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ABSTRACT

Urban community gardens (UCGs) are increasingly recognized as nature-based solutions (NbS) to social and
environmental challenges in aging societies. Yet little is known about how different stakeholders understand and prioritize
their multiple functions. This study uses Q methodology to examine stakeholder perceptions of UCG multifunctionality
in Jeonju, Republic of Korea, 23 key informants with diverse roles in community gardening took part, including core
leaders, older and younger adults, and supporting organizations. The analysis identified four distinct perception types:
(1) inner restoration and personal meaning, (2) shared vitality and active engagement, (3) ecological stewardship and
learning, and (4) self-organized operational continuity. Each type emphasized the functions of UCGs for older adults
selectively, indicating that multifunctionality is shaped by how users understand, value, and engage with these spaces
rather than by garden design alone. This finding carries a clear policy implication: the multifunctionality of UCGs
is produced through diverse user perspectives, not delivered automatically by physical design. Despite their differences,
participants shared a common recognition of the value of UCGs. This shared baseline suggests that diverse interpretations

can coexist and may provide a foundation for more inclusive governance of NbS in aging societies.
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l. |ntr0duction maintenance, and social exchange (Lampert ef al, 2021:
Hume ef al, 2022: Butterfield & Daniels, 2025). This
Population aging is rapidly reshaping urban societies, participatory mode of engagement makes them particularly
generating interconnected challenges such as declining social relevant in aging societies, where health, social participation,
cohesion, rising loneliness, and fewer opportunities for active, and environmental accessibility must be addressed together.
meaningful engagement among older adults (Haase ef al, Reflecting these characteristics, UCGs are increasingly
2017: WHO, 2024). At the same time, cities face mounting conceptualized as Nature-based Solutions (NbS), which
environmental  pressures, including climate  change, address societal challenges while generating multiple benefits
biodiversity loss, and the decline of underused urban spaces of nature for society (Leavell ef al, 2019: Tong et al, 2025).
(Lee & Jaung, 2026: Lyu ef al, 2026: Pitkald ef al, 2026). These benefits span social, ecological, health, and governance
In Seoul, Republic of Korea, for example, life satisfaction and dimensions (Cohen-Shacham ef al, 2019: IUCN, 2020).
happiness are among the lowest in the OECD, underscoring However, existing studies have largely catalogued the benefits
the urgency of improving everyday living environments of community gardens while paying little attention to how
(Hong & Lee, 2025). Because these social and ecological these multiple functions are prioritized and experienced by
challenges are intertwined rather than isolated, they call for users (Fox-Kéamper ef al, 2018: Butterfield & Daniels, 2025).

integrative approaches that address both dimensions at once This omission matters because multifunctionality is not
(Plouffe & Kalache, 2010: Chung ef al, 2021). realized automatically as a unified outcome: rather, it depends
Urban community gardens (UCGs) have emerged as on how stakeholders perceive and engage with these spaces

neighborhood-scale interventions that combine physical (Mackiewicz & Asuero, 2021: Megyesi ef al, 2024). In aging
activity, psychological well-being, social interaction, and societies, where users hold diverse roles, capacities, and
ecological  engagement  within  accessible  everyday expectations, such differences in perception are likely to shape
environments (Gasperi ef al, 2012: Wang & MacMillan, how UCGs function in practice. As a result, it remains
2013: Kingsley ef al, 2019). Unlike conventional green spaces, unclear how the multiple benefits of UCGs are actually
UCGs depend on active participation through gardening, prioritized and experienced, particularly within the NbS

ro
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framework.

This study therefore examines how stakeholders interpret
and prioritize the multifunctionality of UCGs as NbS in aging
societies, with particular attention to older adults as key users,
and explores what these differences imply for governance,
Rather than assuming that multiple benefits are inherently
realized, it investigates how specific functions are selectively
prioritized and interpreted. To do so, the study applies Q
methodology to a case study in Jeonju, Republic of Korea,
where community gardens are institutionally linked to
programs for aging populations (Stephenson, 1953: Watts &
Stenner, 2005: Stenner ef al, 2008; Ramlo, 2016). The
conceptual framework links aging societies, UCGs as NbS,
and their multifunctional potential, providing the basis for
examining how users prioritize and experience UCGs

functions.

Il. Literature Review

1. Urban Community Gardens and Aging Populations

Population aging has spurred growing interest in the
environmental factors that support health and well-being in
later life. Recent perspectives emphasize not only physical
health but also subjective well-being, social participation, and
environmental context as key components of aging (Strawbridge
et al, 2002: Lee & Song, 2015: Rowe & Kahn, 2015). Within
this context, urban green spaces are widely recognized for
supporting healthy aging (Vuicic ef al, 2017: Gagliard &
Piccinini, 2019). Their benefits depend not only on total area,
but also on accessibility and experiential quality, which
highlights the importance of neighborhood parks and gardens
within walking distance (Hong & Lee, 2025). Community
gardens In particular are accessible, multifunctional
environments that can enhance psychological well-being,
promote physical activity, and strengthen social connections
(Koay & Dillon, 2020; Langhans ef al, 2025). Empirical
evidence reinforces these therapeutic effects: structured
gardening programs for older adults substantially reduce stress
(Park ef al, 2022), and community gardening can alleviate
loneliness and provide a sense of purpose in later life (Hume

et al, 2022). These benefits, however, are not experienced
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uniformly: they vary with how individuals engage with and
interpret green spaces (Lehberger & Sparke, 2023: Cepié et
al, 2024). The outcomes of community gardening therefore
cannot be understood through functional benefits alone, but
must also be examined in relation to how users perceive and

value these functions in practice.

2. Urban Community Gardens as NbS and the Role
of Perception

Nature-based solutions (NbS) are gaining attention as an
integrated and ecosystem-based policy framework for
addressing complex societal and environmental challenges
(European Commission, 2016: Dorst ef al, 2019: ITUCN,
2020). A defining feature of NbS is multifunctionality: the
goal of simultaneously promoting human well-being and
biodiversity by generating diverse benefits across social, health,
ecological, and governance dimensions (Cohen-Shacham ef 4,
2019: TUCN, 2020). Building on this idea, recent studies
analyze UCGs as a form of NbS, emphasizing their capacity
to deliver varied benefits at the local level (Leavell ef al,
2019; Tong et al, 2025; Butt et al, 2026), including as a
promising response to emerging social problems in aging
societies (Sowifiska-Swierkosz ef al, 2021: Lee & Jaung,
2026). Yet these studies often treat such outcomes as
inherent to the design and physical attributes of the spaces
rather than products of human engagement (Cohen-Shacham
et al, 2019: Dorst ef al, 2019: Adams et al, 2024).

By contrast, a growing body of work emphasize that the
realization of NbS depends not only on design but also on
how users interpret and use these spaces. From this view,
multifunctionality is not a fixed design attribute but as a
dynamic process shaped by user perception and practice, and
stakeholder engagement becomes a core element of NbS at
every stage of design, implementation, and management, and
governance (Mackiewicz & Asuero, 2021: Noblega-Carriquiry
et al, 2023: Megyesi et al, 2024). Existing NbS frameworks
and guidelines, however, offer little guidance on how to
structure stakeholder perspectives and integrate them into
practice (Ibrahim ef al, 2025). Critical scholarship goes
further, arguing that conventional frameworks treat nature
merely as a tool for measurable benefits and thereby overlook
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the social and interpretive processes through which value is
formed; this instrumental approach risks reducing complex
socio-ecological interactions to technical functions and
ignoring how users negotiate and experience these spaces in
daily life (Remme & Haarstad, 2022). Relatively little is
therefore known about how the diverse functions of NbS are
subjectively interpreted, prioritized, and structured by
different users. This gap is especially critical in aging
societies, where varied roles and expectations can produce
differentiated and potentially conflicting understandings of the
same space. Addressing it requires a method that can
systematically capture subjective perspectives and reveal how
multifunctionality is interpreted. This study meets that need
by applying Q methodology to examine how stakeholders
perceive and prioritize the functions of UCG as NbS.

lll. Methods

1. Study Site

Jeonju, in the southwestern Republic of Korea, was
purposively selected for its suitability for examining the
subjective perceptions of UCGs in an urban aging context and
for its relevance as a policy case of NbS (Figure 1). First, the
city offers an appropriate demographic context. It is
approaching super-aged status, with about 19.7% of its
population aged 65 or older as of 2025 (Statistics Korea, 2025),
so aging-related social and health challenges are becoming
increasingly prominent. Jeonju is therefore a relevant setting
for examining how older adults interpret and prioritize the
functions of UCGs in relation to their everyday needs.

Republic of Korea

A

c/ ‘

World map

Figure 1. Location of the study area in Jeonju, Republic of Korea.

Second, Jeonju offers a distinctive policy context in which
UCGs are actively promoted within broader urban strategies.
In 2021 the city enacted an ordinance establishing a Garden
City initiative that integrates green-space development with
community participation, with particular emphasis on
neighborhood-scale gardens and citizen engagement (Jeonju
City, 2021: Kim, 2025). In 2025 it also passed an ordinance to
promote an age-friendly city and is now preparing related
polices (Moon, 2025). Although two policy domains are only
beginning to converge, this institutional context positions
UCGs to serve not only as environmental infrastructures but
also as social and participatory platforms for aging
populations,

Third, Jeonju has a structured participation system well
suited to Q methodology. The city cultivates a diverse range
of gardeners by encouraging older adults to take part and
often linking them with senior employment programs (Park
& Ham, 2025). Community gardening is thus organized
through institutional programs that bring together older
adults, community leaders, and supporting organizations. This
combination of policy-driven garden development and
differentiated roles creates a shared yet varied experiential
context: participants encounter similar institutional and
spatial settings but engage with UCGs in different roles,
responsibilities, and motivations. Such conditions are likely to
generate diverse interpretations of UCG functions, providing a
strong empirical basis for identifying patterned subjectivities.
Consistent with the epistemological foundations of Q
methodology, Jeonju is treated here not as a statistically
representative sample but as a purposive case that allows
rigorous exploration of perception structures.

2. Q Methodology and Statement Development

This study employs Q methodology to examine how
stakeholders perceive the multifunctionality of UCGs. @
methodology provides a systematic way to identify shared
subjective viewpoints and to analyze how individuals prioritize
and interpret complex issues (Stephenson, 1953: Watts &
Stenner, 2005: McKeown & Thomas, 2013: Ramlo, 2016).
Statement development followed a structured, transparent
process to ensure both conceptual coverage and contextual

ro
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relevance. As a conceptual foundation, it drew on five
functional dimensions identified through a PRISMA-based
systematic review (Lee & Jaung, 2026): (1) experiential, (2)
psychological, (3) social, (4) ecological, and (5) governance.
These dimensions capture the primary domains through
which the literature describes UCGs, particularly for aging
populations. Core references from the review informed each
dimension, and additional literature was incorporated to ensure
comprehensive coverage.

From this framework, a concourse of statements was
assembled by synthesizing the systematic review, relevant
literature, policy documents, and preliminary field observations
in Jeonju, vielding an initial pool of about 55 statements.
These were refined through iterative validation: expert
consultation with one community garden practitioner and one
representative from a supporting organization, followed by a
pilot test with one older adult, to ensure clarity, relevance,
and comprehensibility. The process reduced the set to a final 30
Q statements that balance coverage across the five dimensions
without overemphasizing any one domain (Table 1). Although
the Q-set was guided by these conceptual dimensions, the
final statements were not presented to participants in

predefined categories, allowing perception structures to
emerge inductively through Q-sorting, consistent with the

principles of the method.

3. Survey and Data Collection

Key informants were identified through preliminary field
engagements between November 2025 and February 2026.
This included site visits, informal interactions with on-site
gardeners (primarily older adults in employment gardening
programs), consultations with representatives of supporting
organizations, attendance at a local policy seminar, and
observations of governance-related meetings. These activities
identified participants directly involved in using, managing,
and supporting community gardens.

The study included 23 participants spanning four roles in
(1) core leaders, (2)
general participants, (3) supporting organizations, and (4)

community gardening (Table 2):

younger participants. Core leaders organize and coordinate
individuals

community garden leaders in Jeonju, General participants are

garden programs and include trained as

primarily older adults who garden regularly through senior

Table 1. Final Q statements used in study and factor arrays Q-sorts values for each statement

Dimension No Q statement F1 F2 | F3 | F4
1 Gardening is an accessible and enjoyable leisure activity for me. 1 1 1 1
2 | prefer gardening activities that bring together people of different age groups. =1 0 -2
3 Growing and harvesting plants gives me a sense of achievement and satisfaction. 2 2 0 =1

a. Motivation . - - -
and self- 4 Participation in gardening makes me feel that | contribute to the local community. = = =

actualization

Garden spaces and facilities should be designed and managed to accommodate

older adults.

6 Gardening activities help maintain cultural values and traditions within the 1 0 . 1
community.

7 Gardening reduces sedentary time and encourages physical activity.

8 Gardening activities involving multisensory interaction with soil and plants promote
emotional stability and psychological healing.

b. Physical and| g Participgting in community gardening helps reduce feelings of loneliness and A T P
mental depression.
well-being 10 | Regular gardening activities provide structure to daily life and increase vitality. 2 1 2

11 Garden spaces help reduce stress and provide opportunities for mental relaxation. 2 0 0

1 Participation in gardening activities enhances self-esteem and increases personal 11l o
confidence.

172 SI=XMACIRfeIsts|X| H123 HM32(20264 68)



ojwlg} - A7) : I} AR3|el| A 2kA7]ukel Y (Nature-based Solutions) SEA EA 35 B9 o715/ tigh <14

Table 1. Continued

Dimension No Q statement F1 | F2 | F3 | F4
19 Community gardens transform underutilized spaces into more attractive 1 ) 1 0
environments.
20 Community gardens contribute to mitigating urban heat and responding to climate 1 0
change.
d. Environment | 21 | Community gardens support biodiversity and contribute to soil health. 0f2|0 2
benefits and
urban 2 The primary value of community gardens lies more in promoting health and social 2| 1
regeneration interaction than in addressing climate change.
3 Community gardens can serve as experiential learning spaces for environmental 0 I
education.
Community gardens contribute to urban regeneration, particularly in declining
24 . =2 0
neighborhoods.
25 Government support is necessary for the sustainability of community gardens, but 1 0 1
excessive intervention may limit their autonomy.
% Sustainable garden management requires leadership and initiative from local 0 0 2
residents.
7 Effective garden management requires collaboration among residents, public 5 ' '
e. Governance agencies, and experts.
and I
management | g Sustainable operation of community gardens requires diverse funding or 5| 9
income-generating strategies.
79 Management measures are needed to prevent damage, theft, and safety issues in 2 1 ) 1
gardens.
30 Education and support, including conflict resolution and gardening skills, are 2 I 1
necessary for effective garden management.

Table 2. Demographic characteristics of participants (N=23)

Participant group N Age range | Mean age (years) Description
Communi rden leaders r nsible for organizing and
Core leaders 8 41-70 58.6 ommuntty garden leacers responsible for organizing a
coordinating activities.
General participants 8 61-80 66.8 Older adults participating through senior engagement programs.
Supporting organizations 5 30-60 52.6 Representatives from local institutions providing support.
Younger participants 5 <30 275 Younger parthpantg who are |Qvo|ved in garden activities;
included to explore intergenerational perspectives.

Notes. Participants were purposively selected to represent different roles related to community garden activities.

participation programs. Supporting organizations comprise
representatives of local institutions and NGOs that provide
administrative or technical support. Younger participants were
included to explore intergenerational perspectives. This
composition captured diverse yet relevant viewpoints
grounded in direct engagement with UCGs. The sample size
is consistent with Q methodology, which prioritizes a diversity

of viewpoints over statistical representativeness (Watts &

Stenner, 2005): the P-sample was purposively constructed to
represent these distinct roles.

Participants  were recruited mainly through existing
community garden networks, which provided access to actively
engaged stakeholders but may have skewed the sample toward
those with greater experience and involvement, Although the
study focuses on aging populations, younger participants were

included because prior research highlights the importance of
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intergenerational interaction in community gardens (Lee &
Jaung, 2026): this allowed comparison of how UCG functions
are interpreted across age groups. Most participants (n=19)
had less than five years of involvement and only four had more
than five years, reflecting the recent rollout of institutional
programs in Jeonju and indicating that most were at an early
stage of engagement. The survey was conducted in Korean so
that participants could fully engage with the statements.
Q-sorting sessions ran over three rounds between 19 and 31
March 2026. The study was approved by the Institutional
Review Board (IRB) of Chungnam National University (IRB
No. 202512-SB-246-01), and ethical principles, including
anonymity and voluntary participation, were strictly maintained.

Participants completed a Q-sorting task in which they
ranked the 30 statements along a forced quasi-normal
distribution ranging from —3 (most disagree) to +3 (most
agree) by perceived importance (Figure 2a). Each sort was
followed by a brief interview (about 5-10 minutes, in Korean)

to capture participants reasoning. These interviews were not

Most Disagree Neutral

-3 -2 -1 0 +1 +2 +3

Most Agree

Figure 2. Q-sorting materials and procedure. (a) Quasi-normal
distribution (N=30), and (b) Q-sorting procedure.

174 S=ZACIARRISE|X] H123 H3=(2026H 63)

analyzed as standalone qualitative data but were used to aid
interpretation of the factor arrays, particularly for the extreme
ranks, The full procedure took roughly 30 minutes per
participant. Given the high proportion of older participants,
the interface was adapted to reduce cognitive and physical
burden: enlarged printed statement cards were mounted on a
foam board with Velcro so that participants could easily place
and adjust them (Figure 2b). A researcher was present
throughout to give instructions and assist participants,
particularly older adults, and all participants provided
informed consent before taking part.

4. Data Analysis

The Q-sort data were analyzed in PQMethod (version
2.35). Factors were extracted by principal components analysis
with Varimax rotation to maximize explained variance and aid
interpretation (Brown ef al, 1999: Watts & Stenner, 2005:
Lee, 2017). The number of factors to retain was determined
from multiple criteria: (1) eigenvalues greater than 1.0, (2)
inspection of the scree plot, and (3) at least two defining
Q-sorts exceeding the significance threshold. Four factors were
retained, supported by a clear inflection (elbow) in the scree
plot after the fourth factor, which indicates the diminishing
contribution of additional factors (Figure 3).

Factor loadings were calculated as the correlation between
each participant’s Q-sort and the factor array. A Q-sort was
taken to define a factor if its loading exceeded the threshold
of 258 x (1/+/N), where N is the number of statements
(Brown, 1996): here this corresponds to +0.47. Interpretive

decisions also considered the overall loading pattern: some

Eigenvalue

T T T T T T T T
1 2 3 4 5 6 7 8
Factor number

Figure 3. Scree plot of eigenvalues derived from Q-factor analysis.
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Q-sorts near the threshold were retained when they showed a
clear association with a single factor and no competing
cross-loadings. No Q-sort was significantly confounded, and
every refained factor met the requirement of at least two
defining Q-sorts with clear conceptual interpretability. Factor
2 included several Q-sorts loading just below the threshold
but consistently on a single factor without notable
cross-loadings. In line with established practice, which guides
interpretation by coherence and conceptual clarity as well as
statistical thresholds (Brown ef af, 1999: Watts & Stenner,
2005). Factor 2 was retained for tis conceptual distinctiveness
and its multiple moderate but consistent loadings.

Factor arrays (Table 1) were computed as the weighted
average (Z-score) of each statement for each factor and
converted into a standardized distribution. Each array
represents an idealized Q-sort, that is, a composite viewpoint
shared by the participant who define that factor. Distinguishing
and consensus statements were identified from differences in
Z-scores across factors, allowing examination of both
similarities and differences among perception structures,

Interpretation focused on the relative position of statements
within each factor rather than their frequency, consistent
with the principles of Q methodology (Watts & Stenner,
2005). Each perception type was read as a coherent pattern
of meaning derived from the overall distribution of statements
in its factor array, guided by three elements: (1) the relative
ranking of statements, with higher (43, +2) and lower (—3,
—2) positions signaling emphasis or de-emphasis: (2)
distinguishing statements that differentiate each factor: and
(3) functional categories that reveal patterns of selective

emphasis across domains, The detailed factor arrays are

Table 3. Characteristics of extracted factors

presented in Table 1.

To assess robustness, alternative factor solutions were
examined. A three-factor solution also met the statistical criteria,
but its factor arrays blended conceptually distinct perception
patterns—combining ecologically oriented aspects (e.g., environ-
mental education and urban regeneration) with experiential and
well-being aspects (e.g., psychological benefits and daily vitality)
in a single factor. This blending reduced conceptual differentiation
and made the underlying perception types harder to distinguish.
The four-factor solution instead separated these patterns into
distinct modes of engagement and value orientation —individual
(psychological), social, ecological, and operational—and was
therefore retained as a more nuanced and theoretically meaningful
representation of stakeholder perceptions.

IV. Results

1. Factor Selection

A four-factor solution provided the most interpretable
representation of shared perceptions of UCG functions,
following the criteria set out in the Methods. The four factors
together explained 49% of the total variance —15% for Factor
1, 13% for Factor 3, 12% for Factor 2, and 9% for Factor 4.
Although Factor 3 explained slightly more variance than
Factor 2, Factor 2 was defined by more Q-sorts, indicating
broader representation among participants. Each factor was
defined by at least two Q sorts, and the factors were weakly
inter-correlated (all below 0.30), indicating relatively distinct
perception structures. Detailed factor characteristics, including
eigenvalues, explained and cumulative variance, and the
number of defining sorts, are presented in Table 3.

Factor 1 Factor 2 Factor 3 Factor 4
Eigenvalue” 4127 2.970 2.340 1.930
% Explained variance 15 12 13 9
No. of Defining variables 7 6 4 3
Average rel. coef. 0.800 0.800 0.800 0.800
Composite reliability 0.966 0.960 0.941 0.923
S.E. of factor Z-scores 0.186 0.200 0.243 0.277

Notes. "Eigenvalues are based on the unrotated factor solution.
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2. Factor 1: Inner Restoration and Personal Meaning

Factor 1 captures a perception type centered on inner
restoration and personal meaning, in which UCGs are
understood primarily as spaces that support psychological
well-being while providing a sense of purpose. This orientation
appears in the strong prioritization of psychological healing
(S8: +3), enhanced self-esteem (S12; +3), and contribution
to the local community (S4: +3), reinforced by emphasis on
achievement (S3: +2), restoration of daily routines (S10:
+2), and stress reduction (SI1: +2). Governance-related
items such as financial sustainability (S28: —3), government
involvement (S25: —3), and management measures (S29: —
2) are consistently ranked low, indicating that institutional and
organizational concerns are peripheral to this type. The key
distinguishing statements—S4, S8, and S12 —together highlight
the integration of personal restoration and meaningful
contribution. Unlike other types, in which well-being is
mediated through social or ecological processes, Factor 1
locates value in internally experienced benefits,

Participant narratives reinforce this reading. One
participant noted that “gardening has become a source of
vitality and emotional stability,” underscoring the central role
of personal restoration. For this type, gardening is experienced
not merely as leisure but as a meaningful practice that
strengthens both psychological well-being and a sense of
purpose., The pattern aligns closely with the well-being and
self-actualization dimensions of the Q-set, while governance
and broader ecological dimensions remain marginal. Value
here is thus located at the level of individual experience
rather than collective or systemic function: well-being is
interpreted as an internally generated outcome rather than
something arising from social interaction (Type 2) or
ecological engagement (Type 3), or organizational systems
(Type 4).

3. Factor 2: Shared Vitality and Active Engagement

Factor 2 captures a perception type defined by shared
vitality and active engagement, in which UCGs are
understood as spaces where well-being emerges through social

interaction and collective participation. This orientation

176 S=ZACIARRISIE|X] H123 H3=(2026E 6)

appears in the strong prioritization of physical activity (S7:
+3), stress reduction (S11: +3), and urban regeneration
(S24: +3), together with positive evaluations of psychological
healing (S8: +2), achievement (S3: +2), and mutual care
(S17: +2) —indicating that well-being is seen as co-produced
through shared activity rather than experienced alone. By
contrast, climate mitigation (S20: —3) and collaborative
governance (S27: —3) rank low, suggesting that formal
governance structures and abstract ecological benefits are
peripheral to this type. The key distinguishing statements—
S7, S11, and S17—link physical activity, emotional well-being,
and social connection. Unlike types that frame well-being as
an individual outcome (Type 1) or as ecological learning
(Type 3), Factor 2 positions it as fundamentally relational.

Participant accounts support this reading. One participant
remarked that “after joining the garden activities, it started to
feel like our space rather than someone else’s,” reflecting
shared experience and collective ownership. For this type,
engagement in UCGs is a socially constructed process that
builds both vitality and belonging. The pattern aligns mainly
with the social bonding and well-being dimensions of the
Q-set, while governance and ecological dimensions remain
secondary, Value thus lies in the capacity of UCGs to foster
interaction and collective participation:  well-being s
generated through shared engagement rather than through an
inward personal process (Type 1), an ecological function
(Type 3), or organizational systems (Type 4).

4, Factor 3: Ecological Stewardship and Learning

Factor 3 captures a perception type focused on ecological
stewardship and learning, in which UCGs are understood
primarily as spaces for environmental engagement and
knowledge development. This orientation appears in the
highest prioritization of environmental education (S23: +3)
and urban regeneration (S24: +3), together with positive
evaluations of environmental Improvement (S19: +1),
age-friendly design (S5: +2), and management-related
measures (S29: +2), indicating value placed on structured
engagement with ecological processes. By contrast, social
interaction (S13: —2), sense of belonging (S14: —2), and
inclusiveness (S18: —3) rank low, showing that relational
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and community-oriented aspects are peripheral to this type.
The key distinguishing statements—S23, S24, and SI19—
emphasize ecological learning, environmental transformation,
and stewardship. Where other types read elements such as
urban regeneration through a social (Type 2) or experiential
(Type 1) lens, Factor 3 frames them in environmental and
knowledge-based terms.

Participant accounts support this reading. One participant
observed that “community gardens may support hiodiversity
to some extent, but their impact is limited by scale,”
underscoring a reflective, analytical engagement with
ecological functions, For this type, UCGs are environments
not only for participation but for understanding ecological
processes and critically appraising their effects. The pattern
aligns most strongly with the environmental and learning
dimensions of the Q-set, with governance playing a
supporting role and social bonding remaining marginal. Value
thus lies in fostering ecological awareness and informed
engagement with environmental change, rather than in
personal restoration (Type 1), social interaction (Type 2), or
system management (Type 4).

5. Factor 4: Self-Organized Operational Continuity

Factor 4 captures a perception type centered on
self-organized operational continuity, in which UCGs are
understood as systems that require sustained management
and local capacity to remain viable. This orientation appears
in the strong prioritization of capacity building (S30: +3),
resident-led management (S26: +3), and restoration of daily
routines (S10: +3), with further support for physical activity
(S7: +2), biodiversity (S21: +2), and a sense of community
identity (S14: +2) —suggesting that varied functions are
valued mainly when embedded in a stable, well-maintained
system. By contrast, environmental education (S23: —3),
climate mitigation (S20: —3), financial sustainability (S28:
—2), and generational interaction (S15: —2) rank low,
indicating that broader ecological and social goals are
prioritized only when they sustain the operational system. The
key distinguishing statements—526, S30, and S10—emphasize
local leadership, skill development, and structured continuity.
Where other types associate daily routines or physical activity

with personal or social well-being, Factor 4 frames them as
components of a functioning, sustainable system.

Participant accounts support this reading. One participant
noted that “without organized management and continuous
support, it would be difficult to maintain these gardens,”
underscoring the emphasis on coordination and long-term
operation. For this type, UCGs are not simply spaces for use
but systems that must be actively sustained through
collective effort and organizational capacity. The pattern
aligns most strongly with the governance and management
dimension of the Q-set, incorporating well-being, social
bonding, and ecological dimensions only when they support
system operation. Importantly, this orientation favors
bottom-up organization and residents capacity to manage
UCGs over time rather than top-down institutional control.
Value thus lies in the continuity and operability of the system
itself, rather than in personal restoration (Type 1), social
interaction (Type 2), or ecological learning (Type 3).

6. Shared Perceptions and Cross-Factor Interpre-
tations

Although the four perception types represent distinct
interpretations, they also share a common baseline
understanding of the value of UCGs, Examining both shared
and differentiating patterns across factors clarifies how
multifunctionality is structured at the level of perception.

First, all factors consistently evaluate community gardens
positively as accessible, meaningful spaces for everyday
engagement. This consensus indicates that the perception
types differ not over whether UCGs have wvalue, but over
how that value is interpreted and prioritized —community
gardens are widely seen as beneficial, yet what counts as
their primary value varies across users.

Second, the differences among types reflect variation in
relative priority rather than the presence or absence of
functions. Participants acknowledge multiple functions—
therapeutic, social, ecological, and governance-related —but
each type foregrounds different ones. Psychological
well-being, for instance, is central in Factor 1 yet peripheral
in Factor 4, whereas governance-related elements are

foregrounded in Factor 4 but minimized elsewhere.

SYACAIESX] H12H HM32(20269 6&) 177

o



JOURNAL OF THE KOREAN INSTITUTE OF GARDEN DESIGN : vol. 12 no. 3

Multifunctionality thus exists as a shared conceptual horizon
that is experienced unevenly across viewpoints.

Third, and most importantly, the same function can be
interpreted differently across types. Urban regeneration, for
example, is values in several factors, but in Factor 2
understands it in terms of social interaction and community
cohesion, whereas Factor 3 frames it in terms of ecological
improvement and environmental learning. Shared functions
therefore do not imply shared meanings. Overall, community
gardens operate as socio-ecological spaces in which multiple
value systems coexist, and the realization of NbS functions
depends on the alignment or misalignment between these
interpretations. Multifunctionality is thus not experienced as a
unified system but as a set of selectively interpreted functions
structured through distinct perception pathways: functions
coexist analytically, but their experiential realization is

mediated by users interpretations.

7. Relationship between Participants and Factors

To test whether perception structures are associated with
participant roles, the distribution of participants across factors
was examined (Table 4). Participants from every group
(including core leaders, general participants, supporting
organizations, and younger participants) spread across
multiple factors rather than clustering in one, with no clear
one-to-one correspondence between role and factor. Core
leaders, for instance, appear in all four factors, and general
participants and supporting organizations also span several:
younger participants likewise show no single distinctive
pattern. Perception structures therefore appear shaped more
by interpretive orientation and experiential engagement than

by demographic attributes such as role or age.

Table 4. Distribution of participants across factors by participant group

These distributions should be read with the sample
composition in mind. The number of younger participants is
small (n=2), which limits conclusions about generational
differences; the absence of a distinct age-based pattern may
therefore reflect limited representation rather than a true lack
of variation. Moreover, Q methodology is not designed to test
statistical relationships or to generalize to a broader
population, but to identify shared patterns of subjectivity
among participants (Brown, 1996: Watts & Stenner, 2012).
The distribution of participants across factors is accordingly
best read as indicative of diverse perception structures rather
than as evidence of causal links

characteristics and factor membership.

between participant

V. Discussion

This study shows that the multifunctionality of urban
community gardens (UCGs) cannot be explained by design
alone: it is shaped by how users interpret these spaces. First,
multifunctionality is experienced not as a fixed bundle of
benefits but as differentiated patterns of interpretation: even
where multiple functions exist, they are realized selectively
rather than simultaneously. Figure 4 maps the four perception
types along two axes—a horizontal continuum from individual
to systemic-oriented interpretation, and a vertical distinction
between experiential and operational orientation—to show
their relative positions. The mapping indicates that differences
in perception are structured rather than random, reflecting
distinct ways of understanding and realizing the values of
UCGs. These axes are intended not as measurable scales but
as interpretive categories that clarify how different forms of
engagement and value orientation are expressed in practice.

Second, functions are not interpreted identically across

Participant group No Factor 1 Factor 2 Factor 3 Factor 4
Core leaders 8 2 2 3 1
General participants 6 3 2 0 1
Supporting organization 4 1 2 0 1
Younger participants 2 1 0 1 0

Note. Values indicate the number of participants associated with each factor based on defining Q-sorts.
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Figure 4. Interpretive mapping of perception types regarding UCGS.

perception types. Although health, social interaction, and
environmental improvement are widely recognized, each type
expresses them differently: well-being is an individual
restorative experience in Factor 1, a socially co-produced
outcome in Factor 2, and part of structured ecological
participation in Factor 3. Multifunctionality therefore differs
not only in priority but in meaning, These differences need
not imply division; across all types, participants consistently
affirmed the importance of community gardens, an
attachment plausibly fostered by Jeonju' Garden city policy
and gardener training programs.

Third, the distribution of participants across perception types
did not align with predefined stakeholder groups (Table 5).
Core leaders, general participants, supporting organizations,
and younger participants held varied perspectives rather than
sorting into role-based categories, suggesting that differences
in perception stem from underlying interpretive orientations
rather than institutional role or demographic characteristics.
Such divergence in how UCGs are understood and used can
generate tension in both governance and implementation.
These findings have clear implications for NbS theory.
Existing frameworks emphasize integrating social, ecological,
and economic benefits (IUCN, 2020: Sowifiska-Swierkosz &
Garcla, 2022) but often assume that integration is achieved
automatically through design and implementation. The
present results challenge that assumption: integration is
conditional, and even when multiple functions are provided
they are not necessarily experienced as interconnected.
Multifunctionality is therefore better understood as a
perception-based construct, consistent with recent work
emphasizing the role of stakeholder interpretation in shaping
NbS outcomes (Frantzeskaki, 2019: Seddon ef al, 2021:

Welden ef al, 2021).

From a governance perspective, the coexistence of diverse
perception types implies that managing UCGs may create
tension as users prioritize different modes of participation.
Governance approaches that privilege a single logic (such as
efficiency, participation, or environmental performance) risk
marginalizing others. Rather than treating these differences as
problems to resolve, governance should treat diversity of
perception as a basic condition, echoing critiques that NbS
designs often embed particular value assumptions while
excluding others (Seddon ef af, 2021: Welden ef al, 2021). In
this respect, the interpretive mapping in Figure 4 offers a
conceptual basis for governance by clarifying how different
users engage with UCGs, It can be operationalized through
role-based programming that supports different forms of
participation, flexible channels that accommodate varied user
preferences and capacities, and hybrid arrangements that
combine resident-led initiatives with institutional support: it
enables UCGs to function as adaptive, inclusive NbS, especially
In aging populations where needs and engagement patterns
vary widely. Recent work further suggests that digital tools
such as digital twins and generative Al can support more
collaborative and inclusive governance by enabling residents to
act as co-creators of the design process rather than passive
recipients (Plao ef al, 2026), though their use also raises
concerns about digital accessibility and inclusion among older
adults. In this manner, the multifunctionality of UCGs is
constituted not by design alone but through how users
interpret, prioritize, and enact different functions in practice.

V1. Conclusion

This study shows that the multifunctionality of urban
community gardens (UCGs) cannot be explained as a design
attribute alone; it is shaped by diverse user interpretations
and requires active coordination to function as an inclusive
NbS. Multifunctionality is not inherently integrated but
emerges from how users selectively interpret and use different
functions. By identifying four distinct perception types, the
study demonstrates that the multifunctionality of UCG is
experienced not as a unified set of benefits but as meanings
selectively emphasized through distinct interpretive patterns.

SYACAIESX] H12H HM32(20269 6&) 179

o



JOURNAL OF THE KOREAN INSTITUTE OF GARDEN DESIGN : vol. 12 no. 3

As summarized in Figure 4, these interpretive distinctions
provided a conceptual foundation for governance design.
Effective governance depends not on standardization but on
through
differentiated participation, flexible engagement, and hybrid

coordinating diverse modes of engagement,

management arrangements, so that UCGs can serve as
inclusive, adaptive NbS. At the same time, all four types
share a common recognition of the value of UCGs for health,
social connection, and environmental improvement. Shaped by
the regional context of Jeonju, this shared baseline shows that
diverse interpretations can coexist and provide a foundation
for inclusive governance, The study thus contributes to
research on UCGs as NbS in three ways. Theoretically, it
reframes multifunctionality not merely as a design attribute
but as an interpretive, socially constructed process shaped by
user perceptions. Methodologically, it applies @ methodology
to reveal structured patterns of subjectivity in how UCG
functions are perceived. From a policy perspective, it
underscores the need for governance that coordinates diverse
user Interpretations through  differentiated, adaptive
mechanisms,

Several limitations point out directions for future research.
First, although a single case study of Jeonju is well suited to
exploring perception patterns, it cannot show how varied
policy, cultural, and spatial contexts shape these
Iinterpretations: comparative studies across cities with
different UCG and NbS polices could address this. The early
stage of most participants involvement, most had less than
five years of experience, reflecting the recent rollout of UCG
programs in Jeonju, similarly captures perceptions formed
early in engagement. Second, the small number of younger
participants limits analysis of intergenerational differences:
because preferences, motivations, and participation patterns
may vary by age, more balanced sampling would enable
systematic generational comparison. Third, although Q
methodology effectively identifies patterns of subjectivity, it is
not designed to test statistical relationships or generalize to
broader populations: combining it with survey or behavioral
data could link perception structures to actual use and policy
outcomes. Together, these findings underscore that the
effectiveness of UCGs as NbS depends not only on the

functions they provide but on how diverse user interpretations
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are recognized and coordinated in practice, particularly in

aging societies.
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Table Al. Final Q statements used in the study (Korean and English versions)

No Q statement (Korean) Q statement (English)

1 | A7H7I= LolA E2st?| e 742 o71Es0lct Gardening is an accessible and enjoyable leisure activity for me.

) Li= CHst ool AlEE0| &7 olgd 4+ e de | prefer gardening activities that bring together people of
252 MSSict different age groups.

3 AlEE 7120 £S5k HYE Lol 2 23 eSS Growing and harvesting plants gives me a sense of achievement
ot and satisfaction.

4 He 20| ZOF2H LIt A0 H2st 22t Participation in gardening makes me feel that | contribute to
Lzt the local community.

5 HY 3 L AHEE =0], 25 §)0] DHAL| AHA Garden spaces and facilities should be designed and managed
S48 st A Y Helen Act to accommodate older adults.
Y =2 Y EQ9| 2351 J2|Lt Lhs9| AAIE A535k= | Gardening activities help maintain cultural values and traditions

6 | S5 =°= 1” e .
225 Fgz it within the community.

7 Fe 52 20t U AlZEE 20|10 AAAHA AAHE Gardening reduces sedentary time and encourages physical
S0/ 5t AP0 =2 =t activity.

3 S0} ASE 02| RHS QU2 L= HYS=L 0129 | Gardening activities involving multisensory interaction with soil
oHYt RE 2Ot and plants promote emotional stability and psychological healing.

9 >4 dY 252 23 224E dojule o & =30 Participating in community gardening helps reduce feelings of
EICt loneliness and depression.

10 7|40l Ml 77 l= YAkol 2|52 E|2I0fFD 40 &S | Regular gardening activities provide structure to daily life and
=01E0 increase vitality.

1 ZYolgts 27t2 LoA AEAE 0|1 FAIZHQ SAIS Garden spaces help reduce stress and provide opportunities for
=St mental relaxation.

12 | HSdoiMe] BES Ljo| 222 =0|D AIZIS 2| BiCt !:’artloanon in gardenmg activities enhances self-esteem and

increases personal confidence.

13 23| HY2 O|R1}p AAAZA| Ot 2IGHA! £ Qle BHO| | Community gardens provide opportunities to meet and connect
ALt with neighbors.

14 FY =2 =5l P2/ 030 oist 2420 334 9JA0] o | Gardening strengthens a sense of belonging and community

Foh2 S

o . .
ZsifRICt identity

15 HoUe Mo 2tel S F21 M2 AE5t0 §AHSHH BH== | Gardens help bridge generational barriers and promote
3ot communication and cooperation.

16 HY =2 0|2 70| MHEHS Qo 2SS BE#A FE= | Gardening activities help reduce conflicts and improve
4l &30| Ecf. relationships among neighbors.

17 JHU2 M=Zo| CHRE 1 HMAe=z oA 4= Q= H=Z Community gardens function as spaces of mutual care and
=89 s7to|ct, emotional support.

18 Zel2 Cifst BiAS 7171 FUIS0| AP Qo] o83 4 U= | Gardens provide inclusive spaces where residents from diverse
ZEH0l gztolct backgrounds can interact without discrimination.

19 >4 Fe2 Yz|E ©2 Of5SEH v 029 221712 Community gardens transform underutilized spaces into more
2 2ECH attractive environments.

20 SA| 2 ZAlQl HVIE Al V&R0 tHEst= Community gardens contribute to mitigating urban heat and
ZQ3%t =2 27t0|c} responding to climate change.

1 a2z AL BEYH S ME CUYHE =0/ EY HUS Community gardens support biodiversity and contribute to soil
FAlste o A¥AHeZ 7|05t health.

2 >4 JYe| 71 2 7txlE 7|1=HSt UiS(EASe The primary value of community gardens lies more in promoting
S)ECt= 20AE9| A4t 215 3210 QUCt health and social interaction than in addressing climate change.

73 >4 FY2 T Ol0|F2 IS AOIRUe e s Community gardens can serve as experiential learning spaces for
&l

environmental education.
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Table Al. Continued

No Q statement (Korean) Q statement (English)
2 S&A FHYUE UEE Ao 2HE 20i'ds ZAIRYC] Community gardens contribute to urban regeneration,
Sl 2{Ho|C}, particularly in declining neighborhoods.

Government support is necessary for the sustainability of

25 S BR0| AR FEI[A2| SUEA ) A community gardens, but excessive intervention may limit their
Y WLHO|LE, 2Ll Y H2 Aede sizict V9 ' Y
autonomy.
% Aol 2|5H0l 2FE QlsiiAMls FRIE0| Q10| 0 0|71 | Sustainable garden management requires leadership and initiative
T2It "asiot from local residents.
7 MBZ0l 4ol RIS ¢l 0, 3y, MR2IPt M2 §245H= | Effective garden management requires collaboration among

A7t Bttt

residents, public agencies, and experts.

MY meloh 20| LR oS HBF| I3 Clt 2

28 dlo| Lesict

Sustainable operation of community gardens requires diverse
funding or income-generating strategies.

Jg | B RO ELS oD oy OlgY 4 Sl 22

CH=0| Of24E|0{of BiT},

Management measures are needed to prevent damage, theft,
and safety issues in gardens.

RS0l YUS ¥ SUR + YT U5 23
30
10| HZs5|ojof

Education and support, including conflict resolution and
gardening skills, are necessary for effective garden management.

Notes. The Q-statements were originally developed and administered in Korean. The English versions were translated and refined for
clarity while preserving their original meanings. The statements were derived from previous literature and systemic review.
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