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Abstract: Territorial spatial planning is crucial for fostering green production and lifestyles, con-
tributing to ecological civilization, and shaping a beautiful China. However, evaluations of China’s
territorial spatial planning at a global level are scant. This study constructs a self-assessment tool for
territorial spatial planning, anchored in the Sustainable Development Goals (SDGs). Initially, it devel-
ops an indicator system to assess provincial territorial spatial planning, tailored to the specificities of
Chinese provinces. Subsequently, this study formulates problem guidance and performs a match
analysis. The tool is then applied to assess the preparation of territorial spatial planning in Shaanxi
Province, yielding visualized results. These results correlate the content of planning documents with
the questions in the tool, ensuring alignment. Findings indicate that Shaanxi Provincial Territorial
Spatial Planning (2021–2035) largely aligns with the SDGs’ framework, while Shaanxi Province Land
Space Ecological Restoration Planning (2021–2035) shows partial alignment. Discrepancies with
global and national sustainability trends are noted, potentially linked to the unique role of ecological
restoration in national spatial planning. By integrating SDGs, this study evaluates the rationality
and potential for optimization in China’s provincial territorial spatial planning. This approach aims
to enhance public well-being and offers actionable recommendations for incorporating sustainable
development into provincial spatial planning strategies.

Keywords: SDGs; territorial spatial planning; assessment of indicators

1. Introduction

The United Nations Sustainable Development Goals (SDGs) for 2030, adopted by the
United Nations General Assembly in September 2015, present a comprehensive framework
for sustainable development goals. These goals collectively embody a shared vision for a
better future, with a primary focus on enhancing the well-being of all individuals [1]. They
align with the overarching aim of sustainable development, applicable to both developed
and developing nations, emphasizing sustainable growth and capacity enhancement. The
objective is to attain economic progress, social inclusivity, and environmental sustainability,
which pose formidable challenges [2].

Spatial planning and sustainable development are intertwined facets on the policy
agenda [3]. The effective realization of SDGs can be accomplished by integrating them
into pivotal plans, such as national-level socio-economic development plans. This amalga-
mation, coupled with the evaluation of SDGs, facilitates harmonized development across
various levels: global, national, sub-national, and provincial. This approach aims to gauge
the rationality and optimization potential of China’s provincial territorial spatial planning
to further enhance the well-being of its populace. Territorial spatial planning is the guide
for national spatial development, the spatial blueprint for sustainable development, and
the basic basis for various development, protection, and construction activities. Through
the coordination and unification of territorial spatial planning and SDGs, it can promote
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the formation of a sustainable development indicator system suitable for local conditions
in China, more accurately monitor and promote the implementation of SDGs in China, and
adjust China’s sustainable development planning according to local conditions.

However, the current research focuses on the use control, technical reform of detailed
planning and ecological control of territorial spatial planning; there are few studies on the
evaluation of territorial spatial planning in combination with SDGs. At the same time, there
is no relevant tool to examine the contribution of territorial spatial planning to sustainable
development for such a large-scale national practice. Therefore, this paper introduces
the concept of constructing a self-assessment tool for national territorial spatial planning,
grounded in the principles of the SDGs. Drawing inspiration from the self-assessment
tool for nature-based solutions developed by the International Union for Conservation of
Nature (IUCN) [4,5], the tool offers a range of options, highly matched, basic matched,
partial matched, and mismatched, for assessing alignment with the SDGs. These choices
are normalized and quantified to gauge the degree of coherence between China’s national
spatial planning and the SDGs. Subsequently, this paper provides optimization recom-
mendations for the sustainable development of China’s territorial spatial planning. This
paper will be derived from the Shaanxi Provincial Territorial Spatial Planning (2021–2035)
and the Shaanxi Province Land Space Ecological Restoration Planning (2021–2035) on the
official website of Department of Natural Resources of Shaanxi Province as study cases; the
SDG-based territorial spatial planning tool explores the extent to which Shaanxi Province’s
planning aligns with the SDGs and evaluates the sustainability of the provincial planning.

This paper’s structure is as follows: Section 2 summarizes the progress in SDGs’ as-
sessment and its relevance to territorial spatial planning through a review of the literature.
Section 3 outlines the process of constructing a self-assessment tool for territorial spatial
planning based on the SDGs. Section 4 employs the territorial spatial planning and eco-
logical restoration planning of Shaanxi Province as an illustrative example to analyze the
application of the self-assessment tool. The results are briefly discussed in Section 5, and
this study’s limitations are addressed in Section 6.

2. Literature Review
2.1. Progress in the Application of Sustainable Development Goal Assessments

Current research on the SDGs primarily revolves around transforming these goals and
their associated targets into a practical management tool [6–10]. This approach serves as a
means to aid countries in formulating implementation strategies, allocating resources, and
monitoring their progress towards SDG attainment [11–13]. In addition to qualitative evalu-
ations of the SDGs achieved through the construction of an indicator framework [14], there
has been a gradual enrichment of related studies focusing on the quantitative assessment
of the SDGs [15–18].

Guido Schmidt-Traub et al. have analyzed differences in national performance by
introducing the SDG Index and the Indicator Board as analytical instruments for assessing
national SDG benchmarks [14]. Lv et al., on the other hand, have assessed a province’s
progress towards specific goals and overall SDG achievement through the utilization of the
SDG Index and a signpost assessment framework that employs a “traffic light” system with
four color bands [19]. Meanwhile, Kinga Ivan et al. have measured Romania’s progress in
attaining the SDGs at local and regional levels through a comprehensive approach based
on 90 indicators [20].

Simultaneously, exploring the synergistic and trade-off relationships among the SDGs
holds great significance for effective SDG implementation [21–24]. This exploration is
pivotal to accelerate SDG realization and promote policy consistency. Nilsson et al., based
on a seven-point system of SDG interactions, identified and tested development approaches
aimed at minimizing negative correlations among SDGs while enhancing positive correla-
tions [25]. Methods such as the comprehensive index approach [26] and prior assessment
methods [27] have also started considering the interplay between multiple SDGs. Liu
et al. utilized the Nexus methodology to uncover interactions among all stakeholders and
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the synergies and trade-offs within the administration of the SDGs [28]. Christian Kroll
et al. employed the SDG Index database to investigate significant positive and negative
correlations between SDG performance in various countries [29]. Furthermore, Xie et al.
conducted a quantitative comparison of policy tools used by China, Japan, and South Korea
to achieve SDGs at the macro level [30,31]. Their findings revealed imbalances in SDG
progress among different Chinese provincial regions [32]. The quantitative assessment
of SDGs and the exploration of interrelations among the goals can broaden the solution
channels available to Chinese decision makers and promote a more coordinated approach
to inter-regional development.

2.2. Territorial Spatial Planning Review

Spatial planning systems are complexly linked to the socio-economic, political, and
cultural contexts of individual countries [33,34]. They include two key phases: preparation
and plan implementation [35,36]. In European Union (EU) countries, four distinct spatial
planning system models have emerged: regional–economic, comprehensive integrated, land
use management, and urbanism traditions [37,38]. The EU 2020 strategy, formulated in 2010,
emphasizes intelligent economic development and sustainable progress, with a specific focus
on regional spatial planning. Notably, the decentralization of land use planning and policies
from the central government to local authorities has been observed [35,39,40]. In the United
Kingdom, spatial planning extends beyond traditional land use planning, and the Land
Use Strategy sets a long-term vision for sustainable land use in Scotland [41,42]. Building
upon this foundation, Scotland integrates public policies into spatial planning [43–45]. The
United Kingdom prioritizes regional economic development planning, with an emphasis on
balanced regional growth. The “London metropolitan area”, centered on the capital, London,
exemplifies successful regional economic planning. Meanwhile, the United States’ National
Resource Planning Board (NRPB) has pioneered comprehensive systematic planning in the
country [46]. The inaugural comprehensive national spatial strategic plan, “U.S. 2050”, focuses
on the integrated development of the population, environment, and economy, placing greater
emphasis on environmental landscape, green spaces, and other planning components to foster
sustainable economic growth. With the reform of the Party and government institutions in
2018, China is gradually establishing a five-level, three-category national spatial planning
framework tailored to the new era of ecological civilization, and promoting the preparation
of various types of territorial spatial planning at all levels, and the basic establishment of
China’s territorial spatial planning system by 2019. Sustainable development has assumed an
increasingly prominent role in the planning strategies of all nations.

The United Nations 2030 Agenda for Sustainable Development contains 17 Sustainable
Development Goals, most of which are directly or indirectly related to sustainable spatial
development, and territorial spatial planning is the guide for national spatial development
and the spatial blueprint for sustainable development. UN-Habitat proposed that local
plans should build upon a baseline diagnosis of the local context and conditions, setting out
a comprehensive vision for the municipality, and integrating and aligning Goals and targets
to specific policies and strategies. The SDG Acceleration Toolkit, created by the United
Nations Sustainable Development Group (UNSDG) in 2017, assesses the institutional,
policy coherence and coordination of the SDGs. Voluntary Local Reviews (VLRs) serve as
a core tool in the monitoring process, and VLRs provide the grounds for municipalities
to assess their progress on individual SDG targets, enhancing policy coherence, strategic
planning, and multi-level coordination. UCLG, UN-Habitat, UNDP-Art, and Dipitació de
Barcelona created a set of Training of Trainers (ToT) modules. Module 2 of this module,
which belongs to the Territorial Planning and Sustainable Development Goals, focuses
on the alignment of public policies with the SDGs and provides guidance on how to
integrate the SDGs from planning to local policy implementation. Yang et al. proposed
that production–living–ecological (PLE) space is a functional space classified from the
perspective of multifunctional land use, and is an important prerequisite for China’s
territorial spatial planning [47]. Wen et al. used Spearman coefficients to examine the
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relationship between PLEs and SDGs to explore the impact of territorial spatial planning
on SDGs [48,49].

3. SDG-Based Self-Assessment Tool for Territorial Spatial Planning

The “Transforming Our World: 2030 Agenda for Sustainable Development”, adopted
by the United Nations, serves as a call to action and a guiding framework for all nations.
Its overarching objective is to instigate a fundamental shift in the paradigms of economic,
social, and resource–environmental sustainability.

The development of an SDG-based self-assessment tool for territorial spatial planning
involves a systematic approach divided into three sequential steps:

An in-depth analysis of the themes and connotations of the SDGs [50] forms the initial
phase. Guided by the principles of systematicity, scientific rigor, feasibility, and scalability,
and taking into account the specific provincial context in China, a provincial evaluation
indicator system is rigorously crafted.

Subsequently, in accordance with the design guidelines of the constructed provincial
evaluation index system [51], the description of indicator alignment is presented in detail.
Indicators are categorized into four distinct degrees of alignment: highly matched, basic
matched, partial matched, and mismatched.

The final step involves standardizing and quantifying the four degrees of alignment.
The overall alignment degree of each target is derived by comprehensive weight calculations.
This comprehensive evaluation process includes all forms of national spatial planning.

3.1. Analysis of the Connotation of the Selected Sustainable Development Goals

The global indicator framework of the SDGs outlined in the 2030 Agenda for Sustain-
able Development provides an intrinsic context for explaining the SDGs in conjunction
with the objectives of China’s territorial spatial planning, leading to the selection of relevant
indicators [52].

SDG 1: Eradicate poverty in all its forms worldwide. The primary aim of SDG 1 is to
eliminate poverty and minimize income inequality. It focuses on ensuring that vulnerable
and marginalized populations have access to basic services and rights. Additionally, it
seeks to enhance resource support for underdeveloped regions. Targets 1.4 and 1.5 have
been integrated into the evaluation indicators of the self-assessment tool for territorial
spatial planning, tailored to the provincial context in China.

SDG 2: Eliminate hunger, achieve food security, improve nutritional status, and pro-
mote sustainable agriculture. SDG 2 strives to ensure basic livelihoods, enhance nutrition,
and improve overall well-being. It addresses food security and sustainable agriculture.
Targets 2.1, 2.3, 2.5, and 2.a have been included in the evaluation indicators of the self-
assessment tool, accounting for the provincial situation in China.

SDG 3: Ensure healthy lifestyles and promote well-being for all ages. SDG 3 is
dedicated to safeguarding physical and mental health, reducing environmental pollution,
and expanding health coverage. It aims to reduce the burden of disease and address mental
health issues across all age groups. Target 3.9 has been incorporated into the evaluation
indicators of the self-assessment tool, considering the provincial context in China.

SDG 4: Ensure inclusive and equitable quality education and lifelong learning oppor-
tunities for all. SDG 4 seeks to improve education access and quality, alleviate educational
concerns, promote educational culture, and enhance overall educational attainment. Target
4.7 has been integrated into the evaluation indicators of the self-assessment tool, taking
into account the provincial level in China.

SDG 6: Ensure access to water and sanitation for all while promoting sustainable
development. SDG 6 addresses water as a fundamental resource and aims to ensure water
availability for domestic and productive purposes, improve water use efficiency, and create
a healthy environment. Targets 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, and 6.a have been included in
the evaluation indicators of the self-assessment tool, aligning with the provincial situation
in China.
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SDG 7: Ensure access to affordable, reliable, and sustainable modern energy for all.
Energy is essential in daily life but can contribute to environmental pollution. SDG 7
aims to promote energy access and develop renewable energy sources, clean technologies,
and efficient fossil fuel utilization. It seeks to minimize adverse effects on both people’s
lives and the environment. Targets 7.1, 7.2, 7.3, 7.a, and 7.b have been integrated into the
evaluation indicators of the self-assessment tool, accounting for the provincial context
in China.

SDG 8: Promote sustained, inclusive, and sustainable economic growth, full and
productive employment, and decent work for all. SDG 8 endeavors to foster economic de-
velopment on both national and regional scales, aiming to increase overall societal economic
productivity through diversification and technological innovation. It also emphasizes the
protection of workers’ rights, including equal pay for equal work, and the promotion of
equal opportunities for youth and persons with disabilities. Furthermore, it encourages
sustainable tourism development policies and the promotion of local cultural products to
create employment opportunities. Targets 8.1, 8.2, 8.3, 8.4, and 8.9 have been integrated
into the evaluation indicators of the self-assessment tool for territorial spatial planning,
tailored to the provincial context in China.

SDG 9: Build disaster-resilient infrastructure, promote inclusive and sustainable
industrialization, and foster innovation. Industrial strength forms the backbone of a country
or region and plays a crucial role in its economic development, ensuring the basic well-being
of the population. SDG 9 aims to enhance the well-being of all by fortifying the foundation
of the national economy, bolstering infrastructure resilience against disasters, fostering
inclusive and sustainable industrialization aligned with contemporary developments, and
promoting innovation within the industry. Targets 9.1, 9.2, 9.4, 9.5, and 9.b have been
included in the evaluation indicators of the self-assessment tool for territorial spatial
planning, taking into account the provincial situation in China.

SDG 10: Reduce inequalities within and between countries. In Shaanxi Province, the
primary focus of SDG 10 is to diminish disparities among provincial regions, empower all
citizens, raise awareness and understanding of the broader societal context and strategic
planning, and facilitate social, economic, and political integration for all. Target 10.2
has been integrated into the evaluation indicators of the national spatial planning self-
assessment tool, tailored to the provincial context in China.

SDG 11: Build inclusive, safe, resilient, and sustainable cities and human settlements.
Adequate housing is a fundamental requirement for people’s lives, and the aim of SDG
11 is to ensure basic living standards; plan and construct settlements that are inclusive,
safe, and resilient to disasters; adopt unified urban development strategies; coordinate
comprehensive development; and enhance public space infrastructure to better meet the
needs of social welfare. In alignment with China’s provincial situation, targets 11.2, 11.3,
11.4, 11.5, 11.6, 11.7, 11.a, and 11.b have been incorporated into the evaluation indicators of
the self-assessment tool for territorial spatial planning.

SDG 12: Ensure sustainable consumption and production patterns. The foundation
of people’s lives revolves around consumption and production. SDG 12 aims to “save
sources and open streams” by reducing pollution and waste during consumption and
production processes, promoting innovative and energy-efficient industries and production
technologies, such as cultural tourism and renewable energy sources. Central to production
and consumption patterns is the cultivation of awareness regarding sustainable develop-
ment. Targets 12.2, 12.8, and 12.a have been integrated into the evaluation indicators of
the self-assessment tool for territorial spatial planning, considering the provincial context
in China.

SDG 13: Take urgent action to address climate change and its effects. Climate change
has emerged as a global concern, and countries worldwide share the responsibility of
environmental protection and climate change mitigation. At the provincial level in Shaanxi
Province, measures to respond to climate change include bolstering resilience and adap-
tation capacity to climate-related and natural disasters, along with indirect measures to
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address climate change and its effects. Target 13.1 has been incorporated into the evalu-
ation indicators of the self-assessment tool for territorial spatial planning, tailored to the
provincial situation in China.

SDG 14: Conservation and sustainable use of oceans and marine resources for sustain-
able development. Marine resources represent valuable assets that can be harnessed and
developed by humanity. The coastal regions in the eastern and southern parts of China are
endowed with abundant marine resources. Moreover, the Yangtze River and the Yellow
River, as pivotal waterways in China, discharge into the sea, traversing multiple provinces,
potentially affecting marine resources. In alignment with China’s provincial context, targets
14.1 and 14.2 have been integrated into the evaluation indicators of the self-assessment tool
for territorial spatial planning.

SDG 15: Protect, restore, and promote the sustainable use of terrestrial ecosystems,
sustainably manage forests, combat desertification, halt and reverse land degradation, and
halt biodiversity loss. The safeguarding and development of the ecological environment
have emerged as central tenets of global and national development endeavors, fostering the
realization of a shared future for humanity. This goal underscores the importance of forest
management, land degradation mitigation, and biodiversity preservation. Targets 15.1, 15.2,
15.3, 15.4, 15.5, 15.9, 15.a, and 15.b have been incorporated into the evaluation indicators
of the self-assessment tool for territorial spatial planning, tailored to the provincial level
in China.

SDG 16: Create peaceful and inclusive societies for sustainable development, provide
access to justice for all, and build effective, accountable, and inclusive institutions at all
levels. While promoting comprehensive sustainable development planning and policy
formulation, SDG 16 emphasizes the implementation of envisioned initiatives aimed at
enhancing people’s access to justice and establishing effective, accountable, and inclusive
institutions. Targets 16.6, 16.7, and 16.10 have been integrated into the evaluation indicators
of the self-assessment tool for territorial spatial planning, considering the provincial context
in China.

3.2. Design Question Leads and Match Descriptions

In accordance with the evaluation index framework established in Section 3.2, a
problem-guided design is undertaken, coupled with an analysis of the SDGs’ essence and
China’s specific provincial circumstances. This results in the development of an assessment
system tailored for the evaluation of local territorial spatial planning. The evaluation
index framework, as devised by this research institute, selects 15 SDGs and 57 sustainable
development targets based on the SDGs’ index system, as depicted in the table or figure.
Concurrently, the concrete description of indicator matches is provided through question
guidance, thereby mitigating subjectivity to a certain extent. See Appendix A for full
question guide form.

The SDG-based territorial spatial self-assessment tool created in this paper catego-
rizes matches into four degrees: highly matched, basic matched, partial matched, and
mismatched. Highly matched signifies that the selected indicators closely align with the tar-
gets. Basic matched denotes that the selected indicators are designed for the target content,
although they may not be identical, with the effect being essentially similar. Partial matched
indicates that the selected indicators include or reflect a portion of the target content or
indirectly contribute to it. Mismatched, on the other hand, indicates a complete absence or
inadequate representation of the targets within the content. Meanwhile, different colors
and scores’ values represent different matching degrees. Highly matched is represented by
dark green and assigned a value of 3. Basic matched is shown in light green and assigned a
value of 2. Partial matched is shown in orange and assigned a value of 1. Mismatched is
shown in red and assigned a value of 0.

As an illustrative example, it considers SDG 2 (ending hunger, achieving food security,
improving nutrition, and promoting sustainable agriculture), as presented in Table 1. The
objective of SDG 2 is to ensure people’s basic sustenance, progressively enhance nutritional
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status within a framework of basic protection, and enhance human well-being. At the
individual level, this entails optimizing the allocation of individual land and production
resources, among other factors. From a broader perspective, it includes the assurance of
soil and food security, the advancement of agricultural support technology, the bolster-
ing of agricultural infrastructure, and the management of animal and plant gene banks.
Additionally, it involves fostering multistakeholder cooperation in the marketplace and
enhancing disaster prevention capacity within the system.

Table 1. Description of problem guidance and match degree for target 2.1.

SDG 2 Ending hunger, achieving food security, improving
nutrition, and promoting sustainable agriculture.

Target 2.1

2.1: By 2030, end hunger and ensure that all people,
especially the poor and vulnerable, including
infants, have access to safe, nutritious, and
adequate food throughout the year.

Problem guidance

Whether special consideration has been given to
the poor and vulnerable groups, including
infants;whether to consider the development of
food-related industries and food trade to
adequately meet people’s needs for safe, nutritious,
and adequate food.

Highly matched (3)
(highly consistent with the targets)

Yes, special consideration is given to poor and
vulnerable groups, including infants; significantly
enhance the development of food-related
industries and food trade to adequately meet
people’s needs for safe, nutritious, and
adequate food.

Basic matched (2)
(the selected indicators are designed for

the target content, but not exactly the
same or the effect is basically the same)

Involving poor and vulnerable groups, including
infants, to enhance the development of
food-related industries and food trade to
adequately meet people’s needs for safe, nutritious,
and adequate food.

Partial matched (1)
(the selected indicators involve or reflect
part of the target’s content or indirectly

help the target’s content)

Involving the development of food-related
industries and food trade to meet people’s needs
for safe and nutritious food to a certain extent.

Mismatched (0)
(a complete absence or representation of

the objectives in the target content)

No, it does not involve the development of
food-related industries and food trade, and does
not meet people’s needs for safe and
nutritious food.

Note: Highly matched is represented by dark green. Basic matched is shown in light green. Partial matched is
shown in orange. Mismatched is shown in red.

Consider target 2.1: By 2030, end hunger and ensure that all people, especially the
poor and vulnerable, including infants, have access to safe, nutritious, and adequate food
throughout the year. In light of China’s provincial-level context, this target cannot be
comprehensively evaluated via quantitative data. Moreover, it may not entirely align with
the provincial circumstances. Consequently, the design inquiries are guided to “Whether
special consideration has been given to the poor and vulnerable groups, including infants;
and whether to consider the development of food-related industries and food trade to
adequately meet people’s needs for safe, nutritious and adequate food”. A highly matched
description would read as follows: “Yes, special consideration is given to poor and vul-
nerable groups, including infants; significantly enhance the development of food-related
industries and food trade to adequately meet people’s needs for safe, nutritious and ad-
equate food”. Basic matching is described as “involving poor and vulnerable groups,
including infants, to enhance the development of food-related industries and food trade to
adequately meet people’s needs for safe, nutritious and adequate food”. Partial matching
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is described as “involving the development of food-related industries and food trade to
meet people’s needs for safe and nutritious food to a certain extent”, while mismatching is
described as “no, it does not involve the development of food-related industries and food
trade, and does not meet people’s needs for safe and nutritious food”.

The problem-guided design and description of the degree of matching in the SDG-
based self-assessment tool are similar to the method of target 2.1, and the focus is on
combining the connotation of SDGs and the specific conditions of China’s provinces.

3.3. Evaluation Results and Analysis

In accordance with the selection of indicators deemed suitable for provincial territorial
spatial planning documents and self-assessment tools, each indicator is categorized into
one of four levels: highly matched, basically matched, partially matched, and mismatched.
These choices are subsequently standardized and quantified, with respective values as-
signed as 3, 2, 1, and 0. It is important to note that each specific indicator within every goal
carries the same weight. The overall matching degree for each goal can be determined by
comprehensively calculating the weighted results, yielding a percentage and total score.
This process facilitates the holistic evaluation of diverse types of territorial spatial plan-
ning. It allows for a visual analysis of the alignment between territorial spatial planning
documents and SDGs.

Furthermore, utilizing the SDGs’ self-assessment tool for territorial spatial planning, an
examination of the strategic layout, orientation, and developmental trajectory of territorial
spatial planning documents created by provincial regions in China is conducted. The
comprehensive weight percentage matching degree is defined as follows: Highly Matching
Value: 75–100%, excluding 75%; Basic Matching Value: 50–75%, excluding 50%; Partial
Matching Value: 0–50%, excluding 0; Mismatching Value: 0.

4. Application of Self-Assessment Tools: A Case Study of Shaanxi Province
4.1. Application of Self-Assessment Tools in Territorial Spatial Planning in Shaanxi Province

In line with the consideration of resource and environmental carrying capacity, ter-
ritorial development suitability, and the demand for talent in the economic and social
sectors, the Shaanxi Provincial Territorial Spatial Planning (2021–2035) strategically outlines
patterns for protection and development, cultural heritage preservation, factor allocation,
improvement and restoration, and regional synergies. This plan places particular emphasis
on the effective safeguarding, well-organized development, and efficient utilization of
territorial space. It includes the entire land area within the administrative boundaries of
Shaanxi Province, covering a total area of 205,600 square kilometers. The planning horizon
extends from 2021 to 2035.

The evaluation of the content within the Shaanxi Provincial Territorial Spatial Planning
(2021–2035) document employs the SDG-based self-assessment tool for national spatial
planning, which has been developed for this purpose. The evaluation process involves
several key stages:

First, the self-assessment tool elucidates the core essence of specific objectives featured
in the Shaanxi Provincial Planning Assessment. This aids in comprehending the scope and
relevance of these objectives in relation to the planning indices.

Second, a comprehensive review of the Shaanxi Provincial Territorial Spatial Planning
(2021–2035) document is conducted. This entails the extraction of pertinent indicators that
correspond to the specific objectives and aligning them with the summarized context of
the plan. During this phase, any indirect relationships between indicators and specific
sustainable development objectives that may have been overlooked are identified.

Third, the matching degree for planning indicators is determined and quantified,
guided by the question guide and matching degree descriptions provided within the
self-assessment tool.

Lastly, following the principle of equal weighting for targets within each objective, the
percentage and overall score reflecting the degree of alignment between each objective and
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the SDGs are computed using the constructed self-assessment tool. Utilizing SDG 2 as a
case study (Table 2), the relevant content extracted from the evaluated Shaanxi Provincial
Territorial Spatial Planning is juxtaposed with the corresponding specific objectives, guided
by the provided instructions. Concurrently, to mitigate the risk of omissions and oversights
during the content screening process, it is crucial to attain a more profound comprehension
of certain terms and concepts mentioned in the planning documents.

Table 2. Match between Shaanxi provincial territorial spatial planning (2021–2035) and SDG 2.

SDGs Target Problem Guidance of Shaanxi Provincial Territorial Space Planning
(2021–2035) Degree of Match

SDG2
Zero Hunger

2.1
(1) The poor and the vulnerable are given special consideration.

(2) Consider the development of food-related industries and food trade to
fully meet people’s needs for safe, nutritious and sufficient food.

Partial matched

2.3

(1) Ensure that small-scale food producers have equal access to land, other
productive resources and inputs, knowledge, financial services, markets,

and opportunities for value addition and non-farm employment.
(2) Double incomes of small-scale food producers, in particular women,

indigenous peoples, family farmers, pastoralists and fishers.

Highly matched

2.4

(1) Ensure sustainable food production systems and implement resilient
agricultural practices that increase productivity and production.

(2) Help maintain ecosystems, that strengthen capacity for adaptation to
climate change, extreme weather, drought, flooding and other disasters

and that progressively improve land and soil quality.

Highly matched

2.5

(1) Maintain the genetic diversity of seeds, cultivated plants and farmed
and domesticated animals and their related wild species.

(2) Implement policies and measures to maintain genetic diversity in seeds,
cultivated crops, farmed and domesticated animals and

related wildlife species.

Basic matched

2.a

(1) Enhance international cooperation, in rural infrastructure, agricultural
research and extension services, technology development and plant and

livestock gene banks.
(2) Enhance agricultural productive capacity of the country and regions

Partial matched

For instance, the term “agricultural industrial belt” pertains to the unique climatic
and geographical conditions of the local region. This concept includes a comprehensive
consideration of diverse local agricultural resources, including a wide range of agricultural
product varieties and innovative agricultural organizational models. The overarching
goal is to align with market demands and enhance the competitiveness of the agricultural
sector. This concept serves as a developmental blueprint for the establishment of distinctive,
large-scale, coordinated, and sustainable areas that are advantageous for the production of
agricultural products.

Furthermore, the “agricultural industrial belt” also serves as an effective strategy for
absorbing surplus labor from rural areas, thereby generating employment opportunities. A
deeper understanding of the agricultural industrial belt reveals that this indicator is well
aligned with specific objectives, 2.1, 2.3, 8.3, 9.b, and 11.3, within the assessment framework.

4.2. Application of Self-Assessment Tools in Ecological Restoration Planning in Shaanxi Province

The Shaanxi Province Land Space Ecological Restoration Planning (2021–2035) ad-
dresses critical issues related to Shaanxi’s vulnerable ecological environment, the dimin-
ished ecological functions of farmland, and the declining ecological quality of urban areas.
The plan outlines a comprehensive environmental management zone and a multi-level
corridor-based land space ecological restoration pattern. It outlines six pivotal ecological
restoration projects that include the protection and restoration of mountains, rivers, forests,
farmlands, lakes, grasslands, and deserts. This integrated approach spans ecological, so-
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cial, economic, and managerial dimensions. The planning scope includes the entire land
area within the administrative boundaries of Shaanxi Province, covering a total area of
205,600 square kilometers. The planning period extends from 2021 to 2035.

Utilizing the SDG-based self-assessment tool designed for national spatial planning,
an evaluation of the “Shaanxi Provincial Territorial Land Space Ecological Restoration
Planning (2021–2035)” was conducted. The methodology employed aligns with the steps
utilized in the self-assessment tool for national spatial planning in the “Shaanxi Provincial
Territorial Spatial Planning (2021–2035)”.

Utilizing SDG 15 as an example (Table 3), relevant content from the assessed Shaanxi
Provincial Land Space Ecological Restoration Planning (2021–2035) is extracted, aligning
it with the provided guidance. For instance, the concept of a “national park” entails the
adoption of a fundamental development strategy prioritizing the protection of the ecological
environment, natural resources, and balanced tourism development. This strategy aims
to safeguard the natural ecological environment, preserve the originality and integrity
of natural cultural heritage, enforce stringent protection and restoration measures for
critical ecosystems, and ensure the long-term and effective conservation of rare wildlife.
The protection of rare wildlife and plants, coupled with the sustained preservation of
natural heritage for future generations, holds significant importance in establishing a
robust national ecological security barrier. A more comprehensive understanding of the
national park concept reveals its alignment with targets 2.5, 6.6, 8.9, 11.4, 11.6, 15.4, and
15.5 within the assessment framework.

Table 3. Match between Shaanxi Province Land Space Ecological Restoration Planning (2021–2035)
and SDG 15.

SDGs Target Problem Guidance of Shaanxi Provincial Land Space Ecological
Restoration Planning (2021–2035) Degree of Match

SDG15
Life on Land

15.1

(1) Correctly identify terrestrial and inland freshwater ecosystems
and their services.

(2) Protect, restore and sustainably use terrestrial and inland
freshwater ecosystems and their services.

Highly matched

15.2
(1) Promote the implementation of sustainable management of all

types of forests, halt deforestation and restore degraded forests.
(2) Increase afforestation and reforestation globally.

Highly matched

15.3 (1) Combat desertification, restore degraded land and soil.
(2) Strive to achieve a land degradation-neutral world. Highly matched

15.4
(1) Ensure the conservation of mountain ecosystems.

(2) Strengthen the capacity of mountain ecosystems to provide
benefits essential for sustainable development.

Highly matched

15.5
(1) Take urgent and significant action to reduce the degradation of

natural habitats and halt the loss of biodiversity.
(2) Protect and prevent the extinction of threatened species.

Highly matched

15.9
Integrate ecosystem and biodiversity values into national and local

planning, development processes, poverty reduction strategies
and accounts.

Basic matched

15.a
Mobilize and significantly increase financial resources from all

sources to conserve and sustainably use biodiversity
and ecosystems.

Highly matched

15.b Mobilize significant resources from all sources and at all levels to
finance sustainable forest management. Basic matched
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4.3. Results and Discussion
4.3.1. The Analysis of the Results from Applying the Self-Assessment Tool in Shaanxi
Province’s Territorial Spatial Planning

Using the SDG-based self-assessment tool for territorial spatial planning, we con-
ducted an evaluation of the “Shaanxi Provincial Territorial Spatial Planning (2021–2035)”.
The construction of the assessment framework for the remaining objectives followed the
same steps as outlined for SDG 2. The final results are illustrated in Figure 1, where gray
signifies the unselected specific objectives of sustainable development, orange indicates
“partial matched”, dark green represents “high matched”, light green signifies “basic
matched”, and red indicates “mismatched”.
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Upon assessing Shaanxi Provincial Territorial Spatial Planning (2021–2035) using the
SDG-based self-assessment tool for territorial spatial planning, the final result percentage
stands at 58.09%, denoting a fundamental level of alignment (Figure 2). This indicates that
Shaanxi Province’s territorial spatial planning (2021–2035) is well coordinated with the
established assessment system but does not achieve complete congruence. Simultaneously,
it exhibits a substantial degree of coherence with the United Nations’ SDGs’ framework,
demonstrating consistency with both global and national sustainable development trends
and their extensive scope.

Notably, there are no disparities in the assessment of Shaanxi Province’s territorial
spatial planning objectives. Over 73% of the assessed objectives display basic matched,
while the remaining less than 27% exhibit partial compatibility. SDG 11 and SDG 15 of
Shaanxi Provincial Territorial Spatial Planning (2021–2035) demonstrate notably highly
matched, with percentages of 79.17% and 75%, respectively. This underscores the sub-
stantial emphasis placed on promoting the sustainable development of urban areas and
enhancing the basic living conditions of the population.

In conclusion, Shaanxi Province’s territorial spatial plan demonstrates a commendable
commitment to fostering the sustainable development of urban areas and improving the
fundamental living conditions of its residents.
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4.3.2. The Analysis of the Results of the Application of Self-Assessment Tools in Ecological
Restoration Planning in Shaanxi Province

The SDG-based self-assessment tool for territorial spatial planning evaluates the con-
tent of the document titled “Shaanxi Province Land Space Ecological Restoration Planning
(2021–2035)”. The procedures for assessing the remaining objectives within the constructed
framework correspond to the compatibility analysis steps previously outlined for SDG 15.
The final results are visually represented in Figure 1.

The utilization of the SDG-based self-assessment tool for territorial spatial planning in
the context of Shaanxi Province’s ecological restoration planning yielded a final score of
46.67%. This score indicates a partial alignment, bordering on basic compatibility (Figure 3).
This implies that Shaanxi Province Land Space ecological restoration planning (2021–2035)
generally conforms to the established assessment system.

In the assessment of the objectives within Shaanxi Provincial Land Space Ecological
Restoration Planning (2021–2035), it is worth noting that SDG 7, which pertains to ensuring
access to affordable, reliable, and sustainable modern energy, deviates from the overall
pattern. Approximately 46.7% of the assessed objectives exhibit partial alignment, while
the remaining 46.7% demonstrate a basic or high level of compatibility. This divergence
suggests certain disparities between the Land Space Ecological Restoration Plan and the
global considerations of sustainable development, particularly concerning the plan’s scope
and comprehensiveness. It is noteworthy that in the SDG-based assessment for territorial
spatial planning in Shaanxi Province, the territorial spatial ecological restoration plan
excludes modern energy, likely due to its status as a critical specialized plan within the
broader national spatial planning framework. In the context of the objectives within Shaanxi
Province’s land space ecological restoration plan, SDG 15 stands out with a high level of
compatibility, registering at 91.67%. This underscores the plan’s significant emphasis on
the protection, restoration, and sustainable utilization of ecosystems.
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5. Conclusions

Drawing upon the United Nations SDGs, this paper systematically examines the
essence of SDGs, consolidates and synthesizes assessment methods and advancements,
and constructs a specialized self-assessment tool for provincial territorial spatial planning
grounded in the SDGs, tailored to the unique characteristics of Chinese provinces. The key
procedural steps involve crafting a suitable SDG assessment framework for the provincial
level in China, formulating a guiding problem set, delineating the degree of alignment,
extracting relevant indicators from selected national spatial planning documents, rigorously
scrutinizing the level of congruence, and conducting a comprehensive evaluation of the
results. The findings are as follows:

The comprehensive evaluation result of the SDG-based territorial spatial planning
assessment tool for Shaanxi Provincial Territorial Spatial Planning (2021–2035) indicates a
fundamental level of compatibility. This underscores a strong alignment with the devised
assessment system. This alignment implies a robust adherence to the United Nations’
SDGs’ framework, and an enhanced consistency in the provincial-level territorial spatial
planning’s alignment with global and national sustainable development trends. This
alignment also includes a broader scope and a more inclusive consideration of strategic
direction and developmental aspects.

The overall evaluation results of the SDG-based territorial spatial planning assessment
tool for Shaanxi Province Land Space Ecological Restoration Planning (2021–2035) reveal
a partial degree of alignment, approaching a basic level. The assessment demonstrates
a moderate level of congruence with the established assessment system, addressing or
reflecting some of the formulated assessment objectives or indirectly influencing them.
Simultaneously, it exhibits a heightened harmony with the SDGs’ framework endorsed by
the United Nations. Nevertheless, the planning and design of ecological restoration for the
provincial land space exhibit certain disparities concerning global and national sustainable
development trends or the breadth of the covered scope, notably excluding relevant content
related to modern energy.
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Both the Shaanxi Provincial Territorial Spatial Planning (2021–2035) and Shaanxi
Province Land Space Ecological Restoration Planning (2021–2035) emphasize the signifi-
cance of fostering harmonious development between humans and nature. They focus on
safeguarding, restoring, and promoting the sustainable use of ecosystems. The Ecological
Restoration Planning provides more detailed content regarding the implementation ob-
jectives for the harmonious development of ecology and humanity. This specificity aligns
with the strategic directives of the Territorial Spatial Planning, reflecting the broader focus
at the national and global levels on the sustainable development of ecosystems.

The document of Shaanxi Province’s territorial spatial planning can further promote
the harmonious development of people and nature; add specific management measures
from the aspects of ecological protection, resource and energy conservation, and intensive
development of territorial space; strengthen the binding content of the plan in the fields
of ecological protection and control; and improve the pertinence and operability of the
preparation of territorial spatial planning. Shaanxi Provincial Territorial Spatial Ecological
Restoration Planning (2021–2035) can consider adding modern energy-related content,
such as the ecological restoration of mining areas being closely related to the development
of energy, through the sustainable use of energy to further promote the restoration and
protection of the ecological environment.

6. Prospects

The United Nations 2030 Agenda for Sustainable Development contains 17 Sustain-
able Development Goals, most of which are directly or indirectly related to sustainable
spatial development, and territorial spatial planning is the guide for national spatial devel-
opment and the spatial blueprint for sustainable development. Global urban expansion
will accelerate land cover and habitat change, with serious implications for regional and
global environmental issues such as climate change, biodiversity, and arable land loss.
Territorial spatial planning can better achieve the goals of sustainable development by
emphasizing bottom-line constraints and a mechanism for pushing back to ensure eco-
logical, economical use of resources and the use of resources in an appropriate manner,
and efficient use of territorial space to promote intensive development, as well as green
development and integrated synergies. Meanwhile, carried out at the same time are the
concepts of ecological civilization and sustainable development in the areas of planning,
planning implementation, and management systems.

This paper has developed a self-assessment tool for assessing China’s provincial
territorial spatial planning based on the SDGs, particularly focusing on evaluating Shaanxi
Province’s territorial spatial planning and territorial spatial ecological restoration planning.
However, it is essential to acknowledge certain limitations in this study.

Firstly, the construction of the evaluation index system carries a degree of subjec-
tivity. Although the SDGs’ connotations have been analyzed, the researcher’s subjective
influence plays a role in determining the evaluation indexes. To enhance the accuracy of
the evaluation, it is advisable to consider expert review, verification, or the incorporation
of reference opinions in future research endeavors. Secondly, due to the ongoing refine-
ment and localization of the specific planning index system for national spatial planning,
there is an insufficient quantitative evaluation of normative indicators in the guidelines
for the preparation of national spatial planning. Simultaneously, the available data from
the current conditions, which are sourced from public version planning documents, are
limited. This limitation results in a partial matching evaluation of ecological restoration
planning for the national spatial space in Shaanxi Province, including only select indicators.
Consequently, these findings may exhibit deviations, and to enhance the accuracy of the
evaluation of national spatial planning, it is crucial to utilize more detailed document data
and incorporate additional quantitative indicators. At the same time, the self-assessment
tool method of territorial spatial planning based on Sustainable Development Goals is
relatively unique, and it is difficult to compare the results due to the lack of similar studies.
Later, similar studies in other regions can be added for comparison.
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Appendix A

Sustainable Development Goals Target 1 Problem Guidance (Y/N)

SDG 1
No Poverty

End poverty in all its forms
everywhere

1.4

(1) The poor and the vulnerable are given special
consideration.
(2) People have equal rights to economic resources.
(3) People acquire the use of land and other forms of
property.
(4) It involves people’s access to natural resources and
appropriate new technology.

1.5

(1) The poor and the vulnerable are given special
consideration.
(2) It strengthens the resilience and reduces their exposure
and vulnerability to climate-related extreme events and
other economic, social, and environmental shocks and
disasters.

SDG 2
Zero Hunger

End hunger, achieve food security
and improved nutrition, and
promote sustainable agriculture

2.1

(1) The poor and the vulnerable are given special
consideration.
(2) Consider the development of food-related industries and
food trade to fully meet people’s needs for safe, nutritious,
and sufficient food.

2.3

(1) Ensure that small-scale food producers have equal access
to land, other productive resources and inputs, knowledge,
financial services, markets, and opportunities for value
addition and non-farm employment.
(2) Double incomes of small-scale food producers, in
particular women, Indigenous peoples, family farmers,
pastoralists, and fishers.

2.4

(1) Ensure sustainable food production systems and
implement resilient agricultural practices that increase
productivity and production.
(2) Help maintain ecosystems that strengthen capacity for
adaptation to climate change, extreme weather, drought,
flooding, and other disasters and that progressively
improve land and soil quality.
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2.5

(1) Maintain the genetic diversity of seeds, cultivated plants,
and farmed and domesticated animals and their related
wild species.
(2) Implement policies and measures to maintain genetic
diversity in seeds, cultivated crops, farmed and
domesticated animals, and related wildlife species.

2.a

(1) Enhance international cooperation, in rural
infrastructure, agricultural research and extension services,
technology development, and plant and livestock gene
banks.
(2) Enhance agricultural productive capacity of the country
and regions.

SDG 3
Good Health and
Well-being

Ensure healthy lives and promote
well-being for all at all ages

3.9
(1) Effectively reduce the use of hazardous chemicals.
(2) Take measures to reduce air, water, and soil pollution.

SDG 4
Quality Education

Ensure inclusive and equitable
quality education and promote
lifelong learning opportunities
for all

4.7

(1) Ensure that all learners acquire the knowledge and skills
needed to promote sustainable development.
(2) Conduct education for sustainable development and
sustainable lifestyles, human rights, gender equality,
promotion of a culture of peace and non-violence, global
citizenship, and appreciation of cultural diversity and of
culture’s contribution to sustainable development.

SDG 6
Clean Water and
Sanitation

Ensure availability and
sustainable management of
water and sanitation for all

6.1
Achieve universal and equitable access to safe and
affordable drinking water for all.

6.2

(1) Special consideration is given to the needs of women,
girls, and vulnerable groups.
(2) Take measures to achieve access to adequate and
equitable sanitation and hygiene.

6.3

(1) Reduce pollution and eliminate dumping.
(2) Reduce the discharge of hazardous chemicals and
materials to a minimum and halve the proportion of
untreated wastewater.
(3) Substantially increasing recycling and safe reuse globally.

6.4

(1) Substantially increase water-use efficiency across all
sectors.
(2) Ensure sustainable withdrawals and supply of
freshwater.

6.5
(1) Implement integrated water resources’ management at
all levels.
(2) Transboundary cooperation as appropriate.

6.6
(1) Correctly identify water-related ecosystems, including
mountains, forests, wetlands, rivers, aquifers, and lakes.
(2) Protect and restore water-related ecosystems.

6.a

(1) Help to adopt and improve rainwater harvesting,
desalination, water efficiency, wastewater treatment, water
recovery, and reuse technologies.
(2) Help developing countries with water- and
sanitation-related activities and programs.
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SDG 7
Affordable and
Clean Energy

Ensure access to affordable,
reliable, sustainable, and
modern energy for all

7.1
Ensure universal access to affordable, reliable, and modern
energy services.

7.2
Substantially increase the share of renewable energy in the
global energy mix.

7.3 Double the global rate of improvement in energy efficiency.

7.a

(1) Facilitate access to clean energy research and technology,
including renewable energy, energy efficiency, and
advanced and cleaner fossil fuel technology.
(2) Promote investment in energy infrastructure and clean
energy technology.

7.b
Expand infrastructure and upgrade technology for
supplying modern and sustainable energy services for all in
developing countries.

SDG 8
Decent Work and
Economic Growth

Promote sustained, inclusive,
and sustainable economic growth,
full and productive employment,
and decent work for all

8.1
Sustain per capita economic growth in accordance with
national circumstances.

8.2
(1) Achieve higher levels of economic productivity through
diversification, technological upgrading, and innovation.
(2) Develop high-value-added and labor-intensive sectors.

8.3

(1) Promote development-oriented policies.
(2) Support productive activities, decent job creation,
entrepreneurship, creativity, and innovation.
(3) Encourage the formalization and growth of micro-,
small-, and medium-sized enterprises, including through
access to financial services.

8.4
Progressively improve the global resource efficiency in
consumption and production and endeavor to decouple
economic growth from environmental degradation.

8.9
(1) Devise and implement policies to promote sustainable
tourism.
(2) Create jobs and promote local culture and products.

SDG 9
Industry,
Innovation, and
Infrastructure

Build resilient infrastructure,
promote inclusive and sustainable
industrialization, and foster
innovation

9.1
(1) Develop quality, reliable, sustainable, and resilient
infrastructure.
(2) Support economic development and human well-being.

9.2 Promote inclusive and sustainable industrialization.

9.4

(1) Upgrade infrastructure and retrofit industries to make
them sustainable.
(2) Increase resource-use efficiency and greater adoption of
clean and environmentally sound technologies and
industrial processes.

9.5

(1) Enhance scientific research; upgrade the technological
capabilities of industrial sectors.
(2) Encourage innovation and substantially increasing the
number of research and development workers per 1 million
people and public and private research and development
spending.

9.b

(1) Support domestic technology development, research,
and innovation.
(2) Ensure a conducive policy environment for, inter alia,
industrial diversification and value addition to
commodities.
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SDG 10
Reduced
Inequalities

Reduce inequality within and
among countries

10.2
Empower and promote the social, economic, and political
inclusion of all, irrespective of age, sex, disability, race,
ethnicity, origin, religion, or economic or other status.

SDG 11
Sustainable Cities
and Communities

Make cities and human
settlements inclusive, safe,
resilient, and sustainable

11.2

(1) Provide access to safe, affordable, accessible, and
sustainable transport systems for all.
(2) Improve road safety by expanding public transport.
(3) Special attention to the needs of those in vulnerable
situations, women, children, persons with disabilities, and
older persons.

11.3

Enhance inclusive and sustainable urbanization and
capacity for participatory, integrated, and sustainable
human settlement planning and management in all
countries.

11.4
Strengthen efforts to protect and safeguard the world’s
cultural and natural heritage.

11.5

(1) With a focus on protecting the poor and people in
vulnerable situations.
(2) Significantly reduce the number of deaths and the
number of people affected.

11.6

(1) Reduce the adverse per capita environmental impact of
cities.
(2) Pay special attention to air quality and municipal and
other waste management.

11.7
Provide universal access to safe, inclusive and accessible,
green, and public spaces, in particular for women and
children, older persons, and persons with disabilities.

11.a
Support positive economic, social, and environmental links
between urban, peri-urban, and rural areas.

11.b

Substantially increase the number of cities and human
settlements adopting and implementing integrated policies
and plans towards inclusion, resource efficiency, mitigation,
and adaptation to climate change, and resilience to
disasters.

SDG 12
Sustainable
Consumption and
Production

Ensure sustainable consumption
and production patterns

12.2
Achieve the sustainable management and efficient use of
natural resources.

12.8
Ensure that people everywhere have the relevant
information and awareness for sustainable development
and lifestyles in harmony with nature.

12.a

(1) Support developing countries to strengthen their
scientific and technological capacity.
(2) Move towards more sustainable patterns of consumption
and production.

SDG 13
Climate Action

Take urgent action to combat
climate change and its impacts

13.1
Strengthen resilience and adaptive capacity to
climate-related hazards and natural disasters in all
countries.
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SDG 14
Life Under Water

Conserve and sustainably use
the oceans, seas, and marine
resources for sustainable
development

14.1

(1) Prevent and significantly reduce marine pollution of all
kinds.
(2) Reduce land-based activities, including marine debris
and nutrient pollution.

14.2

(1) Sustainably manage and protect marine and coastal
ecosystems, including by strengthening resilience to
disasters.
(2) Take action for their restoration in order to achieve
healthy and productive oceans.

SDG 15
Life on Land

Protect, restore, and promote
sustainable use of terrestrial
ecosystems, sustainably manage
forests, combat desertification,
and halt and reverse land
degradation and halt
biodiversity loss

15.1

(1) Correctly identify terrestrial and inland freshwater
ecosystems and their services.
(2) Protect, restore, and sustainably use terrestrial and
inland freshwater ecosystems and their services.

15.2

(1) Promote the implementation of sustainable management
of all types of forests, halt deforestation, and restore
degraded forests.
(2) Increase afforestation and reforestation globally.

15.3
(1) Combat desertification; restore degraded land and soil.
(2) Strive to achieve a land-degradation-neutral world.

15.4
(1) Ensure the conservation of mountain ecosystems.
(2) Strengthen the capacity of mountain ecosystems to
provide benefits essential for sustainable development.

15.5

(1) Take urgent and significant action to reduce the
degradation of natural habitats and halt the loss of
biodiversity.
(2) Protect and prevent the extinction of threatened species.

15.9
Integrate ecosystem and biodiversity values into national
and local planning, development processes, poverty
reduction strategies, and accounts.

15.a
Mobilize and significantly increase financial resources from
all sources to conserve and sustainably use biodiversity and
ecosystems.

15.b
Mobilize significant resources from all sources and at all
levels to finance sustainable forest management.

SDG 16
Peace, Justice, and
Strong Institutions

Promote peaceful and inclusive
societies for sustainable
development, provide access to
justice for all, and build effective,
accountable, and inclusive
institutions at all levels

16.6

(1) Develop effective, accountable, and transparent
institutions at all levels.
(2) Let the public feel satisfied with the public service
experience.

16.7
Ensure responsive, inclusive, participatory, and
representative decision making at all levels.

16.10
Ensure public access to information and protect
fundamental freedoms.

1 https://sdgs.un.org/goals (accessed on 20 January 2024).

References
1. UN Environment Programme. Ecosystem and Human Well-Being—Synthesis [EB]; UNEP—UN Environment Programme: Nairobi,

Kenya, 2005.
2. Sachs, J.D. From Millennium Development Goals to Sustainable Development Goals. Lancet 2012, 379, 2206–2211. [CrossRef]
3. Carra, M.; Caselli, B.; Rossetti, S.; Zazzi, M. Widespread Urban Regeneration of Existing Residential Areas in European Medium-

Sized Cities—A Framework to Locate Redevelopment Interventions. Sustainability 2023, 15, 13162. [CrossRef]
4. IUCN. Guidance for Using the IUCN Global Standard for Nature-Based Solutions, 1st ed.; IUCN: Gland, Switzerland, 2020.
5. Lafortezza, R.; Sanesi, G. Nature-based solutions: Settling the issue of sustainable urbanization. Environ. Res. 2019, 172, 394–398.

[CrossRef] [PubMed]

https://sdgs.un.org/goals
https://doi.org/10.1016/S0140-6736(12)60685-0
https://doi.org/10.3390/su151713162
https://doi.org/10.1016/j.envres.2018.12.063
https://www.ncbi.nlm.nih.gov/pubmed/30825690


Sustainability 2024, 16, 2965 20 of 21

6. Liu, B.; Wang, T.; Zhang, J.; Wang, X.; Chang, Y.; Fang, D.; Yang, M.; Sun, X. Sustained sustainable development actions of China
from 1986 to 2020. Sci. Rep. 2021, 11, 8008. [CrossRef] [PubMed]

7. Eustachio, J.H.P.P.; Caldana, A.C.F.; Liboni, L.B.; Martinelli, D.P. Systemic indicator of sustainable development: Proposal and
application of a framework. J. Clean. Prod. 2019, 241, 118383. [CrossRef]

8. Allen, C.; Nejdawi, R.; El-Baba, J.; Hamati, K.; Metternicht, G.; Wiedmann, T. Indicator-based assessments of progress towards the
sustainable development goals (SDGs): A case study from the Arab region. Sustain. Sci. 2017, 12, 975–989. [CrossRef]

9. Allen, C.; Reid, M.; Thwaites, J.; Glover, R.; Kestin, T. Assessing national progress and priorities for the Sustainable Development
Goals (SDGs): Experience from Australia. Sustain. Sci. 2020, 15, 521–538. [CrossRef]

10. Puertas, J.; Bermúdez, M. Development of a Global SDG Progress Index Aimed at “Leaving No One Behind”. Sustainability 2020,
12, 4085. [CrossRef]

11. Giles-Corti, B.; Lowe, M.; Arundel, J. Achieving the SDGs: Evaluating indicators to be used to benchmark and monitor progress
towards creating healthy and sustainable cities. Health Policy 2020, 124, 581–590. [CrossRef]

12. Li, G.; Chang, L.; Liu, X.; Su, S.; Cai, Z.; Huang, X.; Li, B. Monitoring the spatiotemporal dynamics of poor counties in China:
Implications for global sustainable development goals. J. Clean. Prod. 2019, 227, 392–404. [CrossRef]

13. Miola, A.; Schiltz, F. Measuring sustainable development goals performance: How to monitor policy action in the 2030 Agenda
implementation? Ecol. Econ. 2019, 164, 106373. [CrossRef] [PubMed]

14. Schmidt-Traub, G.; Kroll, C.; Teksoz, K.; Durand-Delacre, D.; Sachs, J.D. National baselines for the Sustainable Development
Goals assessed in the SDG Index and Dashboards. Nat. Geosci. 2017, 10, 547–555. [CrossRef]

15. Nagy, J.; Benedek, J.; Ivan, K. Measuring Sustainable Development Goals at a Local Level: A Case of a Metropolitan Area in
Romania. Sustainability 2018, 10, 3962. [CrossRef]

16. Huan, Y.; Li, H.; Liang, T. A New Method for the Quantitative Assessment of Sustainable Development Goals (SDGs) and a Case
Study on Central Asia. Sustainability 2019, 11, 3504. [CrossRef]

17. Costanza, R.; Daly, L.; Fioramonti, L.; Giovannini, E.; Kubiszewski, I.; Mortensen, L.F.; Pickett, K.E.; Ragnarsdottir, K.V.; De Vogli,
R.; Wilkinson, R. Modelling and measuring sustainable wellbeing in connection with the UN Sustainable Development Goals.
Ecol. Econ. 2016, 130, 350–355. [CrossRef]

18. Huan, Y.; Liang, T.; Li, H.; Zhang, C. A systematic method for assessing progress of achieving sustainable development goals: A
case study of 15 countries. Sci. Total Environ. 2021, 752, 141875. [CrossRef] [PubMed]

19. Wang, Y.; Lu, Y.; He, G.; Wang, C.; Yuan, J.; Cao, X. Spatial variability of sustainable development goals in China: A provincial
level evaluation. Environ. Dev. 2020, 35, 100483. [CrossRef]

20. Benedek, J.; Ivan, K.; Török, I.; Temerdek, A.; Holobâcă, I.H. Indicator-based assessment of local and regional progress toward the
Sustainable Development Goals (SDGs): An integrated approach from Romania. Sustain. Dev. 2021, 29, 860–875. [CrossRef]

21. Barbier, E.B.; Burgess, J.C. Sustainable development goal indicators: Analyzing trade-offs and complementarities. World Dev.
2019, 122, 295–305. [CrossRef]

22. Fu, B.; Wang, S.; Zhang, J.; Hou, Z.; Li, J. Unravelling the complexity in achieving the 17 sustainable-development goals. Natl. Sci.
Rev. 2019, 6, 386–388. [CrossRef]

23. Lusseau, D.; Mancini, F. Income-based variation in Sustainable Development Goal interaction networks. Nat. Sustain. 2019, 2,
242–247. [CrossRef]

24. Anderson, C.C.; Denich, M.; Warchold, A.; Kropp, J.P.; Pradhan, P. A systems model of SDG target influence on the 2030 Agenda
for Sustainable Development. Sustain. Sci. 2022, 17, 1459–1472. [CrossRef]

25. Polysolvat, I. A Draft Framework for Understanding SDG Interactions. Chem. Int. 2016, 38, 29.
26. Biggeri, M.; Clark, D.A.; Ferrannini, A.; Mauro, V. Tracking the SDGs in an ‘integrated’ manner: A proposal for a new index to

capture synergies and trade-offs between and within goals. World Dev. 2019, 122, 628–647. [CrossRef]
27. Pinar, M.; Cruciani, C.; Giove, S.; Sostero, M. Constructing the FEEM sustainability index: A Choquet integral application. Ecol.

Indic. 2014, 39, 189–202. [CrossRef]
28. Liu, J.; Hull, V.; Godfray, H.C.J.; Tilman, D.; Gleick, P.; Hoff, H.; Pahl-Wostl, C.; Xu, Z.; Chung, M.G.; Sun, J.; et al. Nexus

approaches to global sustainable development. Nat. Sustain. 2018, 1, 466–476. [CrossRef]
29. Kroll, C.; Warchold, A.; Pradhan, P. Sustainable Development Goals (SDGs): Are we successful in turning trade-offs into synergies?

Palgrave Commun. 2019, 5, 140. [CrossRef]
30. Xie, H.; Wen, J.; Choi, Y. How the SDGs are implemented in China—A comparative study based on the perspective of policy

instruments. J. Clean. Prod. 2021, 291, 125937. [CrossRef]
31. Xiao, H. Transboundary impacts on SDG progress across Chinese cities: A spatial econometric analysis. Sustain. Cities Soc. 2023,

92, 104496. [CrossRef]
32. Xu, Z.; Chau, S.N.; Chen, X.; Zhang, J.; Li, Y.; Dietz, T.; Wang, J.; Winkler, J.A.; Fan, F.; Huang, B.; et al. Assessing progress towards

sustainable development over space and time. Nature 2020, 577, 74–78. [CrossRef] [PubMed]
33. Nadin, V.; Stead, D. European Spatial Planning Systems, Social Models and Learning. Disp Plan. Rev. 2008, 44, 35–47. [CrossRef]
34. Hersperger, A.M.; Grădinaru, S.; Oliveira, E.; Pagliarin, S.; Palka, G. Understanding strategic spatial planning to effectively guide

development of urban regions. Cities 2019, 94, 96–105. [CrossRef]
35. Motlaq, M.A. From Rationalism toward Humanity: Review of the Notions Evolution in Urban Planning. Space Ontol. Int. J. 2019,

8, 27–36.

https://doi.org/10.1038/s41598-021-87376-8
https://www.ncbi.nlm.nih.gov/pubmed/33850176
https://doi.org/10.1016/j.jclepro.2019.118383
https://doi.org/10.1007/s11625-017-0437-1
https://doi.org/10.1007/s11625-019-00711-x
https://doi.org/10.3390/su12104085
https://doi.org/10.1016/j.healthpol.2019.03.001
https://doi.org/10.1016/j.jclepro.2019.04.135
https://doi.org/10.1016/j.ecolecon.2019.106373
https://www.ncbi.nlm.nih.gov/pubmed/31582878
https://doi.org/10.1038/ngeo2985
https://doi.org/10.3390/su10113962
https://doi.org/10.3390/su11133504
https://doi.org/10.1016/j.ecolecon.2016.07.009
https://doi.org/10.1016/j.scitotenv.2020.141875
https://www.ncbi.nlm.nih.gov/pubmed/33207501
https://doi.org/10.1016/j.envdev.2019.100483
https://doi.org/10.1002/sd.2180
https://doi.org/10.1016/j.worlddev.2019.05.026
https://doi.org/10.1093/nsr/nwz038
https://doi.org/10.1038/s41893-019-0231-4
https://doi.org/10.1007/s11625-021-01040-8
https://doi.org/10.1016/j.worlddev.2019.05.022
https://doi.org/10.1016/j.ecolind.2013.12.012
https://doi.org/10.1038/s41893-018-0135-8
https://doi.org/10.1057/s41599-019-0335-5
https://doi.org/10.1016/j.jclepro.2021.125937
https://doi.org/10.1016/j.scs.2023.104496
https://doi.org/10.1038/s41586-019-1846-3
https://www.ncbi.nlm.nih.gov/pubmed/31894145
https://doi.org/10.1080/02513625.2008.10557001
https://doi.org/10.1016/j.cities.2019.05.032


Sustainability 2024, 16, 2965 21 of 21

36. Hossu, C.A.; Oliveira, E.; Nit,ă, A. Streamline democratic values in planning systems: A study of participatory practices in
European strategic spatial planning. Habitat. Int. 2022, 129, 102675. [CrossRef]

37. Munteanu, M.; Servillo, L. Romanian Spatial Planning System: Post-Communist Dynamics of Change and Europeanization
Processes. Eur. Plan. Stud. 2014, 22, 2248–2267. [CrossRef]

38. Berisha, E.; Cotella, G.; Janin Rivolin, U.; Solly, A. Spatial governance and planning systems in the public control of spatial
development: A European typology. Eur. Plan. Stud. 2021, 29, 181–200. [CrossRef]

39. Willett, J.; Giovannini, A. The Uneven Path of UK Devolution: Top-Down vs. Bottom-Up Regionalism in England—Cornwall and
the North-East Compared. Political Stud. 2014, 62, 343–360. [CrossRef]

40. Nowak, M.; Petrisor, A.I.; Mitrea, A.; Kovács, K.F.; Lukstina, G.; Jürgenson, E. The Role of Spatial Plans Adopted at the Local
Level in the Spatial Planning Systems of Central and Eastern European Countries. Land 2022, 11, 1599. [CrossRef]

41. Clifford, B.P. Reform on the Frontline: Reflections on Implementing Spatial Planning in England, 2004–2008. Plan. Pract. Res.
2013, 28, 361–383. [CrossRef]

42. Peskett, L.; Metzger, M.J.; Blackstock, K. Regional scale integrated land use planning to meet multiple objectives: Good in theory
but challenging in practice. Environ. Sci. Policy 2023, 147, 292–304. [CrossRef]

43. Vigar, G. Towards an Integrated Spatial Planning? Eur. Plan. Stud. 2009, 17, 1571–1590. [CrossRef]
44. Stead, D.; Meijers, E. Spatial Planning and Policy Integration: Concepts, Facilitators and Inhibitors. Plan. Theory Pract. 2009, 10,

317–332. [CrossRef]
45. Inch, A. Culture Change as Identity Regulation: The Micro-Politics of Producing Spatial Planners in England. Plan. Theory Pract.

2010, 11, 359–374. [CrossRef]
46. Friedmann, J.; Bloch, R. American exceptionalism in regional planning, 1933–2000. Int. J. Urban Reg. Res. 1990, 14, 576–601.

[CrossRef]
47. Yang, Y.; Ren, X.; Yan, J. Trade-offs or synergies? Identifying dynamic land use functions and their interrelations at the grid scale

in urban agglomeration. Cities 2023, 140, 104384. [CrossRef]
48. Song, W.; Cao, S.; Du, M.; He, Z. Aligning territorial spatial planning with sustainable development goals: A comprehensive

analysis of production, living, and ecological spaces in China. Ecol. Indic. 2024, 160, 111816. [CrossRef]
49. Lin, G.; Jiang, D.; Fu, J.; Zhao, Y. A Review on the Overall Optimization of Production–Living–Ecological Space: Theoretical Basis

and Conceptual Framework. Land 2022, 11, 345. [CrossRef]
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