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Abstract

Urban agriculture and farming (UAF) initiatives are recognised for their potential to
enhance urban resilience, support local food systems, and deliver ecosystem services. How-
ever, current scholarship remains fragmented, treating UAF initiatives as isolated green
interventions, rather than integrated components of urban fabric. This study examines
how landscape-based approaches (LbAs) and systems thinking (ST) have been applied
concurrently to analyse and design these initiatives. We argue that LbA is necessary to
provide the spatial logic for physical integration, while ST provides the functional logic for
metabolic efficiency. This systematic literature review screened 92 records across Scopus,
Web of Science, and Google Scholar, resulting in a refined corpus of 12 peer-reviewed
articles published between 2015 and 2025. This reflects the nascent state of an interdisci-
plinary approach at this intersection. Utilising VOSviewer and Atlas.ti, the study identified
four thematic clusters: urban green infrastructure, urban food systems, landscape planning,
and socio-ecological systems. A cross-comparative analysis of these clusters and their un-
derlying methodologies led to a new theoretical dual-lens systemic landscape framework
to evaluate the sustainability outcomes of UAF. The findings reveal limited integration
of spatial analysis with systems thinking across scales. This review contributes a novel
multi-scale methodology that emphasises the need for integrated spatial and systemic
interdependencies to achieve truly resilient urban food systems.

Keywords: productive urban landscapes; urban agriculture and farming; landscape-based
approach; systems thinking; Sustainable Development Goals; urban resilience; nature-based
solutions

1. Introduction
Circular urban metabolism strategies and have increasingly gained traction as vital

pathways towards achieving sustainable cities [1]. However, despite the potential of
these spatial strategies, spatialised and systemic food systems remain largely invisible
within the urban fabric [2]. Therefore, modern planning must operationalise nature-based
solutions to achieve truly sustainable and resilient cities [3]. Within this context, urban
agriculture and farming (UAF) initiatives—landscapes that combine ecological functions
with food production and social activities—have emerged as promising interventions.
UAF initiatives contribute to local food systems, ecosystem services, climate adaptation,
and community wellbeing [3,4]. Often used interchangeably in general discourse, UAF
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initiatives are considered a primary subset of productive urban landscapes (PULs). PULs
are interconnected green infrastructures that integrate urban design with food production,
representing the broad spatial and functional infrastructure [5]. UAF initiatives represent
specific agricultural and farming activities, blending food production with commercial
and social practices. These smaller green spaces are often designated for producing fresh
food, with social and community outcomes [2]. However, despite their growing popularity,
many UAF initiatives remain disconnected from broader spatial planning frameworks [2,5],
thus, limiting their integration into urban fabric. This disconnect often results in UAF
initiatives functioning as isolated plots, lacking spatial and institutional support. Absence
of such frameworks often causes significant systemic barriers such as spatial constraint,
participation fatigue, lack of investments and land tenure issues. Furthermore, such
fragmented approaches can exacerbate socio-spatial inequalities, manifesting as unequal
access and green gentrification [6]. Consequently, their long-term contribution towards
sustainability and resilience remains uncertain.

Unpacking Theoretical Foundations: Necessity of the Systemic Landscape

The integration of landscape-based approach (LbA) and systems thinking (ST) is
proposed as a structural response to the fragmented nature of current scholarship, which
often fails to integrate spatial form with metabolic functions. The landscape-based approach
(LbA) provides a spatial–structural framework for deciphering the configuration and
connectivity of landscapes across scales [7]. It operates using spatially explicit variables
such as patch density, edge boundaries, corridors, etc. This lens is essential for ensuring
UAF initiatives are not treated as isolated “plots” of green. Instead, it emphasises their
role in the larger urban fabric, by focusing on the spatial heterogeneity and ecological
connectivity, and embedding it within the broader urban ecological infrastructure [8], by
determining the where and how. Concurrently, systems thinking (ST) provides the functional
and metabolic lens, necessary to analyse the loops, flows, and interdependencies that shape
socio-ecological systems [9]. This perspective moves beyond the static spatial elements to
examine the dynamic processes, such as the food–energy–water nexus, resource feedback
loops and actor–network relationships. While LbA ensures spatial integration, ST is vital
for identifying the metabolic efficiencies, thereby, identifying mismatches between food
demand, resources and institutional support. The necessity of combining these lenses
lies in overcoming the limitations of single-scale planning. If planning of UAF relies
entirely on LbA, we risk the initiative becoming a beautifully designed green lot, removed
from the material realities. Conversely, if UAF relies entirely on ST, it risks becoming
an unfunctional piece of land. Therefore, the integration of both lenses is imperative for the
future of this typology.

Despite their potential complementarity, research on the integration of landscape
and systems thinking in UAF initiatives remains limited, the nascent state of the study
indicating this methodological gap. Spatial approach is currently scale-bound and systems
approach is not spatially bound. By adopting a multi-scale systemic landscape perspective,
researchers can understand how spatial metrics such as size, shape, composition, diversity
and connectivity interact with the wider urban food systems, material flows and governance
structures. A carefully calibrated food system can output a greater sustainability outcome.

The research addresses the following question: What existing approaches incorporate
systemic thinking and landscape perspectives in the analysis and planning of urban agriculture
and farming? To answer this question, this study conducts a systematic literature review
(SLR) of peer-reviewed research between 2015 and 2025 on UAF. By analysing the literature
through thematic and methodological clustering, the study aims to clarify how spatial
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landscape analysis and ST can be integrated to support the planning and governance of
sustainable and resilient urban food systems.

This article is divided into three parts. In Section 2, Materials and Methods, we
explain the methods behind the SLR. We conduct a keyword search through Scopus, Web
of Science and Google Scholar and screen the papers using PRISMA 2020 [10]. In Section 3,
we present the findings by demonstrating how the coding helped identify the dominant
thematic clusters and analyse how these studies address the intersection of spatial and
systemic approaches. Section 4 provides the conceptual core of the paper, where we discuss
how LbA and ST can provide a dual-lens conceptual systemic landscape framework.
The conclusion summarises how integrated thinking of UAF will allow designers and
researchers to understand how spatial form impacts sustainability outcomes. (See Figure 1
for the research flow diagram.)

 
Figure 1. Research flow diagram; figure by author.
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2. Materials and Methods
2.1. Literature Search Strategy

The search was conducted between March and June 2025. To ensure transparency and
comprehensiveness, the following search strategies were employed.

2.1.1. Initial Exploratory Phase

We conducted an exploratory keyword search in Scopus using the main strings men-
tioned in Appendix A.1 to map the initial knowledge landscape on 30 March 2025. The
preliminary results (n = 542) were then visualised using VOSViewer (version 1.6.20), a data
visualisation software for bibliometric data. The map groups keywords based on how
frequently they appear in the selected literature. Six prominent clusters and focal points
could be interpreted from the visualisation: urban planning, sustainability and resilience,
food systems, ecosystems, land use and remote sensing and GIS (See Figure 2). Figure 2
shows the VOSviewer visualisation with the overlapping clusters for clarity. The main
core, urban planning, along with ecosystems, make the dominant core. Evidently, the
methodological foundations, remote sensing and GIS are distant from the food systems
cluster. This initial visual bibliometric analysis revealed that spatial tools and metabolic
workflows are rarely intersecting within the UAF domain in existing literature, providing
a strong empirical justification for building a more stringent search strategy. Using this
analysis, along with the initial hypothesis, we identified keywords, clusters and operators
for the refined systematic search.

Figure 2. Preliminary search visualisation using VOSviewer with overlapping clusters.

2.1.2. Refined Systematic Search

Following the initial exploration, we encountered two critical limitations. Firstly, the
expansive full-text searches yielded thematic noise, with abstracts devoid of any relevant
keywords related to S1—“Productive Green Spaces”. Secondly, using only one database
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would lead to oversight of other available material. To resolve these challenges, and expand
the search while minimising selection and systematic bias, we adopted a more rigorous
approach. While we searched the same keywords across the three databases, Scopus,
Web of Science and Google Scholar (See Appendix A.2) to ensure higher relevance, the
search syntax across the databases was calibrated to reflect the indexing profiles of each
database. Keywords within each of these search strings, S1—“Productive Green Spaces”,
S2—“Landscape-based Approach”, S3—“Sustainability Outcomes”, S4—“Spatial Analysis”
and S5—“Systems Thinking”, were maintained across the databases and combined using
the AND operator. The use of the AND operator was necessary for retrieving a logical inter-
section of all of the keywords from all of the clusters. The search strategy was intentionally
restrictive; the multi-string search strategy using the AND operator was designed to locate
studies at the precise intersection of UAF, landscape-based approaches, systems thinking,
spatial analysis and sustainability outcomes. Therefore, while a key limitation of this SLR
is the conservative final sample size, it is indicative of a highly nascent cross-disciplinary
approach, rather than a comprehensive representation of all UAF scholarship.

Because Google Scholar indexes full-text bodies as opposed to isolated metadata layers,
the initial unconstrained query gave close to 11,000 records. To resolve the inflated search
result, ‘intitle:’ was applied to the foundational cluster S1. Correspondingly, to prevent
retrieval bias, S1—“Productive Green Spaces”, was restricted to ‘TITLES, ABSTRACTS AND
KEYWORDS’ within SCOPUS. In Web of Science, the five search strings were synthesised
into three search strings to accommodate the platform’s Boolean parsing knowledge using
‘All Fields’. The restricted search served as a vital methodological filter, as it systematically
removed irrelevant studies, thereby reducing researcher and database-induced selection
bias. This calibrated, multi-database search method yielded a highly precise pool of
92 records. The searches on Scopus, Web of Science and Google Scholar were conducted in
June 2025.

2.2. Identification and Screening of Literature Using PRISMA 2020

Following the PRISMA 2020 guidelines [10], 92 records were identified across the
repositories: Scopus (n = 56), Web of Science (n = 22) and Google Scholar (n = 14). These
were then imported into Rayyan version 1.6.0. (a software for data management and
analysis) on 8th June, to look for duplication and screening. After removing 5 duplicates
and 3 non-English papers, we further screened 84 records manually. These 84 records were
subjected to inclusion and exclusion criteria (See Table 1).

Each record was screened independently by the first author in Rayyan against the
inclusion–exclusion criteria. Any discrepancies in the inclusion or exclusion of records
were resolved through discussion until a consensus was reached. First, the papers were
reviewed individually on the basis of language and duplicity. Next, records prior to 2015
(n = 5) were eliminated based on temporality. Then, we proceeded to eliminate studies
based on the document type, excluding previous literature reviews (n = 11) and irrelevant
material such as early access materials, irrelevant book chapters, theses and conference
proceedings (n = 13). This left us with 55 papers for retrieval (n = 55). During the screening,
we eliminated research papers not related to UAFs (n = 33). Furthermore, we screened the
papers on the basis of their methodological approach: not related to systems modelling or
participatory approach or spatial approach (n = 8). Two more papers (n = 2) were eliminated
due to inaccessible content. This search was concluded in June 2025. Figure 3 illustrates the
PRISMA 2020 flow diagram recording the transition from the initial identification to the
final 12 studies for the SLR. A review protocol was not registered; however, the review was
conducted in accordance with the PRISMA 2020 guidelines to ensure transparency and
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reproducibility throughout the search and screening phases. The PRISMA checklists are
included in the Supplementary Materials.

Table 1. Inclusion and exclusion criteria.

Exclusion Criteria Inclusion Criteria

Language Not in English English language only

Temporal Scope Publications prior to 2015 Fully peer-reviewed articles
published between 2015 and 2025

Document Type
Previous literature reviews, early access materials,

irrelevant book chapters, theses and conference
proceedings, preprints, inaccessible content

Original, peer-reviewed academic
journal articles

Thematic Focus General and recreational parks, urban forestry,
rural farms

Focus on urban agriculture and
farming (UAF)

Methodological Rigour Site-specific urban design
Direct implementation of spatial

analysis, GIS, systems modelling or
participatory methods

Thematic and
Conceptual lenses

Absence of landscape approach or
systems thinking

Explicit presence of systems thinking
and landscape-based approach

Figure 3. The PRISMA 2020 framework followed for the systematic literature review.

2.3. Thematic Analysis and Coding Protocol

Following the PRISMA 2020 selection process detailed in Figure 3, a final database of
the 12 peer-reviewed results was synthesised. These studies are listed in Appendix A.3,
along with key details: Ref. no. used in the references, author(s), title, location, inclusion
rationale and scale. This stage of tabulation was essential as key data emerged from this:
chronological, geographical, thematic and methodological data. Following this stage, we
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subjected the final corpus to a rigorous deductive–inductive coding analysis to extract
information. We conducted this coding using Atlas.ti and recorded the results in Microsoft
Excel. The coding analysis revealed thematic clusters to identify the different themes within
the body of literature. Subsequently, the findings from the thematic analysis were applied
to develop a systemic landscape framework.

To ensure structural clarity and methodological transparency, a multi-stage validation
procedure was followed. All of the 12 papers were read, segmented and analysed by the
first author using Atlas.ti and recorded in Excel. The deductive–inductive definitions and
parameters were also structured by the first author; they were further finalised by the team.
The other authors validated the findings through a comprehensive and collaborative review
of the codes, the conceptual models and the manuscript. They also cross-examined the
thematic and methodological clusters with the codes during regular meetings. Because
the initial deductive–inductive codes were highly structured, no major operational dis-
agreements occurred during the co-author reviews, resulting in consensus across all stages
of the synthesis. The primary thematic cluster for each paper was determined through
a dominant-weight frequency rule. The codes were pre-grouped into five specific code
families, aligning with the silos from the VOSviewer visualisation. Each text was anchored
to a specific thematic cluster if more than 50 percent (absolute majority) of the total codes
mapped within that specific document belonged to a single code family. This absolute
majority rule prevented multi-classification bias, ensuring the papers were sorted according
to data-driven rules.

3. Results
3.1. Visualisation

Chronological and geographic visualisation was conducted using Research Rabbit
(an open-source software for literature analysis), and recorded using Microsoft Excel.
There has been increased interest in UAF since 2018, which has accelerated more with
interdisciplinarity as a new approach. Most research was published during 2021 (Figure 4).
This indicates that there is a growing need in research to bridge the gap between academic
research and real-world practice.

 

Figure 4. Chronographic visualisation of the selected studies.

The papers were also sorted based on the geographical areas they emerge from. The
data show that most papers during 2018–2025 emerge from Europe (See Figure 5). This
could be attributed to European Union (EU) policies, such as Horizon 2020, the Farm-to-
Fork Strategy and the EU Green Deal, that play a crucial role in representing UAF initiatives.
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Distribution of Reviewed Studies by Continent 
(2018–2025)

Australia Europe Asia North America

Figure 5. Visualisation of selected studies as per the continent they are based in.

3.2. Exploratory Search and Thematic Silos
3.2.1. Exploratory Visualisation

Given the very small final corpus, we used VOSviewer visualisation, strictly for illus-
trative and exploratory purposes, rather than bibliometric analysis. Bibliometric mapping
typically yields more meaningful analytical weight when applied to expansive datasets.
Therefore, this visualization (Figure 6) serves purely as a conceptual, diagnostic tool to
map the structural isolation of the primary keyword groups. It should not be interpreted as
a statistically definitive representation of a wider research field but an exploratory image
that aligns with the core research objectives, indicating that the disciplinary boundaries fail
to intersect. This unearthed the following segments: urban green infrastructure (central
core), landscape-oriented (green), social-ecological outcome-oriented (blue) and planning-
oriented (red) and systems-oriented research (red). Urban green infrastructure (UGI) is
central to all clusters and is evidently connected to place-based efforts and food justice but
distantly related to systemic and planning concepts (Figure 6).

 

Figure 6. VOSviewer exploration and visualization of 12 selected papers.
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Using the hypothesis of this research, that UAF is rarely framed through both systemic
and landscape logic and, therefore, it is not spatially embedded into the urban planning
systems and the VOSviewer exploration, we established the following main silos.

- Urban green infrastructure: Evaluates the existing engagement with ecological infras-
tructure. This silo agrees with the central purpose of the research.

- Landscape-oriented: Aligns with the spatial understanding and physical metrics.
- Social-ecological outcome-oriented: Categorizes the targeted results based on ecological,

economic and social benefits.
- Planning-oriented: Aligns with the urban and urban–rural planning discourse.
- Systems-oriented: Focuses on systemic flows, resource modelling and metabolic loops

Once these baselines were decided, the first author arrived at the deductive codes
(Appendix A.4) that were then applied to the 12 papers.

3.2.2. Iterative Coding Process

The 12 peer-reviewed papers were manually studied, coded using Atlas.ti and
recorded in Microsoft Excel by the first author. Top-down deductive codes were com-
piled, comprising a combination of the pre-established silos and pre-defined parameters
from the research objective, question and aims such as ‘typologies’, ‘spatial integration’,
‘multi-scale analysis’, ‘socio-ecological benefits’, ‘indicators’, ‘systemic flows’ and ‘metabolic loops’.
Simultaneously, each paper was coded based on the authorship, years of publication,
focus area, methodology and spatial scale. These inductive codes, such as contextual
insights and linkages, were selected from the texts, and allowed for connections to be
made between green infrastructure, spatial configurations, sustainability outcomes and
landscape approach.

The iterative deductive–inductive approach allowed the text coding to be robust
and thematic patterns and connections began to emerge. Following the text extraction,
further analysis was done manually and recorded using Microsoft Excel. The dominant
deductive and inductive codes are mentioned in Appendix A.4. Through systematic
cross-examination, the inductive codes were coded across the papers to map the linkages
across matching analytical fields. A dense network of codes resulted in a dynamic web of
information, resulting in four thematic clusters. In Figure 7, we show how the deductive
codes lead to the thematic clusters.

 
Figure 7. Coding process, from deductive codes to conceptual lenses.
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3.3. Thematic Clusters

The thematic clusters resulting from the iterative coding process are overlapping
rather than being mutually exclusive. While the iterative research loop maps the conceptual
intersections across these categories, each analysed paper is anchored to a primary cluster
based on its dominant coding weight.

3.3.1. Urban Green Infrastructure (UGI Cluster)

The UGI cluster serves as a physical baseline, focusing on structural morphology
and ecological attributes of UAF. Within this domain, tools like Geographic Information
Systems (GIS) for social-ecological typologies of green spaces [11] and remote sensing are
used to detect green space fragmentation and ecological connectivity [12]. These spatial
tools establish the foreground for landscape interventions [13]. (See Table 2.)

3.3.2. Urban Food Systems (UFS Cluster)

The UFS cluster focuses on interconnected nodes to provide ecological services, thereby
shifting focus from static features to dynamic connections. Key research includes social
network analysis to examine local food system instability [14], material flow analysis to
quantify production–consumption gaps [15] and systems modelling for integration of micro-
agricultural units [16]. The use of participatory design and cross-sectoral frameworks to
assist in urban–rural transformation scenario analysis is highlighted [17]. Scenario analysis
was used to understand the food–energy–water nexus to assess rooftop sustainability and
suitability of urban form [18]. We also see the depiction of UAF as a multi-dimensional
subsystem, interacting with ecological, economic, and social systems [19]. (See Table 2.)
This dynamic, systemic view of UAF uses systems modelling and urban metabolism [20].

3.3.3. Landscape Planning (LP Cluster)

The LP cluster operates at the intersection of landscape typology, stakeholder engage-
ment and participatory design tools [21,22]. This highlights the importance of stakeholder
opinions and governance linkages across typologies to capture the core of spatial hetero-
geneity [17,23]. Stakeholder engagement as a participatory tool [21] also helps identify and
navigate through multifunctional food production landscapes. (See Table 2.)

Table 2. Thematic clusters in the SLR.

Cluster Focus Documents

Urban Green Infrastructure
(UGI cluster)

Green space structure, typology, and
ecological value, land use, GIS and

remote sensing

Derek, M., et al., 2025 [11]
Lin et al., 2021 [12]

Urban Food Systems
(UFS Cluster)

Resilience, production–consumption
flow, sustainability indicators,

systems flow, material flow

Brinkley, C., et al. 2021 [14]; Jensen, P.D.
et al., 2021 [15]; Ling, T.Y., et al., 2018 [16];

Toboso-Chavero, S., et al., 2023 [18];
Tapia, C., et al., 2021 [19]

Landscape Planning
(LP Cluster)

Open space classification, planning
strategies, multifunctionality,
landscape, governance and

policies, stakeholders

Rich K., et al., 2018 [17]; Gottero, E., et.al,
2021 [21]; Bopp, E., et al., 2024 [23]

Socio-Ecological Systems
(SES Cluster)

Land-use governance, functional
trade-offs, sustainability modelling,

sustainability outcomes

Hong, W., et al., 2025 [24];
Zhou, T., et al., 2019 [25]
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3.3.4. Social Ecological Systems (SES Cluster)

The SES cluster applies Social Ecological Systems (SES) Framework, suitability
analysis and trade-off modelling. Social-ecological frameworks, evaluation metrics and
trade-off modelling are used to model efficiency [24,25]. (See Table 2.)

3.4. Methodological Clusters

The 12 peer-reviewed papers were then coded and grouped according to their method-
ological approaches. In Figure 7, we depict how the thematic clusters gradually shape into
the methodological clusters. Because modern landscape research is increasingly interdisci-
plinary, studies sometimes deploy spatial metrics alongside systems thinking. However, to
maintain organisational clarity and prevent categorisation bias, papers with mixed methods
were assigned to a primary cluster based on their main data type, specifically whether
their core data relied on physical maps or resource flows. Three main methodological
clusters emerge.

3.4.1. Spatial Approaches

Spatial approaches prioritize physical configurations, by quantifying form, patterns
and connections. The tools used are GIS mapping and socio-demographic analysis [11], and
remote sensing and landscape metrics [12]. At a microscale, spatial design and prototyping
of micro-agricultural units in urban spaces are used for design integration [16]. Gottero
et al. [21] use spatial typologies as a methodology for understanding participatory planning
and urban and peri-urban classifications. These studies quantify ecological connectivity,
accessibility and spatial heterogeneity, providing the empirical basis for LbA. (See Figure 7.)

3.4.2. Systems Modelling

Systems modelling frames UAF as dynamic, non-linear social-ecological systems.
Some examples are use of social-network analysis [14], material flow analysis [15], FEW
nexus modelling [18] and the SES framework [24]. Bopp et al. [23] use mixed methodologies
of systems modelling and spatial analysis by examining spatial modelling of public/private
spaces for green use. Systems dynamics and a participatory framework are used for
urban–rural transformation using green spaces [17]. While this methodology is widely
represented, it lacks a strong integration with spatial representation (see Figure 7).

3.4.3. Participatory and Indicator-Based Approach

Indicator-based assessment frameworks focus on building cross-sectional performance
grids to measure long-term project performance. This methodology ensures that urban
sustainability goals remain structured and are achievable [19]. Although this evaluation
approach is essential for tracing policy alignment and resource efficiency, it was the least
represented methodology in this corpus, highlighting a vital gap in understanding UAF
performance (see Figure 7).

3.5. Conceptual Lenses

The cross-examination of thematic analysis and the methodological lenses led to the
formulation of the conceptual framework, through an iterative research loop (Figure 7). In
this figure, we show how thematic and methodological clusters allow the formulation of
the conceptual lenses. This step further contributes to the core theoretical foundation of this
study. Due to the data-driven sorting rules established in the methods section, individual
papers were anchored to a primary conceptual lens based on their dominant data type
and alignment.
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3.5.1. Landscape-Based Approach

A Landscape-based approach (LbA), as a research methodology, emphasises three core
principles: spatial heterogeneity, connectivity, and multi-scale relationships [8]. Spatial analysis
and tools are evident under the UGI and LP clusters, thereby, establishing the physical
and structural framework of the LbA (see Appendix A.5). Within this domain, integration
of the spatial data with human behavioural data using GIS [11,21,23] and implications of
urban planning and spatial equality are discussed. Integration of spatial and demographic
datasets using spatial group modelling building (SGMB) shows how urban form interacts
with social processes [17].

However, while spatial analytical tools are employed, a critical gap emerges from the
detailed structural study. Existing models evaluate spatial configurations either strictly
at a hyper-local level, or macro-city levels. There appears to be a significant lack of multi-
scale connectivity, with research rarely taking the cross-scalar approach. Table 3 shows
the empirical evidence from the 12 papers and how there is an evident scalar gap in
understanding UAF initiatives because of the absence of multi-scalar approaches.

Table 3. Defining criteria and evaluation indicators of the conceptual lenses.

Core Defining Criteria Measurable
Evaluation Indicators

Empirical Evidence
from 12 Papers Identified Gaps Sustainability

Outcome Matrix

Landscape-Based Approach (LbA)

Spatial Heterogeneity
Patch morphology

(size, edge,
shape index)

Fully aligns with
spatial analysis and

tools such as GIS and
landscape metrics

[11,12,16,25]

None. Strongly
established within

this corpus

Enhanced ecological
performance: Dictates

local microclimate

Structural
Connectivity

Matrix connectivity
corridors &

urban–rural gradient
barriers

Partially aligns with
spatially anchored
integration [21,23]

Fragmented. Limited
coupling between

physical connectivity
and socio-economic

layers

Social justice and
value: Public

accessibility, spatial
inequality

Multi-Scale Analysis
Concurrent cross-scale

modelling (site to
region integration)

No papers in this
cross-scalar integration

Critical scalar gap:
Spatial evaluation

remains scale-bound

Undermined long-term
resilience: Single-scale

plots remain
vulnerable to urban
land development

pressures

Systems Thinking (ST)

Interdependencies

Non-linear
cause-and-effect loops

(system dynamics
graphs)

Fully aligns with
systemic flow

[17]

Spatial isolation gap:
Feedback dynamics

are rarely given
explicit geographical

positioning

Social justice and
value: Public

accessibility, spatial
inequality

Feedback Mechanics
Quantitative resource

flow metrics (MFA,
FEW nexus

balance data)

Partial alignment
material flow

analysis [15,18]

Spatial isolation gap:
Advanced metabolic
calculations lack the

spatial anchor
rendering them

abstract to
spatial designers

Enhanced ecological
performance: Dictates

local microclimate

Metabolic Flow Logic

Socio-ecological
network interactions

(actor centrality
markers)

No papers evaluated
how local actor

network typologies
adapt to physical

morphological changes
over time.

Spatial isolation gap:
Advanced metabolic
calculations lack the

spatial anchor
rendering them

abstract to
spatial designers

Undermined
long-term resilience:

Unable to prove
long-term metabolic

self-sufficiency or
worth to the locality
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3.5.2. Systems Thinking

Systems thinking (ST) provides a robust framework for analysing complex interdepen-
dencies by mapping feedback loops, integration, and interactions within urban socio-ecological
systems [9,10]. ST emerges under the UFS and SES clusters, with systemic interdependen-
cies being evaluated through social network analysis [14] and material and resource flows
within metabolic systems [18] (see Appendix A.5). In this SLR, we found that ST is used to
identify systemic mismatch between urban food demand and supply, using biophysical
and socioeconomic feedback analysis [15]. Within the review, micro-agriculture is viewed
as a complex closed-loop adaptive system [16]. UAF is also depicted as a multi-dimensional
subsystem, interacting with ecological, economic, and social systems [19].

Yet, despite ST being well represented via modelling and performance indicators,
integration of ST and LbA remains siloed; systemic flows rarely being mapped onto spatial
structures. This is evident from Table 3, where we provide empirical evidence from the cor-
pus to demonstrate how system design is isolated from spatial metrics. Therefore, systemic
flows are always in the danger of remaining detached from the real-world morphology if
the spatial isolation is not addressed.

3.5.3. Operational Integration of Landscape and Systems Thinking

Within this research, it was observed that systems modelling dominated the method-
ological landscape [14–19]. This could be attributed to a growing realisation that food-based
systems are not static landscapes, therefore highlighting the importance of ST in food sys-
tems. Spatial analytical work is well represented under the LbA cluster [11,12,21,24].
However, as established through the cross-case synthesis, spatial patterns and systems
logic intersect under special conditions, leaving a vast majority of spatially oriented studies
disconnected from their resource streams, and vice versa. (See Table 3.)

Figure 7 depicts the different LbA and ST components and how their interaction leads
to sustainability outcomes, mapping the overall coding process, from deductive codes to
conceptual lenses and the outcomes. A critical cross-examination of the methodological
literature shows how sustainability outcomes are defined by the integration of LbA and
ST (See Table 3). Sustainability outcomes (SOs) are the capacity of living areas to support
long-term ecological, social and economic outcomes within planetary bounds [26]. Re-
silience and sustainability are complementary frameworks that describe cities’ capacity to
adapt to environmental and social change while maintaining essential functions [26,27].
Across the four thematic clusters, sustainability is operationalised differently and different
sustainability outcomes were framed (Table 3). For instance, studies anchored in spatial
maps prioritize ecological sustainability [11,12], whereas studies driven by flow metrics
promote social sustainability.

Three evident gaps emerge from the integration of spatial approach and thinking
(Table 3).

- Critical scalar gap: Spatial evaluation remains scale-bound. Spatial data used in these
studies involve GIS datasets or municipal data and these data are generally bound by
administrative scale. This traps spatial research into hyper-local plot-level interventions.
Only Hong et al. [24] slightly attempt a site–neighbourhood–city–regional integration.

- Spatial isolation gap: System dynamics are rarely given explicit geographical po-
sitioning. Advanced metabolic models calculate the flows perfectly, but without
a spatial anchor, they lose their validity and application.

- Undermined long-term resilience: Single-scale plots remain vulnerable to urban
land development pressure. Such sites are unable to prove long-term metabolic
self-sufficiency or economic worth to the locality. Sustainability is directly impacted
by the effectiveness of this integration of space and systems.
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3.6. Risk of Bias

To address potential reporting bias, we utilised a comprehensive search strategy en-
compassing Scopus, Web of Science and Google Scholar. While the initial search was done
by the first author, subsequent validation, cross-examination of extracted data and consen-
sus building was carried out collaboratively. We also varied the nature of the Boolean search
queries to maximise the results, while allowing us to maintain academic rigor. Although
no formal appraisal tool was explicitly applied to the final corpus, the twelve reviewed
studies were thoroughly assessed for qualitative methodological relevance, scale, data type
and alignment with the primary research question. Methodological limitations across the
studies that were screened were primarily driven by data granularity, scalar and boundary
limitations. UAF initiatives often take place on small, decentralised sites. Although studies
utilising large-scale datasets are valuable for mapping urban land-use patterns, they fre-
quently lack the data granularity that is required to capture small, hyperlocal configurations,
such as small farms, community gardens and rooftop gardens. Another limitation that this
research came across is that most research is restricted to the administrative boundaries,
because that is how data are often collected. A combination of the coarse data and the rigid
municipal boundaries results in siloed systemic assessments.

Certainty of Assessment

To test the robustness of the synthesis, we compared the studies using the thematic clus-
tering, methodological clustering and conceptual clustering. In combinations of two and
three, i.e., thematic and methodological clustering, thematic and conceptual clustering and
conceptual and methodological clustering, and then finally all three clusters together, we
examined the twelve papers, resulting in a certainty of assessment. Doing so resulted in
a multifaceted view of the selected studies, albeit small, confirming the usefulness of the
conceptual framework.

4. Discussion
4.1. Landscape-Based Approach and Single-Scale Spatial Bias

The corpus in this study reveals a major gap within spatial systems: research ad-
dressing spatial dynamics in UAF remains confined to single-scale inquiries. While LbA
advocates long-term resilience through spatial heterogeneity, connectivity and multi-scale
approaches [8,28], the examined literature shows this oversight in academia and practice.
The analysed data shows that while patch heterogeneity [11,16,23] is independently evalu-
ated, it rarely makes any connections with the broader spatial context, such as urban–rural
connections, or sponge city concept, or ecological corridors. This isolation decouples local
plots from the overarching landscape phenomena, such as spatial gradients [21].

In contemporary planning as well, single-scale design severely limits the potential
UAF benefits [13,29]. When spatial formations are reluctant to engage, design-wise and
policy-wise, with spatial patterns beyond the plot [2], cities risk damaging the ecological
connectivity, social cohesion, and ultimately, economic collapse of the UAF initiative [30].
When the synergetic benefits of the typology do not appear evident, UAF initiatives become
vulnerable to real estate development pressures [2,31].

4.2. Systemic Modelling and Urban Morphology

Systems modelling offers an advanced analytical toolkit to decode urban metabolism,
resource flows and dynamics such as the food–energy–water nexus. The results from
the 12-paper dataset show that ST handles loops and models with precision [14,15,18].
However, the gathered data show that if the computational frameworks are not attached
to urban form, they result in weaker models. Within this literature, feedback loops track

https://doi.org/10.3390/su18115726

https://doi.org/10.3390/su18115726


Sustainability 2026, 18, 5726 15 of 24

the cause–effect cycles, defining the emerging behaviours of the landscape typologies [17].
Furthermore, human ecological integration treats local, city and region as nested scales and
encourages interaction and integration [24], while interconnections recognize that systems
are composed of interdependent parts such as urban agriculture, food, water, energy,
etc. [17,24]. In practical methodological application, even the most precise systemic mod-
elling, when detached from spatial data, can create the perfect model, but without spatial
logic, it loses the operational anchor [15]. This weak integration of spatial logic with sys-
tems modelling creates a gap within urban governance, resource availability and long-term
sustainability of UAF initiatives [14]. In a rapidly urbanising world, which is very resource-
intensive, the lack of an integrated framework for spatial design and systemic flow could
cause UAF to fail, because the operators cannot demonstrate their high value to municipal
governing bodies [3,32].

Although combining LbA with ST seems conceptually right, it does face practical
friction. The two approaches rely on fundamentally different epistemologies, data types
and methods. Spatial approaches require highly granular, geometrically accurate raster or
vector data such as patch sizes, edges, shape and size [8,13]. Conversely, system dynamics
and material flow analysis rely on aggregated non-spatial numeric databases, such as
mass balance weights, network centralities and user data averages [9,14]. To become
an actionable integration, ST must be an active structural regulator, gathered through
dynamic data collection methods such as participatory workshops and focus groups [30].

4.3. Resilience and Sustainability

Sustainability and resilience are increasingly positioned as conceptual pathways to
future-proofing urban environments and absorbing climate shocks [26,33]. UAF initiatives
contribute to sustainability and resilience capacity by enhancing social resilience (through
participation and cohesion), ecological resilience (through biodiversity and ecosystem ser-
vices), and economic resilience (through local employment and circular economies) [27,33].
However, this SLR finds that there is an imbalance in how these sustainability dimensions
are operationalised. Ecological indicators are heavily prioritised [12,18,25], while social sus-
tainability is more moderately achieved [11,23]. Economic sustainability is almost entirely
under measured [19].

Spatial and systemic approaches play a major role in how these outcomes are de-
signed. For instance, an agricultural installation with clear pathways scores better on
social sustainability than a commercial farm that aims to grow produce for economic gains.
The proposed systemic landscape framework strengthens this evaluation by concurrently
linking sustainability indicators to spatial characteristics, such as connectivity, accessibility,
and land-use diversity, and systemic processes, such as nodes, actors and network dy-
namics [29,34]. Furthermore, positioning food-productive green space infrastructure as
a driver of agroecological transitions allows for the integration of urban design with sys-
temic ecological flows [35]. By framing UAF through this integrated perspective, planners
can systematically observe how changes in physical landscape attributes directly accelerate
or restrict local resource circularity.

4.4. Towards a Unified Framework: The Systemic Landscape Framework

By proposing a unified systemic landscape framework (see Figure 8), this research puts
forward a structured, cross-tabulated evaluation matrix where spatial configurations and
systems dynamics actively engage with each other beyond the plot lines. This multi-scale
approach allows UAF initiatives to operate as connected socio-ecological infrastructures,
linking site-based interventions to regional ecosystem services and broader sustainability
objectives [31,36]. To enable this transition, spatial design must adopt multilevel analytical
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frameworks that integrate GIS-based mapping and ecological and network analysis [13]. As
established by Turner [28], the configuration of landscape patterns fundamentally dictates
the ecological processes; therefore, understanding the spatial heterogeneity is critical for
managing the functional connectivity of UAF initiatives across scales [35,37].

 

Figure 8. Emerging systemic landscape framework, made by author.

Within this integrated framework, the LbA lens provides multi-scale geometric and
spatial knowledge (patch morphology, path heterogeneities and connectivity metrics) to
structurally embed the physical layout into the city. Concurrently, ST translates these
physical structures into dynamic processing environments, tracking metabolic and circular
flows. The integration highlights a pathway to help manipulate sustainability outcomes
(SOs) through continuous loops and iteration, ensuring that physical spatial patterns and
systemic inputs directly and explicitly co-produce spatial justice, ecological health and
long-term economic viability.

To transition the proposed framework from theoretical shelf into an actionable plan-
ning tool, research implementation will proceed in a structured and a phased manner. (see
Figure 8).

- Phase 1: Gather empirical data: Mobilise tools that will help gather spatial data such
as GIS and remote sensing, providing the physical anchor to support the theory.

- Phase 2: Gather metabolic flow data: Track non-spatial process dynamics through
hands-on data collection, leveraging on-site devices and governance tracking tools.

- Phase 3: Embed empirical data into the metabolic flow: Run multi-scenario sim-
ulations through participation action research to quantify how modifying physical
landscape will impact system dynamics, and vice versa.
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This integrated framework highlights a scalable approach to municipal decision mak-
ing. By systematically mapping resource systems onto the physical landscape, designers
and policymakers can visualise and quantify systemic efficiencies and deficiencies. This
can ensure that UAF is no longer treated as an isolated green project but a functional
component of broader urban metabolism [32]. (See Figure 8).

The scarcity of literature in this study does expose a fundamental incompatibility that
exists between these two disciplines in the built environment. However, a critical examina-
tion of the literature also reveals a pattern of silo understanding, of confining UAF research
into systemic thinking or spatial thinking. This divide evidently distorts how sustainability
outcomes are framed. However, with deepening mistrust in governance, policies and
sustainability, we must examine if we are forcing these systems to stay apart. Ultimately,
the proposed systemic landscape framework is not a definitive solution, but an explorative
roadmap for the future. The research highlights that an urban food system cannot exist
without a green space and a thriving urban farm cannot exist without a robust mechanism.

4.5. Limitations

While this SLR was conducted in strict alignment with PRISMA 2020, it has several
methodological limitations. Firstly, the literature had to be restricted to three databases:
Google Scholar, Web of Science and Scopus, potentially overlooking literature in other
areas. Furthermore, exclusion of non-English papers may result in under-representation
of the global research contexts. Secondly, the initial screening, identification and coding
were primarily carried out by the first author, in regular consultation with the research
team. To avoid selection bias and interpretive bias, the co-authors were regularly consulted
and the data were cross-examined at all stages. Thirdly, the structural execution of the
Boolean search matrix of the three databases, while expanding the search scope, also
reduced the final corpus to only 12 papers. While a stringent search was necessary and
indicates a highly nascent research field, it helped avoid generalisation and only chose
highly relevant literature.

5. Conclusions
This SLR demonstrates that within this small 12-paper study, integrated cross-

disciplinary research where systemic modelling connects with spatial landscape is largely
nascent. Despite growing recognition of UAF initiatives, such as nature-based solutions,
few studies comprehensively integrate landscape-based and systems thinking in examining
these typologies. The proposed dual-lens conceptual systemic landscape framework aims
to address this gap. However, further research needs to be done on this framework, by
gathering exploratory spatial and systemic data and testing it in participatory workshops.
To further advance scholarship in this field, future research should prioritize the following:

(1) Develop cross-scalar analytical frameworks: Develop analytical models linking
site, community, regional, and global dimensions of UAF initiatives mathematically
and visually;

(2) Integrate GIS and system dynamics: Quantify the integration of spatial configurations
with socio-ecological systems and resource flows for stronger and long-term viability;

(3) Align local performance metrics with UN Sustainable Development Goals: Ensure
the implementation of standardized sustainability indicators across projects;

(4) Address governance and equity challenges: Through participatory design and policy
innovation, ensure that knowledge sharing continues.
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For UAF to be realised and delivered to its full potential, it needs to be treated not
as an isolated agricultural activity or a random green infrastructure project [32], but as
integral to sustainable urban development. Such focussed research will then yield UAF
initiative design guidelines that can influence policy frameworks and create planning
tools that can assist urban planners and designers in integrating UAF into cities. This
SLR contributes towards a conceptual systemic landscape framework (LbA + systems
thinking = sustainability outcomes) for evaluating UAF initiatives. In a dynamically
urbanizing, resource-hungry world, we risk UAF initiatives becoming ‘endangered green
typologies’. While requiring further testing through empirical case studies and real-time
data, the proposed systemic landscape framework may serve as a structural foundation
for future decision-making for municipalities and urban designers. Ultimately, embedding
landscape-based systems thinking into UAF planning can enable cities to move beyond
plot-scale interventions and transition towards resilient, regenerative, and socially inclusive
urban environments. Future empirical research should validate and refine the conceptual
proposition of this framework by applying real-time data from pilot case studies.
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Appendix A
Appendix A.1. List of Keywords Used in Scholar, Scopus and Web of Science

Search String S1
Productive Green

Spaces

Search String S2
Landscape-Based

Approach

Search String S3
Sustainability

Outcomes

Search String S4
Spatial Analysis

Search String S5
Systems Thinking

“Urban Agriculture”
OR “Community

Garden*” OR “Urban
Farm*” OR

“Allotment Garden*”
OR “Edible

Landscape*” OR
“Peri-Urban

Agriculture” OR
“City Farming” OR
“Productive Urban

Landscape” OR
“Urban green spaces”

OR “Productive
Urban Green Spaces”

“Landscape-Based
Approach” OR

“Landscape
Planning” OR

“Urban Landscape*”
OR “Landscape

Ecology”

“Sustainable Cities”
OR “Sustainable

Development Goals”
OR “SDG” OR

“sustainab*” OR
“Urban Resilience”
OR “Community
Resilience” OR

“Food Security”

“Socio-Spatial” OR
“Multi-Scale
Analysis” OR
“Multi-Level

Analysis” OR GIS
OR “Geospatial
Analysis” OR

“Spatial Analysis”

“Systemic Approach”
OR “Systems
Thinking” OR

“Socio-Ecological
System*” OR

“Complex Adaptive
System*” OR

“Interconnectedness”
OR “Holistic
Approach”

Appendix A.2. String Searches for Scopus, Scholar and Web of Science

Scopus
(TITLE-ABS-KEY (“Urban Agriculture” OR “Community Garden*” OR “Urban Farm*” OR “Allotment Garden*” OR
“Edible Landscape*” OR “Peri-Urban Agriculture” OR “City Farming” OR “Productive Urban Landscape” OR “Urban

green spaces” OR “Productive Urban Green Spaces”) AND ALL (“Landscape-Based Approach” OR “Landscape
Planning” OR “Urban Landscape*” OR “Landscape Ecology”) AND ALL (“Sustainable Cities” OR “Sustainable

Development Goals” OR “SDG” OR “sustainab*” OR “Urban Resilience” OR “Community Resilience” OR “Food
Security”) AND ALL (“Socio-Spatial” OR “Multi-Scale Analysis” OR “Multi-Level Analysis” OR GIS OR “Geospatial
Analysis” OR “Spatial Analysis”) AND ALL (“Systemic Approach” OR “Systems Thinking” OR “Socio-Ecological

System*” OR “Complex Adaptive System*” OR “Interconnectedness” OR “Holistic Approach”))

Scholar
intitle: ((“Urban Agriculture” OR “Urban Farming” OR “Productive Urban Green Spaces” OR “Urban Food System”

OR “Community Garden”) AND (“Landscape Approach” OR “Urban Landscape” OR “Landscape Planning” OR
“Green Infrastructure”) AND (“Spatial Analysis” OR GIS OR “Geospatial Analysis” OR “Multi-Scale Analysis” OR
“Socio-Spatial”) AND (sustainability OR SDG OR “Urban Resilience” OR “Food Security” OR “Ecosystem Services”
OR “Multifaceted Benefits”) AND (“Systemic Approach” OR “Systems Thinking” OR “Socio-Ecological System” OR

“Complex Adaptive System” OR “Holistic Approach”))

Web of Science
“Urban Agriculture” OR “Community Garden*” OR “Urban Farm*” OR “Allotment Garden*” OR “Edible Landscape*”
OR “Peri-Urban Agriculture” OR “City Farming” OR “Productive Urban Landscape” OR “Urban green spaces” OR

“Productive Urban Green Spaces” (All Fields) and “Landscape-Based Approach” OR “Landscape Planning” OR
“Urban Landscape*” OR “Landscape Ecology” OR “Spatial Analysis” OR GIS OR “Geospatial Analysis” OR “Remote

Sensing” OR “Multi-Scale Analysis” OR “Multi-Level Analysis” OR “Landscape Metric*” OR “Socio-Spatial” OR
“Spatial Pattern*” OR “Connectivity Analysis” OR “Network Analysis” OR “Accessibility Analysis” OR “Spatial

Planning” OR “Urban Design” (All Fields) and “Systemic Approach” OR “Systems Thinking” OR “Socio-Ecological
System*” OR “Complex Adaptive System*” OR “Interconnectedness” OR “Holistic Approach” (All Fields)
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Appendix A.3. Included Peer-Reviewed Studies, Total of 12

Ref
No. Author Title Location Main Themes Inclusion Rationale Scale

[11]
Derek, M., Woźniak,
E., Kulczyk, S. and

Grzyb, T., 2025

Neighbourhood
havens or city

hotspots?
Social-ecological

typology of public
urban green spaces

Poland

Urban green space
use; spatial typology;

accessibility, user
behaviour

Integrates spatial
accessibility and

connectivity
indicators with social

data such as user
behaviour to develop

a social-ecological
typology framework

of public green
spaces

City/Neighbourhood

[12]

Lin, Y., An, W., Gan,
M., Shahtahmassebi,
A., Ye, Z., Huang, L.,
Zhu, C., Huang, L.,
Zhang, J. and Wang,

K., 2021

Spatial grain effects
of urban green space

cover maps on
assessing habitat

fragmentation and
connectivity

China

Green space
fragmentation;

ecological
connectivity, spatial
grain effect, spatial

pattern analysis

Models landscape
fragmentation and

ecological
connectivity using

spatial analysis
(raster), integrating
landscape metrics
with graph-based

connectivity indices

City

[14]
Brinkley, C., Manser,
G.M. and Pesci, S.,

2021

Growing pains in
local food systems: A

longitudinal social
network analysis on
local food marketing
in Baltimore County,

Maryland and
Chester County,

Pennsylvania

USA

Local food system
instability;

governance failure,
social network

analysis

Tracks the evolving
social and market

network systems by
identifying actors,

analysing
relationships,

highlighting the
structural

vulnerabilities in
local food supply

chains

Regional

[15] Jensen, P.D. and
Orfila, C., 2021

Mapping the
production–

consumption gap of
an urban food

system: An
empirical case study
of food security and

resilience

UK

Food flows;
production–

consumption
mismatches

Measures urban food
system resilience and

circularity and
production–

consumption gap by
identifying supply

demand mismatches
in the city food

system

City/ Region

[16] Ling, T.Y., Wu, G.Z.
and Lin, J.S., 2018

Landscape
dimension in the

built environment:
The spatial operative

of an integrated
micro agriculture

unit

Taiwan
Micro-agriculture in
urban space; design

integration

Designs and
evaluates spatially

integrated
micro-agriculture

unit. Framing
though spatial,

ecological, social and
economic

dimensions as a part
of edible and urban

green strategies

Site

[17] Rich, K.M., Rich, M.
and Dizyee, K., 2018

Participatory
systems approaches

for urban and
peri-urban

agriculture planning:
The role of system

dynamics and spatial
group model

building

New Zealand

Participatory
planning;

urban–rural
transformation

Spatial transitions
across urban and
peri-urban food

systems. Uses spatial
group modelling to

trace land-use,
population and
market access

dynamics.

City and Peri-urban
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Ref
No. Author Title Location Main Themes Inclusion Rationale Scale

[18]

Toboso-Chavero, S.,
Montealegre, A.L.,

García-Pérez, S.,
Sierra-Pérez, J.,
Muñoz-Liesa, J.,

Durany, X.G.,
Villalba, G. and

Madrid-López, C.,
2023

The potential of local
food, energy, and
water production
systems on urban

rooftops considering
consumption

patterns and urban
morphology

Spain

FEW nexus; rooftop
sustainability; urban

form, urban
morphology,

geospatial and
metabolism-based

scenario assessment

Models
multi-resource

food–energy–water
production potential

on urban rooftops
using spatial and

metabolism analysis
across different

urban morphologies

Regional/ City

[19]
Tapia, C., Randall, L.,
Wang, S. and Borges,

L.A., 2021

Monitoring the
contribution of

urban agriculture to
urban sustainability:
An indicator-based

framework

Denmark

Environmental
resilience and

resource efficiency,
Food security and
income generation,
impact monitoring,

indicator-based
evaluation
framework

Establishes a
comprehensive
indicator-based

monitoring
framework for
assessing the

environmental,
social, economic, and

spatial/planning
contributions of

urban agriculture to
urban sustainability

City

[21]
Gottero, E.,

Cassatella, C. and
Larcher, F., 2021

Planning peri-urban
open spaces:

Methods and tools
for interpretation
and classification

Italy
Peri-urban landscape
classification; spatial

transition zones

Classifies
multifunctional

peri-urban
landscapes through

spatial and
functional landscape
units to support the

interpretation of
urban–rural
landscape

transformations

Site

[23]

Bopp, E., Houot, H.,
Vuidel, G., Pujol, S.,

Bern ard, N., Comby,
E., Mauny, F. and
Foltête, J.C., 2024

Is compensation a
myth? Modelling the

use of public and
private urban green
spaces in relation to

the geographical
context

France

Peri-urban
multifunctionality;

governance typology,
GIS-based spatial
metrics, visibility
modelling, noise

exposure modelling

Models show
accessibility,

residential context
and visual access
shape the use of

public/private green
spaces

City

[24]
Hong, W., Yang, S.,

Guo, R., Li, Y., Jiang,
L. and Li, X., 2025

Suitable scale
structures for urban
multi-functions: An
integrative approach

grounded in
socio-ecological
system analysis

China

SES framework;
land-use

prioritization;
Shenzhen case,

multi-scale spatial
data, grid evaluation,

matrix-based
mapping

Integrates spatial
suitability

assessment and
socio-ecological

systems analysis to
classify and optimize
the functional layout
of urban agricultural

spaces

Regional/ City

[25] Zhou, T., Vermaat,
J.E. and Ke, X., 2019

Variability of
agroecosystems and

landscape service
provision on the

urban–rural fringe of
Wuhan, Central China

China

Landscape services;
peri-urban

agriculture; spatial
bundles

Maps, analyses and
evaluates landscape

services across
urban–rural gradient

Peri-urban

Appendix A.4. Deductive and Inductive Codes

Pre-Established Silos Deductive Codes:
Top Down Inductive Codes: Bottom Up

Urban green infrastructure Green
typologies

public urban green spaces; connected green spaces; green corridors;
ecosystem services; urban matrix; patches and corridors; urban
agriculture; community gardening; rooftop agriculture; edible

green walls; urban gardens; open space; local food systems; urban
farms; community gardens; farms; farmers’ markets; peri-urban

agriculture; farmland preservation
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Pre-Established Silos Deductive Codes:
Top Down Inductive Codes: Bottom Up

Landscape-oriented Spatial
integration; multi-scale analysis

urban–rural gradient; spatial pattern; landscape service provision;
landscape service bundles; spatial variability;

ecological-urban-agricultural space; spatial layout; functional
layout; land patches; suitable scale structure; spatial pattern; urban
morphology; spatial configurations; garden as an element of urban

structure; intra-urban/peri-urban spaces; accessibility

Social outcome-oriented
Socio-

ecological
benefits

food provision; recreation; air pollution mitigation; storm water
runoff reduction; farmers’ livelihoods; urban residents’ demands;
food security; social well-being; economic development; human

activity; population density; human settlement patterns;
human–nature connection; social well-being; community

socialization; food security; health and well-being; learning by
doing; social interaction

Planning-oriented Spatial
planning

landscape planning; local land-use planning; modern urban
agricultural system; strategic spatial planning; multiple uses of

farmland; land suitability assessment; functional zoning; priority
matrix-based mapping; urban spatial planning;

optimization strategies

System-oriented Systemic flows;
metabolic loops

socio-ecological system; coupled social-ecological system; matrix
analysis; multi-objective trade-offs; ecosystem service function;
compensation hypothesis; conditional compensation; holistic

approach; PLS path modelling; latent variables; residential
geographical context

Appendix A.5. Conceptual Lenses, Sustainability Outcomes and Methodologies Across 12 Papers

Reference No. Landscape-Based
Approach Systemic Thinking Sustainability Outcomes Methodology

[11]

Typology of urban green
spaces. Captures spatial

heterogeneity and
integrates spatial variable
with human behavioural

data.

Limited consideration of
social–ecological

interactions.

Evaluates equity and
accessibility in green

space provision. Aligned
with SDG 11 (Sustainable
Cities and Communities).

Spatial approaches—GIS
mapping and

socio-demographic
analysis.

[12]

Landscape metrics for
fragmentation and

connectivity and green
space access.

Limited systemic
dimension.

Highlights resilience via
ecological connectivity.

Spatial analysis—remote
sensing, MSPA and
landscape metrics.

[14] Limited landscape
framing.

Analyses social networks
and governance in food

systems.

Explores resilience of
local food marketing

over time.

Systems modelling—
social-network analysis.

[15] Weak landscape framing. Material flow and food
system analysis.

Assesses food security
and resilience through

mismatch mapping.

Systems
modelling—material

flow analysis.

[16]

Focus on
micro-agriculture as part
of built landscape design.

Limited landscape
approach.

Embeds agriculture in
systemic urban form

through design thinking
and systems thinking.

Supports resilience
through local resource

integration.

Spatial analysis—spatial
design analysis.

[17]
Focus on stakeholder
participation towards
landscape approach.

Uses system dynamics
and participatory

modelling.

Aims for resilient
planning outcomes for

UA.

Systems
modelling—systems

dynamics and
participatory framework.

[18]

Focus on rooftops rather
than landscape units.

Limited landscape
approach

Explicit FEW nexus
modelling.

Measures sustainability
via self-sufficiency

scenarios.

Systems
modelling—FEW nexus

modelling.
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Reference No. Landscape-Based
Approach Systemic Thinking Sustainability Outcomes Methodology

[19] Weak landscape framing.
Framework integrates
UA into wider urban

systems.

Provides indicator-based
sustainability
assessment.

Participatory and
indicator-based

assessment.

[21]
Landscape typologies

and functional
classifications.

Governance considered
but not systemic.

Identifies sustainability
trade-offs in

multifunctional
landscapes.

Spatial analysis—spatial
typologies.

[23]
Spatial modelling of

public and private green
spaces.

Systemic framing of
household behaviour,

urban morphology and
policies.

Assesses social demand
and substitution effects

in green use.

Mixed methodology of
spatial and systems

modelling.

[24] Landscape suitability
and scale structures.

SES-based integrative
modelling.

Identifies trade-offs for
multifunctional
sustainability.

Systems modelling—SES
modelling, multi-scalar

spatial analysis.

[25]
Landscape service
bundles across the

urban–rural gradient.

Links ecological drivers
with social outcomes.

Evaluates
multifunctional

sustainability trade-offs.

Mixed-method spatial
analysis combining

quantitative surveys with
GIS and regression

modelling.
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