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Abstract: Renewal projects dealing with public spaces in Chinese historic neighborhoods were
mainly dominated by government entities and experts, but their increasing commercialization and
standardization did not fully meet the residents’ needs. In this context, resident-driven regeneration
practices centered on small-scale gardening are becoming more popular as an alternative. However,
few studies focused on the strengths and intentions of these informal gardens and the implications
for the renewal of public space in historical communities. A case study was carried out in the
Dashilar area, a historical community with numerous informal gardens. Specifically, resident-led
community gardens were first sampled and investigated. Second, the components of these gardens
were identified and classified with multiple indicators. Third, agglomerative hierarchical clustering
was applied to distinguish the different types and the resident needs behind them, and two kinds of
renewal projects were compared. The results show that the spontaneous actions and participation of
residents, drawing on local knowledge, are critical to the popularity of informal community gardens
among local residents, which is also supplementary to the current organizational mechanisms of
public space renewal in historical communities. Our research is expected to enrich the research
contents of urban green spaces and provide theoretical support for the sustainable development and
renewal of historic neighborhoods.

Keywords: public space; community gardening; bottom-up planning; historic neighborhood;
sustainability

1. Introduction

Urban regeneration, a phenomenon primarily highlighting the transformation and
promotion of urban constructed areas, is a country’s main goal as it enters the middle and
late stages of urbanization [1]. Urban regeneration has been considered a stepping stone
toward sustainable urban development due to its positive significance for major issues such
as urban quality, industrial transition and upgrading, and land-use intensification [2]. In
this context, many historical communities in urban settings have deteriorated and become
one of the target areas for urban renewal in China because they benefit city marketing
and imaging strategies [3,4]. Up to now, the regeneration of Chinese historic communities
has become increasingly rich in renewal content and has involved a variety of stakehold-
ers, including governmental entities, private sectors, social organizations, residents, etc.
Its principal aim is to address the needs of local historical communities from economic,
social, cultural, environmental, health, and political perspectives by activating various
regeneration schemes and projects [3,5].

The early renewal projects of historical communities were primarily dominated by
government entities. Since the reform and opening up of China, commercial companies
have begun to be involved. Specifically, more real estate developers have taken on the main
renewal projects of historic communities through large-scale demolition and construction
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of commercial residences [6]. Although the redevelopment of these historic neighborhoods
can rapidly improve the quality of life of the inhabitants, their physical spaces, social
networks, and traditional culture are transformed or destroyed accordingly, resulting
in the loss of local characteristics and a sense of community identity [7]. However, as
the historical and cultural heritage of historic neighborhoods has drawn more and more
attention after the 1980s, the newly launched urban regeneration actions in China’s 14th
Five-Year Plan have become more rational and cautious, especially in Beijing, where
large-scale land redevelopment and commercial residential construction are explicitly
prohibited, with an attempt to create sustainable historical communities while maintaining
the traditional features. In contrast to the past property-led redevelopment model, more
private sectors and social groups were involved in the renewal projects. Moreover, the
current renewal contents focus on the physical updating alongside the importance of
socio-spatial influences on historical communities [8]. As a result, the public spaces of
historical communities, which carry the residents’ everyday lives, must be promoted not
only for the living environment but also for the maintenance and enrichment of community
lifestyle and culture. In recent years, there have been many design interventions driven
by governmental entities and professional teams targeting the renewal of public spaces in
these traditional communities. Nevertheless, some of these renewal projects with increased
commercialization and standardization were considered one of the main reasons for the
emergence of gentrification and social segregation in historic neighborhoods, which put
pressure on local residents to move out of these neighborhoods and caused damage to the
elements of the social environment [3]. Therefore, the public space renewal of historical
communities still remains a critical issue in China, and the solutions can contribute to
increasing urban public interest in both tangible and intangible dimensions.

Based on these facts, there is a growing consensus that the participation of local res-
idents is essential to the sustainable landscape development of historic neighborhoods,
especially understanding residents’ perceptions and preferences regarding the renewal
projects dealing with public spaces [9–12]. Accordingly, participatory regeneration at the
community level became the dominant model to incorporate residents’ voices and opin-
ions [13], and there are increasing historical communities in which public space renewal
driven by governmental entities or professionals was in collaboration with local residents
through their coercive or induced participation. Despite these advances, the residents are
more or less constrained by the government and the experts and are incapable of fully real-
izing their abilities, passions, and demands in these regeneration projects. Different from
these formal projects, informal regeneration practices centered on community gardening
are usually triggered by the spontaneous actions of residents based on sustainability-related
motivations. A resident-driven community garden is usually considered to be “an orga-
nized, grassroots initiative whereby a section of land is used to produce food or flowers
or both in an urban environment for the personal use or benefits of its members [14]”,
and it can provide individuals with an autonomous environment to make decisions. In
practice, these are informal community gardens. In addition, there is a growing interest
in small-scale community gardens, especially when it comes to communities with limited
space in central urban areas [15,16]. In practice, these informal community gardens have
been found to be increasingly common and popular in traditional Chinese communities and
can be a catalyst to boost the environmental promotion of these communities [17,18]. Such
observations and studies suggested that these informal community gardens are favored and
appreciated by the residents and have become an integral part of historical communities.
Recent studies by community design scholars seem to support these community-level
observations [17]. Nevertheless, their presence has not received much attention [19], not
only on account of their neglect by the urban planning policy frameworks but also the lack
of first-hand data collection and analysis.

In existing research on urban community gardening, ecological and spatial indices
have been used to analyze its impacts on environmental quality, land use planning, local
biodiversity, and food safety. However, these studies mainly focus on ecological and healthy
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perspectives but ignore residents’ preferences and demands for specific attributes and fea-
tures. Several studies that use interviews and questionnaires to obtain users’ preferences for
specific characteristics associated with these open green spaces in urban societies generally
focus on an important dichotomy and a choice simulation between two design styles of
general public parks and individual community gardens [19,20]. Hence, limited efforts are
devoted to differences in the composition and intentions between informal community
gardens, and these studies lack a typology analysis that differentiates between groups of
similar informal community gardens to reflect on their potential heterogeneity. Moreover,
existing studies focus on the participatory planning processes of urban community gardens
gathered from developed countries but rarely their counterparts in the Global South, es-
pecially their implications for future renewal projects dealing with public spaces in their
historic neighborhoods. Therefore, there is a pressing need to study the typologies and
practices of the resident-driven community gardens in Chinese historic neighborhoods in
order to address these scholarly gaps that still remain.

With the increased academic interest in clustering since the 1960s, it has always been
tied to the complex issue of classification [21]. To date, diverse cluster analyses, in particular
agglomerative hierarchical clustering (AHC) and K-means clustering, have been widely
used by academics in the research fields of landscape and urban planning to identify clusters
representing common decisions and group similar physical objects containing various shape
attributes and spatial information. Shapira et al. (2013) identified a group of experts with
similar individual judgments among all experts to reach more than one consensus [22].
Long et al. (2010) used multivariate cluster analysis based on the CLARA algorithm to
categorize landscape objects containing information on forest patterns as spatial pattern
regions [23]. Yu et al. (2014) applied spatial cluster analysis to discrete urban spatial units to
create a higher level of spatial units—urban spatial clusters [24]. Compared with traditional
classification based on individual subjective perceptions, the results of clustering analysis
are based on statistical data, which are more objective and repeatable [21]. Furthermore, a
number of software programs for performing cluster analysis have matured in recent years.
Among them, SPSS statistical software 29.0 developed by International Business Machines
(IBM) is widely used for its accessibility and convenience [25]. As a result, clustering
analysis based on this software program can automatically assign each object to categories
in a quick way, especially when dealing with large amounts of data sets. Through this
emerging method, it is possible to characterize the various compositions of these informal
community gardens and also capture the understanding of the different preferences and
needs of residents behind these gardens. In practice, however, it remains difficult to apply
this approach to categorize pocket green spaces at the historical community level.

In summary, the principal hypothesis in this research is that there is not only one
design style for resident-driven community gardening, which varies with residents’ needs
and preferences, and that a cluster analysis of these community gardens may identify
different types, each with different characteristics and intentions. Accordingly, this study
aims to use AHC analysis to identify the landscape typologies of informal community
gardens, thereby categorizing and quantifying the various compositions that occur in these
pocket green spaces and as a basis for detecting the preferences and needs of residents
as end-users. The reason for the use of AHC to identify clusters is that the number of
clusters as an input parameter to the algorithm is not required compared to K-means
clustering. In addition, our research aims to investigate residents’ spontaneous design
and construction actions in community gardening, analyze the role of these informal
regeneration practices, and hence provide references for the planning and renewal of
historical communities and sustainable urban development. In view of the previous absence
of landscape planning and management in Beijing’s historic neighborhoods and the fact
that the design, construction, and management of many small-scale open green spaces is
entirely based on the spontaneous actions of the residents, we conducted research in the
Dashilar community. First, we selected and investigated 25 samples of informal community
gardens triggered by the residents, from which mappings and images targeted to the
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residents’ community gardens were obtained, and the components of these community
gardens were identified and assigned to different categories and subcategories. Second,
hierarchical cluster analysis via SPSS Statistic 29.0 software was used to define types of
resident-driven community gardens, and the proportions of each type were visualized
to analyze the residents’ preferences and demands. Third, the current organizational
mechanism associated with formal and informal renewal projects dealing with public
spaces in the Dashilar community was summarized. On these grounds, our research is
expected to provide a bottom-up participatory pathway that integrates local knowledge and
willingness for the future renewal of public spaces in Chinese historical communities, which
can also have referential value for the sustainable development of historic neighborhoods
in developing countries.

2. Literature Review
2.1. Preservation and Revitalization of Historical Community in Urban Settings

To date, the concept of historical community has been developed as the scope of
heritage conservation extends from historic buildings to their natural and man-made
environments [13]. Simultaneously, these communities in urban settings are composed
mainly of residence-use architecture, where many residents live and interact with their
neighbors, and this allows intangible heritage to be created and inherited, such as resident
lifestyles, customs, knowledge, and expertise of localities. Given its integrated value as a
living heritage, intangible heritage that derives from local history, culture, and collective
memory should also be integrated into a broader definition of historic neighborhoods
in addition to tangible heritage [26]. However, focusing only on heritage preservation
is not enough to address the current issues faced by historic communities, especially
in developing countries, and the revitalization of social, economic, environmental, and
cultural aspects also deserves great attention. Despite their rich heritage value, most
of the historical communities in urban areas continue to suffer from deterioration and
demolition [3], and the quality and function of the public space in historic quarters have
fallen behind the urban average. Thus, urban redevelopment has become another inevitable
choice for historical communities to realize preservation and revitalization. Yet tangible
and intangible heritage possessed by heritage communities is always vulnerable to urban
development and renewal in the context of intertwined globalization, industrialization, and
urbanization. In China, the fully government-led land redevelopment model adopted by
the Chinese communist government in cooperation with real estate developers over the past
four decades, characterized by rapid development, centralized management, and elitism,
has resulted in profound changes to historical communities in a short period, destroying
territorial characteristics of the public space and generating issues such as displacement of
indigenous people, residential segregation, and gentrification, which greatly undermines
the actual interests of the residents living in the historic neighborhood.

In this context, how to balance conservation and development at the neighborhood
level so that public space renewal projects can be integrated into historical communities in a
harmonious way has become one of the critical issues that need to be addressed, especially
for emerging countries such as China.

2.2. Community Gardening as a Pathway to Community Collaboration and Co-Creation

A community garden is often considered to be “an organized, grassroots initiative
whereby a section of land is used to produce food or flowers or both in an urban envi-
ronment for the personal use or benefits of its members [14].” Currently, the importance
of community gardens is well recognized in several subject areas, and urban community
gardening has gained immense popularity worldwide because of its ability to bring both
physical and mental benefits to community members. Specifically, community gardening
can provide an environment for community members to cultivate fresh vegetables, fruits,
herbs, and so on to meet their own edible needs and reduce living expenses, while the
production sharing and experience exchange can enable the participants to bond with
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each other and enhance the sense of community belonging, ultimately contributing to the
harmony of the entire community. Moreover, community gardens are highly adaptable
for historical communities with inadequate space in urban settings, and their pocket style
can make maximal use of community space for greening in response to the community
members’ demands for the enhancement of public space in such communities. In China,
community gardening, as one of the interventions for the public space renewal of commu-
nities, has not been focused on until recent years. A small number of formal community
garden projects led by elite groups such as the government and designers were completed
and opened one after another, and these small-scale exploratory projects were concentrated
in cities such as Beijing, Shanghai, and Chengdu.

Before these, community gardening had already been a lifestyle for community resi-
dents to transform and enhance public spaces, especially in historic communities where
there are a large number of informal community gardens built by the residents indepen-
dently. Nevertheless, these resident-driven community gardens would be demolished
during the renewal process of public spaces in historic communities since they are more or
less flawed, such as unreasonable design, irregular construction, and poor quality, and then
the redesign of the vacated space might be handed over entirely to academic researchers,
designers, and other professional teams, with the potential problems of not meeting the
residents’ expectations and eliminating the local identity. Until recently, some studies have
focused on private community gardens and showed that these informal landscapes could
be more effective in meeting the residents’ preferences than formal ones in terms of the
physical space aspect, as well as creating a sense of place, forming social networks, and
maintaining local culture at the socio-cultural level [19]. In addition, Bae has suggested
that the improvement of existing green spaces may yield better social returns than building
new ones in urban settings [27]. The Siping community garden project in Shanghai is a
recent example of upgrading an under-maintained green space into a community garden
by integrating the voiced views of local residents and the ideas of a professional team,
which not only met the local willingness but also achieved the government’s goals [28].
More importantly, community gardening in Chinese historical communities involves two
kinds of sectors: formal and informal, which make it easier to develop two-way commu-
nication between the upper and lower classes than questionnaires and interviews and
provide a pathway to engage local residents spontaneously in dealing with the renewal of
their community’s public spaces and thus ultimately realize community collaboration and
co-creation. For these reasons, the resident-driven community gardens should be treated
with attention rather than one-off removal in the context of urban redevelopment actions
undertaken by the Chinese communist government.

However, few studies have focused on these informal community gardens in Chinese
historical communities, exploring the reasons why they are adaptive and popular and
the implications for design guidelines for community public space renewal projects. It is
not conducive for Chinese historical communities to develop community gardening as a
participatory pathway for their public space renewal so as to address their general issues
based on the residents’ spontaneous participation and collective actions.

2.3. Relationship between Resident Participation, Community Needs, and Sustainable Community

As mentioned in the review above, historical communities require not only heritage
preservation but also sustainable development and revitalization to change the conditions
of deterioration and deprivation. One of the core principles of a sustainable community
is to meet the diverse needs of local residents in social, economic, historical, cultural, and
environmental dimensions [29]. Based on a review of previous studies, Hempel (1999)
and Akkar Ercan (2011) pointed out that although there are four approaches with different
objectives to the concept of sustainable communities, each of them largely focuses on envi-
ronmental improvement [3,30]. However, the reality of China’s historic communities is that
many formal community renewal projects focused on environmental promotion do not re-
flect the collective voices and requirements, and the public products and services provided
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by these projects do not closely match the actual needs of existing residents, which hinders
the realization of community sustainability [31]. There are two reasons: (1) government of-
ficials and designers in charge of these formal renewal schemes and projects lack a two-way
partnership with local residents, preferring to educate and manage the residents rather than
proactively capture their demands and requirements; (2) these top-down renewal projects,
constrained by defined aims, budgets, and duration, have no space and time to be adapted
to the feedback from the end-users from initiation to completion, without continued partici-
pation and support of the residents. According to Sherry Arnstein’s description of a ladder
of citizen participation [32], although most governments allow public participation and
support the residents to express their demands, resident engagement in various forms is
typically low, which is far from the actual rights needed for residents to influence the final
outcomes. In contrast, the role of citizen participation in sustainable urban development
and renewal in many developed countries has been increasingly highlighted since the
1992 Rio Declaration [33], especially at the neighborhood level, and it can contribute to
developing balanced and continuous renewal actions that reflect diverse visions and goals
by involving agents from governments, residents, entrepreneurs, designers, and social
organizations [34] so that they ensure the interests of all stakeholders. Among these social
groups, the residents, as the major users, have been recognized as playing an irreplaceable
role in both physical space renewal and socio-cultural revitalization at the community
level. When considered collectively, resident engagement is one of the significant aspects
that influences the future development and renewal of a community, not only in terms of
providing more sustainable insights and solutions but also in terms of meeting the various
needs of the community members and achieving community sustainability. Hence, the
pathways to citizen participation need to be innovated, and resident engagement with
community governance should be enhanced so that residents can be more accessible to the
processes of consultation, decision-making, and management at the community level and
thus build sustainable urban communities with the capacity to meet community needs.

To date, many studies and practices have been conducted around the world to explore
the organizational mechanisms of historic community regeneration based on residents’
participation, with the ultimate aim of achieving community sustainability, which in-
volves coercive participation, induced participation, and spontaneous participation of
residents [35]. In China, fostering the formation of collaboration and co-creation among a
broad cross-section of stakeholders, including the residents, has also become one of the key
goals in realizing sustainable development and renewal of historic communities. Recent
research has focused on government-led participatory regeneration models and projects,
but these only involve mandatory or induced participation of the residents and ignore
the spontaneous participation of residents. Under the existing participatory regeneration
model, the upper class, which mainly includes the government, entrepreneurs, and urban
designers, is more powerful in renewal projects dealing with historical communities, while
the residents are often in a relatively weaker position to make decisions. In such a situation,
the degree of residents’ participation cannot be well guaranteed and fully met, which in
turn hinders community empowerment and generates conflicts between diverse actors.

In summary, how to explore a pathway to build organizational mechanisms for pub-
lic space regeneration of historical communities that can take advantage of the role and
value of resident engagement, meet the visions and preferences of residents, and cultivate
community collaboration and co-creation between groups is still a crucial issue for devel-
oping countries such as China to achieve sustainable development of historic communities.
Faced with this challenge, community gardening based on residents’ spontaneous partic-
ipation can be considered a good option to achieve sustainable communities, which not
only effectively meets the needs of the community but also takes into account environ-
mental enhancement and therefore deserves to be studied and integrated into the whole
organizational mechanism of historical community renewal.
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3. Methodology
3.1. Study Area

The case study is located in the Xicheng District of Beijing City, China (Figure 1).
Taking the entire Dashilar area (1.26 km2) as a region for context investigation, this study
has chosen the section (1.01 km2) on the west side of Meishi Street as our focus area
for data collection. The targeted section covers 80.16% of the total area, which retains
many traditional alleys and houses for residential use. Since the year 1420, the Dashilar
area has gradually developed into historical neighborhoods with commercial, residential,
and recreational functions in the central area of Beijing [19]. There are many rows of
one-story traditional residence courtyards along narrow streets, where these courtyards
are called Siheyuan and the streets are known as Hutong. After the foundation of the
People’s Republic of China, most of the housing properties in the Dashilar community
were taken into state ownership, and each one-door,-one-family courtyard was rented to
more than one household in response to the housing shortage caused by the large growth
of the new population and new immigrants at that time. This decision has resulted in
the courtyard spaces changing from private to public, which, together with the street
public spaces, compose the main body of the public spaces related to the Dashilar area.
Meanwhile, Dashilar’s residents began to convert traditional one-story buildings into multi-
story buildings without permission and illegally occupy public spaces to build residential
houses, resulting in high density and overuse that accelerated the aging and deterioration.
Thus, similar to many historical communities in China, Dashilar is currently facing the
challenge of preservation and development.
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To protect and restore urban cultural and built heritage, Dashilar has been undergo-
ing a four-phase renewal process since the 1960s (Figure 2). In the first three phases, the
organizational mechanisms of Dashilar regeneration have gone from government-led to
government-real estate company cooperation to carry out large-scale land development
projects, including residential and commercial buildings, whereas the public spaces that
carry the everyday lives of the residents have been neglected. In view of this, the fourth
phase of renewal, called the Dashilar Renewal Project, gradually developed into a social
movement involving architecture, environment, culture, and lifestyles, which sought to
build an organizational mechanism characterized by small-scale renewal and collaborative
design. Specifically, this model relies on the Dashilar Investment Company as the imple-
ment subject between the Xicheng District Government and the residents, and it organizes
professional teams, including academic researchers, designers, development partners, and
non-government organizations (NGOs), to participate in the renewal projects targeting to
protect and renovate the Dashilar community. In addition, this commercial company devel-
ops the cultural and creative industries to achieve the revival of the community’s intangible
cultural assets. However, the formal renewal projects dealing with public spaces are in-
clined to be standardized and commercialized, which is often caused by the dominance of
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government and professionals and their lack of two-way communication with local resi-
dents. Specifically, the government entities and their funded company were impatient with
the diverse demands of the residents in the renewal processes, expecting a renewal project
to be scalable and replicated across the region; the professionals’ obsession with realizing
their design concepts led to the overlook of the residents’ knowledge and experiences. In
contrast, informal renewal projects, especially community gardens driven by the residents,
have unexpectedly become more desirable and attracted the attention of urban planners,
thus making the Dashilar area a suitable case to figure out the research questions.
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3.2. Methods

The research methods involve integrating sampling of the study area, data collection,
and analysis into three sequential phases: intelligence, component, and type (Figure 3).
Similar workflows have been introduced to the research of vernacular architecture, such as
the framework for ordinary American buildings and landscapes [36].
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In the “intelligence” phase, the resident-led community gardens of the study area
were sampled, and field mapping and non-participatory observation were conducted to
investigate those selected samples in order to collect first-hand information for further data
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analysis. The “component” phase focused on identifying and classifying the constituent
elements of the informal community gardens driven by the residents into four categories,
including locational conditions, greenery conditions, vegetation conditions, and material
conditions. In the “type” phase, hierarchical cluster analysis via SPSS Statistics 29 software
was used to distinguish the types of informal community gardens driven by the Dashilar’s
residents, and these types were visually characterized and compared in the form of figures.

3.2.1. Sampling and Investigation

Less attention has been paid to the resident-initiative community gardens in the
Dashilar community, which has resulted in a deficiency of first-hand materials. Given
this situation, this study cannot be carried out based on the previous work, and the top
priority is to conduct field investigations on these informal landscapes. In this paper,
we considered the courtyard as the basic unit to gather information in response to the
scattered and discontinuous distribution of the resident-led community gardens in the
Dashilar community (Figure 4). Prior to the fieldwork, we conducted a preliminary survey
of the Dashilar region and found that there are more than 2500 traditional courtyards
in the study area. Partly a result of the courtyards being under private ownership or
formal renewal projects; partly a result of the courtyards being privately transformed
into commercial spaces; partly because of the spatial inadequacy of the courtyards to host
informal horticultural activities, a total of 200 conventional courtyards could be investigated
for this study. Even then, it is unrealistic to collect all their information in the short term.
Therefore, simple random sampling of research objects is a preferable approach in this case,
which means each one has the same probability of being chosen.
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The purpose of this study was not to gather information about all resident-driven
community gardens but rather to verify our hypothesis about these informal gardens and
test the feasibility of AHC analysis for identifying informal garden types. In addition,
the investigations of informal community gardens need the cooperation of the residents
and a substantial amount of time. Given these, conducting a massive sample survey of
informal gardens would be unwise and undesirable. Therefore, the sample size of 25 is
considered appropriate after taking all factors into account. Finally, the samples were
determined. These samples, which range in surface area from 30 to 35 square meters, were
distributed over 16 streets that cover more than a quarter of the total. In summary, this
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sampling method can not only minimize bias but also ensure the principle of randomness
and representativeness of the final samples.

3.2.2. Identification and Classification

According to previous research on the constituent elements of urban space [37] and
the attributes of open green space [19], this paper defines components of resident-led
community gardens in four categories, including locational conditions, greenery conditions,
vegetation conditions, and material conditions. Specifically, locational conditions describe
the layout of the resident-initiated community gardens based on the courtyard space as
the frame of reference. Structural conditions depict diverse greening methods used to
help plants grow in poor-space courtyards. Vegetation conditions refer to the plant species
adopted by the residents for their own preferences. Material conditions are related to the
hard materials used by the residents in spontaneous construction activities for building
spatial facilities and products. In general, this definition can cover the components that
can constitute a completed community garden driven by the residents. On this basis, we
combined the graphic and visual information collected in the previous phase to use the
visual interpretation of the components associated with resident-led community gardens in
the 25 samples and counted the number of components in terms of vegetation conditions
and material conditions. Visual interpretation is a widely used approach in the field of
landscape research, and its application in this study involved not only the use of cognitive
skills to view visual information and assign the components to four conditions but also the
further subdivision of the four categories into different indicators in conjunction with the
characteristics of these components in order to create a class of the components related to
the resident-driven community gardens. Notably, the indicators of locational and greenery
conditions are difficult to accurately quantify and were only identified as presence (denoted
by “•”) or absence (denoted by “

Sustainability 2023, 15, x FOR PEER REVIEW 10 of 27 
 

 

The purpose of this study was not to gather information about all resident-driven 

community gardens but rather to verify our hypothesis about these informal gardens and 

test the feasibility of AHC analysis for identifying informal garden types. In addition, the 

investigations of informal community gardens need the cooperation of the residents and 

a substantial amount of time. Given these, conducting a massive sample survey of infor-

mal gardens would be unwise and undesirable. Therefore, the sample size of 25 is consid-

ered appropriate after taking all factors into account. Finally, the samples were deter-

mined. These samples, which range in surface area from 30 to 35 square meters, were 

distributed over 16 streets that cover more than a quarter of the total. In summary, this 

sampling method can not only minimize bias but also ensure the principle of randomness 

and representativeness of the final samples. 

3.2.2. Identification and Classification 

According to previous research on the constituent elements of urban space [37] and 

the attributes of open green space [19], this paper defines components of resident-led com-

munity gardens in four categories, including locational conditions, greenery conditions, 

vegetation conditions, and material conditions. Specifically, locational conditions describe 

the layout of the resident-initiated community gardens based on the courtyard space as 

the frame of reference. Structural conditions depict diverse greening methods used to help 

plants grow in poor-space courtyards. Vegetation conditions refer to the plant species 

adopted by the residents for their own preferences. Material conditions are related to the 

hard materials used by the residents in spontaneous construction activities for building 

spatial facilities and products. In general, this definition can cover the components that 

can constitute a completed community garden driven by the residents. On this basis, we 

combined the graphic and visual information collected in the previous phase to use the 

visual interpretation of the components associated with resident-led community gardens 

in the 25 samples and counted the number of components in terms of vegetation condi-

tions and material conditions. Visual interpretation is a widely used approach in the field 

of landscape research, and its application in this study involved not only the use of cog-

nitive skills to view visual information and assign the components to four conditions but 

also the further subdivision of the four categories into different indicators in conjunction 

with the characteristics of these components in order to create a class of the components 

related to the resident-driven community gardens. Notably, the indicators of locational 

and greenery conditions are difficult to accurately quantify and were only identified as 

presence (denoted by “●”) or absence (denoted by “◎”).  

3.2.3. Agglomerative Hierarchical Clustering 

Hierarchical cluster analysis (HCA) is a general approach to cluster analysis that has 

two main categories of methods to build a hierarchy of clusters, including divisive and 

agglomerative methods. In this study, agglomerative hierarchical clustering (AHC) was 

utilized via SPSS Statistics 29.0 from IBM’s software to obtain the clustering results of the 

25 samples: first, given that only the vegetative and material indicators were quantified, 

which extracted from the resident-led community gardens, were taken as the variables 

and their data of the 25 samples were entered; next, the skewness-kurtosis normality test 

provided by SPSS Statistics 29.0 software was performed to determine whether these var-

iables follow normal distributions; last, since the surface area of each sample did not differ 

much, each sample was clustered with the same weight and the clustering results were 

obtained presented in a hierarchical clustering dendrogram after validation, which is 

achieved by means of the Euclidean square distance used as the distance measure and the 

between-group linkage that specifies the distances between two clusters [25]. In addition, 

the clustering coefficients are calculated to identify the appropriate numbers of clusters. 

The distance 𝑑(𝑎, 𝑏) between a point 𝑎 and a point 𝑏 in 𝑛-dimensional Euclidean space 

is: 

”).

3.2.3. Agglomerative Hierarchical Clustering

Hierarchical cluster analysis (HCA) is a general approach to cluster analysis that has
two main categories of methods to build a hierarchy of clusters, including divisive and
agglomerative methods. In this study, agglomerative hierarchical clustering (AHC) was
utilized via SPSS Statistics 29.0 from IBM’s software to obtain the clustering results of the
25 samples: first, given that only the vegetative and material indicators were quantified,
which extracted from the resident-led community gardens, were taken as the variables
and their data of the 25 samples were entered; next, the skewness-kurtosis normality
test provided by SPSS Statistics 29.0 software was performed to determine whether these
variables follow normal distributions; last, since the surface area of each sample did not
differ much, each sample was clustered with the same weight and the clustering results
were obtained presented in a hierarchical clustering dendrogram after validation, which is
achieved by means of the Euclidean square distance used as the distance measure and the
between-group linkage that specifies the distances between two clusters [25]. In addition,
the clustering coefficients are calculated to identify the appropriate numbers of clusters.
The distance d(a, b) between a point a and a point b in n-dimensional Euclidean space is:

d(a, b) =
√
(a1 − b1)2 + (a2 − b2)2 + · · ·+ (an − bn)2 (1)

where (a1, a2, . . . , an) is the Cartesian coordinates of a point a; (b1, b2, . . . , bn) is the Cartesian
coordinates of a point b;

The distance d(A, B) between a cluster A and a cluster B is:

d(A, B) =
1

|A| · |B|∑ a∈A ∑ b∈Bd(a, b) (2)
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And finally, the types of resident-driven community gardens in the Dashilar com-
munity were demonstrated, and their characteristics were compared based on the final
clustering results.

4. Results
4.1. Classification System of the Components

Based on the sampling and investigation, the components of community gardens
driven by the residents of the Dashilar community were studied from four aspects: location
condition, greenery condition, vegetation condition, and material condition, and these
components were basically covered in these conditions. Specifically, the non-physical com-
ponents were included in locational conditions and greenery conditions, which mainly refer
to the spatial layouts and forms of these gardens, and these cannot usually be measured
precisely; the physical counterparts were assigned in vegetation conditions and material
conditions, which largely concern the plants and articles used by the residents to construct
these gardens, and these can be counted in quantity. Although some of the components
fell under the same condition, our classification results show that distinct differences exist
between them, which means that these four categories can be further divided into different
indicators in Figure 5.
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By summarizing the shape and spatial characteristics of the resident-led community
gardens, the locational and greenery conditions were further divided into four indica-
tors; specifically, locational conditions are distinguished according to spatial structures of
courtyards by doorstep, wall, patio, and rooftop, and greening conditions are classified
according to greening methods as ground greening, vertical greening, window greening,
and pergola greening. According to the plant usage and material properties, the physical
components were assigned and quantified, with vegetation conditions divided into four
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indicators: vegetables, fruits, ornamentals, and herbs, and material conditions into four
subcategories: plastic, wood, metal, and clay. It is worth noting that the distinction between
plants used by the residents based on the four indicators of vegetation conditions might be
controversial in some cases, as some plants may have two or more practical uses. When
confronted with such controversy, we classified these plants based on their most common
use within the Dashilar community.

In addition, the different indicators for each condition were coded, their characteristics
and attributes were illustrated, and the physical components present in the informal
community gardens of the 25 samples were enumerated (Table 1). This facilitated the
subsequent identification and quantification of the components of the resident-driven
community garden on a sample-by-sample basis, as well as further exploration of the
reasons and purposes for the choices of these components by local residents in the next
section. Specifically, the indicators for the locational, greenery, vegetation, and material
conditions are named by combining the initials for each category with Arabic numerals; for
example, the indicators for the locational condition are abbreviated as L1, L2, L3, and L4
in order.

Table 1. Indicators and physical components of the resident-led community gardens.

Category Indicator Measurement
Scale Code Illustration Physical Components

Locational
conditions

Doorstep Surface L1

It refers to the horizontal
distributions of the informal

gardens at the entrance of the
courtyards with a little more

sufficient light time.

None

Wall Elevation L2

It refers to the vertical
distributions of the informal

gardens in the marginal space
along the walls of residents’ own

buildings in the courtyards.

None

Patio Surface L3

It refers to the spatial
distributions of the informal

gardens in the central open spaces
of the courtyards that are created

and shared by the residents.

None

Rooftop Elevation L4

It refers to the vertical
distributions of the informal

gardens in the space above the
courtyard houses with the most

sufficient light.

None

Greenery
conditions

Ground
greening Height G1

It refers to a greening method that
allows plants to grow on the

ground or be distributed on the
ground in courtyards.

None

Vertical
greening Height G2

It refers to a greening method that
increases plants on the exterior

walls or other vertical surfaces of
the courtyards, including the

cultivation of climbing plants and
the fixation of containers or

hanging pots with plants to the
building facades.

None
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Table 1. Cont.

Category Indicator Measurement
Scale Code Illustration Physical Components

Greenery
conditions

Window
greening Height G3

It refers to a greening method that
cultivates plants near outdoor

windows of the courtyards, which
includes placing containers for

growing plants and hanging plant
pots on the security grilles

of windows.

None

Pergola
greening Height G4

It refers to a greening method of
growing plants on the rooftop of

courtyard buildings or
shade facilities.

None

Vegetation
conditions

Vegetable Number V1
It refers to the plants that can be

used by the residents for
vegetable consumption.

Allium fistulosum, Allium
scorodoprasum, Allium

tuberosum, Capsicum annuum,
Cucumis sativus, Cucurbita
moschata, Luffa cylindrica,

Lagenaria siceraria, Momordica
charantia, Perilla frutescens,
Raphanus sativus, Solanum

melongena, Zea mays

Fruit Number V2

It refers to plants with fruits that
can be used for edible purposes
and have a high water content

and sweet taste.

Diospyros kaki, Ficus carica,
Fortunella margarita, Punica

granatum, Vitis vinifera,
Zizyphus jujuba

Ornamental Number V3

It refers to the plants used to
decorate the courtyard

environment and are appreciated
by the residents.

Coleus scutellarioides,
Chlorophytum comosum,

Epipremnum aureum,
Euonymus fortune, Helianthus

annuus, Hibiscus syriacus,
Lagenaria siceraria

Mirabilis jalapa, Paeonia
lactiflora, Pelargonium hortorum,

Pharbitis nil, Rosa chinensis,
Rosa multifolora, Robinia
pseudoacacia, Salix matsu,

Quamoclit pennata, Syringa
oblata, Toona sinensis, Ulmus

pumila, Wisteria sinensis

Herb Number V4
It refers to the plants used by the
residents for medicinal purposes,

which have medicinal value.

Cynanchum chinense, Dichondra
micrantha, Eucommia ulmoldes,

Lonicera japonica, Mentha
haplocalyx, Peperomia

tetraphylla, Zanthoxylum
americanum

Material
conditions

Plastic
product Number M1

It refers to the spatial facilities
and objects, which are mainly
composed of plastic materials.

Discarded plastic bowl,
obsolete plastic basin, plastic
bottle, plastic bucket, plastic

flowerpot, atyrofoam box,
useless plastic tube
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Table 1. Cont.

Category Indicator Measurement
Scale Code Illustration Physical Components

Material
conditions

Wooden
product Number M2

It refers to the spatial facilities
and objects, which are mainly

manufactured from wood.

Bamboo flower rack, bamboo
birdcage, handicrafts with

bamboo strips, obsolete
cabinet, reed screen, roof
pergola, wooden bench,

wooden bucket, wood chair,
wooden fence, wooden

pergola, wood planting bed,
wooden table, wood trellis

Metal
product Number M3

It refers to the spatial facilities
and items, which are mainly
composed of metal materials.

Discarded paint bucket, metal
pergola, metal trellis, iron

security window, waste iron
box, useless Bicycle

Clay
product Number M4

It refers to spatial items, which
are basically composed of

clay materials.

Brick planting bed, clay
flowerpot, discarded ceramic

cup, obsolete sink, useless
porcelain, waste earthenware

Based on the components included in each condition of these informal community
gardens, we can find that local residents not only take the attributes and features of the
components into account but also integrate their preferences and needs into their selection
process. In addition, the residents have the ability to combine these components into their
community gardens to adapt to natural and environmental situations, which means that
the residents have accumulated community-based insights and solutions in their processes
of design and construction.

Specifically, considering the locational conditions, the residents are capable of trans-
forming the rooftop spaces that have never been utilized, underutilized spaces against the
walls, as well as common spaces around the doorsteps and patios into their community
gardens, the utilization of which is often subject to negotiation and collaboration among
the residents within a courtyard. In terms of greenery conditions, the residents are skilled
at choosing appropriate greening methods depending on specific circumstances. Among
them, ground greening is more appropriate for the common spaces around the doorsteps
and patios, where the residents can combine various containers and pots with their own
plants for efficient and unified management; vertical greening and window greening are
more suitable for exploiting the underutilized spaces against the walls, which can realize
environmental improvement and reduce the temperature during the summer; and pergola
greening is more adaptable to the rooftop spaces, where the residents can turn unused
spaces into green spaces by combining pergolas and climbing plants to provide fresh
vegetables and fruits as well as shade. Regarding vegetation conditions, the residents give
priority to native plants with cultural implications, which can not only be more adaptable
to the space-limited community environment without much light but also carry their in-
dividual aspirations and community culture, such as Punica granatum, holding the desire
of the residents in this region for more children and more prosperity [18]. With regard
to material conditions, the residents are always proficient in transforming unused and
discarded materials into spatial facilities that can support plant growth, which is obviously
inexpensive and recyclable; for example, many discarded items are put to use by the resi-
dents’ hands, and these components can save the residents the expenses of construction
and maintenance and make their community gardening retain a strong flavor of everyday
life. It is clearly an inexpensive and recyclable practice that not only saves the residents’
expenses of construction and maintenance but also makes their community gardening
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retain a strong sense of everyday life. Nevertheless, these components are fragile and have
poor aesthetic quality.

In summary, the selection and application of the components are usually decided
by the residents themselves based on their needs and knowledge, and ultimately, these
components are composed of the community gardens triggered by the residents of the
Dashilar community.

4.2. Typological Variations between the Samples

Based on the visual interpretation of the images collected from the samples (Table A1),
the frequency of the indicators related to the informal community gardens in the 25 samples
was obtained (Table 2). Among them, the indicators in terms of vegetation condition and
material condition are quantified and counted based on the number of plants and spatial
objects, which were considered the variables to run the AHC analysis to distinguish the
types of resident-led community gardens in the Dashilar area. However, before that,
validation is needed to perform a normality test on the data for these variables.

For a small number of samples, less than 50, the absolute z-scores for either skewness
or kurtosis are not larger than 1.96; the distributions can be considered normal (Table A2).
Then, the AHC analysis was run by SPSS Statistic 29.0 software. Finally, the clustering
results were presented in a dendrogram. To determine the appropriate number of clusters,
we calculated and obtained the clustering coefficients for this AHC analysis. As can be
seen from Figure 6, when the number of clusters is 3, this curve of clustering coefficients
tends to slow down, and the interval between the points becomes larger, which means that
heterogeneity between the clusters increases. Therefore, the informal community gardens
in the 25 samples were finally classified into three types, named group A, group B, and
group C (Figure 7). Among them, group B has the highest number of samples, three times
that of group A at 48%, followed by group C at 36%.
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Although it shows that the residents’ needs are taken into account in the selection and
application of the components in the previous results, the statistical results on proportions
of the indicators in each type further demonstrate the main needs of the target users and the
differences in the priority of the residents’ needs behind the different types (Figure 7). For
example, in terms of vegetative conditions, Group A had more samples of ornamental and
fruit plants than others with 29.85% and 26.87%, respectively; Group B had significantly
more ornamental and vegetable plants with 40.46% and 32.82%, respectively; Group C
had overwhelmingly more vegetable plants with 40.89%. In addition, based on our field
mapping and non-participatory observation, three typical samples were analyzed as case
studies for supplementary illustration (Figure 8).
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Table 2. Frequency of each indicator is related to the selected samples.

Sustainability 2023, 15, x FOR PEER REVIEW 16 of 27 
 

 

Table 2. Frequency of each indicator is related to the selected samples. 

Serial 
Number 

Name of 
Sample 

Courtyards 

Locational 
Conditions 1 

Greenery 
Conditions 1 

Vegetation 
Conditions 

Material 
Conditions 

L1 L2 L3 L4 G1 G2 G3 G4 V1 V2 V3 V4 M1 M2 M3 M4 

1 
Liujia Hutong 

No. 1 Courtyard ● ● ● ◎ ● ● ◎ ◎ 24 6 12 10 9 15 5 28 

2 Yaowu Hutong 
No. 9 Courtyard 

● ◎ ● ◎ ● ● ● ◎ 18 13 24 11 15 8 4 25 

3 
Yaowu Hutong 

No. 27 Courtyard ● ◎ ● ◎ ● ◎ ◎ ◎ 19 7 27 6 18 8 8 27 

4 Dongbeiyuan Hutong 
No. 13 Courtyard 

◎ ● ● ● ● ◎ ◎ ● 15 6 18 14 14 21 8 21 

5 Dongbeiyuan Hutong 
No. 14 Courtyard 

◎ ◎ ● ◎ ◎ ● ◎ ◎ 21 2 9 18 11 15 10 26 

6 
Shanxi Hutong  

No. 5 Courtyard 
◎ ● ● ◎ ● ● ◎ ● 18 9 21 12 9 18 8 25 

7 Shanxi Hutong 
No.12 Courtyard 

◎ ● ● ● ● ● ◎ ● 27 6 15 14 13 13 8 29 

8 
Shanxi Hutong 

No. 25 Courtyard ● ◎ ● ◎ ● ◎ ● ◎ 21 9 24 10 21 11 6 24 

9 Shihou Hutong 
No. 11 Courtyard 

◎ ◎ ● ● ● ◎ ◎ ● 15 14 15 9 18 21 4 11 

10 
Yanshou Hutong 
No. 90 Courtyard 

● ● ● ● ● ● ◎ ● 21 4 12 7 15 13 8 21 

11 
Xiaochunshu Hutong  

No. 18 Courtyard ● ◎ ● ● ● ◎ ● ● 19 2 17 5 15 8 6 33 

12 Xiaochunshu Hutong 
No. 19 Courtyard 

● ● ● ◎ ● ◎ ● ◎ 16 9 31 9 22 12 8 29 

13 
Yanjia Hutong 

No. 10 Courtyard ● ◎ ◎ ◎ ● ● ◎ ◎ 15 4 18 9 17 11 3 19 

14 Yanjia Hutong 
No. 11 Courtyard 

◎ ◎ ● ◎ ● ● ● ◎ 18 1 21 7 18 8 1 23 

15 
Shitou Hutong 

No. 36 Courtyard ● ◎ ● ◎ ● ● ◎ ◎ 27 8 6 12 7 13 9 22 

16 Shitou Hutong 
No. 53 Courtyard 

● ● ◎ ● ● ● ● ● 13 9 17 7 15 15 6 18 

17 Shitou Hutong 
No. 89 Courtyard 

◎ ● ● ◎ ● ● ● ◎ 12 14 14 10 17 15 9 18 

18 
Taner Hutong 

No. 21 Courtyard ● ◎ ● ● ● ● ● ◎ 19 8 24 10 15 5 5 31 

19 Taner Hutong 
No. 26 Courtyard 

◎ ◎ ● ◎ ● ◎ ● ◎ 21 8 18 6 15 2 2 30 

20 
Qudeng Hutong 
No. 22 Courtyard 

◎ ● ● ◎ ● ◎ ● ◎ 25 9 13 11 8 15 12 30 

21 Chaer Hutong 
No. 10 Courtyard 

◎ ● ● ◎ ● ◎ ● ◎ 10 10 28 10 19 9 8 25 

22 
Zhushikou Street 

No. 255 Courtyard 
● ● ● ● ● ● ◎ ● 30 11 12 15 10 16 10 36 

23 
Baishun Hutong 
No. 37 Courtyard ● ● ● ◎ ● ◎ ● ◎ 18 6 21 4 13 11 8 24 

24 Peizhi Hutong 
No. 43 Courtyard  

◎ ● ● ◎ ● ● ● ◎ 24 12 12 12 5 11 4 23 

25 
Peiying Hutong 

No. 26 Courtyard 
◎ ◎ ● ● ● ◎ ◎ ● 12 17 14 9 15 20 9 18 

1 “●” and “◎” represent the presence or absence of the indicator in the sample, respectively. 

For a small number of samples, less than 50, the absolute z-scores for either skewness 
or kurtosis are not larger than 1.96; the distributions can be considered normal (Table A2). 
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Specifically, (1) the most prominent difference of group A is that the proportion of
fruit plants is approximately twice as large compared to its two counterparts, the majority
of which are climbing plants growing on wooden pergolas and located on the courtyard’s
patio or rooftop, for example, in the sample of Peiying Hutong No. 26 Courtyard, where
the grapes (Latin name: Vitis vinifera) grown on wooden pergolas are attached most im-
portance by the residents for the daily needs of sharing fruits and regulating the courtyard
microclimate by providing shade; (2) there is the largest proportion of ornamentals in the
resident-led community gardens of group B, most of which are carefully cultivated by
means of clay products and arranged on the patios and doorsteps, and in the Xiaochunshu
Hutong No.19 Courtyard, for instance, the residents prefer to ornamentals with individual
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preference and cultural meanings rather than other indicators; (3) and the most striking trait
of the samples related to group C is that vegetables and herbs are dominant between the
components, which are cultivated by a combination of ground and vertical greening and
mainly distributed on the patios and against the wall in their courtyards, for example in
the sample of the Liujia Hutong No. 1 courtyard, vegetables and herbs were prioritized by
the residents for meeting the demands for foods. In summary, the resident-led community
gardens are designed to meet their common demands for food security, environmental
improvement, social interaction, and recreation, and the priority of these main needs varies
between the different types.

4.3. Formal and Informal Renewal Projects Dealing with Public Spaces

Based on the investigations and literature review, the renewal projects of the public
spaces in the Dashilar community were summarized, respectively (Figure 9). The result
shows that the renewal projects dealing with public spaces lie on a spectrum, with informal
renewal projects driven by the residents’ spontaneous participation and action at one end
and the formal ones led by the government and the professional teams at the other. The
informal regeneration projects focused on community gardening are usually initiated by
one or more households in the same courtyard to complete the renewal of the public space
around their courtyard through the iterative process of negotiation, design, and construc-
tion, in which the residents integrate their preferences, needs, knowledge, experience, and
the resources they have without the collaboration of the government, professional teams,
or NGOs. Specifically, in the negotiation phase, multiple households within each courtyard
would communicate their needs and work together to come up with a blueprint for their
community garden. In the design phase, the residents would not only propose solutions
that integrate local knowledge but also contribute their own insights, preferences, and
needs to the selection of components. During the construction phase, the residents would
invest their own time and money and adjust the design based on their feedback in the
long run.
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In addition, the formal renewal projects are mainly dominated by government officials
and professional teams responsible for the clients and the government, and the residents are
unable to be involved in a spontaneous and meaningful way, resulting in their requirements
and expectations not being truly reflected in these projects. Specifically, (1) the professional
teams might create their own “designerly spaces” by hosting workshops to invite the
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residents to participate indirectly in renewal projects [38], where the professionals could
take advantage of information asymmetries to establish decision-making hegemony and
lack respect for the opinions and thoughts of the residents; and (2) the government entities
and their funded company, Dashilar Investment Company, might appear to meet the
engagement willingness of the residents by coercive and induced participation to be
involved that does not result in any empowerment, in order to achieve the government’s
goals, which is termed “engagement theatre” [39]. In addition, as intermediation, NGOs
prefer to convey the government’s goals to the residents rather than assume the function of
transmitting residents’ opinions to the government. In summary, the residents are not really
involved in the formal renewal projects organized by the government and the professions.

5. Discussions
5.1. Strengths and Limitations of Resident Spontaneous Actions

Previous research has shown that informal community gardens and general urban
parks have two different design styles [19]. This study also confirms that there are dif-
ferences in the physical components between informal community gardens and general
urban parks, especially in the attributes and quality of the plants and hard materials chosen
by the inhabitants. In the Dashilar community, the residents not only cultivate native
ornamentals but also often plant local vegetables, fruits, and herbs, which are adaptable
to natural conditions and environmental constraints based on their own attributes and
characteristics, but these are rarely found in general urban parks. In addition, most of the
hard materials used by the residents for informal community gardens are recycled items in
their everyday lives, which are cheap to afford and easy to access, and these hard materials
are also different from the criteria for the selection of counterparts in general urban parks.
The reason for the existence of two design styles is because they have different objectives,
budgets, and end-users. Specifically, one of the main objectives of urban parks is to provide
high-quality living environments for a wide range of people, and accordingly, priority is
given to planting ornamental plants, and more emphasis is placed on aesthetic quality and
durability in the selection of hard materials within the budgetary boundaries. In contrast,
informal community gardens mainly provide services to local residents, and they attach
importance not only to the ornamental value and adaptability of plants but also to their
edible and medicinal properties. Furthermore, they emphasize the economic cost and
availability of hard materials in order to minimize maintenance costs and time, as well as
to make these community gardens retain a unique flavor of everyday life.

Based on the statistical results of this study (Figure 7), it was found that despite all
indicators being covered in each type of informal community garden, the proportion of
indicators varies from one type to another with the aim of catering to the major needs
of the residents. Moreover, the same type of informal community garden may use the
various physical components to meet the different preferences of the residents (Table 1).
For example, the residents will choose different plants according to their preferences to
fulfill their needs for vegetable consumption. Such differences indicate that the residents
of different courtyards have diverse priorities for specific indicators and components of
their community gardens, and these residents, when choosing the components of informal
community gardens, not only consider the attributes and characteristics but will also
integrate their own preferences and needs to make their everyday lives easier and more
comfortable. The results supported previous studies highlighting the strong relationship
of these informal green spaces with the preferences, requirements, and everyday lives
of local residents [17,40–42]. When residents live in a historical community with formal
regeneration projects that cannot meet their preferences and needs for environmental
promotion and everyday life, it is logical for them to address it by spontaneously planning
and designing an informal community garden, in which they can make their own decisions
about the composition. The residents’ preferences and demands derive not only from the
accumulated experiences and reflections of their everyday lives but are also influenced
by the different social environments in which they are embedded. These are the reasons
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why residents integrate their own preferences and needs into their choices of composition,
which explains why the composition is not exactly the same for the same type and between
different types.

Although residents’ autonomous decision-making on the composition of informal
community gardens can fulfill their own requirements and increase residents’ satisfaction
with their community life, full support of such autonomy can undermine the long-term
performance of these informal gardens. This is because many residents lack expertise
in plant configuration and neglect the durability and aesthetics of hard materials in the
construction of informal community gardens. Therefore, design expertise still matters,
and financial support is also needed as a supplement to the local actions of the historical
community, which is consistent with previous studies [18,43,44].

There are, however, some limitations in our research. The indicators and components
proposed and enumerated in this study can hardly cover the whole composition of informal
gardens in Chinese historic communities since it is conducted with a random sampling
approach and is limited by the scope and number of samples collected. In addition, it
will be necessary to expand the scope and number of samples by involving more Chinese
historic communities in future studies in order to comprehensively reflect the full range of
residents’ insights and needs regarding informal community gardens.

5.2. Effectiveness of Resident Spontaneous Participation

This study found that local residents have applied a great deal of their knowledge
and experience to the specific design of informal community gardens and developed
place-based solutions that can adapt to environmental constraints and explore the spatial
potentials, especially in terms of location conditions and greening conditions (Table 1).
These solutions have attracted the attention of designers and academics, some of which have
been incorporated into formal renewal projects dealing with public spaces in the Dashilar
community [18]. These results suggested that disadvantaged residents have creative
insights and systematic solutions for the renewal of public spaces in historical communities.
As advocates of everyday urbanism argue [45], disadvantaged groups can play a possible
transformative role in reshaping traditional place-making practices [18,46]. There are
several possible explanations. Compared to governmental officials and professionals, local
residents have a deep knowledge of local environments, culture, and community needs.
In addition, the residents have conducted many practices in local environments and have
learned from both successes and failures. Therefore, this local knowledge can provide
adaptive and sustainable design guidelines as a supplement for future renewal projects
dealing with public spaces in historical communities.

This study also found that the resident spontaneous actions centering on informal
community gardens cover not only the design process but also processes of negotiation
and construction (Figure 9), in which the residents collaborate in designing and co-creating
informal community gardens. Specifically, in addition to integrating their own knowledge
and willingness in the design phase, the residents of a courtyard are usually involved in
the generation of concepts and plans during the negotiation phase and adapt the design to
their feedback in the construction phase. These results suggested that informal community
gardening is an organized and planned local action, the spontaneous processes of which are
broadly consistent with the planning, design, and construction of formal renewal projects
dealing with public spaces. Even these regenerative practices of reflection-in-action are
more responsive to changes in the physical and social environment than one-off formal
practices [47,48]. The findings differ from past prejudices that urban informality is chaotic
and disorganized but support the previous observations that there is no clear line of
demarcation between formal and informal environments in some cities [49].

It is worth noting that the residents’ spontaneous behaviors of informal community
gardening may undermine the tangible heritage of historical communities due to the lack of
third-party intervention with expertise in heritage preservation. Overall, however, the exis-
tence of informal community gardens is not exactly a crisis but rather an urban landscape
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of opportunities and challenges, and hence, it is recommended that a comprehensive ap-
proach be taken to recognize, understand, and deal with them rather than simply deeming
them illegal and removing them.

5.3. Implications for the Organizational Mechanisms

Prior research has noted the importance of the spontaneous participation of residents.
Rasoolimanesh et al. argued that it is “the highest level of participation” compared to
coercive and induced participation by residents [34]. On this basis, this paper found that
informal community gardens based on resident spontaneous participation are more ef-
fective in meeting their diverse needs, and three types respond to different priorities of
residents’ needs (Figure 8). Based on the results of the spontaneous processes of informal
community gardening (Figure 9), we can infer that the effectiveness of resident spontaneous
participation in meeting local willingness could be attributed to the empowerment and full
participation of residents. Specifically, resident empowerment allows residents to make
their own decisions on the composition of informal community gardens to meet their pref-
erences and needs; resident participation throughout the process of informal community
gardening ensures that the plans and schemes reflect the diverse voices of residents and
that adjustments can be made based on their willingness to accept specific solutions.

In contrast, this paper found that the empowerment and full participation of residents
are undermined by the occurrence of “designerly spaces” and “engagement theatre” in
the formal renewal projects (Figure 9), which have a negative impact on their abilities to
meet the preferences and demands of the residents. The results further supported the idea
proposed by Lee et al. (2014) that the preferences of local residents cannot be reflected in
the design of formal renewal projects dealing with public spaces in Chinese cities [19]. A
possible explanation for this might be that governmental officials and professional teams
in charge of the formal renewal projects could rely more on their own judgment and lack
understanding of local knowledge and willingness. Another possible explanation is that
the government is the main client of the formal renewal projects, managing their aims,
budgets, and construction duration, which may lead to a tendency for those in charge to
prioritize the upper-level goals over the local willingness to participate in the processes.

Grassroots innovation refers to bottom-up organizational mechanisms for commu-
nity development and renewal, which are often initiated by the residents who identify
the community’s issues and seek solutions with the participation and collaboration of
other stakeholders [50]. Currently, grassroots innovation has been considered one of the
significant community-based organization mechanisms by the Chinese government to
achieve community sustainability for the reason that it can contribute to strengthening
relationships between people and their ability to shape more sustainable communities [38].
In this context, informal community gardening is expected to be a stepping stone to inspire
the grassroots innovation of historical communities by retaining the empowerment and full
participation of residents and further involving diverse actors. Therefore, this bottom-up
pathway needs to be integrated with the broader institutional structures of the Dashilar
community, which can lead to a combination of top-down and bottom-up approaches to
promote the renewal of public space in Chinese historical communities.

6. Conclusions

The Dashilar community, marked by its traditional fabric and numerous resident-
driven community gardens, demonstrates how the spontaneous actions of residents can
reshape the public spaces of historic neighborhoods. Furthermore, echoes of its informality
in pocket green spaces can be found in other urban historical communities. Neverthe-
less, these informal community gardens outside of the government’s regulations have
not received much attention. To address this scholarly gap that still exists, we conducted
a case study in the Dashilar community by using a mixed-methods analysis. This ap-
proach enables us to investigate and analyze small-scale community green spaces, covering
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their components, genres, and operational processes to capture local knowledge and the
residents’ needs behind them.

By investigating and identifying the composition of informal community gardens, this
study offers a detailed classification system of the components. It confirms the differences
between informal community gardens and general urban parks proposed by Lee et al.
(2014) by highlighting the unique attributes and quality of the plants and hard materials
applied by informal community gardens [19], and it further found that there are three types
with different compositions in response to diverse preferences and needs of the residents.
In turn, these analyses revealed the logic of residents’ choices of components associated
with informal community gardens.

Our research makes several contributions to the deeper and broader understanding of
residents’ insights and solutions for the public space renewal of historical communities.
One is that local knowledge facilitates these informal gardens overcoming environmental
and spatial constraints by improving their locational and greenery conditions, and it is
needed as a supplement to the design guidelines. Another is that community garden-based
solutions proposed by residents can be divided into three interactive and iterative phases,
including negotiation, design, and construction, thereby realizing the empowerment and
full participation of residents to meet their willingness.

In the face of the current institutional structures, we highlight the underlying issues
that hinder resident participation in a spontaneous and meaningful way and the role of
residents’ spontaneous actions in informal community gardening and illustrate that it
is expected to explore a bottom-up pathway that involves agents from different groups
while retaining resident empowerment and its full participation, which can combine with
the top-down organizational mechanisms of public space renewal related to historical
communities to achieve sustainable development of historical communities.

In summary, through detailed research on the Dashilar case study, this paper un-
ravels the logic and underlying rationality of informal community gardening based on
spontaneous resident actions and its relationships with broader renewal schemes and
projects within the realm of historical communities. Our findings offer valuable insights
and nuanced interpretations that not only contribute to our understanding of the struc-
tural reasons for the existence of resident-driven community gardens but also provide
reference for future explorations and policy-making. This research highlights these com-
munity gardens as a bottom-up pathway to achieve participatory design and co-creation
of historical communities, which can promote sustainable development and promotion
of these communities. In further research, more samples and case studies, applying and
advancing qualitative analysis and quantitative interpretation, are needed to shed more
light on the strengths and intentions of these informal gardens. Interviews and feedback
from local residents are also required to provide additional evidence and capture their
needs and preferences.
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Variables N Statistic 
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