development level under
spatial planning is as follows [27]:

SP refers to the spatial planning level; ED and FD represent the economic and financial
development levels, respectively; SOI and FT denote social investment and foreign trade
levels; e represents random error; f3; is the intercept term; and 3, f3;, ..., Bg are the
influence coefficients of the independent variables on the dependent variables.

The data for this study are sourced from national public yearbooks, including the
Beijing Statistical Yearbook, the Land Change Statistical Yearbook of the Beijing Planning
and Natural Resources Commission, and the Statistical Bulletin on National Economic and
Social Development of Beijing. Since the economic, social, and demographic data for Beijing
before 2009 are not comprehensive, this study uses data from 2009 to 2023 for analysis.

5.2. Analysis of Factors Influencing Sustainable Development of Urban—Rural Integration in Beijing

Figure 6 reveals the regression analysis results of the impact of urban—rural integration
on sustainable development from the perspective of spatial planning.

In Figure 6, the regression analysis examines the impact of various variables, including
urban-rural integration levels, on sustainable development levels from a spatial planning
perspective. The results indicate that urban—rural integration prominently influences sus-
tainable development, with a coefficient {3 of 0.48, a t-value of 4.8, a standard error of 0.1,
and a p-value of 0. This suggests that for each unit increase in urban—rural integration, the
sustainable development level rises by 0.48 units. The coefficient 3 for spatial planning
reaches 0.32, with a standard error of 0.11, a t-value of 2.91, and a p-value of 0.005, indicat-
ing a significant positive impact on sustainable development levels. The coefficient {3 for
economic development is 0.27, with a standard error, t-value, and p-value of 0.085, 3.18,
and 0.002, demonstrating a positive effect on sustainable development. The coefficient f3,
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standard error, t-value, and p-value for financial development are 0.19, 0.095, 2, and 0.045,
showing a moderate positive influence. The coefficient (3 for social investment is 0.22, and
its t-value, standard error, and p-value are 1.83, 0.12, and 0.07, illustrating a relatively
weak yet positive impact. The coefficient (3 for foreign trade is 0.11, with a p-value of 0.4,
a standard error of 0.13, and a t-value of 0.85, which reveal no significant effect on sus-
tainable development levels. Overall, urban-rural integration has the most remarkable
influence on sustainable development levels among the variables. Additionally, spatial
planning and economic development play significant roles, with foreign trade showing a
negligible impact.

= SD

e URI .

SP

41 v ED

¢ FD

3 SOl / X
—FT
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T T T T
Regression Standard T-value P-value
coefficient deviation

Variable

Figure 6. Results of regression analysis.

The correlation analysis results of the influence of urban—rural integration on the
sustainable development level in the context of spatial planning are depicted in Figure 7.
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Figure 7. Results of correlation analysis.

In Figure 7, there are varying degrees of correlation between sustainable develop-
ment levels and the different variables. The correlation between sustainable development
and urban-rural integration is strong, with a correlation coefficient of 0.78, indicating a
close relationship where changes in urban—rural integration markedly affect sustainable
development levels. The correlation coefficient with economic development is 0.75, which
also reflects a high correlation, demonstrating the evident role of economic development
in promoting sustainability. The correlation coefficient with spatial planning is 0.67, sug-
gesting that reasonable spatial planning contributes to sustainable development. The
correlation coefficient for financial development is 0.41, while the correlation with social
investment is 0.46; although these correlations are relatively weak, they still indicate some
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level of connection. In contrast, the correlation between foreign trade and sustainable
development is the lowest, with a coefficient of only 0.34. Additionally, the variables are
interrelated. For instance, the correlation between urban-rural integration and economic
development is 0.71, and the correlation between spatial planning and social investment
is 0.47. These complex interrelations collectively influence sustainable development levels,
with urban-rural integration emerging as a key factor affecting sustainability.

5.3. Management Suggestion and Policy Optimization Scheme Based on the Ecological Protection
Red Line and Urban Development Boundary

The ecological protection red line refers to the designated ecological space con-
trol range established by the state based on the importance of ecosystem functions and
ecological security. Its purpose is to ensure ecological safety and maintain ecological
functionality [28]. Urban development boundary is a critical means for guiding construc-
tion activities, controlling disorderly expansion, and optimizing resource allocation in
urban planning [29,30]. In the context of urban-rural integration, balancing ecological
protection with urban development becomes crucial for achieving sustainable development.
As the frontier of the urbanization process, Beijing’s urban-rural fringe faces the dual
challenge of ecological environment protection and construction development. Hence, this
study proposes the following specific policy optimization recommendations tailored to
the characteristics of this region, offering practical guidance for policymakers to achieve a
coordinated balance between ecological security and economic development.

(1) Precise delimitation and dynamic adjustment of ecological protection red lines.

The delimitation of ecological protection red lines should be based on scientific re-
search and advanced technological methods, such as remote sensing monitoring, geo-
graphic information system (GIS) analysis, and big data assessments. This ensures that the
protected areas are ecologically reasonable and align with urban development needs. The
ecological environment of Beijing’s urban—rural fringe is complex, encompassing various
ecosystems such as mountains, wetlands, and forests. Therefore, a unified delimitation of
red lines may have limitations. It is recommended that a refined assessment model that
combines ecological sensitivity analysis and carrying capacity calculations be adopted and a
tiered and differentiated strategy for delimiting ecological red lines be established. Further-
more, ecosystems are dynamic, and policymakers should implement a dynamic monitoring
and adjustment mechanism, utilizing satellite remote sensing and drone inspections to
assess ecological conditions in real time. This helps prevent unauthorized development
within the red lines and allows timely adjustments based on environmental changes to
ensure the synchronized progress of ecological protection and economic development.

(2) Differentiated zoning management to optimize urban development boundaries.

The development boundaries of the urban—rural fringe should be optimized in line
with ecological protection goals and urban development plans. Traditional urban expansion
models tend to lead to uncontrolled sprawl, while strict development restrictions may stifle
economic vitality. Therefore, a “core protection zone—ecological buffer zone—moderate
development zone” three-tier zoning management model should be adopted to ensure
that the development intensity in each zone matches the ecological carrying capacity. The
core protection zone should be based on ecological red lines with strict controls on human
activities. The ecological buffer zone can introduce ecological restoration projects, such as
wetland restoration and wasteland greening, to enhance environmental carrying capacity.
The moderate development zone can focus on low-carbon industries and ecologically
friendly infrastructure construction, provided it meets green development standards. Ad-
ditionally, it is recommended that an “ecological function—industry compatibility” model
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be established, aligning regional ecological characteristics with economic development
needs to match the most suitable types of industries. For example, ecological tourism can
be developed in water conservation areas, and organic agriculture can be promoted in
agricultural zones, thereby achieving sustainable urban—rural integration.

(3) Establishing an ecological compensation mechanism to promote coordinated urban—
rural development.

The urban-rural fringe often serves as an ecological barrier for cities, but due to land
use restrictions, regional economic development is frequently constrained. Therefore, it
is recommended that an ecological compensation mechanism be established to balance
the conflict between ecological protection and economic development. On the one hand,
the government can set up a dedicated ecological compensation fund to provide financial
subsidies for areas that strictly enforce ecological red-line controls. For example, direct sub-
sidies can be provided for agricultural land with development restrictions, or low-interest
loans can be offered for ecological restoration projects. On the other hand, the govern-
ment can implement “green taxation” policies to levy additional taxes on environmentally
damaging enterprises, with the revenue used to support environmental protection indus-
tries. At the same time, social capital investment in green industries, such as ecological
agriculture, clean energy, and forest carbon trading, should be encouraged to enhance the
economic feasibility of ecological protection. This, in turn, can strengthen the willingness
of residents in the urban—rural fringe to protect the environment and promote regional
coordinated development.

(4) Promoting the construction of ecologically friendly infrastructure.

Infrastructure development in the urban-rural fringe should avoid the high energy
consumption and pollution associated with traditional urban expansion, instead adopt-
ing an ecologically friendly approach in planning and construction. It is recommended
that the government prioritize the promotion of green infrastructure, such as permeable
paving roads, rainwater collection systems, and energy-efficient buildings, to reduce the
environmental impact of urban development. In terms of transportation planning, greater
investment in public transit, bicycle lanes, and pedestrian-friendly systems is recommended
to reduce reliance on private car use and lower carbon emissions. Policymakers could
adopt public-private partnership models to encourage enterprises to invest in green infras-
tructure, alleviating financial pressures on the government. For example, Beijing could
guide real estate companies, through policy incentives, to integrate ecological parks and
green rooftops into new developments to enhance the overall ecological quality of the
region. Additionally, the government should establish a green building certification system
and offer policy incentives for projects that meet sustainable development standards, thus
driving the urban-rural fringe toward green and low-carbon development.

5) Strengthening public participation and ecological education to improve social
g g Pp p p g p
governance effectiveness.

Ecological governance in the urban—rural fringe relies not only on government poli-
cies but also on widespread public participation. Therefore, it is recommended that the
government enhance ecological protection awareness among residents through legislation,
education, and public outreach. For example, community forums, urban—rural planning
hearings, and other platforms could be used to involve residents in ecological planning
decisions, increasing policy acceptance. Furthermore, ecological education should be
strengthened by integrating ecological protection knowledge into school curricula to culti-
vate environmental awareness among future generations. The government can also utilize
social media and digital platforms to provide real-time environmental data to the public,
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encouraging community oversight of ecological protection policies. For instance, a “cit-
izen reporting platform” model could be adopted, allowing the public to report illegal
development activities, fostering a collaborative ecological governance model involving
the government, enterprises, and residents.

(6) Cross-departmental collaborative governance to enhance policy implementation
efficiency.

Ecological governance in the urban-rural fringe involves multiple departments, such
as environmental protection, housing and urban-rural development, agriculture, and
transportation. The traditional approach of separate governance often leads to disjointed
policy implementation. Therefore, it is recommended to establish a cross-departmental
collaborative governance mechanism to integrate data resources from different depart-
ments, thereby improving the scientific basis for policy formulation and the efficiency
of execution. For example, an “Urban-Rural Ecological Governance Big Data Platform”
could be established to integrate multi-source data, such as satellite remote sensing, land
use, and population mobility, providing accurate decision-making support for the gov-
ernment. Additionally, regular cross-departmental coordination meetings should be held
to promote the coordinated management of environmental policies, industrial planning,
and infrastructure construction. Furthermore, the government can adopt a “multi-plan
integration” approach, incorporating ecological red lines, urban development boundaries,
and industrial development plans into a unified system. This can avoid policy conflicts
and enhance the overall effectiveness of urban-rural governance.

Through the aforementioned policy optimization proposals, this study provides prac-
tical and feasible suggestions for policymakers that not only ensure ecological safety but
also promote the sustainable development of urban—rural integration. Based on the precise
delineation of ecological protection red lines, differentiated zoning management, and the
optimization of urban development boundaries, the proposed measures ensure that urban
and rural development aligns with ecological carrying capacity. Meanwhile, the operational
feasibility and execution capacity of policies are further enhanced by establishing an ecolog-
ical compensation mechanism, advancing green infrastructure construction, strengthening
public participation, and enhancing cross-departmental collaborative governance. These
measures contribute to the sustainable development of Beijing’s urban-rural fringe and
provide policy insights for urban—rural integration in other metropolitan areas. Ultimately,
a win-win situation can be achieved for ecological protection and economic development.

6. Discussion

This study, in analyzing the sustainable development path of Beijing’s urban—rural
fringe, reveals the relationship between urban-rural integration, spatial planning, and
sustainable development and presents a series of important policy recommendations. These
suggestions provide valuable guidance for the planning and policy formulation of similar
urban areas, particularly in terms of improving resource allocation, enhancing public
services, and protecting the ecological environment. However, the study also has some
limitations, particularly regarding the timeliness of data and sample representativeness. To
enhance the broader applicability and practical guidance, future studies should expand the
sample scope and specifically select regions with different economic development levels,
resource endowments, and socio-cultural backgrounds for comparative analysis. Future
research could focus on the urban-rural integration processes in eastern and western cities,
as well as in developed and underdeveloped areas, exploring the differences and common
patterns under varying social, economic, and environmental conditions. In the process of
urban-rural integration, cultural and social conditions often have a profound impact on the
effectiveness of policy implementation, particularly in regional cultural identity, resident
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participation, and local governance structures. Cultural factors may influence residents’
acceptance and cooperation with policies related to ecological protection and public service
improvement, which are crucial to the success of these policies. Therefore, future research
should give greater attention to the role of cultural factors in urban-rural integration,
particularly in how the integration of cultural differences can promote the success of urban—
rural integration. Furthermore, the long-term effects of policy implementation have not
been fully considered in this study. Future research could employ longitudinal studies to
track the long-term impacts of policies in different regions, allowing for the evaluation
of the practical effects of policy adjustments on sustainable development. With these
additions and improvements, future research could more comprehensively and deeply
explore sustainable development paths for urban-rural integration, providing policymakers
with more actionable and targeted recommendations.

7. Conclusions

This study, based on an in-depth analysis of the sustainable development path of
Beijing’s urban-rural fringe, adopts a combined quantitative and qualitative methods
approach, including data collection, spatial analysis, case studies, regression analysis, and
correlation analysis. The study’s main contribution lies in revealing the significant dif-
ferences in resource allocation, ecological environment, and social development between
urban-rural fringes. Moreover, the important influence of the levels of urban—rural integra-
tion, spatial planning, and economic development on sustainable development is verified
through scientific empirical analysis. The study finds a significant positive correlation
between the improvement of urban—rural integration levels and sustainable development
levels, with spatial planning and economic development also having a positive driving
effect on sustainable development. Thus, advancing the effective implementation of urban—
rural integration and spatial planning can remarkably enhance the sustainable development
levels of urban-rural fringes.

In terms of policy and planning impacts, this study provides valuable insights into
urban-rural integration, spatial planning, and ecological protection. By formulating more
detailed spatial planning policies and promoting the coordinated development of economic
growth and ecological protection, the government can better advance the sustainable de-
velopment of urban-rural fringes. Specifically, in areas such as public services, resource
allocation, and ecological protection, the study provides empirical evidence and theoretical
support for policymakers. Concurrently, it offers concrete policy optimization proposals,
such as establishing ecological compensation mechanisms and zonal management. Addi-
tionally, the study emphasizes the importance of strengthening urban-rural integration
planning, increasing social participation, and advancing green infrastructure development.
It provides specific directions for future planning and policy formulation. These findings
have significant practical implications for improving the sustainable development condi-
tions of urban—rural fringes and offer valuable references for urban—rural integration and
sustainable development in other regions.
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