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In recent years, small cities have experienced rapid development, and the living stan-
dards of their residents have increasingly approximated those of larger urban centers.
Due to their smaller scale, these cities have inherent advantages in transitioning to
sustainable development models. The post-pandemic era, characterized by job reduc-
tions in large cities and the economic appeal of lower living costs, has seen a migra-
tion flow from large to small cities. The Chinese government has traditionally em-
phasized urban growth. While recent policies have started to incorporate environmen-
tal considerations, there remains a limited focus on the well-being and living condi-
tions of city inhabitants. This study aims to evaluate the sustainable urbanization of
small cities from a life satisfaction perspective, emphasizing indicators closely related
to residents' well-being. Employing the Delphi method and Analytic Hierarchy
Process (AHP), this research identifies persuasive evaluation metrics tailored to the
unique contexts of small cities. This work addresses the research gap in sustainable
development indicators at the small city level. By emphasizing the perspective of
residents' quality of life, it advocates for local governments to prioritize the well-be-
ing and experiences of their inhabitants.

1. Introduction

urbanizing at a faster rate and generally have higher
rates of urbanization, and this rapid urbanization

Urbanization is a global and irreversible trend
and an important issue for future socio-economic
development [1]. The world is experiencing the
largest wave of urbanization in history, with more
than half of the world's population now living in
cities and towns, a figure that will increase to about
5 billion by 2030; at the same time, the problems
caused by urbanization have become the object of
increasing global concern, especially those that are
occurring in developing countries [2]. The future
urbanization process is mainly concentrated in de-
veloping countries [3]. Developing countries are

process may lead to problems such as increased
land use and resource consumption, traffic conges-
tion, and air pollution [4]. The importance of sus-
tainable urbanization is becoming increasingly im-
portant.

While metropolitan areas are an important part of
the urbanization process, small cities are one of the
important components of metropolitan areas [5].
There is an interdependent relationship between the
center city of a metropolitan area and the surround-
ing cities, the economic growth of the center city
can drive the economic growth of the surrounding
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cities, and the economic growth of the surrounding
cities can also promote the economic growth of the
center city [6]. The region around the central city
can also drive the economic development of the
central city and become the engine of economic
growth of the metropolitan area [7]. Smaller cities
face many challenges in integrating into the met-
ropolitan area, not the least of which is the lack of
sufficient scale, which makes it difficult for them to
attract sufficient investment and talent, while at the
same time leaving them highly vulnerable to strong
external control [8]. Weak infrastructure and lack of
good investment opportunities hinder the growth of
small cities [9]. Economic inefficiency, poor trans-
portation and population loss also marginalize
small cities [10]. But on the other hand, despite the
small size and population of small cities, this makes
them easier to manage and more conducive to sus-
tainability practices than large cities [11].

China's urbanization is growing rapidly in scale,
but it is also facing complex problems and difficult
challenges, which are typical in the world [12]. In
rapid economic development and rapid urban
growth, the development of the eastern coastal ar-
eas has been encouraged by the government, and
the urbanization process is remarkable [13]. In Chi-
na, the process of urbanization includes both the
migration of population from rural to urban areas
and the transformation of rural land into urban land
[3]. Promoting the development of small towns is
seen as a solution to the bottleneck of urbanization
in China [14]. Small towns are transitional zones
between cities and rural areas, with certain econom-
ic, cultural, and social gathering functions, and are
an important link between urban and rural devel-
opment [15]. The economic foundation of small
towns is relatively weak and lacks the support of
large-scale enterprises and industries, resulting in
limited employment opportunities and economic
growth. Meanwhile, the infrastructure and urban
planning of small towns are relatively lagging and
need to be improved and upgraded [16]. The sus-
tainable development of small cities is one of the
important factors in achieving sustainable devel-
opment of China's new urbanization [17].

Managing the growth of urban areas in pursuit of
sustainable development is necessary [18]. Cities
and towns are transitional zones between cities and
rural areas with certain economic, cultural, and so-
cial gathering functions, and are important links
between urban and rural development [15] Land
finance in Chinese cities is one of the key drivers of
urban expansion [19]. Rapid urbanization may lead
to socio-economic inequality, flat poverty and un-
employment, and unsustainable urban planning and
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management. [20]. Rapid urbanization in Little
China has led to a reduction in arable land, and a
decrease in biodiversity, and an increase in carbon
emissions [21], and it may also lead to waste of
urban land resources and environmental pollution
due to the city's over-reliance on land finance [19].

The development of small cities has become a
focus of extensive attention in the research of Chi-
na's new urbanization strategy. The assessment of
the development of small cities is not only crucial
for judging the quality of urbanization, but also
provides a key reference for optimizing the regional
urbanization process [22]. The degree of urbaniza-
tion, the level of economic development and the
level of social development are commonly used as
indicators to assess the level of development of
small cities [23]. Population and employment in
small cities are also seen as an important aspect in
assessing the level of urban development [24]. The
amount of land use and supply also affects the de-
velopment of small cities, reducing industrial land
use reduces management costs and environmental
pollution although it reduces economic efficiency
and increases unemployment [25]. Transportation
infrastructure is also an important factor in assess-
ing the level of urban development [26]. Social jus-
tice is also often used as an indicator to assess the
level of urbanization [27]. Fine management strate-
gies are also an important factor in ensuring sus-
tainable urban development [28]. The close correla-
tion between tourism and ecological environment
also makes the level of tourism development an
evaluation indicator for assessing the level of de-
velopment of small cities [29]. Residents' percep-
tion and the level of government investment have
also been used as indicators to assess the level of
sustainable development of small cities [30].

In 2015, the United Nations launched the 2030
Agenda for Sustainable Development, which has
been widely recognized by the international com-
munity and widely cited in academic research and
practical applications as an important indicator for
assessing sustainable urban development. This
agenda outlines 17 core Sustainable Development
Goals (SDGs) for the period 2015-2030, which are
further subdivided into 169 targets, the realization
of which is quantified and assessed through 230
indicators.

While the SDGs established by the United Na-
tions Development Programme (UNDP) provide a
directional guide for countries around the globe, the
indicators should be localized to make them more
relevant and practical considering the specific cir-
cumstances and actual situation of each place. It is
worth noting that although past studies have thor-
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Fig. 1. Structure of small cities' sustainable development assessment from the perspective of life satisfaction

oughly explored the applicability of the UN's SDG
indicators from the national level down to the pre-
fecture level, research on county-level cities is still
a gap in the field. Therefore, this paper attempts to
explore the issue from two perspectives: first, based
on the bottom-up approach, the indicators in SDGs
that are directly related to residents' life, employ-
ment, education, medical care, and travel are se-
lected and appropriately adapted and localized; and
second, based on the top-down approach, the indi-
cators that are related to governmental investment,
infrastructure construction, economic development,
and management level are selected and appropriate-
ly localization. This study aims to identify the indi-
cators that best represent the economic sustainabili-
ty of county-level cities in China.

When considering the sustainability of a small
city, it includes a variety of elements, such as resi-
dential life, employment, education, healthcare,
transportation, accessibility to public green space,
and ease of living. However, these elements should
not be given the same weighting when making an
assessment. Certain key factors may have a greater
impact on the assessment of sustainable develop-
ment. Therefore, this study adopts a weight-based
multilevel analysis to build an assessment model,
aiming to reflect the level of sustainable develop-
ment of small cities more accurately from the per-
spective of residents' life satisfaction based on a
combination of more factors.

2. Materials and Methods
2.1. Selection of indicators

According to UN-HABITAT in 2002, sustainable
urbanization is seen as a dynamic, multidimension-
al process that encompasses economic, social, and
environmental sustainability. However, in practice,
cities choose their development priorities according
to their own context. The Chinese government has
long emphasized economic growth in order to
achieve high rates of economic development. In
this context, economic sustainability was often re-
garded as the core evaluation indicator, which in-
volves a number of factors, such as GDP, industrial
output, energy consumption, and government man-
agement. However, as the economy matures and
people's demand for quality-of-life increases, the
limitations of this approach begin to emerge. Espe-
cially after the epidemic, while the economy was
hit, the life satisfaction of the residents became es-
pecially important.

Life satisfaction is a multifaceted and compre-
hensive indicator that includes multiple dimensions
such as healthcare, education, income, housing,
cost of living, transportation, green space accessi-
bility, environment, and recreation. With the rapid
development of technology and e-commerce, logis-
tics networks and takeaway services have also be-
come crucial, especially in smaller cities. Thanks to
well-developed logistics and takeaway systems,
residents of small cities are able to enjoy similar
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1. Initial Questionnaire Preparation

- Seek preliminary insights on indicator weights.
- Engage independent experts for pilot survey.

- Verify facilitator's consensus-guiding aptitude.

- Establish consensus threshold based on weight variance.

v

Engage 15 experts for diverse perspectives.
Ensure intrinsic interest in the subject.

2. Respondent Selection and Invitation
Base selections on academic background and topical
involvement.

'

3. Response Collection and Analysis
Acquire data via secure platforms or email.

Calculate mean and standard deviation for each indicator's weight.

v

4. Participant Feedback Provision

Showcase collective consensus on weights to all experts.
Urge experts with divergent judgments to elucidate rationales.
Use content analysis for feedback on non-quantifiable content.

v

6. Iteration Until
Consensus is
Achieved

5. Subsequent Questionnaire Preparation, Distribution, and

Analysis
Refine questionnaire based on initial feedback.
Minimize time intervals between survey rounds.

Compute subsequent round's mean and standard deviation for

weights.

Fig. 2. Technical Flowchart for Determining the Weight of Sustainable Development Assessment Indi-
cators for Small Cities Using the Delphi Method

consumer experiences and material living standards
as those in big cities.

In order to more accurately assess life satisfac-
tion, we have constructed an assessment model by
referring to the "Official Indicators of the Sustain-
able Development Goals" released by the United
Nations in 2017, the "Sustainable Development
Report 2022" and other relevant literature. Consid-
ering the characteristics of small cities and the
availability of data, we have made adjustments
based on the existing evaluation system. These ad-
justments are based on several principles: 1) close
correlation with life satisfaction in small cities; 2)
universality and easy accessibility; 3) reasonable
reference ranges and thresholds; 4) time sensitivity
and the ability to track development trends; and 5)
statistical reliability. Although this evaluation sys-
tem is not perfect, it provides a valuable reference
framework. In the future, certain indicators may

change or be replaced by new ones, but for the time
being, this system provides a solid basis for our
evaluation.

2.2. Localization of indicators and data sources

On the basis of various sustainable development
evaluation index systems, such as the Sustainable
Development Goals proposed by the United Na-
tions in 2017, and various regional evaluation in-
dexes successively introduced by local govern-
ments in China, this study constructs a specialized
evaluation index system for small cities with the
core perspective of residents' life satisfaction. To
ensure the representativeness and accuracy of the
indicators developed, we paid special attention to
the localization of the indicators and the actual
availability of data and made appropriate adjust-
ments and optimizations accordingly.
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2.3. Delphi method to confirm weights

The Delphi technique is an expert consensus-
based methodology whose core purpose is to gather
the views of experts on uncertain or controversial
issues based on their knowledge and experience in
order to inform decision-making [31].The Delphi
methodology is regarded as a preferred methodolo-
gy when confronted with multifaceted problems,
where specific information is limited or contradic-
tory, or when integrating different types of evidence
[32]. This technique has been widely adopted in
several academic fields including, but not limited
to, medicine, nursing, social policy, tourism, and
sustainability research [33].

In order to ensure the scientific validity and au-
thority of the small city sustainability assessment
model based on the life satisfaction perspective and
its local relevance, we invited experts and represen-
tatives from different fields to participate, including
urban planning experts, ecologists, sociologists,
psychologists, economists, public policy re-
searchers, geographic information system (GIS)
specialists, representatives of the local government,
and representatives of the local residents, totaling
15 The total number of participants was 15.
Through three rounds of iterations of the Delphi
technique, we determined the relative weights be-
tween the assessment indicators.

The following is the technical roadmap of the
Delphi method for weighting indicators for assess-
ing the sustainable development of small cities
based on the perspective of life satisfaction:

2.4. Establishment of the Evaluation Model Using
the Analytic Hierarchy Process (AHP)

The Analytic Hierarchy Process (AHP), intro-
duced by Thomas L. Saaty in 1980, is a multi-crite-
ria decision-making method designed to assist deci-
sion-makers in addressing intricate decisions by
constructing a hierarchical structure [34]. Typically,
an AHP model commences with a decomposition of
the problem into its constituent elements, encom-
passing both criteria and sub-criteria. Subsequent
steps involve pairwise comparisons among these
constituents to ascertain their relative priorities,
followed by an integration of these priorities to
yield an overall evaluation [35]. To develop an
evaluation framework for sustainable urban devel-
opment from a life satisfaction perspective, the
present study instituted an AHP model grounded on
the subsequent stages:

Problem Definition and Selection of Evaluation
Criteria: The research team initiated by delineating
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a precise definition for sustainable development in
small cities. The scope of the investigation was es-
tablished, and the objective of the decision-making
was discerned through the lens of life satisfaction.
Building upon insights from various experts and
decision-makers, evaluation criteria pertinent to
sustainable development were enumerated, their
definitions solidified, and they were organized into
distinct hierarchical tiers.

Construction of the Hierarchical Structure:
Leveraging group discussions, literature reviews,
and consultations with experts spanning fields such
as urban planning, ecology, sociology, psychology,
economics, public policy, geospatial analysis, and
local governance, a holistic and multi-tiered evalua-
tion framework was instituted.

Preparation and Implementation of Pairwise
Comparisons: Upon setting the hierarchical struc-
ture, the assessment phase commenced. Employing
the superior tier criteria as benchmarks, pairwise
comparisons were conducted among criteria within
each tier to determine their relative significance.
For 'n' criteria, there would be n (n — 1)/2 pairwise
comparisons.

Formulation of the Assessment Matrix: Predicat-
ed on the outcomes of the pairwise comparisons,
assessment matrices for each tier were established.

Loap
1/ 1 a
] = [a] = | 2 7, Mok =120 ()
Vay, 1lap, - 1

Computation of Weights and Consistency Test-
ing: Initially, pairwise comparison matrices were
constructed based on the evaluation data from Step
3. Subsequently, eigenvectors and the largest ei-
genvalue were computed. Thereafter, the Consis-
tency Index (CI) was employed to assess the coher-
ence of these data sets. With CI and the Random
Consistency Index (RI) as references, a Consistency
Ratio (CR) was derived. The Consistency Ratio
serves as a measure to evaluate the acceptability of
the assessment matrix.

Determination of Weights Using the Delphi
Method: To ensure the fairness and precision of the
evaluation framework, 15 experts from diverse do-
mains, including urban planners, ecologists, sociol-
ogists, psychologists, economists, public policy
analysts, geospatial experts, local government rep-
resentatives, and resident representatives were con-
vened. Utilizing the Delphi technique, the relative
weights of each criterion were discerned. Through
three iterative rounds, the final weights among the
criteria were settled upon.
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Aggregation of Weights and Establishment of
Overall Priorities: The relative weights across all
tiers were aggregated, leading to the computation of
the overarching priority weights for the entire eval-
uation framework. These weights signify the impor-
tance of each sustainable development indicator
under the purview of life satisfaction.

Assessment of Consistency for the Comprehen-
sive Hierarchical Structure: Finally, the consistency
of the entire hierarchical structure was scrutinized.
The consistency ratio for the overall hierarchy
should be less than 0.10. If it exceeds this thresh-
old, the assessment needs to be re-evaluated to en-
hance its coherence.

3. Results

In this study, through three rounds of iterative
deliberation, insights were aggregated from diverse
professional fields including urban planning, ecolo-
gy, sociology, psychology, economics, public poli-
cy, and geographic information science. Additional-
ly, representatives from local governments and res-
idents were incorporated, amounting to a total of 15
experts and representatives. These stakeholders col-
laboratively provided a comprehensive set of
weightings for indicators, pivotal for evaluating
sustainable development in small cities, closely
intertwined with the daily lives of residents. Using
the weightings from the final deliberation round, a
heatmap was constructed, elucidating the 40 evalu-
ation indicators, and underscoring the diverse em-
phases from varied expert backgrounds. To enhance
this visualization, a treemap was crafted based on
the derived average weights, transparently high-
lighting the relative significance of each evaluation
indicator in the context of life satisfaction. Building
upon these insights, we established an evaluative
index system geared toward understanding sustain-
able development in small cities through the lens of
life satisfaction.

3.1. Consensus-derived Weights from a Three-
round Delphi Iteration Involving 15 Experts
and Representatives

The Delphi method was meticulously employed
to derive the weights for our indicators. The process
initiated with a comprehensive questionnaire de-
signed to extract preliminary insights into the
weights of the indicators. To ensure the content's
validity and efficacy, a pilot survey was conducted
with the engagement of independent experts. Their
feedback was pivotal in affirming the facilitator's
competency in guiding consensus-building. A con-
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sensus threshold was then set, which was derived
from the observed variance in the weights during
this preliminary phase.

Subsequently, experts were chosen for the Delphi
process based on their academic background and
their involvement with the topic. A diverse panel of
15 experts, encompassing fields such as urban
planning, ecology, sociology, psychology, eco-
nomics, public policy, geographic information sci-
ence, local governance, and resident representation,
was constituted to ensure a comprehensive and
multi-faceted perspective on the weights. Their in-
trinsic interest in the topic was crucial to ensure
genuine and informed responses.

During the collection of responses, either
through secure platforms or emails, the acquired
data were critically analyzed. This involved com-
puting the mean and standard deviation for each
indicator's weight. After each round of analysis,
feedback was shared with all experts to showcase
the emerging consensus. Those whose weights de-
viated significantly from the consensus were en-
couraged to clarify their rationale, allowing for a
deeper understanding, and fostering a move to-
wards consensus in subsequent rounds. All feed-
back, particularly non-quantifiable content, was
subjected to detailed content analysis to extract
valuable insights.

In response to the initial feedback, the question-
naire was iteratively refined for clarity, relevance,
and precision. To ensure momentum and continuity
in expert engagement, the intervals between survey
rounds were kept minimal. After every round, sta-
tistical measures (mean and standard deviation) for
the weights were recalculated.

After three rigorous rounds of iteration, a con-
sensus was finally achieved among the 15 experts
and representatives regarding the weights of the
indicators, highlighting the robustness and credibil-
ity of the Delphi method in this research endeavor.

In the ensuing section, a heatmap is presented,
illustrating the weights conferred by the 15 experts
and representatives after three rounds of Delphi
iteration. Additionally, a dendrogram is provided to
showcase the averaged weights across these inputs.
Detailed results from each of the three iterative
rounds are comprehensively documented in the ap-
pendices.

3.2. Establishment of the Hierarchical Analysis
Model Using the Delphi-Derived Weights as
Reference

While the weights obtained from the Delphi
method provide insightful information about the
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Evaluation Criteria Weights by Experts

Per Capita Disposable Income (in Yuan)

Per Capita Consumption Expenditure (Yuan/Person)
Employment Rate

Hospital Beds per 10,000 People

Healthcare Professionals per 10,000 People

Welfare Institution Beds per 10,000 People

Pension Insurance Coverage Rate

Primary and Secondary School Teachers per 10,000 People
Primary and Secondary School Students per 10,000 People
Student-to-Teacher Ratio in Primary and Secondary Schools
Grain Production per 10,000 People (Tons/10,000 People)
0il Crop Production per 10,000 People (Tons/10,000 People)
Meat Production per 10,000 People (Tons/10,000 People) 0.08 0.08
Cotton Production per 10,000 People (Tons/10,000 People) -

Per Capita Green Space Area

Water Quality

Proportion of Days in a Year with Air Quality Meeting or Exceeding Level 2
Average Housing Price

Ratio of Average Housing Price to Average Income

Art Performance Venues per 10,000 People -

Weight

Sports Venues per 10,000 People -  0.08 0.07

Evaluation Criteria

Public Library Book Holdings per 10,000 People (Thousand Books/10,000 People) m 0.08

Fixed Telephone Penetration Rate -  0.07 0.06 0.08 0.07

Internet Penetration Rate m

Per Capita Electricity Consumption - 0.08 0.07 0.08 0.08 0.08 0.08 0.08 0.08 0.08

Natural Gas Penetration Rate - 0.08 0.07 0.08 0.08 0.08 0.08 0.07 0.08 0.08

Proportion of Modern Facility Agriculture in Total Cultivated Area 09 0.08 0.08 0.08 0.08 m 0.08 0.08 - 0.08
Express Delivery Points per 10,000 People - 0.08 0.07 0.08 0.07 0.08 0.07 0.07 0.08 0.08
Railway Passenger Density (Passenger Turnover to Operating Route Mileage Ratio) -  0.08 0.07 0.08 0.07 0.08 0.07 0.08 0.08 0.08

Public Transportation Frequency

Per Capita Road Mileage -  0.08 0.08 0.08 0.08

Buses Owned per 10,000 People - 0.08 0.07 0.08 0.07 0.08 0.07 0.07 0.08 0.08

Land Finance Dependency (Ratio of Land Transaction Income to General Budget Income)
Tax Revenue as a Proportion of the General Budget -0.07

Local Government General Budget Revenue as a Percentage of GDP
GDP Growth

Secondary Industry Value-Added Growth

Tertiary Industry Value-Added Growth

Urban Construction Land Transaction Volume

Completed Urban Fixed Asset Investment
-0.06

Ecologist
Sociologist
Economist

Urban Planner
Psychologist

Public Policy Analyst
Geospatial Speci

Local Government Official
Resident Representative

Fig. 3. Heat map of weights given by 15 experts after 3 rounds of iteration
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Weight distribution of evaluation sub-categories

8.1 Art Performance
Venues per 10,000
People (0.080)

3.1 Welfare
Institution Beds per
10,000 People (0.086)

10.1 Railway
Passenger Density (0.080)

9.6 Express

7.2 Ratio of Delivery Points (0.077)

Average Housing
Price to Average
Income (0.099)

2.2 Healthcare
Professionals per
10,000 People (0.098)

9.5 Proportion of
Modern Agriculture (0.083)

2.1 Hospital Beds

7.1 A Housi
per 10,000 People (0.098) L

Price (0.094)

9.4 Natural Gas
Penetration Rate (0.078)

1.3 Employment Rate (0.100) 6.3 Proportion of
Days with Air

Quality (0.105) 8.2 Sports Venues

per 10,000 People (0.079)

1.2 Per Capita

Consumption

Expenditure
(Yuan/Person) (0.089)

5.2 Oil Crop
Production per
10,000 People (0.086)

5.3 Meat Production
per 10,000 People (0.087)

1.1 Per Capita 4.1 Primary and
Disposable Income Insuféﬁcfrc]iggra - Secondary School
(in Yuan) (0.093) 9 Teachers per 10,000

Rate (0.093) People (0.097)

Fig. 4. Treemap of

significance of each indicator, they are not directly
configured for a multi-tiered evaluative model. In
order to adapt these weights to the hierarchical
structure inherent to the Analytic Hierarchy Process
(AHP), a normalization process was executed to
ensure that each weight within a specific criterion
summed up to one, and the global summation of all
weights also equaled one. After this essential recal-
ibration, the multi-tiered evaluative model, which
takes into account the weights derived from the
Delphi method, is presented in the subsequent ta-
ble:

4. Discussion

4.1. Comparison with Previous Research and
Existing Evaluation Models

Historically, growth-centric paradigms have pre-
dominantly shaped China's urban developmental
strategies. This predominance largely stems from
the bureaucratic promotional evaluations in China,
which emphasize economic progress as a pivotal
metric. Past scholarly discourses have predominant-
ly revolved around the sustainable advancement of
the economy. In attempts to counterbalance the sole

Book Holdings (0.089)

13.2 Completed
Urban Fixed Asset

12 2 secondary Investment (0.107)

Industry Value-Added
Growth (0.095)

11.3 Local
Government Budget
Revenue (0.097)

13.1 Urban
Construction Land
Transaction Volume (0.097)

11.2 Tax Revenue

) 12.1 GDP Growth (0.106)
Proportion (0.099)

12.3 Tertiary
Industry Value-Added
Growth (0.094)

10.2 Public
Transportation
Frequency (0.087)

10.4 Buses Owned
per 10,000 People (0.076)

11.1 Land Finance
Dependency (0.091)

10.3 Per Capita
Road Mileage (0.077)

9.3 Per Capita
Electricity
Consumption (0.079)

8.3 Public Library 9.2 Internet

Penetration Rate (0.089)

9.1 Fixed Telephone
Penetration Rate (0.070)

5.4 Cotton
Production per
10,000 People (0.080)

6.1 Per Capita

Green Space Area (0.097) 6.2 Water Quality (0.106)

4.3
Student-to-Teacher
Ratio in Primary and
Secondary Schools (0.095)

4.2 Primary and
Secondary School
Students per 10,000
People (0.086)

5.1 Grain
Production per
10,000 People (0.087)

the Mean Weight Matrix

emphasis on economic growth, some have dispro-
portionately shifted focus towards environmental
sustainability, often sidelining the quintessential
stakeholders of urban landscapes: the residents.

In contrast, introducing an assessment rooted in a
bottom-up life satisfaction paradigm breathes novel
vitality into the appraisal of urban sustainable de-
velopment. To tailor the evaluation criteria to the
nuanced realities of Chinese small cities, this re-
search incorporates insights from the United Na-
tions' 17 Sustainable Development Goals and their
169 associated targets. Subsequently, a meticulous
local adaptation was conducted based on data avail-
ability, authoritative relevance, and comparability.

Diverging from conventional sustainable devel-
opment indicators, the assessment model proposed
in this study, rooted in a human habitat perspective,
underscores the significance of enhancing popula-
tion numbers and refining demographic structures
as key drivers for urban metamorphosis and sus-
tainable progression. Through the lens of life satis-
faction, this model of sustainable urban develop-
ment in small cities fosters the phenomenon of
population return, rejuvenating these smaller urban
entities.
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Table 1. Evaluation Model Based on the Analytic Hierarchy Process for Sustainable Development of Small Cities from
Life Satisfaction Perspective

JSBE Vol. 1 No. 1 (2024)

Level 1 p(L1) Level 2 p (L2) Glb. Pr.
Employment and income 0.078203  Per Capita Disposable Income 0.329787 0.02579
Per Capita Consumption Expenditure 0.315603 0.024681
Employment Rate 0.35461 0.027732
Health care 0.054354  Hospital Beds per 10K People 0.5 0.027177
Healthcare Professionals per 10K People 0.5 0.027177
Social well-being 0.049639  Welfare Institution Beds per 10K People 0.480447 0.023849
Pension Insurance Coverage Rate 0.519553 0.02579
Educational opportunities 0.077094  Primary and Secondary School Teachers per 10K 0.348921 0.0269
Primary and Secondary School Students per 10K 0.309353 0.023849
Student-to-Teacher Ratio in Primary and Secon 0.341727 0.026345
Food security 0.094287  Grain Production per 10K People 0.255882 0.024126
Oil Crop Production per 10K People 0.252941 0.023849
Meat Production per 10K People 0.255882 0.024126
Cotton Production per 10K People 0.235294 0.022185
Urban environment 0.085413  Per Capita Green Space Area 0.314935 0.0269
Water Quality 0.344156 0.029395
Proportion of Days in a Year with Air Quality 0.340909 0.029118
Housing conditions 0.053522  Average Housing Price 0.487047 0.026068
Ratio of Average Housing Price to Average Inc 0.512953 0.027454
Culture and recreation 0.068774  Art Performance Venues per 10K People 0.322581 0.022185
Sports Venues per 10K People 0.318548 0.021908
Public Library Book Holdings per 10K People 0.358871 0.024681
Modern life 0.132002  Fixed Telephone Penetration Rate 0.147059 0.019412
Internet Penetration Rate 0.186975 0.024681
Per Capita Electricity Consumption 0.165966 0.021908
Natural Gas Penetration Rate 0.163866 0.021631
Proportion of Modern Facility Agriculture in 0.17437 0.023017
Express Delivery Points per 10K People 0.161765 0.021353
Transportation and mobility  0.088741 Railway Passenger Density 0.25 0.022185
Public Transportation Frequency 0.271875 0.024126
Per Capita Road Mileage 0.240625 0.021353
Buses Owned per 10K People 0.2375 0.021076
Government financial risks ~ 0.07959 Land Finance Dependency 0.317073 0.025236
Tax Revenue as a Proportion of the General Bu 0.344948 0.027454
Local Government General Budget Revenue as a 0.337979 0.0269
Ego‘nomic growth and indus-  0.081808  GDP Growth 0.359322 0.029395
| Secondary Industry Value-Added Growth 0.322034 0.026345
Tertiary Industry Value-Added Growth 0.318644 0.026068
Urban infrastructure devel-  0.056572  Urban Construction Land Transaction Volume 0.47549 0.0269
Completed Urban Fixed Asset Investment 0.52451 0.029673
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4.2. Model Efficacy and Limitations Discussion

In the realm of data acquisition and assimilation,
small cities are at a disadvantage compared to their
larger metropolitan counterparts, presenting a limit-
ed pool of available data resources. Present sustain-
able development indicators in China predominant-
ly focus on the collaborative progression of broader
regions without delving into the specific nuances of
individual small cities. To cater to the distinct char-
acteristics of Chinese small cities, this study, draw-
ing from existing sustainable development assess-
ment models, meticulously considered data acces-
sibility, comparability, and representativeness for
indicator refinement. By integrating the Delphi
method with a hierarchical analysis approach, we
comprehensively assessed the sustainable develop-
ment landscape of small cities from multiple di-
mensions. The Delphi method marshaled experts
from diverse fields, iteratively allocating weights to
indicators, ensuring a holistic, authoritative, and
accurate evaluation process. The hierarchical analy-
sis further segmented the evaluation criteria, effec-
tively breaking down a complex theme into 13 sub-
sidiary criteria. These encompass factors intrinsi-
cally linked to residents' quality of life and urban
sustainable development, such as employment,
healthcare, education, living standards, housing
conditions, urban environment, cultural and recre-
ational activities, transportation, fiscal health, in-
dustrial progression, and infrastructure. Upon vali-
dation, the model was deemed highly efficacious.
Nonetheless, it is imperative to acknowledge that,
despite our endeavors to guarantee diversity and
representativeness in indicator selection and weight
assignment, certain aspects of the model inevitably
bear a degree of subjectivity. Some sub-criteria
might be more aptly replaced by other more fitting
standards.

4.3. Discussion on the Rationality of Weight
Selection

In formulating the evaluation criteria, this study
integrated insights from the United Nations' "2030
Agenda for Sustainable Development", China's
Ministry of Natural Resources' "Territorial Spatial
Planning and Urban Health Assessment Proce-
dures", and the Ministry of Housing and Urban-
Rural Development's "Urban Health Index
System". This localized approach ensured that the
selected sustainability indicators were intimately
linked with residents' life satisfaction. While plac-
ing emphasis on the quality of life for residents, the
indicators concurrently addressed the multifaceted
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concerns of the economy, environment, and society.
By employing the Delphi method and multi-criteria
analysis, the authority and efficacy of the model
were bolstered.

Though the 15 experts and representatives from
diverse fields assigned varying weights to the 13
primary indicators, encompassing a total of 40 sub-
indicators, certain metrics, such as GDP growth and
the completion amount of fixed urban assets in-
vestment, consistently received high consensus
weights. These metrics respectively symbolize the
economic vigor and infrastructure development
level of a city, both pivotal to ensuring a satisfacto-
ry urban life. The role of housing prices was also
underscored, as the ratio of housing prices to in-
come directly influences residents' decisions to set-
tle long-term. Moreover, indicators like per capita
green space and water quality, which are closely
tied to life satisfaction, garnered widespread en-
dorsement. Additionally, modern living factors
were highlighted in the assessment, exemplified by
the internet penetration rate metric. This aligns with
China's escalating reliance on the internet and its
burgeoning online service ecosystem. This urban
sustainability evaluation, approached from the per-
spective of life satisfaction, not only correlates
closely with residents' daily experiences but also
the distribution of its weights resonates with actual
circumstances, further attesting to its rationality.

5. Conclusions

Within the context of China's pursuit for sustain-
able development, this study innovatively integrates
'life satisfaction' as a fresh dimension to evaluate
the sustainability of small cities. This offers an al-
ternative to the predominantly economic-centric
evaluation indicators of the past. Given China's on-
going regional integration, small cities are emerg-
ing as pivotal in absorbing both industrial reloca-
tions and population inflows from larger cities. Ex-
tant literature underscores the potential of small
cities as catalysts propelling regional economic
growth.

Our proposed evaluative framework delves
deeply into 13 facets intimately related to residents'
lives in assessing the sustainability of small cities.
These facets encompass not only the conventional
dimensions of economic, social, and environmental
sustainability but also resonate with the United Na-
tions' Sustainable Development Goals. This reflects
a comprehensive grasp of sustainable development
principles and an astute understanding of local con-
texts.
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With China's intensifying regional integration
trajectory, small cities manifest their indispensable
role in absorbing industrial relocations and popula-
tion inflows from their larger counterparts. Com-
pared to metropolises, small cities, characterized by
their scale and demographic composition, possess a
heightened agility for adaptation and transforma-
tion. This paves the way for sustainable growth.
Post-pandemic economic and societal shifts further
bolster the centrality of small cities in regional de-
velopment. Especially those with close cultural and
transportational ties to major cities stand on the
brink of unprecedented opportunities. To fully har-
ness these, it's imperative for small cities to ramp
up efforts in attracting tertiary education and skilled
professionals, thereby ensuring robust human capi-
tal underpinning their transitions.

Future endeavors could delve deeper into how
life satisfaction facilitates the sustainable transition
of small cities, particularly post-pandemic. This
entails charting a holistic, human-centric, and eco-
friendly developmental trajectory for small cities.
Emphasis should be accorded to those cities nestled
adjacent to major cities, benefiting from robust
transportation networks and frequent cultural ex-
changes. Investigations can prioritize how they can
leverage their cultural and transportation assets to
attract and retain a higher educated and skilled
populace, propelling their economic and societal
metamorphosis towards sustainability.
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Appendix A: Process results of 3 iterations of Delphi method

First Iteration

Public Qeograp Local

Urban o - : - . ic governm Resident
. . . cologis Sociolog Psycholo Economi policy . . Average
Evaluation Indicators planning . . informati ent Represen _ .
ts ists gists sts research h weights
experts on represent tatives

ers .
experts  atives

1.1 Per capita disposable income (Yuan)  0.08 0.06 0.09 0.07 0.10 0.08 0.07 0.09 0.08 0.080
Il)'ezrsf;ff)cap“a consumption amount (Yuan/ 0.06 0.08 0.07 0.09 0.07 0.06 0.08 0.08 0.075
1.3 Employment rate 0.08 0.05 0.07 0.06 0.09 0.08 0.07 0.07 0.08 0.072

2.1 Number of hospital beds per 10,000, \; 0.07 0.07 0.07 0.06 0.08 0.06 0.08 0.08 0.073

people

ﬁfo ngber of medical staffper 10,000 o7 06 008 007 006 007 006 007 007 0069
3.1 Number of welfare institution beds per 0.06 0.05 0.07 0.07 0.06 0.07 0.05 0.06 0.07 0.065
10,000 people

3.2 Pension insurance coverage rate 0.08 0.06 0.07 0.07 0.08 0.08 0.07 0.08 0.08 0.075
4.1 Number of primary and secondary

school teachers per 10,000 people 0.06 0.05 0.06 0.07 0.06 0.07 0.06 0.07 0.07 0.065
4.2 Number of primary and secondary
school students per 10,000 people

4.3 Primary and secondary school teacher-
student ratio

5.1 Grain yield per 10,000 people (tons/

0.06 0.05 0.06 0.06 0.06 0.07 0.05 0.07 0.07 0.065

0.07 0.06 0.07 0.07 0.07 0.07 0.06 0.07 0.07 0.067

0.06 0.07 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.065

10,000 people)

5.2 Oil crop yield per 10,000 people (tons/

10,000 peapie) 006 007 006 006 006 006 0.5 006 006  0.064
3.3 Meat yield per 10,000 people (tons/ - o 006 006 006 007 006  0.05 006 006  0.064
10,000 people)

3.4 Cotton yield per 10,000 people (tons/ o 006 005 006 006 006 005 005 006 006
10,000 people)

6.1 Per capita green area 0.07 0.08 0.06 0.07 0.06 0.07 0.08 0.07 0.08 0.071
6.2 Water quality 007  0.08 007 007 007 007 008 008 007 0073
6.3 Proportion of days withinayear when oo g 0¢ 007 007 007 007 007 008 007 0075
air quality reaches or exceeds Level 2

7.1 Average house price 008 006 008 007 009  0.08 006 009  0.08 0.079
7.2 Housing supply-demand ratio 0.07 0.06 0.08 0.07 0.08 0.07 0.07 0.08 0.08 0.076

8.1 Degree of transportation infrastructure
completeness

8.3 Number of sports stadiums per 10,000
people

8.4 Number of public library books per
10,000 people (thousands of books/10,000 0.06 0.06 0.07 0.06 0.06 0.06 0.06 0.06 0.06 0.061

0.07 0.06 0.08 0.07 0.08 0.07 0.07 0.08 0.08 0.075

0.06 0.06 0.07 0.06 0.06 0.06 0.06 0.06 0.06 0.061

people)

9.1 Fixed telephone penetration rate 0.05 0.05 0.06 0.05 0.06 0.06 0.05 0.05 0.05 0.055
9.2 Internet access rate 0.07 0.06 0.08 0.06 0.08 0.07 0.06 0.07 0.07 0.070
9.3 Per capita electricity consumption 0.06 0.06 0.07 0.06 0.07 0.06 0.06 0.07 0.06 0.065
9.4 Natural gas popularization rate 0.06 0.05 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.062

9.5 Proportion of modern agricultural
facilities in total cultivated land area

9.6 Number of express delivery points per
10,000 people

10. Railway passenger traffic density
(ratio of passenger turnover to operating ~ 0.07 0.06 0.07 0.06 0.08 0.07 0.07 0.08 0.07 0.072
route mileage)

10.2 Public transportation frequency 0.07 0.06 0.07 0.06 0.08 0.07 0.07 0.07 0.07 0.071
10.3 Per capita road mileage 0.06 0.06 0.06 0.06 0.07 0.06 0.06 0.07 0.06 0.064
égg)gumber ofbuses ownedper 1000056 o05 006 005 006 006 006 006 006  0.062
11.1 Dependency on land finance (ratio of
land transaction income to general budget 0.08 0.07 0.08 0.07 0.09 0.08 0.08 0.09 0.08 0.082
income)

11.2 Tax revenue as a percentage of the
general budget

11.3 Percentage of local government 008 007 008 007 009 008 007 008 008  0.080
general budget income in GDP

12.1 GDP growth 0.09 0.07 0.08 0.07 0.10 0.09 0.08 0.09 0.09 0.085
122 Growth of added value in the 008 007 007 006 009 008 008 008 008 0079
secondary industry

12.3 Growth of added value in the tertiary

0.05 0.07 0.06 0.05 0.06 0.05 0.07 0.06 0.05 0.058

0.06 0.05 0.06 0.05 0.06 0.06 0.05 0.06 0.06 0.061

0.08 0.07 0.08 0.07 0.09 0.08 0.07 0.09 0.08 0.081

0.08 0.07 0.08 0.07 0.09 0.08 0.07 0.08 0.08 0.080

industry

\lliillmljerba“ construction land transaction o oc 07 008 007 009 008 008 009 008 0082
13.2 Completed urban fixed asset 0.08 0.07 0.08 0.07 0.09 0.08 0.08 0.08 0.08 0.081
investment
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Second Iteration

Public G_eograp Local

Urban . . . . ic governm Resident
. . . Ecologis Sociolog Psycholo Economi policy . . Average
Evaluation Indicators planning : . informati ent Represen _ .
S ists gists sts research ! weights
experts on represent tatives

ers :
experts  atives

1.1 Per capita disposable income (Yuan)  0.09 0.07 0.08 0.08 0.09 0.08 0.07 0.08 0.09 0.081

1.2 Per capita consumption amount (Yuan/  oe 997 008 008 009 008 007 008 009  0.080
person)

1.3 Employment rate 0.09 0.08 0.09 0.08 0.10 0.08 0.07 0.08 0.09 0.084
lzjéloggmber ofhospital beds per 10,000 g5 908 008 008 008 008 007 008 009  0.080
2.2 Number of medical staff per 10,000
people

3.1 Number of welfare institution beds per 0.07 0.07 0.08 0.07 0.08 0.07 0.07 0.08 0.08 0.076
10,000 people ' ’ ’ ' ’ ’ ’ ' ’ ’

3.2 Pension insurance coverage rate 0.08 0.07 0.08 0.08 0.09 0.08 0.07 0.08 0.09 0.080

4.1 Number of primary and secondary 7 097 008 007 008 007 007 008 008 0076
school teachers per 10,000 people

0.08 0.08 0.08 0.08 0.08 0.08 0.07 0.08 0.08 0.079

4.2 Number of primary and secondary —oc 0065 007 006 007 007 006 007 007  0.067
school students per 10,000 people

4.3 Primary and secondary school teacher- o7 007 007 007 007 007 007 008 008 0075
student ratio

3.1 Grain yield per 10,000 people (tons/ o6 007 007 006 006 006 007 006 006  0.064
10,000 people)

3.2 Oil crop yield per 10,000 people (tons/ o6 06 006 006 006 006 006 006 006 0062
10,000 people) ’ : : ’ : : : ’ : :

3.3 Meat yield per 10,000 people (tons/ o6 097 007 006 006 006 007 006 007 0065
10,000 people)

5.4 Cotton yield per 10,000 people (tons/ 5 o 06 006 006 006 006 006 006 006 0062
10,000 people)

6.1 Per capita green area 0.08 0.09 0.08 0.07 0.08 0.07 0.08 0.07 0.09 0.079
6.2 Water quality 009 009 008 007 008 007 008 008 009 008

6.3 Proportion of days withinayearwhen 59 19 008 007 008 007 009 008 009  0.083
air quality reaches or exceeds Level 2 ' ’ ’ ' ’ ’ ’ ' ’ ’

7.1 Average house price 0.09 0.08 0.09 0.08 0.10 0.08 0.07 0.09 0.09 0.086
7.2 Housing supply-demand ratio 0.10 0.08 0.10 0.09 0.11 0.09 0.08 0.10 0.09 0.094
8.1 Degree of transportation infrastructure 0.07 0.07 0.08 0.07 0.08 0.07 0.07 0.08 0.08 0.076
completeness ' ’ ’ ' ' ’ ’ ' ’ ’

8.3 Number of sports stadiums per 10000 07 007 008 007 008 007 007 008 008 007
people

8.4 Number of public library books per
10,000 people (thousands of books/10,000 0.07 0.07 0.08 0.07 0.08 0.07 0.07 0.08 0.08 0.076
people)

9.1 Fixed telephone penetration rate 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.07 0.061
9.2 Internet access rate 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.069
9.3 Per capita electricity consumption 0.06 0.06 0.06 0.06 0.06 0.07 0.06 0.06 0.07 0.064
9.4 Natural gas popularization rate 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.062

9.5 Proportion of moden agricultural 007 008 007 007 007 006 007 007 007 0071
facilities in total cultivated land area

9.6 Number of express delivery pointsper 6 006 007 006 006 006 006 006 006 0061
10,000 people

10. Railway passenger traffic density

(ratio of passenger turnover to operating  0.08 0.07 0.08 0.07 0.08 0.08 0.07 0.08 0.08 0.077
route mileage)

10.2 Public transportation frequency 0.09 0.08 0.09 0.08 0.09 0.09 0.08 0.09 0.09 0.087
10.3 Per capita road mileage 0.07 0.07 0.07 0.07 0.08 0.07 0.07 0.07 0.08 0.074
;géigumber ofbuses owned per 10,000 o7 097 007 007 008 007 007 007 008 0074
11.1 Dependency on land finance (ratio of

land transaction income to general budget 0.08 0.08 0.08 0.08 0.09 0.09 0.08 0.09 0.08 0.084
income)

11.2 Tax revenue as a percentage of the 59 998 008 008 010 010 008 009 009 0088
general budget ’ ’ ’

11.3 Percentage of local government 009 008 008 008 010 009 009 010 009  0.090
general budget income in GDP
12.1 GDP growth 010 009 009 009 01l 010 009 011 010  0.098

12.2 Growth of added value in the
secondary industry

12.3 Growth of added value in the tertiary 0.09 0.09 0.09 0.09 0.10 0.09 0.09 0.10 0.09 0.093
industry ' ’ ’ ' ’ ’ ’ ' ’ ’

i (3)1111 rg;ban construction land transaction o6 908 008 008 008 009 008 008 009  0.084

13.2 Completed urban fixed asset 009 008 009 008 010 010 009 009 009  0.090
mvestment

0.09 0.09 0.09 0.08 0.10 0.09 0.08 0.10 0.09 0.090
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Third Iteration
Urb Public G_eograp Local Resident
. . roan Ecologis Sociolog Psycholo Economi policy e , governm  mesiden Average
Evaluation Indicators planning . . informati ent Represen _ .
ts ists gists sts research b weights
experts on represent tatives

ers :
experts  atives

1.1 Per capita disposable income (Yuan)  0.10 0.08 0.09 0.08 0.11 0.10 0.08 0.11 0.09 0.093
1.2 Per capita consumption amount (Yuan/ o 09 908 009 008 010 009 008 010 009  0.089
person)

1.3 Employment rate 011 009 010 009 011 010 009 011 010  0.100

f}élogzmber ofhospital beds per 10,000 o419 999 010 010 009 010 010 010 010 0098
2.2 Number of medical staff per 10,000
people

3.1 Number of welfare institution beds per 0.09 0.08 0.09 0.08 0.08 0.09 0.09 0.08 0.09 0.086
10,000 people ’ ’ ’ ’ ’ ’ ’ ’ ’ ’

3.2 Pension insurance coverage rate 0.09 0.08 0.10 0.09 0.09 0.10 0.09 0.09 0.10 0.093

4.1 Number of primary and secondary 15 999 010 010 009 010 009 010 010  0.097
school teachers per 10,000 people

4.2 Number of primary and secondary 09 908 009 009 008 009 008 008 009  0.086
school students per 10,000 people

4.3 Primary and secondary school teacher- 16 009 010 009 009 009 009 010 010  0.095
student ratio

0.10 0.09 0.10 0.10 0.09 0.10 0.10 0.10 0.10 0.098

3.1 Grain yield per 10,000 people (tons/ 509 19 008 008 008 008 010 008 009 0087
10,000 people)

3.2 Oil crop yield per 10,000 people (tons/ 5 o9 19 008 008 008 008 009 008 008 0086
10,000 people) ’ . : ’ : : : ’ : :

3.3 Meat yield per 10,000 people (tons/ 509 (19 008 008 008 008 009 008 009 0087
10,000 people) ’ : : ’ ' : : ’ : :

5.4 Cotton yield per 10,000 people (tons/ g og 09 008 008 007 008 009 007 008  0.080

10,000 people)
6.1 Per capita green area 0.10 0.11 0.09 0.10 0.08 0.10 0.10 0.09 0.10 0.097
6.2 Water quality 0.11 0.12 0.10 0.10 0.09 0.11 0.11 0.10 0.11 0.106

6.3 Proportion of days withinayearwhen 11 41 919 010 009 o011 01l 010 011  0.105
air quality reaches or exceeds Level 2

7.1 Average house price 0.09 0.08 0.10 0.08 0.11 0.10 0.09 0.11 0.09 0.094
7.2 Housing supply-demand ratio 0.10 0.08 0.10 0.09 0.12 0.10 0.09 0.11 0.10 0.099

8.1 Degree of transportation infrastructure o og 007 009 008 007 008 008 008 009  0.080
completeness

ii’) ;zmber of sports stadiums per 10,000 ¢ 907 009 008 007 008 007 008 009 0079
8.4 Number of public library books per
10,000 people (thousands of books/10,000 0.09  0.08 0.0 009 008 009 008 009 010  0.089

people)

9.1 Fixed telephone penetration rate 0.07 0.06 0.08 0.07 0.07 0.07 0.07 0.07 0.07 0.070
9.2 Internet access rate 0.09 0.08 0.09 0.09 0.09 0.09 0.08 0.09 0.09 0.089
9.3 Per capita electricity consumption 0.08 0.07 0.08 0.08 0.08 0.08 0.08 0.08 0.08 0.079
9.4 Natural gas popularization rate 0.08 0.07 0.08 0.08 0.08 0.08 0.07 0.08 0.08 0.078

9.5 Proportion of modern agricultural 009 009 008 008 008 008 009 008 008 0083
facilities in total cultivated land area

9:6 Number of express delivery pointsper g 097 008 007 008 007 007 008 007 0077
10,000 people

10. Railway passenger traffic density

(ratio of passenger turnover to operating  0.08 0.07 0.08 0.07 0.09 0.08 0.08 0.08 0.07 0.080
route mileage)

10.2 Public transportation frequency 0.09 0.08 0.09 0.08 0.09 0.09 0.08 0.09 0.08 0.087
10.3 Per capita road mileage 0.08 0.07 0.08 0.07 0.08 0.07 0.08 0.08 0.07 0.077
;gé‘i)gumber ofbuses owned per 10,000 g5 007 008 007 008 007 007 008 007 0076
11.1 Dependency on land finance (ratio of

land transaction income to general budget 0.09 0.08 0.09 0.08 0.10 0.09 0.09 0.10 0.09 0.091
income)

11.2 Tax revenue as a percentage of the 1o 909 010 009 011 010 009 0.1 0.10  0.099
general budget

11.3 Percentage of local government 010 009 010 009 011 010 009 010 009 0097
general budget income in GDP
12.1 GDP growth 011 010 010 010 012 01l 010 01l 010  0.106

12.2 Growth of added value in the
secondary industry

12.3 Growth of added value in the tertiary 0.10 0.09 0.09 0.08 011 0.10 0.09 0.10 0.09 0.094
industry ’ ’ ’ ’ ’ ’ ’ ' ’ ’

iiilg;ba“ construction land transaction 1o 909 009 009 011 010 010 010 009  0.097

13.2 Completed urban fixed asset 0.1 010 010 010 012 0.1l 0.11 0.1 0.10  0.107
mnvestment

0.10 0.09 0.09 0.09 0.11 0.10 0.09 0.10 0.09 0.095
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Appendix B: Final Average Weights

Evaluation Criteria Criteria Description Average Weight
1. Employment & Income 1.1 Per capita disposable income (yuan) 0.109
1.2 Per capita consumption (yuan/person) 0.108
1.3 Employment rate 0.108
2. Healthcare 2.1 Hospital beds per 10,000 people 0.089
2.2 Medical personnel per 10,000 people 0.088
3. Social Welfare 3.1 Welfare institution beds per 10,000 people 0.085
3.2 Pension insurance coverage rate 0.086
4. Educational Opportunities 4.1 Primary and secondary school teachers per 10,000 people 0.086
4.2 Primary and secondary school students per 10,000 people 0.085
4.3 Student-teacher ratio in primary and secondary schools 0.085
5. Food Safety 5.1 Grain production per 10,000 people (tons/10,000 people) 0.083
5.2 Oil crop production per 10,000 people (tons/10,000 people) 0.082
5.3 Meat production per 10,000 people (tons/10,000 people) 0.083
5.4 Cotton production per 10,000 people (tons/10,000 people) 0.082
6. Urban Environment 6.1 Per capita green space 0.089
6.2 Water quality 0.088
6.3 Proportion of days with air quality at level 2 or better 0.088
7. Living Conditions 7.1 Average housing price 0.092
7.2 Ratio of average housing price to average income 0.092
8. Culture & Entertainment 8.1 Art performance venues per 10,000 people 0.087
8.2 Sports venues per 10,000 people 0.086
8.3 Public library books per 10,000 people (thousands/10,000 people) 0.086
9. Modern Living 9.1 Fixed telephone penetration rate 0.078
9.2 Internet access rate 0.079
9.3 Per capita electricity consumption 0.078
9.4 Natural gas penetration rate 0.078
9.5 Proportion of arable land with modern facilities 0.078
9.6 Express service locations per 10,000 people 0.077
10. Transportation & Mobility 10.1 Rail passenger density (passenger turnover to route mileage 0.08
ratio)
10.2 Public transportation frequency 0.087
10.3 Per capita road mileage 0.077
10.4 Buses owned per 10,000 people 0.076
11. Government Financial Risk 11.1 Land finance dependency (land transaction revenue to general 0.091

budget revenue)

11.2 Tax revenue as a proportion of the general budget 0.099
11.3 Local government general budget revenue as a percentage of 0.097
GDP
12. Economic Growth & Industrial 12.1 GDP growth 0.106
Structure 12.2 Secondary industry added value growth 0.095
12.3 Tertiary industry added value growth 0.094
13. Urban Infrastructure Development ~ 13.1 Urban construction land transaction volume 0.097
13.2 Completion of fixed asset investment in the city 0.107
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