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Research on the dynamic changes
and influencing factors of the new
urbanization level in Counties of
China’s revolutionary old areas

Xiao Fu'? & Yingmin Huang*3**

Counties represent a crucial spatial unit for achieving integrated urban-rural development and
coordinated regional development. Promoting new urbanization(NU) at the county level in special-
type regions such as revolutionary old base areas is an important pathway to realizing this goal.

From the perspective of the Main Functional Zoning framework, this study selects 617 counties
across 12 revolutionary old base areas in China as research units. An evaluation index system for new
urbanization is constructed, and methods such as the Dagum Gini coefficient and geodetector are
employed to reveal the spatial patterns and dynamic changes in county-level new urbanization from
2010 to 2020, as well as to explore the main influencing factors behind its spatial differentiation.The
results indicate: (1) From 2010 to 2020, the level of new urbanization in county areas of revolutionary
old base areas continued to rise, with an average annual growth rate of 8.59%. Counties with high
urbanization levels were mainly concentrated in the Taihang Revolutionary Old Base Area, the
Yimeng Revolutionary Old Base Area, and the Hailufeng Revolutionary Old Base Area. Additionally,
urban districts and county-level cities with better development foundations also exhibited relatively
higher urbanization indices.(2)From the perspective of Main Functional Zones, in both 2010 and 2020,
the level of new urbanization followed the order key development zones > major grain-producing
areas > key ecological function zones. However, the growth rate showed the opposite trend. The
relative disparities between different Main Functional Zones have narrowed over time.(3) Natural
conditions, human capital, socio-economic factors, policy support, and locational factors jointly shape
the spatial pattern of new urbanization in revolutionary old base areas. Among these, socio-economic
factors—represented by indicators such as rural residents’ disposable income and per capita GDP—as
well as human capital, play a dominant role, with significant differences observed across various

Main Functional Zones.This study offers theoretical insights and policy implications for promoting
differentiated and distinctive new urbanization pathways in county areas of revolutionary old base
regions.

Keywords New urbanization, Spatiotemporal pattern, Influencing factors, Main functional zones,
Revolutionary base areas

Since the reform and opening up, with the rapid development of the economy and society, China’s level of
urbanization has continuously increased. By the end of 2023, the urbanization rate of the resident population
had reached 66.16%, indicating that China has entered the middle-to-late stages of urbanization.! In 2022, the
General Office of the Central Committee of the Communist Party of China and the General Office of the State
Council issued the “Opinions on Promoting Urbanization Construction with Counties as Important Carriers,”
emphasizing that counties are key supports for the integration of urban and rural areas, and play a significant role
in promoting NU and building a new type of industrial-agricultural and urban-rural relationship.> However, from
a regional perspective, the level of urbanization in central and western China still lags behind that of the eastern
region. The urbanization level in underdeveloped areas, particularly revolutionary old areas, is far behind the
national average, making these regions the focus and challenge for achieving high-quality NU.>* Revolutionary
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old areas, due to their location at the intersection of multiple provinces, lie in transitional regions across different
urban agglomerations, have the potential for NU.>7 The implementation of a series of revitalization policies,
such as the “Opinions of the State Council on Supporting the Revitalization and Development of Revolutionary
Old Areas in the New Era,” has provided external opportunities for the NU construction in revolutionary old
areas.” In this context, in-depth research on the spatiotemporal evolution and driving mechanisms of NU
in revolutionary old areas is of great significance for promoting high-quality revitalization and coordinated
development of urban and rural areas.

Since the Chinese government first proposed NU strategy in 2013, scholars at home and abroad have
made substantial achievements in the connotation of urbanization!® indicator systems!! spatial patterns'?
and influencing factors.!* Early views on urbanization focused on the transfer of agricultural populations to
non-agricultural industries and urban areas, emphasizing the continuous increase in urban population and
the expansion of urban built space.!* On one hand, the continuous advancement of urbanization has led to
economic growth and steady improvement in people’s livelihoods, injecting strong internal momentum into
the modernization of China.!® On the other hand, excessive pursuit of population and spatial urbanization has
also led to issues such as deteriorating living environments, low spatial utilization efficiency, and urban-rural
dualism.!® To address these issues, the Chinese government and academia have timely proposed the concept of
NU. Fang Chuanglin believes that high-quality development in NU consists of five dimensions: harmony between
people and land, efficiency and low carbon, ecological protection, innovation and conservation, and smart and
safe development.!® Additionally, scholars have further expanded the connotation of NU from perspectives
such as people-oriented, green and environmental protection, and shared prosperity.!”"!8 Overall, scholars have
explained the connotation of NU from multiple dimensions and perspectives, emphasizing people-oriented NU
and the integration of urban and rural areas.

Consistent with the development of the connotation of urbanization, the evaluation indicator system
has evolved from a single indicator to a multi-dimensional one, continuously incorporating indicators with
contemporary characteristics. Specifically, the early urbanization indicators focused on population urbanization,
with the urbanization rate being the core indicator for assessing the level of urbanization.*!° With the proposal of
the concept of NU, scholars have constructed a multi-dimensional evaluation indicator system from perspectives
such as high-quality development, people-oriented, ecological civilization, and regional characteristics.?’ For
example, Ou Jinfeng and other scholars constructed a high-quality development evaluation indicator system
for NU from five dimensions: economic development, infrastructure, urban-rural integration, green and low
carbon, and innovation.?! Additionally, some scholars have added urban-rural integration indicators to reflect
the interactive and integrated relationship between NU and rural revitalization in the new era.?? Overall, the
evaluation systems constructed by scholars are diverse, and the selected indicators vary, but they all cover
economic, social, and environmental dimensions to ensure that the indicator system can comprehensively
measure the level of NU.23-26

In empirical research, the spatial patterns and driving factors of NU at different regions and spatial scales are
hot topics. Scholars have analyzed the spatial patterns of NU at the national, basin, and city cluster levels using
provinces?” % cities’*-32 and other basic units.**-3” Additionally, some scholars have divided the counties across
the country into three types from a circle perspective: counties radiated by large metropolitan areas, counties
with potential in city clusters, and counties in the gaps of city clusters, to evaluate the spatial patterns of county-
level urbanization at the national scale.®® However, this approach has neglected the comprehensive impact
of natural environment and socio-economic factors. As an important territorial spatial planning program,
the Main Functional Zoning scheme classifies counties into four main functional types based on regional
resource and environmental carrying capacity, as well as taking into account current development status and
future potential. Through the implementation of differentiated spatial policies, it aims to achieve high-quality
coordinated development of the economic, social, and environmental systems. Due to significant differences in
socioeconomic foundations and future development potential among various main functional zones, the Main
Functional Zoning plan will reinforce these disparities, exerting certain impacts on population and industrial
agglomeration, ecological conservation, and other aspects, thereby leading to spatial variations in the pattern of
NU?* however, few studies have explored the spatial differentiation and influencing factors of new urbanization
from this perspective.

Influenced by a combination of factors including natural environment, socio-economic development
stages, policies, and locational conditions, the factors affecting urbanization development levels and their
driving mechanisms exhibit significant diversity, complexity, and regional differences.>* Scholars have utilized
various methods such as correlation analysis, obstacle degree models, multiple regression models, geographical
detector methods, and spatial econometric models to select factors like natural environment, socio-economic
conditions, location, and policy support.!221:2428.29 These methods aim to reveal the intrinsic mechanisms and
external driving forces behind the spatial patterns of urbanization. Results indicate that natural factors play
a fundamental role in the quality of regional urbanization, characterized by stability and long-term effects.
Meanwhile, economic development levels, industrial structures, human capital, and geographic locations
significantly impact the urbanization patterns of regions and show clear spatiotemporal variations.!>2440

In summary, research on new urbanization is still in the exploratory stage and has the following shortcomings:
From the perspective of research subjects, existing studies mostly focus on the entire country or key economic
regions. However, as new urbanization enters its later phase, underdeveloped areas—particularly revolutionary
old base areas—have become new growth poles. Yet, existing literature pays relatively limited attention to
counties in these underdeveloped regions, especially those in revolutionary old base areas. From the research
perspective, most studies analyze regional differences at the national level, the four major regions, or the eight
economic zones, while in-depth analysis from the perspective of Main Functional Zoning regarding spatial
and influencing factor heterogeneity remains insufficient.Therefore, this study aims to address the following
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questions: Under the context of territorial space regulation, what is the development quality of new urbanization
in counties of revolutionary old base areas? How do development gaps vary across different functional zones?
And what are the key factors driving spatial differentiation?

Based on this, this study constructs an evaluation index system to assess the level of new urbanization in
revolutionary old base areas and conducts an assessment. The geographical detector model is employed to
analyze the spatiotemporal effects of various factors on counties with different main functions. This research
aims to provide theoretical and practical references for promoting high-quality new urbanization and facilitating
coordinated urban-rural and regional development in underdeveloped areas represented by revolutionary old
base areas.

Materials and methods

Study area

As typical underdeveloped regions, revolutionary base areas have long been the focus of attention and policy
support from the central government of China.*! According to the “Opinions on Supporting the Revitalization
and Development of Revolutionary Old Areas in the New Era,” issued by the State Council in 2021, there
are 12 designated revolutionary old areas: the Former Central Soviet Areas of Gan, Min, and Yue (Jiangxi,
Fujian, and Guangdong, GMY), the Dabie Mountain Revolutionary Base Are (DBM), the Shaanxi-Gansu-
Ningxia Revolutionary Base Area (SGN), the Sichuan-Shaanxi Revolutionary Base Area (CS), the Zuo-You
River Revolutionary Base Area (ZYR), the Taihang Mountain Revolutionary Base Area (THM), the Hunan-
Jiangxi Border Revolutionary Base Area (XGB), the Hailufeng Revolutionary Base Area (HLF), the Qiongya
Revolutionary Base Area (QY), the Yimeng Mountain Revolutionary Base Area (YMM), the Zhejiang-Southwest
Revolutionary Base Area (ZXN), and the Hunan-Hubei-Chongqing-Guizhou Revolutionary Base Area (XEYQ).
These areas span across 20 provinces (autonomous regions and municipalities) and include a total of 617 counties.

Under the support of policies for the revitalization of revolutionary old areas, these regions have experienced
rapid socio-economic development. Data from the seventh national census show that the average urbanization
rate of the 12 revolutionary old areas was only 51.60% in 2020, which is 12.29% points lower than the national
average urbanization rate of 63.89%. Moreover, significant spatial disparities exist among the revolutionary old
areas. For instance, the urbanization rates of the Zhejiang-Southwest Revolutionary Base Area and the Hailufeng
Revolutionary Base Area were relatively high at 57.53% and 57.37%, respectively, while the Zuo-You River
Revolutionary Base Area had a much lower rate of 40.62%.

The Main Functional Zones is a crucial territorial spatial planning initiative in China that classifies counties
into four main functional types based on their resource and environmental carrying capacities, while also
considering current development status and future potential. This scheme plays a leading role in promoting
high-quality economic and social development in the country.Referring to the Main Functional Zones plans
of relevant provinces associated with revolutionary old base areas in China and the State Council’s approval
in September 2016 regarding the inclusion of additional counties (cities, districts, banners) into national key
ecological function zones, this study categorizes the research area into three types according to development
methods: Key Development Zones, Restricted Development Zones (including Major Grain-Producing Areas
and Key Ecological Function Zones), and Prohibited Development Zones. It is noted that revolutionary old base
areas do not include any Optimized Development Zone counties. Given that prohibited development zones
are sporadically distributed at the county level assessment unit and appear as isolated points, they are excluded
from this analysis. Additionally, the distinctions between national and provincial levels within Key Development
Zones and Restricted Development Zones are not further detailed.

In the context of new urbanization, Key Development Zones serve as pivotal growth poles for regional high-
quality development due to their favorable natural conditions, locational advantages, and strong socio-economic
foundations. These zones can accommodate industrial transfers from more developed regions and attract
population migrations from restricted development zones, making them the primary battlegrounds for new
urbanization efforts. Major grain-producing areas, characterized by superior agricultural production conditions,
play a crucial role in ensuring arable land and food security. Meanwhile, key ecological function zones shoulder
significant responsibilities for regional and national ecological security. Both types of zones require guided
management of population concentration and migration to avoid over-exploitation and promote sustainable
development.

In terms of main functional zones, the study area encompasses 176 key development zones, 196 major
agricultural product zones, and 245 key ecological function zones. The majority of these zones are categorized
as restricted development areas.*? As of the end of 2020, the permanent resident urbanization rates in key
development zones, major agricultural product zones, and key ecological function zones were 65.73%, 45.92%,
and 46.04%, respectively. The per capita GDPs were 65,269 yuan, 47,616 yuan, and 41,966 yuan, respectively, and
the forest coverage rates were 72.41%, 78.03%, and 79.77%, respectively. These figures highlight the significant
imbalances in urbanization development levels across different functional zones (Figurel).

Data resource

To scientifically assess the level of NU and its influencing factors in the 12 revolutionary base areas, the primary
indicator data for this study are sourced from the following five components:®Data on socioeconomic indicators
were sourced from the China County-Level Statistical Yearbook 2011, China County-Level Statistical Yearbook
2021 statistical yearbooks of various provinces (municipalities, autonomous regions), prefectural-level city
statistical yearbooks, and statistical bulletins on national economy and social development of cities, counties
(cities, districts).@Population data were obtained from the sixth and seventh population census bulletins at the
county level, the County-Level Data Compilation of China’s 2010 Population Census, and the China Population
Census Yearbook 2020.@Land use data were sourced from the 30 m*30m land use datasets published by Wuhan
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Figure 1. Spatial Pattern of the Main Functional Zones in the Revolutionary Base Areas.The map vector data
is sourced from the Chinese Standard Map Service System (http://bzdt.ch.mnr.gov.cn/). The drawing review
number is GS (2024) 0650. Map was drawn by authors, using ArcGIS 10.8 (Environmental Systems Research
Institute, USA. https://www.esri.com/).

University.@PM2.5 data were collected from the official website of the Center for International Earth Science
Information Network (CIESIN) at Columbia University.®Data on elevation, slope, and terrain roughness were
derived from Digital Elevation Model (DEM) data.

For some missing data, substitute values were calculated using the average value of the city area, the mean
of adjacent years, or linear interpolation methods to ensure completeness and accuracy of the dataset. This
multi-source approach ensures a comprehensive evaluation of the NU levels and their influencing factors in the
revolutionary base areas.
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Methods

Construction of indicator system

Constructing a multi-dimensional comprehensive indicator system is the mainstream approach for measuring
NU. Traditional urbanization focuses on quantitative aspects such as population, economic, and spatial
urbanization, while new urbanization centers on the development philosophy of “people-centered” growth.
It balances quantitative expansion with qualitative improvement, emphasizing high-quality transformation in
multiple areas including economic development, industrial agglomeration, improvement of living environments,
optimization of public services, and enhancement of social security systems. The ultimate goal is to promote
coordinated urban-rural and regional development and achieve synergistic progress across population, economy,
society, space, ecology, and urban-rural relations.Given that there is no unified standard for NU indicators in
existing research, this study takes the high-quality development concept as its guiding principle. It bases its
framework on national policy documents such as the “National NU Plan (2021-2035)”, the “14th Five-Year
Plan for NU Implementation Plan”, the “Five-Year Action Plan for Deeply Implementing People-Oriented NU
Strategy’, the “Opinions on Promoting Urbanization Construction with Counties as Important Carriers”, and the
“Outline of the 14th Five-Year Plan for National Economic and Social Development and Long-Term Goals for
2035” Additionally, it incorporates provincial NU plans and the national standard document “Evaluation Index
System for County-Level Urbanization Development Level of NU”. By referencing academic research on NU
at national®® provincial?! municipal®’ and county levels***® and using the coding process of grounded theory,
an evaluation index system for NU in counties of revolutionary old areas was constructed.** Considering the
characteristics of the research area, a final evaluation index system covering six criterion layers—population,
space, economy, society, ecology, and urban-rural integration—and 21 index layers was established for assessing
the level of NU in counties of revolutionary old areas (Table 1).

Specifically, Population Urbanization is one of the most typical dimensions of new urbanization. Population
agglomeration leads to increases in population density and demand, which in turn promotes employment
in secondary and tertiary industries. It is evaluated using population density, the rate of permanent urban
population, and the proportion of employed persons in secondary and tertiary industries. Economic
Urbanization provides the material foundation for new urbanization. Urbanization facilitates the agglomeration
of economic factors, enhancing unit economic output through economies of scale and promoting industrial
upgrading toward secondary and tertiary industries. It is assessed using per capita fiscal revenue, per capita
GDP, disposable income of urban residents, the proportion of secondary and tertiary industries, and economic
vitality. Social Urbanization reflects the people-centered philosophy of new urbanization and plays a key role
in promoting shared prosperity and equal access to basic public services between urban and rural residents.
It is measured by per capita retail sales of consumer goods, per capita savings deposits, number of hospital
beds per 10,000 people, average housing area per capita, and average years of education. Spatial Urbanization
refers to the continuous expansion of urban landscapes and development scope across regions, reflecting
development intensity and output per unit of land. It is evaluated using per capita urban construction land area,
territorial development intensity, and economic density.Ecological Urbanization serves as a crucial guarantee for
sustainable urbanization. A sound ecological environment has a direct impact on urban residents’ production

First-level indicators Second-level indicators Weights | Attributes
Population density (persons/km?) 0.1440 | +
Population urbanization (0.1861) | Permanent resident urbanization rate (%) 0.0222 +
Ratio of secondary and tertiary industry employees(%) 0.0199 |+
Per capita fiscal revenue (RMB/person) 0.0681 | +
Per capita GDP (RMB/person) 0.0496 +
Economic urbanization (0.2948) | Disposable income per urban resident (RMB/person) 0.0349 | +
Proportion of secondary and tertiary Industries (%) 0.0045 +
Economic Vitality (DN)* 0.1377 |+
Per capita retail sales of consumer goods (RMB/person) 0.0191 |+
Per capita savings (RMB/person) 0.0560 | +
Revolution old area nu indicators | Social urbanization (0.1313) Number of hospital beds per ten thousand people (beds/10000 people) | 0.0292 | +
Average living space per person (m*/person) 0.0191 |+
Average years of education (years) 0.0079 | +
Per capita urban construction land area (m?/person) 0.0631 +
Spatial urbanization (0.2874) Intensity of land development (%) 0.1581 +
Economic density (RMB/km?) 0.0662 | +
PM2.5 concentration (pg/m?) 0.0100 |-
Ecological urbanization (0.0143) | Forest coverage rate (%) 0.0034 +
CO, emissions per unit GDP (RMB/ton) 0.0009 -
Urban-rural integration (0.0861) Urban-rural difference coefficient 0.0795 | -
Gini coefficient of urban-rural in county (%)’ 0.0066 | —

Table 1. Comprehensive level measurement index system for new urbanization in revolutionary old areas.
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and lifestyle. It is assessed using PM2.5 concentration, forest coverage rate, and CO, emissions per unit of
GDP.Urban-Rural Integration highlights the critical role of counties as bridges connecting new urbanization
and rural revitalization. One of the goals of Chinese modernization is achieving coordinated urban-rural and
regional development, which is measured here using the urban-rural disparity coeflicient and the county-level
urban-rural Gini coefficient.

The range method was used to standardize these indicators, and the entropy weight method was applied for
weight calculation, with specific formulas referenced from relevant literature.!! This detailed index system allows
for a thorough assessment of the NU level in revolutionary old area counties, providing a solid foundation for
further analysis and policy recommendations.

Dagum Gini coefficient decomposition method

The Dagum Gini Coefficient Decomposition Method is a commonly used approach for measuring regional
disparities. It distinguishes itself by decomposing regional differences into within-group differences, between-
group differences, and transvariation density, allowing for an accurate identification of the contribution of inter-
regional gaps to overall disparity. Given its capability to provide detailed insights into the sources of inequality,
this method is widely applied in various studies. In this study, the Dagum Gini Coefficient method is employed
to measure the regional differences in NU among the 12 revolutionary base areas and the three major functional
zones. The calculation formula for the Dagum Gini Coeflicient is referenced from relevant literature.*>

Geographical detector

The Geographical Detector, proposed by scholars such as Wang Jinfeng, is a spatial model designed to identify
interactions among factors. It is widely used due to its advantages, including immunity to multicollinearity and
endogeneity issues, and the lack of a requirement for normally distributed data. The fundamental principle of
the geographical detector is that if stratification is generated by an independent variable X, then the explanatory
power of X on the dependent variable Y is stronger; conversely, it is weaker. By adopting the geographical detector
model, this study selects 12 indicators from aspects such as natural environment, socio-economic factors, policy
support, human capital, and locational conditions. These indicators are used to explore the spatial differentiation
mechanisms of NU, thereby identifying how external factors influence regional variations in NU.%

Results

Overall spatial pattern characteristics

New urbanization spatial pattern in 2010

In 2010, the comprehensive index of new urbanization across the 12 revolutionary base areas in China was
0.1080. Influenced by resource development and regional socio-economic development levels, the indices for
the THM, YMM and HLF were relatively high, at 0.1788, 0.1755, and 0.1639, respectively. Additionally, the
indices for the ZXN and DBM also exceeded the average level. Conversely, the indices for the CS, XEYQ, and
ZYR were relatively low, at 0.0790, 0.0761, and 0.0625, respectively.Overall, there are significant differences in
the development indices of new urbanization among various revolutionary base areas. For instance, the new
urbanization index of the THM is approximately 2.86 times that of the lowest value found in the ZYR (Table 2).
On a county-level scale, the spatial distribution of new urbanization development indices shows marked
disparities. High-value counties are scarce and scattered mainly in the southern part of the THM, while low-
value regions are more densely distributed and concentrated in areas such as the ZYR, CS, XEYQ, and SGN.
Moreover, important aggregation areas include the western part of the GMY, the middle provincial boundary
region of the DBM, and the northern and southern ends of the THM (Figure 2).

Region | 2010 index | 2020 index | Average 2010-2020 index | Annual growth rate (%)
GMY 0.1031 0.1853 0.1442 8.39
DBM 0.1115 0.1881 0.1498 7.15
SGN 0.0909 0.1625 0.1267 9.22
CS 0.0790 0.1518 0.1154 10.07
ZYR 0.0625 0.1284 0.0955 11.36
THM 0.1788 0.2669 0.2229 5.90
XGB 0.0849 0.1583 0.1216 9.28
HLF 0.1639 0.2506 0.2073 531
QY 0.1037 0.1705 0.1371 6.83
YMM 0.1755 0.2636 0.2196 5.28
ZXN 0.1202 0.2128 0.1665 7.98
XEYQ 0.0761 0.1558 0.1160 11.01
Average | 0.1080 0.1866 0.1473 8.59

Table 2. The level and growth rate of new urbanization in revolutionary old areas in 2010 and 2020.
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Figure 2. Spatial pattern of new urbanization level in revolutionary old areas in 2010 and 2020.The map vector
data is sourced from the Chinese Standard Map Service System (http://bzdt.ch.mnr.gov.cn/). The drawing
review number is GS (2024) 0650. Maps were drawn by authors, using ArcGIS 10.8 (Environmental Systems
Research Institute, USA. https://www.esri.com/).

New urbanization spatial pattern in 2020

In 2020, the comprehensive index of new urbanization across the revolutionary old areas reached 0.1866. The
indices for the THM, YMM, and HLF Area remained relatively high at 0.2669, 0.2636, and 0.2506, respectively,
all above the average level. This pattern is consistent with that observed in 2010. Conversely, XEYQ, CS, and ZYR
had relatively low indices, at 0.1583, 0.1518, and 0.1284, respectively.Compared to 2010, the new urbanization
index of the THM was approximately 2.08 times that of the ZYR. This indicates a noticeable reduction in the
disparity of new urbanization levels among different revolutionary old areas (Table 2). From the perspective of
the spatial pattern of new urbanization at the county level, significant changes have occurred by 2020. High-
value regions have continued to expand spatially. Counties with high values are now distributed not only in the
THM but also in the GMY, YMM, and XEYQ. Low-value counties remain concentrated in the ZYR, CS, XEYQ,
and SGN. However, the degree of spatial clustering has decreased (Figure2).

This evolution suggests that while disparities still exist, there has been some convergence in the levels of
new urbanization across different revolutionary old areas. The expansion of high-value regions and the
reduced concentration of low-value regions indicate progress towards more balanced regional development.
These findings provide valuable insights for policymakers aiming to further promote equitable and sustainable
urbanization across these historically significant yet underdeveloped regions.

Evolution of the spatial pattern of new urbanization from 2010 to 2020

@From 2010 to 2020, the new urbanization index for revolutionary base areas increased from 0.1080 to 0.1866,
with an average annual growth rate of 8.59%. The fastest-growing regions were the ZYR, XEYQ, and CS, with
annual growth rates reaching 11.36%, 11.01%, and 10.07%, respectively. In contrast, regions that had already
achieved relatively high levels of development, such as the THM, YMM, and HLE, experienced lower growth
rates, ranging between 5% and 6% annually (Table 2). @A correlation analysis between the new urbanization
level in 2010 and the change rate of new urbanization from 2010 to 2020 revealed a correlation coefficient
of —0.6439 (P<0.01). This indicates that new urbanization exhibits a “low-fast, high-slow” development
convergence characteristic, where regions with initially lower levels of urbanization tend to grow faster.®Areas
with rapid increases in the urbanization index were mainly concentrated in the border regions of Guangxi,
Guizhou, and Yunnan within the northern part of the ZYR, and the southern part of the XEYQ. Additionally,
there were scattered high-value counties in the CS and the SGN. Low-value counties tended to cluster in the
THM and YMM. It can be observed that revolutionary base areas with higher quality urbanization grew at
a slower pace, while those with lower initial urbanization levels are currently experiencing a phase of rapid
improvement (Figure 3).
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Figure 3. Spatial pattern of growth rate of new urbanization level in revolutionary old areas in 2010 and 2020.
The map vector data is sourced from the Chinese Standard Map Service System (http://bzdt.ch.mnr.gov.cn/).
The drawing review number is GS (2024) 0650. Map was drawn by authors, using ArcGIS 10.8 (Environmental
Systems Research Institute, USA. https://www.esri.com/).

Characteristics of main functional zones

The document “Opinions on Promoting Urbanization Construction with County Towns as Important Carriers”
clearly states that counties should be classified into different types to achieve the goal of differentiated new
urbanization development. At the same time, the 20th National Congress of the Communist Party of China clearly
pointed out the deepening of the implementation of the main functional zone strategy and the construction of
a national spatial pattern with complementary advantages and high-quality development.?”*3 In this context,
as the spatial integration point of the two strategies of new urbanization and main functional zones, how to
follow the positioning of county main functions and achieve the development path of county-level characteristic
urbanization is the key to promoting the high-quality development of new urbanization.* Therefore, this paper
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will divide the research area into three types: key development zones, main agricultural product production
zones, and key ecological function zones.

Spatial pattern of new urbanization in main functional zones

From the perspective of the Main Functional Zoning, its spatial distribution generally maintains a characteristic of
“high in the east and low in the west.“And the new urbanization index shows that key development zones > major
agricultural product production areas > key ecological function zones. However, the development speed is in the
order: key ecological function zones>major agricultural product production areas>key development zones.
The absolute gap in development has increased, but the relative gap continues to narrow. In 2010, the new
urbanization index for key development zones was 0.1597, while for major agricultural product production areas
and key ecological function zones, it was 0.0973 and 0.0798, respectively, approximately 60.90% and 49.94% of
that of key development zones. By 2020, the ranking of new urbanization levels among functional zones remained
unchanged, but the absolute gap between the functional zones’ new urbanization levels had slightly decreased.
In 2020, the new urbanization level for key development zones was 0.2551, while for major agricultural product
production areas and key ecological function zones, it was 0.1722 and 0.1495, respectively, approximately 67.50%
and 58.60% of that of key development zones. Over the decade, these percentages increased by 6.60% and 8.66%,
respectively (Table 3; Figure 4).

Evolution of development patterns in main functional zones

From the perspective of development speed, its spatial distribution pattern is opposite to that of new
urbanization, showing a “high in the west and low in the east” characteristic.From 2010 to 2020, the annual
growth rate of the new urbanization index for key development zones was 7.02%, only 82% of the average. In
contrast, major agricultural product production areas and key ecological function zones showed high-speed
growth trends, at 1.02 and 1.12 times the average, respectively. In 2010, the permanent resident urbanization
rates for key development zones, major agricultural product production areas, and key ecological function zones
were 53.98%, 31.62%, and 31.57%, respectively. By 2020, these figures had risen to 65.56%, 45.92%, and 46.04%,
respectively, representing increases of 11.57%, 14.29%, and 14.47% over the decade. It can be seen that although
the new urbanization levels of major agricultural product production areas and key ecological function zones
are relatively low, their growth rates are faster. In contrast, key development zones, having entered a later stage of
urbanization, exhibit relatively slower growth rates (Table 3; Figure 4).

Regional disparities in new urbanization development

Based on the new urbanization data of 617 counties within revolutionary old areas for the years 2010 and 2020,
the Dagum Gini coefficient method was used to measure regional disparities. The analysis was further broken
down according to the 12 revolutionary old areas and main functional zones to reveal the sources of these
disparities.

Opverall, the Dagum Gini coefficient shows a decreasing trend, falling from 0.2790 in 2010 to 0.2020 in 2020.
This indicates that the regional disparities in new urbanization are narrowing, suggesting a “low-fast, high-slow”
convergence characteristic among county-level new urbanization levels during the study period.

Analysis of Each Revolutionary Old Area. The overall disparity, intra-regional disparity, and hyper-density
in new urbanization all show varying degrees of decline, with the inter-regional disparity decreasing by 0.0610
over the decade, the largest drop.During the study period, the inter-regional Dagum Gini coeflicient consistently
exceeded both the intra-regional and hyper-density Dagum Gini coeflicients, indicating that the overall regional
disparity in new urbanization among revolutionary old areas is primarily due to inter-regional disparities.In
terms of contribution rates, the contributions of intra-regional disparity, inter-regional disparity, and hyper-
density to the overall disparity are ranked as follows: inter-regional disparity >hyper-density > intra-regional
disparity. This further confirms that regional disparities are mainly caused by differences in new urbanization
levels between regions, while intra-regional disparities are relatively small, indicating that the differences in
new urbanization levels within each revolutionary old area have a minimal impact on overall regional disparity
(Table 4).

Perspective of Main Functional Zones. Inter-regional disparities still dominate, highlighting the importance
of narrowing these gaps as a key path to achieving high-quality new urbanization across various main functional
zones.Regarding contribution rates, the contributions of intra-regional disparity and hyper-density to the
overall disparity have continued to shrink, whereas the inter-regional disparity has shown an expanding trend,
increasing by 2.91% over the decade. This further confirms that significant disparities between functional zones
are a major obstacle to achieving new urbanization goals.The contributions of different components to overall
disparity are ranked as follows: inter-regional disparity > intra-regional disparity > hyper-density. The disparities
in urbanization levels within each functional zone cannot be overlooked in terms of their contribution to overall

Main functional zone 2010 index | 2020 index | Average 2010-2020 index | Annual growth rate (%)
Key development zones 0.1597 0.2551 0.2074 7.02
Major agricultural product production areas | 0.0973 0.1722 0.1348 8.72
Key ecological function zones 0.0798 0.1495 0.1147 9.60
Total 0.1080 0.1866 0.1473 8.59

Table 3. New urbanization level and growth rate of main functional zones in 2010 and 2020.
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Figure 4. Spatial pattern of new urbanization levels in various functional zones of revolutionary old areas from
2010 to 2020.The map vector data is sourced from the Chinese Standard Map Service System (http://bzdt.ch.
mnr.gov.cn/). The drawing review number is GS (2024) 0650. Maps were drawn by authors, using ArcGIS 10.8
(Environmental Systems Research Institute, USA. https://www.esri.com/).
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Gini coefficient Contribution rate (%)
Region Year | Overall | Breakdown of disparity | Breakdown of disparity h .. | Breakdown of disparity | Breakdown of disparity | hyper-
SRR I A . - yper-density | . A . - .
disparity | intra-regional inter-regional intra-regional inter-regional density
Revolutionary | 2010 | 0.2790 | 0.0260 0.1880 0.0640 9.48 67.49 23.03
old areas 2020 | 0.2020 0.0200 0.1270 0.0550 9.88 62.80 27.32
Main 2010 | 0.2790 0.0750 0.1560 0.0470 26.86 56.11 17.03
functional
zones 2020 | 02020 | 0.0530 0.1190 0.0300 26.21 59.02 14.78

Table 4. Dagum Gini coefficient and its sources of new urbanization in revolutionary old areas.

disparity, while the contribution of hyper-density is relatively small, indicating that cross-overlapping issues
between different regions have a minor impact on overall regional disparity (Table 4).

Mechanisms of differentiation in new urbanization
In order to scientifically assess the impact of external factors on the new urbanization, this paper selects twelve
indicators from aspects including natural environment, human capital, economic and social development,
policy support, and location factors. These indicators include average slope (X,), elevation (X,), terrain relief
degree (X,), human capital (X,), industrialization level (X.), per capita GDP (X,), disposable income of rural
residents (X,), per capita fiscal expenditure (X;), The main functional zone strategy (X,) (with 1 assigned for
key development zones, 2 for agricultural production zones, and 3 for key ecological function zones), distance
to prefecture-level cities (X ), distance to provincial capitals (X,,), and provincial boundary factor (X,,) (with
1 assigned for provincial boundaries and 2 for non-provincial boundaries) to evaluate the influence of external
factors on the new urbanization.!-2428:29

The natural environment serves as the foundation for regional development, and factors such as slope,
elevation, and terrain relief are key geographical indicators that significantly influence the spatial construction of
new urbanization at the county level. Favorable geographical conditions often facilitate population agglomeration
and support more effective spatial development.!® As China’s economy and society enter a stage of high-quality
development, highly skilled talents tend to prefer settling in cities, thereby promoting population urbanization.
Industrialization and per capita GDP mutually reinforce urbanization; the industrial and economic advancement
of counties can attract labor force migration and thus enhance the level of population urbanization.?* With the
continuous increase in disposable income among rural residents, there is a stronger material foundation to
support rural populations in moving to cities and establishing stable lives. Per capita fiscal expenditure reflects, to
some extent, the level of public services and infrastructure in a region, playing a safeguarding role in the process
of new urbanization.?*?® Meanwhile, the main function zones provide directional guidance for county-level
development and directly impact the level of urbanization. The distance to prefecture-level cities and provincial
capitals is considered to evaluate the influence of external growth poles on counties in old revolutionary base
areas. Generally speaking, due to relatively lagging socio-economic development in these areas, high-quality
resources often experience severe outflow, and this phenomenon tends to be more pronounced the closer these
counties are to core growth poles. Moreover, many old revolutionary base areas are located in border regions
between provinces, which may have adverse effects on new urbanization.

Overall impact

Using the geographical detector method, we conducted a spatial detection analysis between the aforementioned
factors and the comprehensive score of new urbanization, and calculated the direction of each factor’s influence
through correlation coefficients. The average magnitude of influencing factors on the spatial pattern of new
urbanization in the old revolutionary base areas from 2010 to 2020 was ranked as follows: X, > X >X, > X, >
X o> X, >X,>X > X, > X > X, > X, This indicates that natural environment, human capital, economic and
social development, policy support, and location factors jointly shape the spatial pattern of new urbanization in
these areas. However, socio-economic factors, human capital, and location factors play a dominant role, while
natural and policy support factors have relatively weaker impacts. In terms of the direction of influence, natural
and location factors tend to hinder the evolution of the new urbanization spatial pattern, whereas human capital,
socio-economic factors, and policy support exert significant positive driving forces (Table 5).

By separately detecting the g-values of each factor’s determining power on new urbanization in 2010 and
2020, we found that natural conditions remained largely stable, indicating the foundational role of the natural
environment in shaping the spatial pattern of new urbanization. Meanwhile, the influence of socio-economic
factors declined somewhat, reflecting the multi-dimensional complexity involved in promoting high-quality
new urbanization in the old revolutionary base areas.Specifically:® The g-values of slope (X), elevation (X,),
and terrain relief degree (X,) remained at a low level between 0.09 and 0.22, with negative directional effects.
As many old revolutionary base areas are located in provincial border regions with relatively harsh geographical
conditions, the cost of urban construction is relatively high, which to some extent constrains the improvement
of new urbanization levels.@ Disposable income of rural residents (X,) showed the highest q-value and a positive
direction of influence, indicating that it is the leading factor shaping the spatial pattern of new urbanization
in these areas. To promote high-quality new urbanization in the old revolutionary base areas, it is essential to
steadily enhance the flow of urban-rural factors and explore a path of integrated urban-rural development.® Per
capita GDP (X)), human capital (X,), key function zone policy (X,), and distance to prefecture-level cities (X )
also had relatively strong influences. Among them, per capita GDP, human capital, and key function zone policy
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Independent variable | 2010-2020 q value | Ranking direction | 2010 2020

X, 0.0957** 8(-) 0.1358** | 0.1204**
X, 0.1596** 7 (=) 0.2095** | 0.2112**
X, 0.1641** 6(-) 0.2168** | 0.2162**
X, 0.4332** 3(+) 0.3445%* | 0.3640**
X, 0.0424** 11 (+) 0.1805** | 0.1398**
X 0.4383** 2(+) 0.3394** | 0.2482**
X, 0.5368** 1(+) 0.5145%* | 0.4599**
Xy 0.0132** 12 (+) 0.2274** | 0.1591**
X, 0.2267** 4(+) 0.2756** | 0.3180**
X0 0.1992** 5(-) 0.2579** | 0.2713**
X0 0.0451** 10(-) 0.0624** | 0.0557**
X, 0.0518** 9(-) 0.0666** | 0.0696**

Table 5. Detection results of new urbanization factors in revolutionary old area counties in 2010 and 2020. **
and * denote significance levels of 0.01 and 0.05, respectively.

exhibited positive directions, suggesting that promoting economic growth, increasing regional talent pools, and
implementing China’s main function zone strategy can effectively facilitate high-quality new urbanization. This
indirectly confirms the necessity of analyzing new urbanization from the perspective ofmain function zones. In
contrast, distance to prefecture-level cities had a negative effect, indicating that the “siphon effect” of core growth
poles within prefecture-level cities intensifies the outflow of advantageous resources, thereby hindering regional
development.® Industrialization level (X.), per capita fiscal expenditure (X8), distance to provincial capitals
(X,;), and whether located in a provincial boundary area (X|,) had relatively weak impacts, suggesting that they
are secondary factors in the evolution of the spatial pattern of urbanization (Table 5).

Influence mechanisms in main functional zones
Due to the significant differences in the quality of new urbanization development across various function zones,
this paper further analyzes the varying degrees of influence of each factor on counties within different function
zones. Since the main function zone policy itself does not exhibit heterogeneity among categories, it is excluded
from this analysis.® Slope, elevation, and terrain relief degree exert a consistently significant negative impact
on the quality of new urbanization development across all three types of function zones, with relatively stable
magnitudes of influence.® Human capital significantly influences counties in both key development zones
and key ecological function zones, indicating its promoting role in new urbanization at the county level in
these areas. However, its driving effect has slightly declined over time.® Industrialization levels have promoted
new urbanization in all three types of function zones in both 2010 and 2020, but the influence has shown a
notable downward trend. This suggests that the industrial structure in old revolutionary base areas is evolving
toward higher levels, and the traditional model of relying on industrialization to drive urbanization quality
is becoming unsustainable.® Per capita GDP and rural residents’ disposable income have played a dominant
role in influencing new urbanization in all three function zones in both years, although their influence has
been gradually weakening. Given that new urbanization encompasses multiple dimensions—economic, social,
and ecological—this indicates the need to pay increasing attention to non-economic factors to achieve people-
centered, high-quality urbanization.® Per capita fiscal expenditure has had a significant impact on counties in all
three function zones in both 2010 and 2020, with its influence continuously strengthening. Since 2012, a series
of policies implemented by the central government targeting old revolutionary base areas have significantly
contributed to their high-quality revitalization and development.® Among the distance-related factors (to
prefecture-level cities and provincial capitals), only distance to prefecture-level cities has shown significant
influence. This suggests that, due to their relative distance from provincial core development zones, county-
level development in old revolutionary base areas is more susceptible to the influence of municipal-level growth
centers. This effect is particularly pronounced in key development zones and key ecological function zones.®
The provincial boundary factor has exerted a slight but consistent constraining effect overall, except for 2010
when its influence on agricultural production zones was not significant. This highlights the need for increased
attention to the development of new urbanization in counties located at provincial boundaries (Table 6).

In summary, natural environmental factors impose a certain and relatively stable constraint on new
urbanization development across the three main function zones. In contrast, socio-economic factors demonstrate
a more pronounced influence, with significant variations in driving forces across different function zones.

2010 2020 2010-2020

Independent Variable | A B C A B C A B C

X 0.1903** | 0.3161** | 0.1406** | 0.1810** | 0.2302** | 0.1426** | 0.1478** | 0.1423** | 0.0614**
X, 0.2634** | 0.2679** | 0.2068** | 0.3029** | 0.2140** | 0.1916** | 0.2265** | 0.1261** | 0.0857**
X, 0.2212%* | 0.2985** | 0.1529** | 0.2475** | 0.2413** | 0.1410** | 0.1923** | 0.1413** | 0.0634**
X, 0.3018** | 0.0572 | 0.1969** | 0.2980** | 0.0480 0.1466** | 0.3299** | 0.3449** | 0.5311**
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2010 2020 2010-2020

0.1645** | 0.3404** | 0.3249** | 0.1370** | 0.1514** | 0.1849** | 0.0684** | 0.0518** | 0.0274
0.2505** | 0.3045** | 0.5645** | 0.1807** | 0.1167** | 0.2930** | 0.3272** | 0.5225** | 0.6749**
0.5042** | 0.3881** | 0.4210** | 0.4277** | 0.2255** | 0.3761** | 0.4958** | 0.6006** | 0.7167**
0.2900** | 0.2076** | 0.1647** | 0.3088** | 0.3092** | 0.1667** | 0.1854** | 0.1787** | 0.1230**
0.1039** | 0.2376** | 0.0988** | 0.1104** | 0.2172** | 0.0633* | 0.0825** | 0.1186** | 0.0331*
0.0681 0.0699 0.1001** | 0.0928** | 0.0479 0.0795** | 0.0627** | 0.0297 0.0380*
0.0502** | 0.0177 0.0442** | 0.0532** | 0.0210* | 0.0384** | 0.0414** | 0.0103* | 0.0179**

o

o

N

&
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1
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Table 6. Detection results of new urbanization factors in major functional counties of revolutionary old Areas
in 2010 and 2020. A, B, and C represent key development zones, major agricultural product production
areas, and key ecological function zones, respectively; ** and * denote significance levels of 0.01 and 0.05,
respectively; The factors of the main functional zones have not been included.

Conclusions

1. The new urbanization level in revolutionary old areas has seen a significant increase, from 0.1080 to 0.1866.
Notably, regions such as the THM, YMM, and HLF have relatively higher indices.From the perspective of
main functional zones, the levels of new urbanization follow this order: key development zones > major ag-
ricultural product production areas > key ecological function zones.There is a “low-fast, high-slow” conver-
gence trend where regions with initially lower development quality are catching up faster compared to those
with better initial conditions.

2. The overall disparity in new urbanization levels within revolutionary old areas has been continuously de-
creasing. The primary cause of regional disparities lies in the differences in new urbanization levels between
different revolutionary old areas.This suggests that narrowing the gap in new urbanization levels among var-
ious revolutionary old areas is crucial for promoting high-quality urbanization.For main functional zones,
while the contribution rates of intra-regional disparities and hyper-density to overall disparities have been
shrinking, the inter-regional disparities are expanding. This indicates that significant differences between
functional zones pose a major obstacle to achieving new urbanization goals.

3. Natural environment, human capital, socio-economic conditions, policy support, and locational factors col-
lectively shape the spatial patterns of new urbanization in revolutionary old areas. Among these, socio-eco-
nomic factors (such as rural residents’ disposable income and per capita GDP) and human capital play dom-
inant roles.From the perspective of main functional zones, natural environmental factors impose certain
constraints on new urbanization development and remain relatively stable across all three types of functional
zones. In contrast, socio-economic factors exert more pronounced effects, with significant variations in driv-
ing forces across different functional zones.

Discussion

Actively promoting new urbanization strategies centered around county seats is a crucial pathway for facilitating
coordinated development between urban and rural areas. Compared to previous studies, this paper makes
several contributions: Firstly, While many studies have concentrated on national scales or economically
significant regions' ! this research zeroes in on revolutionary old areas, which are underdeveloped. The findings
indicate that despite the relatively low quality of new urbanization in these areas, their rate of development
surpasses the national average. This suggests that underdeveloped regions, represented by revolutionary old
areas, will be critical growth points for achieving higher-quality new urbanization goals in China.? Secondly,
from a research perspective, Previous studies have categorized counties into metropolitan-radiated counties,
potential cluster counties, and gap cluster counties based on a hierarchical perspective, assessing the quality of
new urbanization development.*® However, this “hierarchical” approach mainly considers location factors at a
national scale without adequately addressing natural and socio-economic factors. In contrast, focusing on main
functional zones offers a more comprehensive understanding of spatial patterns and provides a more nuanced
view tailored to different types of regions.* Finally, in terms of influencing factors, the study finds that natural
factors still play a foundational role in new urbanization.'” Nevertheless, socio-economic factors exert a more
pronounced effect, varying significantly across different main functional zones.?* This indicates the necessity for
differentiated approaches to promote high-quality new urbanization in each zone. Additionally, counties located
at provincial borders often lag behind in new urbanization due to their geographic position'? making them an
area of particular concern for future research.

This study also has its limitations: Classification of Counties: According to the “Opinions on Promoting
Urban Construction with County Seats as Important Carriers,” counties can be classified into five categories:
counties near large cities, specialized function counties, agricultural product-producing counties, key ecological
function counties, and depopulating counties. This study does not yet integrate these classifications, suggesting
a need for further exploration into methods and indicators for categorizing counties and aligning the four types
of functional zones with the five county types.
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