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ABSTRACT

As global populations age, identifying sustainable interventions for healthy aging is a critical public health and 
urban policy priority. This study examines the potential role of urban community gardens (UCGs) as Nature-based 
Solutions (NbS) for aging populations through a diagnostic systematic review. Following the PRISMA guidelines, a 
systematic search was conducted across three primary databases (ScienceDirect, Web of Science, and Scopus), 
supplemented by targeted searches in PubMed and manual snowballing. The final sample comprised nine core 
community-based empirical studies published between 2010 and 2024, alongside one supplementary case embedded 
within a health-care setting. Each study was assessed using a diagnostic framework adapted from Sowińska-Świerkosz 
and García (2022) to evaluate alignment with NbS mandatory pillars and exclusion criteria. The synthesis identifies 
five recurring functional dimensions including therapeutic landscapes, social anchors, biodiversity stewardship, economic 
supplementation, and spatial accessibility while revealing persistent gaps between localized benefits and broader 
institutional integration. The findings suggest that UCGs exhibit the strongest NbS alignment where older adults act 
as active stewards and where gardens are formally embedded in urban planning and governance frameworks. These 
results position UCGs as under-recognized socio-ecological initiatives whose multifunctional NbS potential remains 
structurally under-evaluated rather than empirically unsupported.
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Ⅰ. Introduction

As societies worldwide undergo rapid population aging,

cities increasingly face interconnected challenges related to

declining health, social isolation, and reduced everyday

accessibility to supportive environments (Kabisch et al., 2017;
WHO, 2024; Lyu et al., 2026; Pitkälä et al., 2026). By 2050,

individuals aged 65 and over are projected to comprise

approximately 16% of the global population, with the majority

of living in urban areas (WHO, 2024). In dense urban

contexts, these demographic shifts amplify vulnerabilities

associated with loneliness, reduced mobility, and limited

access to everyday green spaces, complicating efforts to

support healthy aging and aging in place (Plouffe & Kalache,

2010; Chung et al., 2021; Naghibi & Faizi, 2022). These

challenges have prompted growing interest in sustainable

urban interventions that can simultaneously address social,

health, and environmental dimensions of aging population

(Fang et al., 2023; WHO, 2025).

In response, Nature-based Solutions (NbS) have gained

prominence as an integrative urban policy framework that

leverages natural processes and green infrastructure to address

complex societal and environmental challenges (European

Commission, 2016; Dorst et al., 2019; Sowińska-Świerkosz &

García, 2022; Viti et al., 2022). NbS emphasize multifunc-

tionality by simultaneously delivering social, health, and

ecological benefits, and have been increasingly mobilized to

address issues such as climate adaptation, public health, and

social inclusion in cities (Frantzeskaki, 2019; Gagliardi &

Piccinini, 2019; Adams et al., 2024; Dunlop et al., 2024). A
substantial body of research has already demonstrated that

exposure to urban green spaces and participation in

nature-based interventions can support physical health,

mental well-being, and social cohesion among aging

populations (Kabisch et al., 2017; van der Jagt et al., 2017;
Dunlop et al., 2024; Tong et al., 2025; Butt et al., 2026). In
this respect, the relevance of nature-based approaches for

aging societies is well established.

Nevertheless, existing scholarship does not suggest that

research on nature-based interventions for aging populations

is lacking. Rather, the limitation lies in how this evidence has

been conceptually and analytically fragmented across

disciplinary domains. Studies focusing on geriatric health tend

to emphasize therapeutic or psychological outcomes for older

adults, while urban planning and environmental research

often focuses on spatial configuration, ecosystem services, or

biodiversity outcomes, rarely evaluating whether and how

such interventions fulfill the integrative requirements of

국문초록

전 세계적인 고령화 추세 속에 건강한 노화를 지원하기 위한 지속가능한 개입 방안을 모색하는 것은 공중보건 및

도시정책 차원에서 중요한 과제로 부상하고 있다. 본 연구는 진단적 체계적 문헌고찰을 통해 도시 공동체 정원(Urban 
Community Gardens, UCGs)이 고령인구를 위한 자연기반해법(Nature-based Solutions, NbS)으로 작동할 수 있는 가능성

을 분석하고자 하였다. PRISMA 가이드라인에 따라ScienceDirect, Web of Science, Scopus의 세 주요 데이터베이스를

중심으로 체계적 문헌검색을 수행하였으며, PubMed에 대한 보완적 검색과 수작업 스노우볼링을 병행하였다. 최종 분석

대상은 2010년부터 2024년사이에 발표된 9편의 지역사회 기반 실증연구와 보건의료 환경에 연계된 1건의 추가사례로

구성되었다. 각 연구는 Sowińska-Świerkosz와García(2022)의 진단적 분석 틀을 수정·적용하여, NbS의 필수 구성 요소와

배제 기준에 대한 부합 여부를 검토하였다. 분석 결과, 도시 공동체 정원은 치유적 경관, 사회적 결속의 거점, 생물다양성

관리, 경제적 보완 기능, 공간적 접근성 등 다섯 가지 주요 기능 차원을 반복적으로 나타내는 것으로 확인되었으며, 
동시에 국지적 차원의 효과와 제도적·계획적 통합간의 한계도 드러났다. 특히 고령자가 공동체 정원의 적극적인 참여주체

로 역할을 하고, 해당 공간이 도시 계획 및 거버넌스 체계에 공식적으로 연계된 경우, 도시 공동체 정원은 NbS의 개념적

틀에 보다 높은 정합성을 보이는 경향을 나타냈다. 이러한 결과는 도시 공동체 정원의 실증적 근거가 부족하기보다는

제도적·분석적 평가의 제한으로 인해 그 다기능적 NbS 잠재성이 충분히 조명되지 못해왔음을 시사한다.

주제어: 도시 공동체 정원, 자연기반해법, 건강하게 나이듦(건강한 노화), 사회적 고립, 사회생태적 인프라
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structured NbS frameworks (Vasconcelos et al., 2024; Butt et
al., 2026; Lyu et al., 2026; Pitkälä et al., 2026). As a result,

there is limited integrative understanding of how specific

urban green interventions simultaneously contribute to social,

health, and ecological objectives, and how such interventions

align with structured NbS frameworks.

Urban community gardens (UCGs) represent a particularly

illustrative case within this fragmented landscape. A growing

body of empirical research has documented the benefits of

UCGs for aging populations, including improved well-being,

reduced loneliness, opportunities for physical activity, and

strengthened social ties (Armstrong, 2000; Camps-Calvet et
al., 2016; Aghaloo et al., 2024). Previous studies have

reported health-related, social, and, in some cases, ecological

benefits associated with UCG participation (Milligan et al.,
2004; Van den Berg et al., 2010; Gasperi et al., 2012; Nicklett

et al., 2016). Other strands of literature highlight their broader

social and ecological roles, such as fostering community

cohesion, supporting informal food provision, and, in some

cases, enabling biodiversity stewardship (Frantzeskaki, 2019;

Cousins, 2024; Tong et al., 2025). Taken together, these

studies suggest that UCGs hold considerable potential as

low-threshold, multifunctional urban interventions in aging

cities.

However, these contributions are typically examined in

isolation. UCGs are frequently framed either as recreational or

therapeutic spaces within public health research, or as

localized green amenities within urban and environmental

studies, without systematic comparison across functional

domains (Robbins & Seibel, 2020; Tsukada et al., 2020;

Dorst et al., 2022; Martin et al., 2025). Moreover, despite

increasing policy interest in age-friendly cities and NbS, UCGs

are rarely evaluated as integrated socio-ecological interventions

capable of contributing to broader urban strategies in a

consistent and comparable manner (Frantzeskaki, 2019; Adams

et al., 2024). This lack of integrative evaluation does not reflect

an absence of empirical evidence, but rather the absence of a

diagnostic perspective capable of systematically comparing

how UCG interventions perform across multiple NbS

dimensions. In particular, it remains unclear where UCGs

already function in accordance with NbS principles, where

structural or institutional limitations persist, and how these

conditions shape their potential for wider institutionalization

and upscaling in aging urban societies.

Accordingly, this study aims to systematically review

empirical research on UCGs in relation to aging populations

and to re-evaluate these interventions through a NbS

diagnostic framework (Sowińska-Świerkosz & García, 2022).

Rather than assessing whether UCGs are beneficial for older

adults, which is a question already well addressed in existing

literature, this review seeks to clarify how and to what extent

current UCG interventions align with NbS standards, what

this reveals about their limitations and future potential as

socio-ecological infrastructure for aging urban societies.

Methodologically, this study combines a systematic review

approach with a NbS diagnostic lens to reassess existing

empirical evidence drawn from studies that were not

originally designed within an NbS context, thereby identifying

patterns of alignment, divergence, and institutional conditions

shaping UCG performance.

Ⅱ. Literature Review

1. Urban Community Gardens and Aging Populations

As urban societies undergo profound demographic aging,

urban community gardens (UCGs) have increasingly

attracted scholarly attention as localized socio-ecological

infrastructure capable of responding to intertwined social,

health, and environmental challenges (Camps-Calvet et al.,
2016; Armstrong, 2000; Aghaloo et al., 2024). In this review,

UCGs are defined as publicly accessible, collectively managed

urban green spaces characterized by active cultivation and

civic participation (Guitart et al., 2012; Wang & MacMillan,

2013; Cepic et al., 2020). Unlike private gardens or

institutionally restricted green spaces, UCGs function as open

urban commons embedded in everyday urban life (Kingsley &

Townsend, 2006; Gasperi et al., 2012; Nicklett et al., 2016;
Kingsley et al., 2019; Doyle, 2022; Tracey et al., 2023). Within

existing research, UCGs are positioned in varied ways

depending on disciplinary focus. Studies grounded in health

and gerontology often approach UCGs as therapeutic or

recreational environments (Austin et al., 2006; Rowinski et
al., 2015; Zhang et al., 2025), while social science research
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emphasized their role as sites of participation and community

cohesion (Becker & von der Wall, 2018; Chen et al., 2022;
Bieri et al., 2024; Suárez et al., 2024). Environmental and

planning-oriented studies, in contrast, tend to examine UCGs

as localized green amenities or components of broader green

infrastructure systems (Smith et al., 2021; Ali et al., 2022;
Čepić et al., 2025). Although these perspectives illuminate

different functional dimensions of UCGs, they remain weakly

integrated, resulting in partial rather than holistic assessments

of their socio-ecological performance. This fragmentation

limits comparative evaluation across health, social, ecological,

and institutional domains and constrains the interpretation of

UCGs as comprehensive NbS.

2. Nature-based Solutions as an Integrative Analytical

Framework

Nature-based Solutions (NbS) have emerged as a

purpose-oriented framework aimed at addressing societal and

environmental challenges through the intentional use of

natural processes and ecosystem functions (Cohen-Shacham

et al., 2019; Almenar et al., 2021). Positioned as an umbrella

concept (Cohen-Shacham et al., 2016; Dorst et al., 2019),

NbS seek to integrate ecological, social, and economic

objectives within a single strategic approach and have been

promoted across international policy agendas related to climate

adaptation, biodiversity conservation, and public health

(European Commission, 2016; IUCN, 2020; Fang et al., 2023;
Adams et al., 2024). A key strength of the NbS framework

lies in its emphasis on multifunctionality, positioning nature as

an active contribution to multiple societal goals rather than as

a passive environmental amenity (Albert et al., 2019; Dorst

et al., 2022; Semeraro et al., 2023).
NbS functions as an umbrella concept (Cohen-Shacham et

al., 2016; Dorst et al., 2019) that harmonizes various

ecosystem-based approaches under a strategic vision to

deliver environmental, social, and economic co-benefits

(European Commission, 2016; Fang et al., 2023; Adams et
al., 2024). This integrative capacity allows NbS to transcend

sectoral boundaries and address interconnected urban

challenges (Mansur et al., 2022). To clarify its conceptual

boundaries, NbS is distinguished from ecosystem services and

green infrastructure. While ecosystem services identify the

flow of benefits from nature to humans, NbS emphasizes the

operationalization of nature to solve pre-identified problems

(Nesshöver et al., 2017; Almenar et al., 2021). Similarly,

while green infrastructure prioritizes spatial connectivity, NbS

encompasses the transformative actions utilized to address

specific dilemmas such as climate change and societal health

challenges (Eggermont et al., 2015; Fang et al., 2023). These
distinctions establish NbS as an action-oriented framework

that mobilizes natural processes toward defined outcomes.

Parallel to the expansion of NbS discourse, a growing body

of research has examined the relationship between

nature-based interventions and aging populations (Kabisch et
al., 2017; Vasconcelos et al., 2024; Tong et al., 2025; Butt et
al., 2026; Pitkälä et al., 2026). This literature demonstrates

that engagement with green environments can support

physical health, psychological well-being, and social inclusion

in later life, thereby aligning with broader goals of healthy

aging and aging in place (Tong et al., 2025; Lyu et al., 2026;
Pitkälä et al., 2026). Despite these contributions, NbS research

related to aging populations remains unevenly developed.

Much of the existing work focuses on specific outcomes—

such as mental health improvement or reduced loneliness—

without systematically situating these findings within broader

NbS evaluation frameworks (Pröbstl-Haider et al., 2024;

Vasconcelos et al., 2024; Cristiano et al., 2025; Wolff et al.,
2025). As a result, research on aging populations often

prioritize outcome effectiveness without systematically

examining whether and how these interventions align with

NbS principles, particularly with respect to ecological

performance, governance arrangements, and long-term

institutional embedding. This focus constrains the ability to

assess whether interventions addressing aging-related

challenges function as comprehensive NbS or remain

outcome-specific responses.

To operationalize NbS beyond conceptual clarity, several

frameworks have been proposed to guide the design,

assessment, and verification of NbS initiatives (Dorst et al.,
2019; Almenar et al., 2021; Fang et al., 2023; IUCN, 2020).

Among the most prominent is the IUCN Global Standard for

Nature-based Solutions, which provides guidance across

dimensions such as societal challenge orientation, stakeholder
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engagement, and adaptive governance (IUCN, 2020). The

IUCN framework offers valuable normative direction,

particularly for implementation and scaling. However, such

standards are primarily designed as guidance tools rather than

diagnostic instruments. Their emphasis on forward-looking

implementation criteria can limit their applicability in

systematic review contexts, where the objective is to assess

diverse empirical cases retrospectively and comparatively. In

this sense, existing frameworks may be less suited to

evaluating whether interventions not originally framed as NbS

nonetheless meet core NbS requirements.

To address these evaluative limitations, this study adopts

the diagnostic framework developed by Sowińska-Świerkosz

and García (2022), which conceptualizes NbS legitimacy

through a combination of mandatory functional pillars and

exclusion criteria. Unlike implementation-oriented standards,

this framework is explicitly designed to support retrospective

assessment by distinguishing between interventions that

substantively satisfy NbS principles and those that merely

resemble NbS in form. The diagnostic approach is particularly

well suited to systematic review contexts, as it enables

structured cross-case comparison and ontological boundary

setting. By emphasizing what interventions do and what risks

they exhibit, rather than how they should be implemented,

the framework allows for nuanced evaluation of heterogeneous

empirical studies. This makes it especially appropriate for

reassessing UCGs, which have rarely been designed or

reported as NbS but may nonetheless exhibit varying degrees

of alignment with NbS standards.

Taken together, existing research does not suggest that

urban community gardens lack relevance for aging

populations. Rather, the central limitation lies in the absence

of integrative, NbS-oriented diagnostic evaluation capable of

systematically comparing social, health, ecological, and spatial

dimensions. Without such a perspective, empirical evidence

remains difficult to translate into coherent urban strategies or

to assess the conditions under which UCGs can function as

legitimate NbS. This diagnostic gap provides the conceptual

foundation for the present study, which seeks to reassess

existing empirical evidence on urban community gardens

through an NbS diagnostic lens. By doing so, the study aims

to clarify where UCGs already align with NbS principles,

where persistent limitations exist, and how these findings

inform the potential role of UCGs as socio-ecological

infrastructure within aging urban societies.

Ⅲ. Methodology and Analytical Framework

This study employs a two-stage methodological approach

to evaluate the potential of UCGs as a nature-based

intervention for aging populations. The first stage applies the

PRISMA framework to identify and synthesize empirical

evidence in a transparent manner, minimizing bias in the

selection process (Tzoulas et al., 2007; Guitart et al., 2012;
Schram-Bijkerk et al., 2018; Page et al., 2021; Haddaway et
al., 2022; Sachs et al., 2022; Tharrey & Darmon, 2022;

Tracey et al., 2023; Zinaic et al., 2025). The second stage

evaluates the selected studies through an NbS diagnostic

framework (Sowińska-Świerkosz & García, 2022) to verify

their legitimacy as NbS. This evaluation applies four

mandatory pillars and eleven exclusion criteria to distinguish

genuine interventions from conventional greening measures.

Together, these stages provide a replicable analytical structure

for assessing whether UCGs meet the evidence-based

standards required for institutionalization as age-friendly

urban health infrastructure.

1. PRISMA Systematic Review Process

The PRISMA framework served as the primary

methodological structure for the systematic review to ensure a

reproducible evidence synthesis (Page et al., 2021; Haddaway

et al., 2022). Study selection was guided by three core

eligibility domains that were applied simultaneously: (1) a

focus on older adults or aging populations, (2) research

conducted in publicly accessible, community-oriented urban

garden spaces, and (3) peer-reviewed empirical research

design.

With respect to the population criterion, the selection

strategy was refined to maintain an analytical focus on aging

populations while avoiding rigid chronological thresholds.

Studies were therefore included when older adults constituted

a clearly identifiable population of interest or analytical

subgroup within the study, or when aging-related needs and
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vulnerabilities formed a substantive focus of analysis, even if

precise chronological age cut-offs were not explicitly reported.

This approach ensured continued relevance to aging-related

outcomes while minimizing the exclusion of empirically

pertinent studies. Regarding research settings, garden

typology was limited to public-facing, community-based

urban green infrastructures, including urban community

gardens, allotment gardens, and comparable collective formats

(e.g., garden villages). Gardens embedded exclusively within

closed nursing homes or residential care facilities were

excluded, as the analytical focus of this review was on open

civic spaces rather than care-based environments (Dorst et
al., 2022; Guo et al., 2022). Only peer-reviewed empirical

studies were eligible for inclusion to ensure data consistency

and analytical rigor (Gusenbauer & Haddaway, 2020).

Literature reviews, systematic reviews, meta-analyses, and

books were excluded. Importantly, eligibility decisions were

based on methodological and contextual criteria rather than

journal outlet. Publications were restricted to those written in

English (Page et al., 2021) and no restrictions were placed on

publication year to capture historical developments and recent

trends in urban community gardening practices.

The selection process followed four sequential stages, namely

identification, screening, eligibility assessment, and inclusion, as

illustrated in the PRISMA flow diagram (Figure 1) (Page et
al., 2021). A systematic search was conducted across three

primary electronic databases, namely ScienceDirect, Web of

Science, and Scopus, supplemented by Google scholar and

backward snowballing of reference lists (Wohlin, 2014). This

process yielded 359 records in total, comprising 342 records

from database searches and 17 records identified through

supplementary methods. An overview of the literature search

strategy, databases consulted, search equations, and record

retrieval results is presented in Table 1. Duplicate records

were removed across databases prior to screening, resulting in

273 unique records retained for title and abstract screening

(Haddaway et al., 2022). Titles and abstracts were initially

screened using a semi-automated protocol incorporating three

Note.� The� records� screened� phase� incorporated� an� AI-assisted� cross-verification� protocol� (ChatGPT,� Gemini,� and� Copilot),� followed� by�

manual� researcher� validation� to� ensure� consistent� application� of� eligibility� criteria.

An� additional� PubMed� search� was� conducted� to� address� concerns� regarding� representativeness.� Thirteen� records� were�

identified,� of� which� one� empirical� study� met� all� eligibility� criteria.� Due� to� its� institutional� embedding� within� a� health-care�

setting,� this� study� was� treated� as� a� boundary� case� rather� than� integrated� into� the� core� comparative� analysis� framework.

Figure 1. PRISMA flow diagram of the study selection process.
Source:� Adapted� from� Haddaway� et� al.� (2022)� using� PRISMA� flow� diagram� generator� (https://estech.shinyapps.io/prisma_flowdiagram

/,� accessed�March� 21� and� April� 22,� 2026).
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large language models (ChatGPT, Gemini, and Copilot) with

standardized prompts, followed by manual validation by the

researcher. This process resulted in 45 articles retrieved for

full-text eligibility assessment. Of these, 36 articles were

excluded due to insufficient analytical focus on aging

populations or because the research setting involved closed or

institutionally restricted gardens, leaving nine empirical studies

for inclusion.

To further assess the representativeness and disciplinary

coverage of the evidence base, an additional search was

conducted in PubMed to examine whether empirical studies

addressing aging populations and community-based gardening

interventions could be identified from a biomedical and public

health perspective. While the primary databases selected for

this review (ScienceDirect, Web of Science, and Scopus) are

widely used in urban studies, planning, and environmental

research, PubMed was included to verify whether

health-focused empirical evidence on urban community

gardens was indexed primarily within medical and

gerontological literature (Wang & MacMillan, 2013; Genter

et al., 2015). As shown in Table 1, PubMed was searched as

a supplementary database using a combination of Medical

Subject Headings (MeSH) and free-text terms, while

maintaining conceptual equivalence with the original search

strategy. This supplementary search yielded thirteen

additional records. After removing duplicates (n=2) and

applying the same eligibility criteria across all databases, one

further empirical study met all inclusion requirements. This

brought the final number of included studies to ten. Owing to

its institutional embedding within a health-care setting, this

study was treated as a boundary case and examined

separately from the core community-based cases, while

maintaining the same diagnostic logic. Despite this additional

step, the limited number of eligible studies underscores a

structural gap in empirical research on publicly accessible

urban community gardens in relation to aging populations.

2. Analytical Framework

The core set of nine community-based studies were

assessed using a two stage diagnostic framework designed to

verify NbS legitimacy (Sowińska-Świerkosz & García, 2022).

The diagnostic assessment was applied at two analytical

levels. For the nine core community-based cases, the

framework was applied in full, allowing systematic

comparison across diverse urban contexts. In addition, one

supplementary study identified through an expanded PubMed

search, representing a community garden embedded within an

urban outpatient clinic property, was assessed as a boundary

case. Due to its institutional anchoring within a health-care

setting, this case was examined using the same diagnostic

logic but interpreted separately, with particular attention to

Database Search� equations� &� key� words
Raw� records

identified

Records� after

de-duplication� &� cleaning

ScienceDirect
(“urban� community� gardens”� OR� “allotment� gardens”)�

AND� “older� adults”� AND� “participation”
214 148

Web� of� Science
(community*� gardens� AND� older� adults� AND� urban*�

AND� allotment*� gardens*)
103 90

Scopus
(community� gardens� OR� allotment� gardens)� AND� urban�

AND� older� adults
25 18

PubMed

(“older� adults”[MeSH� Terms]� OR� aging� OR� elderly)� AND�

(“community� gardens”� OR� allotment� gardens� OR� “urban�

gardening”)� AND� empirical

13 11

Other� methods Google� Scholar� &�Manual� Snowballing 17 17

Total 372 284

Note.� PubMed� was� searched� as� a� supplementary� database� using� a� combination� of� Medical� Subject� Headings� (MeSH)� and� free-text�

terms� to� ensure� compatibility� with� biomedical� indexing,� while� maintaining� conceptual� equivalence� with� searches� conducted� in� other�

databases.� Duplicate� records� were� removed� across� databases� prior� to� screening.

Table 1. Systematic literature search strategy and database retrieval results
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its hybrid governance configuration.

The first analytical component of the framework involves a

functional legitimacy assessment against four mandatory pillars

(Table 2). These pillars require an intervention to be

nature-powered (P1), utilizing living ecosystems processes;

challenge-oriented (P2), addressing a priori diagnosed societal

problems; multi-beneficial (P3), providing simultaneous social,

economic, and environmental gains including biodiversity gains;

and economically efficient (P4), demonstrating cost-effectiveness

relative to conventional solutions. This assessment verifies

whether the core characteristics of the UCGs align with the

foundational NbS definition.

The second analytical component focuses on a boundary

assessment that screens each intervention against eleven

exclusion criteria (C1 to C11) as summarized in Table 2.

These criteria serve to identify structural vulnerabilities and

prevent the misclassification of conventional greening measures

as NbS without substantiated socio-ecological efficacy. Rather

than functioning as implementation guidelines, this exclusion-

based diagnostic emphasized weaknesses such as the absence

of biodiversity monitoring (C4), limited long-term sustainability

planning (C6), and reliance on isolated point-scale approach

(C11). Together, these two analytical components provide a

replicable analytical structure for synthesizing heterogeneous

empirical cases under a unified NbS logic, while allowing for

interpretive differentiation where institutional contexts diverge.

Ⅳ. Results

To address the diagnostic gap identified in the preceding

literature review, this study empirically re-examines urban

community gardens through a structured synthesis of existing

evidence. Rather than introducing new primary data, the

analysis consolidates and compares empirical studies that

examine UCGs in relation to aging populations, with the aim

of assessing how these interventions align with core

Category Code Pillars� /� exclusion� criteria Operational� definition� &� standard

4�Mandatory� Pillars

(Functional� Legitimacy)

P1 Nature-powered Direct� use� of� natural� features� and� living� ecosystem� processes

P2 Challenge-oriented
Addressing� a� priori� detected� societal,� environmental,� or� economic�

problems

P3 Multi-beneficial
Providing� social,� economic,� and� environmental� benefits,� including�

biodiversity� net� gain

P4 Efficient
High� effectiveness� and� economic� efficiency� compared� to�

conventional� solutions

11� Exclusion� Criteria

(Boundary� Conditions)

C1 Lack� of� functioning� ecosystem Actions� that� do� not� apply� living� organisms�

C2 Random� actions
Measures�without� structured�management,� quality� control,� or�

specific� goals

C3 Post-implementation� goals Defining� challenges� or� setting� targets� only� after� implementation

C4
Negative/no� impact� on�

biodiversity
Failure� to�maintain,� enhance,� or� monitor� biodiversity� gain

C5 Same� as� grey� infrastructure
Providing� no� additional� benefits� beyond� what� engineered� solutions�

offer

C6 Unfair� distribution Exclusively� benefiting� one� pillar/group� while� marginalizing� others

C7 Copy-paste� approach Replicating� successful�models� without� adapting� to� local� contexts

C8 Top-down� governance Decisions� made� by� authorities� without� consulting� local� stakeholders

C9 Static� management Rigid� frameworks� without� iterative� learning� or� adaptive� flexibility

C10 Disproportionate� expenses Costs� of� implementation/maintenance� exceeding� potential� benefits

C11 Point-scale� approach
Isolated� management�without� monitoring� impacts� at� a� landscape�

scale

Table 2. NbS evaluation framework (Sowińska-Świerkosz & García, 2022)
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Nature-based Solutions principles. Using a PRISMA-guided

systematic review process, the following section synthesizes

evidence across diverse contexts to clarify patterns of

convergence and divergence in reported UCG functions and to

establish a comparative basis for subsequent NbS suitability

diagnosis.

1. Systematic Evidence Synthesis via PRISMA

Framework

The PRISMA-based screening process resulted in the

identification of ten empirical studies examining urban

community gardens (UCGs) in relation to aging populations.

Of these, nine studies constituted the core comparative

evidence base, as they examined publicly accessible,

community-based garden settings independent of formal

health-care institutions. One additional study, identified

through a supplementary database searching, differs

structurally due to its institutional embedding within a

health-care setting and is therefore treated separately as a

boundary case.

The final selection of nine empirical studies reflects a

stringent screening process that prioritized the intersection of

older adults, open-access urban community gardens, and

empirical data. This thematic focus identifies a diverse

methodological landscape. Regarding the research methodologies,

quantitative studies establish correlations between gardening

participation, public health outcomes, and urban biodiversity

through the use of control groups (Van den Berg et al., 2010;
Haase & Gaeva, 2023). Mixed-methods approaches supplement

these findings by combining survey data with expert

interviews and spatial decision-making models to bridge

objective metrics, such as crop yields and spatial accessibility

scores with the lived experiences of older adults (Algert et al.,
2014; Naghibi & Faizi, 2022; Hartt et al., 2023). Qualitative
studies provide insights into why older adults prioritize

gardens for reminiscence and social continuity, although

smaller sample sizes suggest that these findings be interpreted

within their specific localized contexts (Borčić et al., 2016;

Martens et al., 2018). Furthermore, participatory action

research demonstrates procedural value for community-led

initiatives in disadvantaged urban areas (Middling et al.,
2011). Spatial component analysis evaluates also UCGs as

integrated socio-ecological nodes within the 15-minute city

framework (Zou et al., 2026). While these findings suggest a

multifaceted role of UCGs in supporting the well-being of

older adults, the localized nature of the available data

indicates that these results serve as potential indicators rather

than universal generalizations.

Table 3a summarizes the nine core community-based

studies that form the basis for cross-case thematic

comparison, while Table 3b presents the boundary case

separately for illustrative purposes rather than comparative

aggregation. The most documented dimension is the

contribution of UCGs to the physical, psychological, and social

well-being of older adults. Data from the Netherlands indicate

that gardeners aged 62 and over report higher well-being

scores than non-gardening neighbors of the same age (Van

den Berg et al., 2010). Similarly, evidence from China

suggests that access to green infrastructure within a

15-minute walking distance as a primary factor in reducing

geriatric depression (Zou et al., 2026). Beyond individual

Reference Location Methodology Participants Garden� type Key� benefits Challenges

Algert� et�

al.� (2014)�

San� Jose,�

CA,� U.S.

[Mixed�

methods]

Survey� and�

yield�

monitoring�

(4� months)

N=93

-� n=83� gardeners�

(avg.� 57yrs)

-� n=10�

experienced�

gardeners�

(avg.� 60yrs)

Community�

gardens� (CGs)

Economic:� generate�

seasonal� food� cost� savings�

of� approximately� $435� per�

plot� and� support�

high-yield� production� of�

crops� like� tomatoes� and�

peppers.

Social:� enhance�

cross-cultural� food� sharing�

and� community� cohesion�

Methodological:� difficulty�

in� quantifying� specific�

health� outcomes;� potential�

self-selection� bias�

(participants� had� 4∼25�

years� of� gardening�

experience)

Table 3a. Core empirical studies on urban community gardens for aging populations (N=9)
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Reference Location Methodology Participants Garden� type Key� benefits Challenges

Borčić et�
al.� (2016)

Zagreb,�

Croatia

[Qualitative]

Interviews� &�

observation

(historical�

comparison�

across� policy�

regimes)

N=26�

-� n=12� old�

gardens� group�

(avg.� 60+yrs)

-� n=14� new�

gardens� group�

(avg.� 45yrs)

Urban� gardens

(old� vs.� new)

Social:� create� close� social�

ties� that� counter� urban�

privatization� through�

interaction,� recreation,� and�

contact� with� nature.

Economic:� provide�

home-grown� food� and�

serve� as� a� vital� financial�

supplement� for�

low-income� pensioners.

Legal/administrative:�

absence� from� official�

spatial� planning�

documentation� lead� to�

tenure� insecurity� and�

negative� public� perceptions�

of� gardening� practices� in�

industrial� cities.�

Haase� and�

Gaeva�

(2023)

Berlin,�

Germany

[Case� study]�

comparative�

analysis

(gardeners� vs.�

non-gardeners)

N=� 546�

-n=466�

gardeners�

(≥� 60yrs,� 29%

46∼60yrs,�

majority)

-n=80�

non-gardeners�

(30∼45yrs,�

majority)

Allotment�

gardens

Ecological:� function� as�

sites� of� active� biodiversity�

stewardship,� including�

pollinator� habitats,� wild�

vegetation� zones,� and�

insect� nesting� sites.

Psychological:� serve� as� a�

primary� tool� for�

overcoming� loneliness� in�

dense� urban� settings

Accessibility:� fenced�

garden� paths� occasionally�

restrict� wider� public� access

Hartt� et�

al.� (2023)

Rhiwbina,

Wales,� UK

[Mixed�

methods]

Case� study,�

surveys,� focus�

groups

N=40� older�

adults

(≥� 55yrs)

-n=22�

(65∼74yrs)

-n=14� (>� 75yrs)

-n=4� (55∼64yrs)

Age-friendly�

garden� villages

Social� capital:� combat�

social� isolation� by�

providing� robust�

community� infrastructure.

Psychological:� support�

aging-in-place� and�

residential� attachment�

through�mixed-generation�

communities.

Maintenance� gap:� disparity�

between� high� perceived�

importance� of� green�

spaces� (98%)� and� actual�

maintenance� satisfaction�

(68%)

Integration:� ensuring�

authentic� intergenerational�

and� cultural� integration

Martens� et�

al.� (2018)

Oslo,�

Norway

[Qualitative]�

Semi-structured�

interviews

N=8� older� adults

(66∼85� yrs.)

Allotment�

gardens

Psychological:� provide�

multisensory� experiences�

that� trigger� childhood�

memories� and� revive� a�

sense� of� community�

closeness.�

Social:� function� as� a�

low-threshold� meeting�

place� that� prevents�

loneliness

Healthy� aging:� support�

longevity� and� delays� the�

onset� of� functional�

decline.

Supply� constraint:� high�

demand� in� larger� cities�

results� in� long� waiting� lists�

for� plot� ownership

Methodological� limitation:�

small� qualitative� sample�

size� limits� broader�

generalization.

Middling�

et� al.�

(2011)

Manchester,�

UK

Participatory�

action� research�

Four�

disadvantaged�

communities

Community�

gardening�

initiatives

Psychosocial:� foster� a�

sense� of� ownership,�

learning,� and�

empowerment� in�

disadvantaged� areas.

Holistic� health:� enhance�

physical� and�mental�

well-being� through�

collaborative� work�

Sustainability:� high� reliance�

on� external� experts� and�

funding;� maintenance�

challenges� related� to�

vandalism� and� theft.� on�

levels.

Table 3a. Continued
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health outcomes, UCGs function as community anchors that

reduce social isolation and foster intergenerational cohesion

(Middling et al., 2011; Algert et al., 2014; Martens et al.,
2018). In Manchester and Wales, gardening initiatives provide

an established infrastructure for informal interaction, and 70%

of older participants expressed a preference for age-integrated

over age-segregated environments (Middling et al., 2011; Hartt

et al., 2023). This participatory dynamic enables older adults to

move from passive recipients of care toward becoming active

agents who maintain a sense of agency and belonging within

their neighborhoods (Haase & Gaeva, 2023). These findings

suggest the potential of UCGs as accessible, low-cost

interventions with measurable preventive health outcomes and

social co-benefits for older adults in urban settings.

The ecological and economic values of UCGs further

reinforce their role as recognized socio-ecological urban

infrastructure. In Berlin, senior gardeners demonstrate a

strong willingness to prioritize biodiversity stewardship,

including the creation of pollinator habitats and insect nesting

sites, over food production alone (Haase & Gaeva, 2023). In

Tehran and Zagreb these gardens function as nature-based

climate shelters that mitigate the urban heat island effect and

protect public spaces from privatization (Borčić et al., 2016;
Naghibi & Faizi, 2022). Economically, UCGs in San Jose

generate estimated average food cost savings of $435 per

household per season, positioning them as a cost-effective

Reference Location Methodology Participants Garden� type Key� benefits Challenges

Naghibi�

and� Faizi�

(2022)

Tehran,� Iran

[Mixed�

methods]

Case� study,�

expert�

interviews,�

best-worst�

decision-making

N=102� older�

adults

(≥� 64yrs)

-� n=57�

(70∼81yrs)

-� n=45�

(64∼69yrs)

Temporary�

reuse� of�

leftover� urban�

spaces

Ecological� &� social:�

function� as� ecological� and�

social� anchors� that�

encourage� community�

participation.

Psychological:� support�

aging� with� dignity� and�

independence� in� familiar�

local� environments.�

Economic� pressure� and�

gentrification:� rising� land�

prices� and� privatization�

limit� opportunities� for�

social� interaction� in� small�

scale� urban� spaces.

Van� den�

Berg� et� al.�

(2010)

Netherlands

Comparative�

survey

(gardeners� vs.�

non-gardeners)

N=184

-� n=121�with�

AGs

(≥� 62yrs,� 58%)

-� n=63�without�

AGs

(≥� 62yrs,� 33%)�

Allotment�

gardens

(AGs)

Quantified� health� benefits:�

demonstrate� statistically�

significant� increases� in�

physical� activity� (84%�met�

health� guidelines)� and�

well-being� scores�

compared� with�

non-gardeners.�

Self-selection� bias:�

evidence� of� a� healthy�

gardener� effect;� reliance�

on� self-reported� data� limits�

generalizability.

Zou� et� al.�

(2026)
Xian,� China

Survey-based�

study

:7-day� daily�

activity� diary� &�

principal�

component�

analysis

N=198�

-� n=163�

(≥� 60yrs,� 82%)�

-� n=35�

(50∼59�

yrs,18%)

Four� urban�

districts� with� a�

high� density� of�

older� adults

15-min� city�

nodes�

(community�

gardens,� parks,�

streets).

Mental� health:�

demonstrate� that� access�

to� walkable� green�

infrastructure� (community�

gardens,� parks� and� streets�

etc.)� within� a� 15-minute�

walking� distance� reduces�

geriatric� loneliness.�

Psychological:� position�

proximity-based� green�

infrastructure� as� a� primary�

well-being� driver� in� later�

life.

Contextual� limitations:�

findings� are� specific� to�

high� density� Chinese� cities�

and� lack� cross-cultural�

comparison;� environmental�

variables� such� as� weather�

or� air� pollution� are� not�

accounted� for.�

Note.� These� studies� constitute� the� core� comparative� N� base,� examining� publicly� accessible,� community-based� urban� garden� settings�

independent� of� formal� health-care� institutions.

Table 3a. Continued
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support for low income older adults (Algert et al., 2014). In
post-socialist contexts Zagreb, UCGs have evolved from

subsistence food sources into recreational activities that

continue to provide nutritional supplements for older adults

(Borčić et al., 2016). These ecological and economic

contributions suggest that UCGs can serve as functional social

infrastructure rather than merely leisure amenities,

particularly for older adults facing financial vulnerability and

urban environmental stressors.

The synthesis also identifies a need for the strategic

integration of UCGs within formal spatial frameworks

(Naghibi & Faizi, 2022; Zou et al., 2026). In this regard, Zou

et al. (2026) demonstrate that proximity to everyday green

infrastructure, including community gardens, parks, and streets

within a 15-minute walking distance, is a decisive factor in

reducing loneliness among older adults. This finding

emphasizes spatial accessibility rather than engagement with a

single designated garden. While 98% of participants in one

study recognized these spaces as important, a gap persists

between social recognition and legal protection (Hartt et al.,
2023). This disconnect underscores the requirement for UCGs

to be incorporated into official municipal spatial plans to

ensure tenure security and prevent commercial development

pressures (Borčić et al., 2016; Zou et al., 2026). Evidence from

Tehran and Zagreb further supports the value of repurposing

neglected small-scale urban spaces for community garden use

as a targeted planning strategy (Naghibi & Faizi, 2022; Zou

et al., 2026). These results indicate that without formal

institutional recognition, the long-term viability of UCGs as

health-supportive infrastructure for older adults may remain

structurally precarious.

Finally, a chronological analysis identifies a shift in the

conceptualization of UCGs. Studies published between 2010

and 2014 focused primarily on tangible outcomes such as

agricultural yield and physical health (Van den Berg et al.,
2010; Algert et al., 2014). More recent scholarship from 2022

to 2026 frames UCGs as integral socio-ecological infrastructure

integrated within concepts such as garden village and the

15-minute city model (Haase & Gaeva, 2023; Zou et al.,
2026). This trajectory indicates an increasing recognition of

UCGs as components of resilient, age-friendly urbanism

designed to address the compounding health, social, and

environmental challenges of a super-aged society.

2. NbS Suitability Diagnosis

Building on the systematic synthesis presented in Section

4.1, this section applies a Nature-based Solutions (NbS)

Reference Location Methodology Participants Garden� type Key� benefits Challenges

Milliron� et�

al.� (2017)

Winston

-Salem,�

NC,� U.S.

[Mixed�

methods]

Process�

evaluation

Cross-sectional�

survey� design

N=� 461

-� n=411�

outpatients�

(n=152�

in-depth� survey:�

≥� 60yrs,�

28.3%

51-60� yrs,�

31.6%)

-n=� 30�

volunteers

-n=� 20� staff

Outpatient�

clinic-based�

community�

garden,� open� to�

patients� and�

neighborhood�

residents

Health/nutritional:� provide�

fresh� produce,�mitigate� food�

insecurity,� and� support�

nutrition� education.

Social:� strengthen�

patient-provider� relationships,�

neighborhood� involvement.

Psychological:� reduce� stress�

and� foster� a� sense� of�

fulfillment� and� social�

belonging.

Environmental� awareness:�

increase� environmental�

concern� and� environmental�

literacy� among� volunteers.

Awareness:� limited� visibility,�

with� only� a�minority� of� patients�

aware� of� the� garden,�

constraining� participation.

Capacity� and� sustainability:�

reliance� on� external� grants� and�

volunteers,� alongside� unmet�

training� needs� for� gardening�

skill.

Methodological:� cross-sectional�

design� limits� causal� inferences;�

findings� are� specific� to� a� single�

clinical� setting.

Table 3b. Boundary case identified through supplementary search (N=1)
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diagnostic framework to assess how the reviewed urban

community garden interventions align with core NbS criteria.

For each study, judgments regarding the fulfillment or

limitations of NbS pillars and exclusion criteria were based

solely on explicit information reported in the original articles,

including documented practices, stated objectives, monitoring

indicators, and governance arrangements rather than inferred

intent or assumed performance. Because none of the selected

studies explicitly framed their interventions as NbS, the

diagnostic framework proposed by Sowińska-Świerkosz and

García (2022) is applied retrospectively to evaluate functional

legitimacy and identify boundary conditions. This assessment

examines each intervention against the four mandatory pillars

(P1 to P4) and the eleven exclusion criteria (C1 to C11),

enabling structured comparison across heterogeneous cases.

The resulting diagnostic outcomes are summarized in Table 4

and serve as the empirical basis for subsequent interpretation.

Among the nine core community-based studies, the

strongest alignment with the NbS diagnostic criteria in the

cases by Haase and Gaeva (2023) and Naghibi and Faizi

(2022). In Berlin, Haase and Gaeva (2023) document

biodiversity-oriented practices such as the management of

insect hotels, wild vegetation zone, and pollinator habitats,

providing explicit empirical relevant P3 (multi-beneficial

outcomes) while maintaining low-cost garden management

consistent with P4 (economic efficiency). A minor

vulnerability is associated with exclusion criterion C6 (unfair

distribution), as certain allotment areas were accessible

primarily to registered users rather than the wider public.

Similarly, Naghibi and Faizi (2022) report that older

participants prioritized ecological and landscape qualities in the

temporary reuse of leftover urban spaces in Tehran, thereby

satisfying P1 (nature-powered), P2 (challenge-oriented), and

P3. However, the absence of direct biodiversity monitoring

Study� (Year)

Mandatory� pillars Key� exclusion� criteria

Overall� NbS

suitability

Primary�

barriers
P3

Multi-benefit� &

biodiversity

P4

Economic

efficiency

C4

Biodiversity

impact

C6

Unfair

distribution

C8

Top-down

governance

C11

Point-scale

approach

[� Core� studies� n=9]

Algert� et� al.� (2014) ◐ ● ○ ● ○ ○ Moderate C4,� C8,� C11

Borčić et� al.� (2016) ◐ ◐ ○ ● ○ ○ Low C2,� C8,� C11

Haase� and� Gaeva� (2023) ● ● ● ○ ● ● High C6� (minor)

Hartt� et� al.� (2023) ◐ ◐ ○ ○ ○ ● Moderate C4,� C6,� C8

Martens� et� al.� (2018) ◐ ◐ ○ ● ● ○ Moderate C4,� C11

Middling� et� al.� (2011) ◐ ◐ ○ ● ○ ○ Moderate
C8,� C10,�

C11

Naghibi� and� Faizi� (2022) ● ● ○ ● ○ ○ High C4,� C11

Van� den� Berg� et� al.� (2010) ◐ ◐ ○ ● ● ○ Moderate C4,� C11

Zou� et� al.� (2026) ◐ ◐ ○ ○ ● ○ Moderate C4,� C6,� C11

[� Boundary� case� n=1]

Milliron� et� al.� (2017) ◐ ● ○ ○ ● ○ Moderate C4,� C6,� C11

Note.� Mandatory� pillars� (P3,� P4):� ●� fully� satisfied;� ◐� partially� satisfied;� ○� not� satisfied.

Exclusion� criteria� (C4,� C6,� C8,� C11);� ●� safe�○� at� risk.

All� studies� satisfy� P1� (nature-powered)� and� P2� (challenge-oriented);� these� columns� are� omitted.

Only� the� four� most� frequently� triggered� exclusion� criteria� are� displayed� (C4=negative/no� biodiversity� impact;� C6=unfair� distribution;�

C8=top-down� governance;� C11=point-scale� approach).

Milliron� et� al.� (2017)� represents� a� boundary� case� in� which� a� publicly� accessible� community� garden� is� institutionally� embedded� within�

a� health-care� setting.� Although� assessed� using� the� same� NbS� diagnostic� framework,� the� results� are� interpreted� separately� from� the�

core� community-based� cases.

Table 4. NbS suitability assessment of ten selected studies using the diagnostic framework of Sowińska-Świerkosz and García (2022)
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introduces exposure to C4 (no impact on biodiversity), and

the micro-scale configuration of the interventions reflects a

point-scale approach corresponding to C11.

The majority of the remaining core studies demonstrates

moderate NbS suitability, characterized by consistent

fulfillment of P1 and P2 but recurrent limitations under

ecological (C4) and scale-related criteria (C11). Studies by

Van den Berg et al. (2010) and Hartt et al. (2023) establish

clear associations between gardening participation and health

or social outcomes, but do not include explicit biodiversity

indicators, resulting in vulnerability under C4. Likewise,

Martens et al. (2018) emphasize multisensory and restorative

experiences for older adults in allotment gardens, yet their

human-centered focus lacks evidence of ecological monitoring,

again triggering C4. In Algert et al. (2014), bio-intensive

organic gardening and documented food cost savings

correspond to P1, P2, and P4; however, the absence of

biodiversity assessment and the reliance on isolated plot-level

management expose limitations under C4 and C11. Middling

et al. (2011) similarly fulfill P1 and P2 through participatory

community gardening initiatives, though dependence on

external funding and small-scale implementation constrain

economic efficiency (P4) and spatial scalability (C11). The

remaining two studies exhibit lower overall NbS suitability

due to structural constraints related to governance and access.

Across these cases, the diagnostic results indicate partial

satisfaction of the mandatory pillars alongside recurring

vulnerabilities linked to ecological evidence and scale.

The remaining two studies exhibit lower overall NbS

suitability due to structural constraints related to governance

and access. Borčić et al. (2016) document strong social

benefits for older participants in Zagreb, but the informal and

legally insecure statue of garden sites introduces multiple

exclusion risks, including C2 (lack of structured management),

C8 (top-down governance), and C11. In Zou et al. (2026),

proximity-based access to everyday green infrastructures

fulfills P1 and P2 by addressing loneliness among older adults.

However, the absence of biodiversity monitoring and the

focus on localized residential settings result in exposure to C4,

C6, and C11.

In addition to the core cases, one boundary case identified

through supplementary PubMed searching (Milliron et al.,

2017) was assessed using the same NbS diagnostic

framework but interpreted separately due to its institutional

embedding within a health-care setting. While this

intervention satisfies P1, P2, and P4 by delivering low-cost

nutritional and psychosocial benefits, the absence of ecological

monitoring and its program-specific configuration correspond

to vulnerabilities under C4 and C11.

Ⅴ. Discussion

Taken together, the diagnostic results reveal a set of

recurring patterns that shape the alignment of urban

community gardens with Nature‑based Solutions

frameworks. Across the reviewed literature, community

gardens consistently demonstrate social and health related

benefits for aging populations, yet their NbS alignment

remains uneven. Rather than reflecting isolated project level

shortcomings, these outcomes point to broader structural

tendencies in how such interventions are evaluated,

ecologically assessed, and institutionally positioned. The

discussion therefore focuses on three interrelated issues: the

dominance of outcome centered evaluation, the

underdevelopment of ecological assessment despite latent

potential, and the limited integration of community gardens

into formal planning and governance systems.

First, regarding the evaluative orientation of existing

research, most reviewed studies prioritize social interaction,

mental well-being, therapeutic value, and place attachment,

particularly in community-led or neighborhood-based garden

initiatives involving older adults (Kabisch et al., 2017;

Gagliardi & Piccinini, 2019; Tracey et al., 2023). These

outcomes are often well articulated and form the primary

rationale for promoting community gardens as age friendly

interventions. However, from a diagnostic NbS perspective,

such studies rarely extend their evaluation to ecological

performance, long-term maintenance practices, or governance

arrangements. As a result, interventions that generate

substantial localized benefits are frequently assessed through

partial lenses, leaving key NbS dimensions undocumented

rather than demonstrably absent.

Second, with respect to ecological assessment, the review

highlights a consistent underdevelopment of explicit evaluation,
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despite considerable latent potential within community garden

practices (Bendt et al., 2013; van der Jagt et al., 2017; Dorst

et al., 2022). Several studies describe gardens maintained over

long periods by older participants who contribute routine care,

accumulated ecological knowledge, and a strong sense of

stewardship (Naghibi & Faizi, 2022; Haase & Gaeva, 2023).

These practices align closely with NbS principles related to

sustainability and co-production, yet they are rarely translated

into systematic ecological evidence (Almenar et al., 2021;

Semeraro et al., 2023). In this regard, citizen science approaches

promoted by the Royal Horticultural Society demonstrate how

biodiversity assessment can be integrated into everyday

gardening practices without imposing excessive technical or

financial burdens (RHS, 2025a, 2025b). Such approaches

illustrate how ecological conditions can be documented through

routine management activities already familiar to community

gardeners. Similarly, adaptive evaluation principles such as

SMART criteria, namely specific, measurable, attainable,

realistic, and timely, developed by the IUCN provide flexible

reference points for documenting ecological outcomes in

contexts where standardized monitoring has not traditionally

been applied (IUCN, 2020). These examples suggest that

strengthening the ecological dimension of NbS alignment does

not necessarily require large scale investment, but rather more

appropriate diagnostic instruments capable of recognizing

existing stewardship capacities.

Finally, in relation to institutional and planning integration,

the findings indicate that NbS alignment is strongly conditioned

by governance context (Adams et al., 2024; Martin et al.,
2025). Community gardens operating on temporarily allocated

land or outside formal planning frameworks often exhibit strong

social anchoring but limited continuity, rendering both ecological

practices and long-term benefits vulnerable (Borčić et al., 2016;
Naghibi & Faizi, 2022). By contrast, cases embedded within

municipal programs, supported through formal partnerships, or

aligned with urban green infrastructure strategies are more

likely to demonstrate maintenance continuity, clearer

governance responsibilities, and cross sectoral relevance (Bendt

et al., 2013; Frantzeskaki et al., 2017; Fox-Kämper et al., 2018).
These patterns underscore the importance of institutional

recognition in enabling community gardens to function as

legitimate NbS rather than peripheral or transitional initiatives.

Overall, these patterns suggest that uneven NbS alignment

across the reviewed studies should not be interpreted as

evidence that urban community gardens lack ecological or

institutional viability. Instead, they reflect a diagnostic gap in

which multifaceted benefits and stewardship practices, including

those contributed by aging populations, are not systematically

evaluated or supported through integrative frameworks.

Addressing this gap requires both methodological shifts toward

inclusive ecological assessment and policy level efforts to embed

community gardens within planning and legal structures that

recognize their multifunctional roles in aging urban societies.

Ⅵ. Conclusion

This study conducted a systematic review to diagnostically

evaluate urban community gardens (UCGs) as potential

Nature-based Solutions for aging populations. By applying a

structured NbS diagnostic framework to ten empirical studies

that were not originally designed within an NbS context, the

review identified recurring patterns in how UCG interventions

align with core NbS criteria. Across the reviewed cases,

UCGs consistently demonstrate strong social and

health-related relevance for aging populations. At the same

time, the diagnostic assessment reveals two recurrent

constraints. First, ecological dimensions, particularly

systematic biodiversity monitoring, are weakly articulated

across most studies. Second, institutional and planning-related

conditions, including land tenure insecurity and limited

integration into formal spatial frameworks, constrain the

long-term viability and scalability of UCGs. Importantly,

these limitations do not indicate a lack of potential inherent to

UCGs themselves, but rather reflect structural features of

how such community-based interventions have been

evaluated and governed.

The primary contribution of this review lies in its

diagnostic perspective. Rather than assessing intervention

effectiveness, the study clarifies where and how UCGs

partially meet NbS standards, where recurrent vulnerabilities

emerge, and which contextual conditions shape these patterns.

While the limited number of eligible studies and the

retrospective application of the NbS framework restrict broad

generalization, the findings provide a structured basis for
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understanding the challenges associated with recognizing and

evaluating UCGs as NbS in aging urban contexts. Several

limitations of this review should nevertheless be

acknowledged. The relatively small number of eligible

empirical studies reflects the stringent application of eligibility

criteria related to population focus, garden typology, and

empirical design. While this restricts broad generalization, it

also underscores a structural gap in existing research.

Moreover, most reviewed interventions were not originally

designed or reported within an NbS framework, which

constrains the depth of ecological and institutional assessment.

Accordingly, the findings should be interpreted as diagnostic

rather than prescriptive, aimed at clarifying patterns and

limitations rather than evaluating intervention effectiveness.

In this context, the review underscores that the central

challenge in advancing urban community gardens within

nature-based research lies not in demonstrating their social or

health value, but in systematically addressing persistent ecological

and institutional gaps through appropriate evaluative approaches.

By situating UCGs within a diagnostic NbS framework, the study

contributes to a more nuanced understanding of their role within

age-friendly urban environments. In the sense, UCGs should be

understood not as empirically underperforming interventions, but

as under-recognized and under-evaluated Nature-based Solutions,

whose multifaceted contributions remain insufficiently captured by

existing assessment and planning frameworks.

To realize the full potential of UCGs as age-friendly NbS, a shift

is required from treating these spaces as temporary or peripheral

initiatives toward formally integrating them into urban planning and

legal frameworks. Strengthening institutional recognition and

adopting evidence-based monitoring approaches can help ensure

that UCGs are protected fromdevelopment pressures and positioned

as legitimate components of resilient, inclusive, and sustainable

urban environments. By aligning Nature-based Solutions with the

evolving needs and capacities of aging populations, cities can

more effectively leverage community gardening as a strategic

infrastructure within super-aging societies.
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