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With the global increase in population and the accelerated process of
urbanization, the equitable access to park green spaces by diverse
communities has become a growing concern. In order to provide an overview
of the developmental trends, research focal points, and influencing factors in the
study of equity in park green spaces, this paper employs bibliometric analysis and
the visualization software CiteSpace to systematically analyze relevant literature
in the Web of Science core database from 2014 to December 2023. The findings
reveal an increasing emphasis on the research of equity in park green spaces,
delineated into two distinct phases: a period of gradual exploration (2014–2018)
followed by rapid development (2018 to present). Key nations contributing to
research in this domain include China, the United States, and Germany. Currently,
the research focus in this field primarily centers on the analysis of park green
space equity based on primary social fairness, analysis of park green space equity
based on vulnerable groups, and the relationship between park green spaces and
health. The influencing factors of park green space equity mainly involve regional
economic factors and government planning, as well as residents’ economic
capabilities and racial discrimination. Future research directions could include
studying park green space equity among different demographic groups,
emerging assessment methods and data, park green space equity based on
perceived accessibility, and the relationship between park green space equity and
surface temperature.
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1 Introduction

In accordance with the latest United Nations report, over 56% of the global
population currently resides in urban areas, with an anticipated projection that
urban populations will constitute 70% of the world’s total population by 2050 (UN-
Habitat, 2022). Throughout the process of urbanization, extensive land development
has inflicted severe damage upon the ecological environment, resulting in a reduction of
biodiversity and a decline in air quality. Research indicates that urban parks and green
spaces have yield diverse benefits by providing a secure habitat and favorable living
conditions for various species, preserving the ecological balance of urban areas,
improving air quality (Kroeger et al., 2014), and mitigating the urban heat island
effect (Donovan and Butry, 2009).
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As integral components of urban ecosystems and pivotal
platforms for recreational activities, park green spaces play a
crucial role in ensuring the sustainable development of cities.
However, the widening gap between socioeconomic classes has
led to conspicuous inequalities in the distribution and utilization
of these spaces among different societal groups. The equity of park
green spaces has gradually become a significant indicator for
measuring social sustainability, attracting widespread attention
from academia, government bodies, and even the planning
sector. For instance, the European Environment Agency
recommends that urban residents should have access to green
spaces within a 15-min walk, equivalent to approximately
900–1,000 m (Stanners and Bourdeau, 1995). Some scholars
propose the 3–30-300 rule, suggesting that everyone should be
able to see at least 3 mature trees from their home; there should
be a tree canopy cover of at least 30% nearby; and individuals should
reside within a 300-m radius of high-quality public green spaces
(covering at least 0.5 ha) (Browning et al., 2024). In the
United Kingdom, urban residents are suggested to have 2 ha of
urban green supply within a 300-m radius of their residences
(Handley et al., 2003). Nevertheless, some of these
recommendations for park green spaces provision may be
impractical, and assessing equity standards may entail diverse
needs within different cultural backgrounds and regional
environments, rendering the evaluation of equity in park green
spaces complex and multifaceted.

Scientific knowledge mapping is a visual representation of the
development process and structural relationships within a specific
field of knowledge. CiteSpace is an information visualization
software designed to analyze scientific knowledge maps of
literature related to a particular research topic. It generates visual
maps by selecting specific information such as authors, institutions,
keywords, or co-citations, allowing for the analysis of the current
status, hotspots, and forefront directions of research in the field
(Chen, 2017). Although scholars have conducted analyses of citation
and co-occurrence relationships among relevant literature using
CiteSpace, these analyses have been limited to a simple
interpretation and factual presentation of scientific knowledge
graphs and bibliometric results, with constraints on the detailed
content analysis of specific articles. With the increasing emphasis on
research regarding park green spaces and their equity, a growing
body of research outcomes is emerging. An analysis of the current
status, hotspots, influencing factors, and dynamic frontiers of equity
in park green spaces is beneficial for understanding the theoretical
underpinnings and trends of this field, contributing significantly to
the advancement of global sustainable development.

Therefore, this paper utilizes bibliometric analysis and content
analysis, employing CiteSpace for literature measurement and
visualization, to quantitatively analyze the current state of equity
in park green spaces research. It seeks to summarize and categorize
research hotspots, influencing factors, and frontiers. The objectives
of this study include: 1) providing a comprehensive review and
extension of the concept and content of equity in park green spaces;
2) quantifying and elucidating the publication timeline, contributing
countries, research hotspots, and themes in equity of park green
space research; 3) delving into the influencing factors of equity in
park green space; 4) highlighting key research areas within the three
aforementioned directions; 5) acknowledging the limitations, future

prospects, and challenges of this study. The results aim to offer
valuable insights for the future global planning and management of
park green spaces, providing theoretical guidance for advancing
equity in park green space research.

2 Conceptual

2.1 The concept of equity in park
green spaces

2.1.1 Park green spaces
This paper, following the definition of Park Green Spaces

outlined in China’s ‘Classification Standard for Urban Green
Spaces’ (CJJT85-2017) (Standard for Classification of Urban
Green Space, 2017), defines Park green spaces as areas open to
the public primarily for recreational purposes, while also serving
ecological, landscape, cultural, educational, and emergency
evacuation functions, with certain recreational and service
facilities.

2.1.2 Equity in park green spaces
In the 1970s, significant inequities emerged in western countries,

with growing disparities based on gender, class, and ethnicity.
William Lucy’s (Lucy, 1981) “Five Subconcepts” and Bruce E.
Wicks’ (Wicks and Crompton, 1986) “Three Criteria” were
representative theoretical frameworks in the study of fairness
during that period. They argued that the allocation of public
resources should consider both quantity and location, ensuring
equal opportunities for everyone based on meeting minimum
needs standards. Towards the end of the 20th century, in
response to the social phenomenon of class stratification, scholars
such as Chun Man Cho (2003) (Cho, 2004) proposed that Park
green spaces should be distributed equitably among different spatial
units, income levels, racial and political groups, with due
consideration to the specific needs of marginalized populations.
From these scholars’ arguments, we can observe a shift in the
concept of fairness from mere equality towards justice. This
signifies a deepening understanding of fairness and reflects the
current societal development, which involves the differentiation
of social group needs.

2.2 Content and development of equity in
park green spaces

The public nature of park green spaces determines their
recognition as a form of public service. Therefore, this article
draws on the research on equity in public services to clarify the
content of equity in park green spaces. The following Table 1 is a
compilation of research findings from scholars:

Based on the historical stages of modern societal development,
this article categorizes the content of equity in park green spaces into
three phases, as illustrated in Figure 1:

1. Before the 1970s, international mainstream research focused
on territorial equality, specifically the comparison of per capita
park green space indicators across different regions.
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2. From the 1970s to the 1990s, attention shifted to distribution
balance, specifically the issue of spatial distribution balance of
urban park green spaces in different geographical areas.

3. After the end of the 20th century, research on social equity
differentiated into two directions: primary social equity,
focusing on the differences in the ability and opportunities
of different groups to access park green space services, and
advanced social equity, advocating for providing park green
spaces precisely based on the needs of different groups.

The article highlights that identifying the components of equity
also requires corresponding to the historical stages of socio-
economic development. Exploring the historical reasons behind
the formation of the concept of equity is beneficial for cities in
different countries and regions to recognize the current issues
regarding equity based on their respective developmental stages.
This understanding can assist in formulating practical and
actionable strategies for future development. Therefore, it
becomes essential to analyze the social context associated with
these studies: before the 1970s, western societies were in a period
of post-war reconstruction with government-led elite decision-
making. The focus was on increasing the quantity and layout of
park green spaces. However, since the 1970s, western societies have
transitioned towards postmodernity, challenging elite decision-

making and giving more importance to the actual needs of the
public. Nevertheless, this stage also had its limitations: the
understanding of public needs was relatively simplistic, and
studies on the accessibility of park green spaces and the
formulation of public policies often relied on a basic assumption
that easy transportation wouldmeet the public’s needs. Since the end
of the 20th century, sociological research has become more complex,
with social stratification and cultural diversification leading to
diversified demands, and the differentiation of needs among
different social groups. Identifying the needs of different groups
and providing more precise services for them has become the focus
of research. Besides historical reasons, the equity phased
development is also associated with advancements in science and
technology. In the 1990s and 2000s, continuous enhancements and
optimizations of GIS technology and analytical models, along with
the refinement of big data and Internet maps, made spatial fairness
analysis feasible across diverse demographics. Scholars began
exploring from the standpoint of various demographic needs.
With the expansion of Chinese cities and an aging population,
the Chinese government has proposed a strategy for common
prosperity through the equalization of basic public services,
incorporating green equity into residential living circle planning.
The research on equity has also rapidly progressed from the first and
second stages towards the third stage.

TABLE 1 Scholars’ perception of the equity of park green spaces.

Criteria for
classification

Stages Research focus Representative
scholars

Development Process territorial
equality

Equal per capita provision of public services Jiang Haiyan

spatial fairness Utilizing GIS for Quantitative Calculation of “Who Gets What” in terms of service
provision, based on the principles of “Spatial Homogeneity” and “Population
Homogeneity,” without considering spatial differentiation and social group

differentiation.

social equity Utilizing GIS for Quantitative Calculation of “Who Gets What” in terms of service
provision, assessing equity based on different population groups, geographical areas,
diverse needs, and patterns of utilization (subject to temporal and spatial constraints).

Development Background of
the Era

territorial
equality

Equal per capita provision of park green space services across different regions Zhou Conghui

spatial balance Equal accessibility opportunities and resources for park green spaces

group equality Equal access and opportunities for different social groups to acquire park green space
services

group welfare Accurate response to specific service needs of different social groups in park green spaces

FIGURE 1
The main phase of the equity in park green space study.

Frontiers in Environmental Science frontiersin.org03

Yan et al. 10.3389/fenvs.2024.1374973

https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://doi.org/10.3389/fenvs.2024.1374973


3 Materials and methods

3.1 Search methodology

This study draws upon the Web of Science (WOS) core
collection database as the primary data source. In pursuit of a
comprehensive compilation of relevant literature on equity in
park green space, a refined search strategy was formulated by
incorporating synonymous terms associated with parks, green
spaces, and equity. After several adjustments, the ultimate search
string adopted was TS= (“park green space*" OR “urban green
space*" OR “urban park*" OR “green space*") AND (“equity*" OR

“justice*" OR “accessibility*"). The selected document types were
restricted to “Article” and “Review Article”. The temporal scope
spans from 2014 to December 2023, with the search conducted on
10 December 2023, 1,168 articles were retrieved through the search.

3.2 Article inclusion criteria

To ensure the quality and relevance of the retrieved articles, each
of the three authors conducted a detailed examination of the titles
and abstracts of every potential article. Articles meeting the
following inclusion criteria were then downloaded:

FIGURE 2
Bibliometric analysis. (A) Flowchart for screening retrieved articles. (B) Number and type of articles.
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1. The study focused on park green space, encompassing various
types such as comprehensive parks, community parks, and
recreational gardens (According to China’s ‘Classification
Standard for Urban Green Spaces’ CJJT85-2017 (2017), a
comprehensive park refers to an area with an area ≥5 h m2,
suitable for various outdoor activities, and equipped with
comprehensive recreational and supporting management
service facilities.);

2. The content addressed issues related to fairness, accessibility,
spatial justice, or other relevant aspects of park green space;

3. The article was published in English and had full-text availability.

Articles not meeting these criteria were excluded from the
analysis. The data collection, screening, and analysis adhered to
the outlined evaluation criteria, and any disputed articles were
thoroughly discussed among all co-authors until a consensus was
reached. Finally, 333 articles met the inclusion criteria (Figure 2A),
comprising 319 articles and 14 reviews (Figure 2B).

3.3 Bibliometric analysis combined with
content analysis

This article will utilize CiteSpace 6.2.4 and employ both
bibliometric analysis and content analysis methods to
comprehensively illustrate the current research status and
development trends of park green space equity from multiple
perspectives. The specific structure of this paper is outlined as
follows (see Figure 3). Firstly, in Section Four, a bibliometric
analysis utilizing CiteSpace is employed to examine publication
timelines, contributing countries, and high-frequency keywords,
accompanied by brief explanations. Subsequently, Sections Five
and Six adopt content analysis to systematically review selected
literature in terms of research hotspots and influencing factors.

Finally, Section Seven analyzes the limitations, prospects, and
challenges of the study.

3.4 CiteSpace parameters

The bibliometric analysis of the dataset was conducted using
CiteSpace 6.2.4. The “Full Record and Cited References” option was
selected. Subsequently, the source data from the Web of Science
(WOS) database was exported in “Plain text file” format and
imported into CiteSpace. The parameter settings were configured
as follows: ‘Time Slicing = From 2014, JAN To 2023, DEC’ (The time
range of the literature.), “Node Types = Country OR Keyword”
(Selecting to conduct either country of publication analysis or
keyword analysis.), “Pruning = Pathfinder AND Pruning sliced
networks AND Pruning the merged network” (Trimming each
slice and merging networks to highlight important network
structures). All other parameters were kept at their default values.

4 Bibliometric review of equity in park
green spaces

4.1 Bibliometric analysis

4.1.1 Annual publication trend
From 2014 to the present, based on the analysis of publication

timelines (see Figure 4), the research can be categorized into the
following two major phases:

• Exploratory Phase (2014–2018): This period, also referred to as
the foundational research phase, witnessed a gradual fluctuation
and growth in the annual publication volume of articles related to
equity in park green space. Following a substantial period of

FIGURE 3
Flowchart of research methodology.
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applied research and foundational consolidation, the
fundamental concepts and measurement methodologies of
equity in park green space have essentially crystallized.

• Rapid Development Phase (2019-Present): The period from
2019 to 2023 (264 articles) represents nearly four times the
number of articles from 2014 to 2018 (69 articles), there has

FIGURE 4
Annual publications from 2014 to 2023.

TABLE 2 The summary of accessibility evaluation models.

Models Principles Advantages Disadvantages

Container model Estimating the area or quantity of green
spaces within calculation units (e.g.,

administrative districts)

Simplicity of operation 1. Residents are not confined to the unit and
may engage in activities outside it.

2. The size of administrative units varies,
influencing conclusions

Coverage
Model

Buffer Zone
Model

Quantifying the number or area of a specific
feature (e.g., residential area) within the

buffer zone around a park

Clearly differentiates between service and non-
service areas

The calculation is based on Euclidean distance
rather than actual distance.

Network
Model

Based on the actual road network, urban
parks are evaluated for their coverage range
under a certain resistance value, considering

various transportation modes such as
walking, cycling, and motorized vehicles.

Simulates the actual process of residents
entering parks more realistically

Insufficient consideration is given to
population distribution and the attractiveness

of green spaces of different levels.

Gravity Model Evaluating park accessibility by inversely
correlating it with the distance between the
park and residential areas while positively
correlating it with the park’s size, with an

introduced coefficient to adjust the
proportion between them

Reduces differences in results caused by park
service radii

Does not consider per capita green space area
and actual transportation

2SFCA Two-Step Floating
Catchment Area Model

The accessibility of park green spaces is
evaluated by assessing the match between
supply (park green spaces) and demand

(residents).

1. Comprehensive consideration of park
supply capacity, resident demand, and spatial
impedance, reflecting actual park accessibility

High data accuracy but greater difficulty

2. Continual model optimization for increased
rationality
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been an exponential surge in publication volume, owing to the
availability of refined network data from sources such as big
data and internet mapping. Scholars have commenced
endeavors to analyze the equity of parks and green spaces
from the perspective of resident demand. Grounded in GIS
analysis, this phase has evolved to encompass four major
categories: container models, coverage models, gravity
models, and two-step mobility search models (refer to
Table 2). The significance of equity in park green space has
progressively gained prominence.

4.1.2 Study countries
The node types were set to “country” (Node Types = country),

and a temporal chart of publishing countries, delineated by the top
10 contributors, was generated (see Figure 5). In this network, N =
57 and E = 73, indicating scholarly contributions from 57 countries
and regions globally with the formation of 73 collaborative
relationships. In the publication country time zone graph, each
country’s vertical alignment with the years represents the year of
their first publication. The size of a country’s node corresponds to
the total number of publications. Figure 5 reveals that several
countries, including the United States, the United Kingdom, and
Germany, initiated research in this field by publishing articles in
2014, followed by Chinese scholars in 2015. Notably, since 2017,
Chinese scholars have exhibited a remarkable surge in publications
(168), surpassing the United States and experiencing a substantial

growth (see Figure 6). China’s total publication count is nearly three
times that of the second-ranking United States (56) and more than
five times that of the third-ranking Germany (30). However, as
indicated by Table 3, China demonstrates lower centrality, signifying
a deficit in international collaboration. Spain exhibits the highest
centrality, maintaining close academic exchanges with nations
worldwide, followed by Australia and the United States (The
closer the collaboration between one country and others, the
higher its centrality).

4.2 Analysis of research hotspots

4.2.1 Keyword co-occurrence analysis
The node types were designated as ‘keyword’ (Node Types =

keyword), and a co-occurrence chart of high-frequency keywords
(with a frequency of 15 or more) was generated (see Figure 7). The
co-occurrence analysis graph primarily exists in the form of nodes
and connecting lines. When keywords appear in the same papers,
there is a connection between the two nodes. The size of a node
indicates the frequency of occurrence of that keyword. The varying
sizes of different-colored rings representing a specific keyword
correspond to the volume of publications for different years, with
the pink ring indicating high centrality of the keyword. The analysis
of keyword co-occurrence serves to unveil research hotspots and
frontiers within this domain. In addition to thematic terms, high-

FIGURE 5
Time-zone view of contributing countries.
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frequency keywords predominantly encompass the following
categories:

• Health and Physical Activity: “health (89 occurrences),”
“public health (27 occurrences),” “mental health
(17 occurrences),” “healthcare (19 occurrences),” “physical
activity (95 occurrences).”

• Ecological Environment: “ecosystem services
(65 occurrences),” “environment (24 occurrences),”
“exposure (15 occurrences).”

• Human Element: “people (16 occurrences).”

These findings indicate that, as research delves deeper, amidst
the intensification of urbanization and environmental
degradation, future studies are likely to witness an increase in
research focused on the relationship between the ecological
services of parks and green spaces and public health.

Emphasis will particularly be placed on understanding the
needs of different demographic groups.

4.2.2 Keyword clustering timeline analysis
Building upon the keyword co-occurrence analysis (Figure 8),

Selecting ‘K’ AND ‘LLR,’ we conducted clustering of literature
keywords, using the log-likelihood ratio (LLR) algorithm to
identify top-ranking terms as cluster labels. The keyword cluster
timeline provides an analytical summary of the primary research
directions in the development of equity in park green space over
time (see Figure 8). In this representation, 15 lines correspond to
15 clusters, and the position of each circle denotes the year of the first
appearance of the respective keyword. Arc-shaped connecting lines
indicate instances where two keywords co-occurred in the same
article. The weighted mean silhouette (S = 0.8794) and modularity
(Q = 0.7237) obtained from the cluster analysis signify a significant
clustering structure (If S value is greater than 0.5, then the clustering

FIGURE 6
Number of publications annually of the top five countries.

TABLE 3 Top 10 countries in the field of equity in park green spaces from 2014 to 2023.

Country Publications Centrality* Country Publications Centrality

China 168 0.12 Poland 12 0.06

USA 56 0.41 Belgium 10 0.06

Germany 30 0.27 Spain 9 0.81

England 25 0.12 Italy 9 0.14

Australia 13 0.48 Canada 9 0.18

*Centrality, formally known as betweenness centrality, refers to the frequency with which a node serves as a bridge connecting the shortest paths between other two nodes.When nodes represent

countries, the centrality of a country increases with the level of cooperation it maintains with other countries.
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result is considered reasonable; Q value between 0.3 and 1 indicates
that the group structure divided by the clustering analysis is
significant, with higher values being better.), indicating rational
results (Chaomei, 2005). As shown in Figure 8, the 15 axes
represent 15 clusters, with the position of each circle indicating
the year of the first appearance of the respective keyword. Arc-
shaped connecting lines represent instances where these two
keywords appeared in the same paper.

From Figure 8, it is evident that clusters such as
#2 environmental equity, #3 environmental justice, #5 walking
distance, and #13 green spaces have consistently been the
research hotspots in the field of equity in park green space from
2014 to the present. Additionally, clusters like #0 mobile phone data,
#1 geographically weighted regression, #4 variable catchment size,
and #12 environmental gentrification, although starting later, have
sustained ongoing research, indicating scholars’ enduring interest in
exploring equity in park green space using various data and models,
including the associated phenomenon of gentrification. The cluster
#15 land surface temperature appeared later, has the shortest
duration, and is still in the early stages of development, not yet
forming symbiotic relationships with other clusters.

5 Research hotspots

Based on the focal points identified in the keyword co-
occurrence analysis and keyword clustering timeline analysis

summarized in Section 4.2, the research highlights in the field of
park green space equity can be categorized into three main areas:
analysis of park green space equity based on primary social fairness,
analysis of park green space equity focusing on vulnerable groups,
and the relationship between park green spaces and health.

5.1 Analysis of park green space equity based
on primary social fairness

Based on the content analysis and extension in Section 2.2, it is
evident that the analysis of park green space equity based on primary
social fairness primarily focuses on the disparities in the ability and
opportunity of different groups to access park green space services.
The analytical approach is based on the multidimensional
characteristics of park green spaces, such as quantity, quality, and
type, as well as the demographic attributes of social groups within
spatial units, to assess the ease of access to park green spaces for
different social groups (whether different social groups can fairly
enjoy access to park green spaces), thus determining equity.

The conclusions can be broadly categorized into two main types
(see Table 4). The most common finding is the inequity of park
green spaces, manifested in lower accessibility for the elderly,
children, immigrants, and ethnic minority groups. Areas with
higher housing prices tend to have higher accessibility to park
green spaces, and park green space accessibility is higher in city
centers compared to suburbs. However, very few studies fail to

FIGURE 7
Keyword co-occurrence analysis.
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confirm the existence of park green space inequity. Some scholars
attribute this to the different spatial scales used in research.
Common research scales include streets, neighborhoods, and
residential areas. Different spatial scales within the same city may
yield different results, especially when the area of aggregation units
far exceeds residents’ walking distances, which may lead to
erroneous conclusions. Therefore, accessibility analysis should be
conducted at finer scales whenever possible.

5.2 Analysis of park green space equity
focusing on vulnerable groups

The focus of research on park green space equity has gradually
shifted towards socially vulnerable groups such as low-income
individuals, migrant workers, as well as physiologically vulnerable
groups including children, the elderly, and women. Studies suggest
that residents with lower socioeconomic status (SES) spend more

FIGURE 8
Keyword clustering timeline map.

TABLE 4 Analysis of park green space equity based on primary social fairness.

Specific performance Citation

Inequity Senior citizens and children encounter greater difficulty in accessing park
green space.

Iraegui et al., 2020; Zhang et al., 2022a; Zhang et al., 2022b; Bao et al., 2023;
Kim et al., 2023

The accessibility of park green space is lower for immigrant populations,
ethnic minorities, and people of color.

Kabisch and Haase, 2014; Liu et al., 2021

The higher the housing prices in an area, the greater the accessibility of park
green space.

Chen et al., 2020; Liotta et al., 2020; Zhang et al., 2020; Zhang et al., 2021a;
Rao et al., 2022; Wu and Rowe, 2022; Rahimi et al., 2023; Zhang, 2023

The accessibility of park green space is higher in city centers compared to
suburbs.

Chen et al., 2020; Tian et al., 2021; Zhang et al., 2021b

No evidence for
inequity

Vulnerable groups in China have not been subjected to unfair treatment. Fang et al. (2021)

Regions characterized by a lower social status among communities or a higher
proportion of minority populations have not experienced inequality.

Zhang et al. (2021a)

There is no evidence to suggest that at the national level, there exists
socioeconomic inequality in residential green/blue spaces.

Fian et al. (2023)

When traveling on foot, there is no spatial inequality in accessibility. Chang et al. (2019)

Frontiers in Environmental Science frontiersin.org10

Yan et al. 10.3389/fenvs.2024.1374973

https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://doi.org/10.3389/fenvs.2024.1374973


time using parks and green spaces (Shen et al., 2017). Moreover,
Black residents have access to more parks than White residents, but
the per capita park area is lower for Black residents. This
phenomenon is attributed to parks in predominantly Black
communities being more crowded, especially in metropolitan
areas (Julia et al., 2021). Faced with this inequality, if the
government constructs a large number of parks and green spaces
in areas lacking greenery, it can make surrounding residences more
attractive, leading to an increase in housing prices, escalating living
costs, and even displacement of original residents, ultimately
resulting in gentrification (Boone et al., 2009). Noteworthy
examples include the High Line park in the United States
(Brisman, 2012) and the Cheonggyecheon Stream restoration
project in South Korea (Lim et al., 2013). To address this issue,
scholars propose the “Just green enough” strategy, advocating for the
construction of small-scale, dispersed parks and green spaces rather
than large expanses (Curran and Hamilton, 2012).

Chinese scholars, however, present two divergent views on this
matter. One perspective suggests that vulnerable groups are
gradually moving away from parks and green spaces. For
instance, research indicates that park accessibility is negatively
correlated with building age and positively correlated with
housing prices (Yu et al., 2020). Community parks built in earlier
years exhibit higher accessibility, but in recent housing development,
the elderly are increasingly distancing themselves from parks and
green spaces. The other perspective contends that compared to
ordinary residents, vulnerable groups such as immigrants, the
unemployed, and residents of welfare housing are more likely to
live in areas with better park usage rights (Nesbitt et al., 2019). Two
main reasons account for this: first, it is related to the urban green
space planning strategy of Shanghai, which emphasizes even
distribution of public green space; second, vulnerable groups
reside in high-rise buildings in the city center, and although they
have better park green space accessibility, their living conditions are
extremely poor due to poor economic conditions. Concurrently,
with the increasingly severe aging population in China, the elderly
face a serious shortage of park green space usage. Studies reveal that
different modes of transportation and varying park green space sizes
can influence the degree of fairness in elderly people’s access to these
spaces (Meng et al., 2020). Addressing this issue, some scholars
advocate for greater government leadership in planning, giving
priority to the interests of vulnerable groups (Hewko et al., 2002).

5.3 The relationship between park green
space and health

The research is primarily categorized into two main areas: the
relationship between park green space accessibility and health, and
the relationship between park green space ecological services
and health.

According to Table 5, research on the relationship between park
green space accessibility and health in China mainly focuses on large
cities such as Beijing and ice and snow cities such as Harbin, as well
as in Western countries like the United States, the United Kingdom,
and Canada. Health data is primarily obtained through
questionnaire surveys, face-to-face interviews, and publicly
available databases. Some scholars have studied the relationship

between park green space equity and resident health from the
perspectives of accessibility, distance, and coverage. The majority
of research findings indicate a positive effect of park green space
equity on residents’ psychological and physiological health (Wolch
et al., 2014; Dadvand et al., 2016; Rigolon, 2016). Park green space
accessibility is negatively correlated with the incidence of various
diseases among residents (Kaczynski and Henderson, 2007),
particularly cardiovascular and cerebrovascular diseases (Haiya,
2011). However, individual studies suggest no correlation
between park green space accessibility, proportion, supply-
demand ratio, and health.

The relationship between park green space ecological services and
health has been explored by scholars. Some researchers (Zhang et al.,
2021c) have conducted a review and summary of international
research findings, outlining the promotion benefits of green spaces
on health, factors influencing the effectiveness of health impacts, and
mechanisms by which green spaces promote health. Others have
delved into the physiological, psychological, and social correlations
between green spaces and human health, proposing the concept of
green medicine and discussing auxiliary approaches to maintaining
the physical and mental health of urban residents (Kaczynski
et al., 2008).

6 Analysis of factors influencing equity
in park green spaces

The factors influencing equity in park green spaces are both
significant and complex, primarily involving regional economy and
government planning, as well as residents’ economic capacity.

6.1 Regional economy and
government planning

The influence of regional economy on the equity of park green
spaces is primarily manifested in the level of supply. In China, as a
vast country with uneven development, significant disparities exist
between urban and rural areas, as well as between eastern and
western regions, and between the north and south. In economically
developed areas, local governments often possess more financial
resources, enabling them to provide more park green space
resources, thereby ensuring relatively sufficient supply in these
areas (Li et al., 2018). For instance, the central and southeastern
coastal regions typically maintain higher levels of park green space
coverage. However, in areas with harsh geographical conditions or
relatively underdeveloped economies, such as mountainous or
desert regions, constraints on park green space construction are
considerable, resulting in inadequate supply, and in some cases,
levels even below the national average (Chen andWang, 2013; Zhao
et al., 2013). Conversely, in Western countries like the United States,
park green space construction is typically funded through
mechanisms such as property taxes. Nevertheless, due to limited
local funds, there is often a need to seek financial support from non-
profit organizations, institutions, and federal governments at the
national and state levels (Harnik and Barnhart, 2015). This
competitive allocation of funds may exacerbate inequalities
(Joassart-Marcelli et al., 2011), with affluent areas receiving more
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TABLE 5 The association between accessibility of PGS and health.

Citation Country Study design to collect health
data

PGS characteristics Health Association

Zhang et al. (2015) Netherlands Questionnaire survey Accessibility Mental health A positive association

Pope et al. (2018) United Kingdom Questionnaire survey Availability, accessibility and the quality Mental health A positive and significant association.

Yang et al. (2023) China Person-to-person survey Accessibility Mental health A positive association (And its influence decreased with
increased buffer sizes.)

Ayala-Azcárraga et al.
(2019)

Mexico Person-to-person survey Distance Physical health A positive association

Yang et al. (2022) China, Tianjin Person-to-person survey Exposure (Distance, time and frequency) Self-rated health A positive and significant association.

Wu and Kim (2021) China, Beijing Citywide cross-sectional survey data Distance Self-rated health A positive and significant association. (While historic parks
make a marginal contribution to self-rated health.)

Lin et al. (2023) China, Beijing Questionnaire survey Distance, area, size Physical, mental, and social health A positive association

Li et al. (2023) China, Shanghai Person-to-person survey Accessibility and facility environment Mental health A positive association. (Compared to accessibility, the park
facility environment is more relevant to residents’ mental
health.)

Zhan et al. (2022) China, Beijing Questionnaire survey Accessibility Self-rated health A positive association (Access to high-quality parks);
negative association (access to common parks)

Coppel and
Wüstemann (2017)

Germany Web survey Distance and spatial coverages Self-rated health A positive and significant association. (Besides, spatial
coverages of UGS of less than 2.5% and euclidean distances of
at least 200 m to the nearest green space to have negative
impacts on self-rated health.)

Noordzij et al. (2020) Netherlands Questionnaire survey Distance Mental health A positive association (But no evidence was found for an
association between changes in green spaces and changes in
mental health)

Xie et al. (2018) China, Wuhan Questionnaire survey Accessibility Odds of cardio-cerebral vascular
diseases, joint diseases and endocrine
diseases

Negative association

Leng et al. (2020) China, Harbin Uestionnaire survey, medical physical
examination, laboratory test, dietary
surveyetc.

Green Space Ratio, Green View Index,
evergreen tree configuration type

Odds of cardiovascular disease Negative association

Adhikari et al. (2021) Canada The my health my community survey data Accessibility Odds of hypertension Negative association

Tamosiunas et al.
(2014)

Lithuania Questionnaire survey Distance Health No association

Houlden et al. (2017) England Understanding Society data Proportions Mental health No statistically significant association

Hou et al. (2023) China, Harbin Questionnaire survey Supply and demand pattern Self-rated health No significant association
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support, further aggravating disparities in park green space
distribution.

Government planning plays a crucial role in the spatial layout and
construction of park green spaces. Unlike Western countries, where
park green spaces are typically planned and constructed by the
government and open to the public free of charge, in China,
traditional planning tends to rely on metrics like per capita park
area to gauge the level of supply. Consequently, park green spaces
are often densely concentrated in areas with high population density,
while areas with lower population density experience shortages (Liyan
et al., 2023). Furthermore, some local governments, in pursuit of
political achievements and prestige, may excessively prioritize
increasing park green space coverage, investing heavily in superficial
projects, thereby neglecting the actual needs and usage patterns of park
green spaces (Zhao et al., 2013). This detachment between park green
space planning and residents’ demands exacerbates the disparities
between planning intentions and community needs (Chen et al., 2017).

6.2 The economic capacity of residents

In China, park green spaces are often closely linked to high-quality
housing, with high-quality parks typically adjacent to upscale residences,
while lower-quality parks are connected to relatively lower-end housing.
Higher-income groups usually have the ability to purchase premium
housing, thus enjoying access to better-quality park green spaces.
Conversely, lower-income groups may only reside in environments
with poorer-quality housing, leading to disparities in park green
space utilization among residents of different socioeconomic statuses,
further exacerbating spatial inequalities in park green space distribution
(Chen et al., 2020; Wu and Rowe, 2022). Studies in Western countries
have also confirmed this observation, showing that in capitalist societies,
higher socioeconomic status (SES) groups typically have access to larger
and higher-quality park green spaces, while lower SES groups often lack
equivalent opportunities (Zhu and Zhang, 2008; Alessandro and Jeremy,
2018; 2020; Browning et al., 2022).

Racial discrimination and segregation are also significant factors
contributing to the inequitable distribution of park green spaces
(Wolch et al., 2014; Rigolon, 2016). Historically, due to the
dominant position of white people, public facilities such as parks
were predominantly located in affluent areas, while industrial zones
and high-density housing were situated in areas inhabited by people
of color and low-income individuals, a legacy that continues to have
profound effects. Racial discrimination and segregation make it
more difficult for communities of color to access park green
spaces (Dai, 2011), even when they reside closer to them. Issues
such as smaller park areas, poor quality, and environmental
pollution discourage residents from utilizing these spaces
(Alessandro and Jeremy, 2018), exacerbating the inequities in
park green space distribution (Wolch et al., 2013).

7 Prospects and challenges

7.1 Opportunities for future research

(1) Equity of Parks and Green Spaces for Different User Groups:
Future research should focus on the fairness of park green

space usage among different demographic groups, especially
vulnerable populations such as the elderly (Guo et al., 2019),
children, and low-income individuals.

(2) Emerging Evaluation Methods and Data: Future studies can
further integrate the latest information technologies, such as
mobile signaling data (Xiao et al., 2019; Heikinheimo et al.,
2020), big data, Public Participation Geographic Information
Systems (PPGIS) (Brown et al., 2014), and the latest fairness
evaluation criteria, such as the 3–30-300 rule (Browning et al.,
2024), to accurately simulate the diverse and complex
transportation patterns and travel habits of urban
residents. This approach will enable precise identification
of the needs and behaviors of different population groups.

(3) Park green space equity based on perceived accessibility:
Perceived accessibility refers to residents’ subjective
perceptions and evaluations of the accessibility of park
green spaces, emphasizing their perception and satisfaction
with the level of accessibility (Sugiyama et al., 2008; Mass
et al., 2009). Studies have shown that actual spatial
accessibility does not completely match perceived
accessibility (Wang et al., 2015; Crouse et al., 2017; Xie
et al., 2018; Huang and Lin, 2023), especially in areas with
low perceived accessibility within cities (Crouse et al., 2017).
This difference is mainly attributed to factors such as
residents’ familiarity with the objective environment, the
completeness of accessibility measurement methods, and
individual differences among residents. Some scholars have
studied perceived accessibility by comparing the time or
distance required to reach destinations. For example, some
studies have compared perceived distances to actual distances
for several different destinations and found that destinations
closer to home are often overestimated, meaning that the
perceived distance is greater than the actual distance (Wang
et al., 2015). In the future, it is important to focus on the
subjective perceptions of different groups and further refine
research on park green space equity.

(4) Equity in park green space and Surface Temperature: In
recent years, many regions globally have faced extreme
high-temperature weather. Numerous studies have
confirmed that parks and green spaces can effectively
alleviate the urban heat island effect. Therefore, providing
sufficient and equitable access to parks for residents is
considered crucial for sustainable urban development.
Scholars have already conducted relevant studies, such as
in Dongguan, China, to explore whether the spatially
equitable distribution of parks and green spaces
contributes to mitigating the urban heat island effect and
improving the urban thermal environment (Chao et al.,
2022). Other researchers have assessed the carbon
reduction potential of 65 urban parks based on the
cumulative outdoor carbon reduction model of park
surface temperature reduction curves, conducting a
network analysis of the spatial accessibility of cooling
zones in Da Xi Park (Du et al., 2023). Air temperature
might be more salient, even if harder to implement. Future
research should delve deeper into the specific relationship
between parks and green spaces and surface temperature. For
instance, investigating the scale of parks required within
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certain land areas to effectively reduce surface temperature,
and exploring the intricate connection between the equitable
distribution of parks and green spaces and surface
temperature.

7.2 Limitations of the study

• This study has limitations regarding the selection of
databases: The literature was derived from the WOS core
database. The choice of databases may result in the
omission of some relevant literature, posing a risk of
literature gaps. Future research could consider expanding
the scope of database selection, such as incorporating
Scopus, PubMed, and others, to obtain a more
comprehensive literature review.

• Due to the large sample size of the literature, specific
quantitative analysis of the research results was not feasible.
Subsequent studies may consider increasing the criteria for
selecting literature to reduce the research sample, thereby
making the analysis results more persuasive.

These limitations should be addressed and rectified in
subsequent research to enhance the comprehensiveness and
objectivity of the study. Additionally, a more detailed content
analysis of relevant literature is warranted to gain a deeper
understanding of the current status and trends in the field of
equity in park green space.

8 Conclusion

To unveil the research focal points, developmental trends, and
influencingmechanisms in the domain of equity in park green space,
this study employed CiteSpace software to analyze research
spanning from 2014 to December 2023. The key findings are
summarized as follows:

(1) The investigation into equity in park green space has gained
increasing prominence, delineated into two major phases: a
gradual exploration phase (2014–2018) and a rapid
development phase (2018 to the present). The primary
nations engaged in this research arena include China, the
United States, and Germany. Notably, China’s cumulative
publication output is nearly three times that of the second-
ranked United States (56) and over five times that of the third-
ranked Germany (30). However, collaborative efforts with
other nations remain limited.

(2) The current research in this field mainly focuses on three key
areas: analysis of park green space equity based on primary
social fairness, analysis of park green space equity focusing on

vulnerable groups, and the relationship between park green
spaces and health.

(3) The influencing factors of park green space equity mainly
involve twomajor aspects: regional economy and government
planning, and residents’ economic capability and racial
discrimination.

(4) In the future, research can be directed towards several areas
including park green space equity among different groups,
emerging evaluation methods and data, park green space
equity based on perceived accessibility, and the relationship
between park green space equity and surface temperature.

In conclusion, this study presents novel insights and
recommendations for advancing research on equity in park green
space. The outcomes offer valuable references for global park green
space planning and management, contributing theoretical support
for the further development of equity-focused research in
this domain.
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