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ABSTRACT

Recent declines in urban environments' resilience and sustainability
capacities have initiated discussions on food systems within the lit-
erature on spatial planning. Integrating food-related considerations
into the planning discipline has become increasingly important,
aligning with its broader goals of fostering healthy communities and
sustainable and liveable settlements. Planning tools, which serve as
fundamental components of planning practices, hold significant po-
tential to facilitate the transition towards sustainable and resilient
food systems. This research aims to elucidate insights from the sci-
entific literature on integrating food systems into spatial planning.
The present study follows a systematic literature review based on
the PRISMA protocol. Within this framework, descriptive (by year,
subject area, research approach, and cross-cutting policy) and con-
tent analyses (by scale, space interface, food system component,
spatial visibility of food, planning instrument, cross-cutting policy)
were conducted on |57 papers. Mendeley, Maxqda, and VOSviewer
analytical tools were used in the research. Findings reveal that inte-
grating food systems into spatial planning requires diverse tools and
approaches for reflecting the variability of planning systems and local
contexts. This diversity suggests that no single approach is univer-
sally applicable. However, two key discussions for improving plan-
ning tools emerge: first, recognizing food production as a legitimate
land use category to ensure its spatial allocation and continuity;
second, addressing persistent practical challenges through systemic
changes informed by the analysed studies. As a pioneering biblio-
metric analysis on integrating food systems into spatial planning, this
research aspires to serve as a guiding content for future studies.

Keywords: Content analysis; descriptive analysis; food systems; spatial
planning; systematic literature review.

oz

Kentsel cevrelerin dayanikhlik ve sirdirilebilirlik kapasitelerinin
azalmasi, mekansal planlamada gida sistemlerine iliskin tartismalari
baglatmisti. Gidanin planlama disiplinine entegre edilmesi; saglikh
topluluklar, siirdiiriilebilir ve yasanabilir yerlesimlerin tesvik edilme-
si hedefleriyle giderek daha 6nemli hale gelmistir. Planlama uygula-
malarinin temel bilesenleri olan planlama araglari, siirdiiriilebilir ve
dayanikl gida sistemlerine gegisi kolaylastirma potansiyeline sahiptir.
Bu arastirma, gida sistemlerinin mekansal planlamaya entegrasyonuna
yonelik literatiirden elde edilen bulgulari agikliga kavusturmayi amag-
lamaktadir. Calisma, PRISMA protokoliine dayal sistematik bir litera-
tiir incelemesini takip etmektedir. Bu kapsamda, betimsel analiz (yil,
bilimsel konu alani, aragtirma yaklagimi ve arastirma giktilari) ve igerik
analizi (mekansal dlgek, mekénsal arayiiz, gida sistemi bileseni, gidanin
mekansal goriiniirligi, planlama araci, kesisen mekansal politika) 157
makale tizerinde gergeklestirilmistir. Arastirmada Mendeley, Maxqda
ve VOSviewer analiz araglari kullanilmigtir. Bulgular, gida sistemleri-
nin mekénsal planlamaya entegrasyonunun, planlama sistemlerinin ve
yerel baglamlarin degiskenligini yansitmak igin gesitli araglar ve yak-
lasimlar gerektirdigini ortaya koymaktadir. Bu cesitlilik, evrensel bir
yaklagimin olmadigini géstermektedir. Bununla birlikte, iki 5nemli tar-
tisma ortaya gikmaktadir: ilk olarak, gida iiretiminin mekansal tahsisi
ve siirekliligi igin megru bir arazi kullanim kategorisi olarak taninmasi
gereklidir. Ikincisi, incelenen galismalarin rehberliginde sistemik de-
gisimlerle siirekli pratik zorluklarin ele alinmasi 6nem arz etmekte-
dir. Gida sistemlerinin mekansal planlamaya entegrasyonuna ydnelik
oncii bir bibliyometrik analiz olan bu arastirma, gelecekteki galismalar
icin yol gosterici bir icerik sunmayi hedeflemektedir.

Anahtar sézciikler: icerik analizi; betimsel analiz; gida sistemleri; mekansal
planlama; sistematik literatiir incelemesi.

This study is based on Serim Ding’s doctoral dissertation, supervised by Prof. Dr. Azime Tezer, entitled “The Role of Food Systems in Spatial Planning: An Ecosystem
Services-Based Foodshed Plan for the Istanbul Metropolitan Area”.

Received: 05.10.2024  Revised: 12.12.2024

Accepted: 20.12.2024  Available online date: 18.08.2025
Correspondence: Serim Ding

e-mail: srmdinc@gmail.com

HEE TMMOB
B M Sehir Plancilan Odasi
L ]|

OPEN ACCESS This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.
BY NG



https://orcid.org/0000-0003-2226-3234
https://orcid.org/0000-0003-2008-1189

Serim Ding, Azime Tezer

107

|. Introduction

The foundation of comprehensive, forward-looking, and
public interest-oriented spatial planning is rooted in the
principles of liveability, sustainability, resilience, economic
vitality, inclusivity, and the promotion of healthy human
settlements (ECTP-CEU, n.d.; UN-Habitat, 2016). Spatial
planning seeks to organise land use effectively to achieve
these objectives and connect settlement systems (Wegener,
1998). Through this approach, it becomes feasible to foster
liveable environments that meet the essential needs of com-
munities. However, despite addressing housing, water, and
air, food systems remain inadequately integrated into spa-
tial planning frameworks, limiting their impact on planning
theory and practice (Morgan, 2015).

Modernisation theory relegated food production to rural ar-
eas, excluding it from planning (Choguill, 1995; Mbiba, 1995).
However, neoliberal policies have further marginalised food
systems, linking urban food supplies to distant sources and
increasing system vulnerabilities (Mason & Knowd, 2010; Sch-
reiber et al., 2021). Today, however, this situation is chang-
ing. Recent crises such as climate change, pandemics, natural
disasters and wars have highlighted these failures, intensifying
concerns about urban resilience and sustainability (Cabannes
& Cecilia, 2018). Consequently, food has become a more crit-
ical issue in spatial planning decision-making than ever before.

By the late 1990s, the spatial dimension of food systems
within the urban environment was recognised (Pothukuchi
& Kaufman, 1999), linking food to key planning concerns like
transportation, land use, environment, economy, health, en-
ergy, and social justice (Morgan, 2009). As a result, it has
become inevitable for food to be addressed within the plan-
ning discipline. Friedmann’s (2011) view of planners as agents
of systems change underscores the role of spatial planning
in fostering sustainable and resilient food system transition.

Scientific research and policymakers acknowledge that food
systems inherently interact with and shape spaces (Marsden &
Sonnino, 2012; Sonnino, 2016; Van Haren et al., 2023). Inter-
national agreements, such as the Milan Urban Food Policy Pact
(MUFPP), the Sustainable Development Goals (SDGs), and
the New Urban Agenda (NUA), not only support the transi-
tion towards inclusive, resilient, safe, and sustainable food sys-
tems but also explicitly call for the integration of food systems
into spatial planning (MUFFP, 2015; UN, 2016; UN, 2017).
However, recent studies show that this integration remains
limited in both theory (Buchan et al,, 2018; Morgan, 2015)
and practice (Doernberg et al., 2019; Van Haren et al., 2023).

Therefore, the starting point of this research is the fact that
agricultural lands are often excluded from spatial planning’s
theory and practice due to their legal distinction from urban
areas and the exclusion of agricultural activities from urban

land use plan decisions. However, planning tools, which are
the fundamental indicators of planning practices, have the
potential to facilitate the transition towards sustainable and
resilient food systems. This research aims to highlight the in-
sights from the scientific literature regarding the integration
of food systems into spatial planning. Accordingly, the article
poses two main research questions:

I. How is the relationship between spatial planning and food
systems addressed in the literature?

2. Which planning tools are emphasised when integrating
food systems into spatial planning?

The research methodology comprises a systematic literature
review, descriptive and content analyses, utilising Mendeley,
Maxqda, and VOSviewer as analytical tools.

The article is structured as follows: Section 2 outlines the
methodological approach for the systematic review of the lit-
erature. Section 3 presents the results of the analyses of se-
lected papers. Section 4 discusses the findings, and the article
concludes with recommendations for future research.

2. Materials and Methods

This study aims to conduct a systematic literature review on
how food systems can be integrated into the spatial planning
process and which planning tools can be employed for this
purpose to elucidate the transition towards sustainable and
resilient food systems.

A systematic review involves a focused assessment of the lit-
erature using specific guidelines and reproducible methods to
answer the research questions (Cooper et al., 2008; Grant
& Booth, 2009). By systematically analysing, it allows for the
mapping of certain trends as well as theoretical or practical
aspects related to the research focus (Petticrew & Roberts,
2006). Additionally, it helps to identify gaps and uncertainties,
thereby contributing to the development of new research ar-
eas (Zeng et al,, 2022).

This study has been developed in three phases (Fig. |). The
first phase focuses on the identification of related documents
in the literature, adhering to the guidelines of “Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA)” (Moher et al., 2009). At the initial phase of the
research databases, relevant keywords and exclusion criteria
were defined. A search covering publications up to the end of
2023 identified 5,41 | papers. After importing them into Men-
deley and removing duplicates (n=916 sets of duplicates), the
titles, keywords, and abstracts of the remaining papers were
screened for relevance. Papers (n=3,164) that explored only
the broader theoretical implications of food systems with-
out discussing spatial planning, or vice versa, were deemed
irrelevant to this study’s focus on their integration. This pro-
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Figure |. Methodological framework of review process (based on the PRISMA flow diagram).

cess resulted in 1,331 papers. Following a full-text review, an
additional 1,174 papers were excluded due to their lack of
relevance to the research questions. As a consequence, 157
papers were included in the research.

The second phase involved descriptive and content analyses
of the 157 papers in Maxqda. The categorisation in Maxq-
da was derived based on the thematic alignment with the
research questions, ensuring that the chosen categories ef-
fectively represented spatial planning dimensions and food
systems components. This approach facilitated a systematic
examination of recurring themes and trends across the da-
taset. The last phase, synthesising findings, derived insights
related to the research questions.

3. Results

The findings have been examined through two main analyti-
cal perspectives. As shown in Figure |, the descriptive and
content analyses focus on cataloguing and summarising the
findings related to the research questions without engaging
in critical evaluation.

3.1. Descriptive Analysis

This analysis considered the distribution of the papers over
time and across topics, approaches and outputs. Descrip-
tive statistics have been used to observe publication trends
and provide a regular overview of the publication ecosystem
without engaging in critical analysis or evaluation.

3.1.1. Research Year

The earliest relevant paper dates back to 1982, however most
publications have emerged after 201 |, reflecting the growing
interest in integrating food systems into spatial planning. As
shown in Figure 2, although the low number of publications
in 2023 does not render the sample statistically significant,
there are notable increases in publications in 2017, likely due
to the release of the SDGs and the NUA, and in 2022, likely
due to the effects of COVID-19. Despite fluctuations, the
overall trend indicates increasing attention to the research
subject. However, it should be noted that the research sub-
ject constitutes only a small fraction of the broader field of
“food systems” and “spatial planning.”
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Figure 2. Analysis of publication year.
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Figure 3. Analysis of research topic.

3.1.2. Research Topic

Research topic of the relevant literature shown in Figure 3
are classified according to the categories listed on Scimago
Journal & Country Rank. Due to the scientific field of this
research, planning is highlighted separately. According to
this distribution, the majority of the research falls within
the Social Sciences (including Planning), followed by Agri-
cultural and Biological Sciences, Environmental Sciences,
and Health Sciences.

Since 2015, interdisciplinary collaboration has increased, in-
tegrating planning with various disciplines to explore spatial
forms that promote food access, security, and healthy nu-
trition, reflecting a synthesis of ideas and concepts across
disciplines.

3.1.3. Research Approach

The practical approach focused on case studies is the most
common research approach (Fig. 4). This trend supports Au-
bry et al. (2012)’s suggestion that integrating food systems into
spatial planning is more about political will, sufficient informa-
tion, and methods than global land scarcity in urban and peri-
urban areas, emphasising the importance of practical research.
This focus on case studies may also reflect the relatively new
nature of the research subject, where policy and practice often
precede or develop simultaneously with theory (Oulu, 2015).
While practical approaches have been observed annually from
1982 to 2023, theoretical approaches have gained traction in
urban planning and design after 2010, with concepts like Agri-
cultural Urbanism (de La Salle & Hollanda, 2010), Food Urban-
ism (Verzone, 2012), Agrarian Urbanism (Waldheim, 2018),
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Figure 5. Analysis of research output.

and Agroecological Urbanism (Tornaghi & Dehaene 2020)
emerging as examples of food-based planning theories.

3.1.4. Research Output

Figure 5 indicates that the majority of the studies contribute
to policy development (Gasperi et al., 2016; Sietchiping et al.,
2014), particularly strategies prioritising food production in
spatial planning. Secondly, studies focusing on the develop-
ment or integration of methodologies are also prominent.
These methodologies also function as planning analysis&tools,
guiding the development and management of food systems
from an urban/regional development perspective. Method-
ological contributions can be classified as the analysis of cur-
rent state (Téth & Timpe, 2017), site selection (Klebl et al.,
2022; Rogers et al., 2016), and scenario analysis (Tobias &
Price, 2020; Zullo et al., 2023). Finally, studies contributing
to theory development (Jansma & Wertheim-Heck, 2021) in-
volve advancing existing theories within the specific research
context or integrating theories from different scientific fields
into the research subject. These ratios also confirm the de-
velopment process of the emerging research area.

3.1.5. Co-occurrence of Keywords

VOSviewer was used to analyse the co-occurrence of key-
words in the studies. Out of 536 keywords, 59 appeared two
or more times. Keywords such as “urban agriculture,”
planning,” and “sustainability” have larger node sizes and high-
er values based on the connection strength calculated by the
software. In contrast, keywords like “public space,” “shrinking
cities,” and “food planning,” which are located farther from

the centre, represent relatively small research areas (Fig. 6a).

urban

When examining the evolution of keywords (Fig. 6b), terms

such as “sustainability,” “food security,” “policy,” and “peri-

urban agriculture” represent the early stages of research.
Keywords emerging between 2018 and 2020 indicate a more
intensive focus on food at the urban scale, with terms like “ur-
ban,” “city,” and “urban ecosystems.” Keywords such as “urban
regeneration,” “shrinking cities,” and “smart city” also suggest
a connection between food and urban concepts. Addition-
ally, there has been an increase in studies on food production
locations, indicated by the emergence of keywords such as
“community garden,” “public space,” “urban horticulture,” and
“urban fringe” The keyword “ecosystem services (ESs)” has
recently emerged with high frequency, highlighting the signifi-
cant interest in this subject in a short period. Keywords ap-
pearing from 2022 to the present also support ESs, including

terms like “urban metabolism” and “nature-based solutions.”

3.2. Content Analysis

This analysis considered the distribution of the papers in terms
of relationships between space, food systems, and policy/plan-
ning. In the context of the research questions, it enhances
the understanding of the scope of the literature, presenting
a broad picture of its current state. Additionally, by system-
atically organising a large body of empirical and research evi-
dence, it helps to identify trends and gaps for future research.

3.2.1. Spatial Scale

Food systems are integrated into spatial planning across
various scales. This analysis indicates that urban-scale stud-
ies dominate, reflecting cities’ key role in sustainable lo-
cal food systems (Fig. 7). However, it is important to note
that the dominance of urban-scale studies may stem from
the inherent focus of urban planning as a discipline, which
often prioritises urban areas over rural areas. Studies in
metropolitan-scale—where land allocation among different
uses is predominantly influenced by market dynamics—focus
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Figure 6. (a) The co-occurrence network for 59 keywords; (b) time-zone visualisation.

on enhancing local production and short food supply chains
(Oliveira, 2022). Agriculture in metropolitan areas differs
significantly from its non-urban counterpart, adapting more
to urban pressures. Located in large metropolitan contexts,

these areas gain greater importance due to the larger popula-
tion they serve. Therefore, food systems should be incorpo-
rated into broader metropolitan or regional programmes (La
Rosa, 2023). In neighbourhood-scale studies, permanent inte-
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gration of growing areas into the urban texture is emphasised
(Dubbeling et al., 2009). In terms of food access, restaurants,
caterings (Zhang et al.,, 2022), and food hubs (Klebl et al,,
2022) are considered as vital, for enhancing spatial vitality
and quality of life. Additionally, it is observed that solutions
are proposed through urban design components at both the
neighbourhood and urban scales. For instance, De la Salle
(2019) and Zhang et al. (2022) examine food systems from an
urban design perspective, linking productive landscapes and
food access spaces to streetscapes and public squares.

Dezio and Paris (2023) emphasise the need for integrated
policies addressing production and agro-ecosystems at the
regional level, though this scale remains underexplored. Na-
tional and inter-scalar studies are represented equally. Na-
tional-scale studies (Eraslan, 2023; Zhang et al., 201 1) often
focus on legal-administrative frameworks, while holistic ap-
proaches (Jakobsson & Dewaelheyns, 2018; Lovell, 2010) ex-
plore the interconnections across different scales.

3.2.2. Space Interface

Food systems establish themselves in highly urbanised areas,
urban peripheries, and rural regions. Compared to other
forms of agriculture, urban agriculture is spatially and function-
ally integrated into the urban systems (Toth & Timpe, 2017).
Therefore, as shown in Figure 8, urban areas are the most
studied. The urban periphery is increasingly being considered
as a space for planning and design experiments with the func-
tion of agricultural production (Basso et al.,, 2022). Studies
focused on rural areas address agricultural lands as a form

of land use (Westphal, 2001; Wheeler & Thompson, 2010)
or explore the urban-rural links (Borelli et al., 2018; Dezio &
Paris, 2023). However, it should not be overlooked that these
studies approach the agricultural lands from a broader per-
spective, focusing on regional or metropolitan scales rather
than specifically addressing rural settlement units.

3.2.3. Component of Food Systems

Food systems encompass all elements and activities related
to the production and consumption of food products de-
rived from agriculture, forestry, fishing or other (FAQ, 2018;
OECD, n.d.). In this context, production, processing, storage,
distribution/access, and waste/recycling have been classified
as spatialized components of food systems. Production is the
most studied component (Fig. 9), reflecting the focus on re-
positioning it for urban supply (Mkwela, 2013; Zazo-Moratalla
et al, 2023) and its shift toward multi-functionality for fu-
ture sustainability and resilience (Jakobsson & Dewaelheyns,
2018). Most articles on specific production types focus on ag-
ri-food (Fig. 10), especially fruit and vegetables, for their high
returns (Bohn et al,, 2012). Following this, livestock farming,
niche methods and traditional production are also addressed.

Studies that examined the distribution/access, focus on lo-
gistics (Cretella & Buenger, 2016; Marat-Mendes, 2022) or
the location of physical spaces (Ifiguez-Gallardo et al., 2022;
Murphy et al., 2016). The other components are addressed
equally, covering topics such as the food industry for process-
ing (Abouelfadl et al., 2014; Yang et al., 2016); cold storage as
a supporting infrastructure for the food flow between pro-
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Figure 9. Analysis of components of food systems.

duction and distribution (Klebl et al., 2022; Mayrhofer; 2021);
and the management of food waste and losses occurring at
various steps of the supply chain (Asomani-Boateng & Haight,
1999; Steenkamp et al., 2021). Some studies, acknowledging
the interdependent nature of the different stages of the food
systems, have adopted an integrated approach that considers
all components (Marat-Mendes et al., 2021b).

3.2.4. Spatial Visibility of Food

Each component of food systems occupies different spatial
settings based on varied land uses (Fig. I1). (Peri-)Urban agri-
culture areas are designated for food production, planned and
designed in various types, scales, and modality of tenure/usu-
fruct depending on land use categories (La Rosa, 2023; Viljoen
et al, 2015). Although some studies uniformly define (peri-)
urban agriculture experiences, this diversity is evident in Figure
12. Another crucial space for production is land conservation
zones, where some studies aim to protect rural agricultural
lands (Kassis et al., 202 |; Waegemaeker et al., 2023), while oth-
ers focus on safeguarding (peri-)urban production areas from
urbanisation (Baldini et al., 2022; Zazo-Moratalla et al., 2023).

The spatial organisation of food outlets profoundly impacts
residents’ food access (Wu et al,, 2022). This is approached

Vineyard 1%

Innovative production 2% p
e E - ild/Edible plant 2%

Unspecified*
45% Agri-food
40%

Traditional production 2%

Component of food systems
-Production-
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“food growing” without specifying a particular type of production.

Figure 10. Detailed analysis of food production type.

in two ways: promoting food banks (Paddeu, 2017), collective
kitchens (Pothukuchi & Kaufman, 2000), farmer/street markets
(Ceylan & Erdogan, 2023), and supermarkets (Wu et al., 2022)
to enhance food access and security, or by restricting takeaway
locations due to health concerns (White & Natelson, 2012).

Another aspect of food spatialisation includes technical infra-
structure, such as transportation (Ifhiguez-Gallardo et al., 2022;
Marat-Mendes et al,, 2021b) and wastewater systems (Rad-
dad, 2022; Steenkamp et al., 2021). In the remaining articles,
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Figure | 1. Analysis of spatial visibility of food.
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Figure 12. Detailed analysis of (peri-)urban agriculture typology.

the spatialisation related to production is carried out through
agroforestry, agricultural parks, and commercial farms, while
other components are positioned spatially as storage areas,
processing facilities, and waste management areas.

3.2.5. Spatial Planning Instruments

Production activities are trying to find a place for themselves
in the space in an unregulated manner due to planning tools
that cannot go beyond protecting agricultural lands in rural
areas. According to Meenar et al. (2017), this resultant policy
gap has led to conflicts such as land tenure challenges (Brown
& Jameton, 2000), debates on land use designations and zon-

ing (Meenar, 2015; Thibert, 2012); and socio-legal divergence
(Covert & Morales, 2014). It is acknowledged that planners
and governments can support food systems’ development
through various planning and policy tools (Huang & Drescher,
2015). 48% of the planning tools discussed in the articles are
already integrated into existing planning systems, while 52%
are proposed or in development. This indicates that there is
an ongoing development of new planning tools.

Planning tools are classified into five groups based on their
uses. Spatial plans, the most frequently referenced (Fig. 13),
aim to regulate land use and guide construction and imple-
mentation decisions (Toriro & Muziri, 2021). Under this cat-
egory, master plans, zoning plans, land use plans, landscape
plans, urban design plans, design guidelines, urban renewal/
conservation plans, and rural plans are listed (Fig. 14). For
instance, the Urban Master Plan for Barcelona prioritises
ESs and agricultural land protection (Pirro & Anguelovski,
2017). The Comprehensive Master Plan of Turin introduced
a new land use definition, designated as “Ecological Agricul-
ture Areas” (Forte et al., 2022). Master or urban renewal
plans are utilised to regulate and preserve food outlets
(White & Natelson, 2012), while urban design plans focus
on creating environments that integrate street life and food
(Caramaschi, 2017). Design guidelines, typically supportive
documents of master plans, include design principles and
standards related to food systems for public and private
spaces (Bohn & Viljoen, 2012; de la Salle, 2019).

Legal instruments I S5 (258%)
Socio-economic plans I 33 (11%)
Policy documents I 38 (13%)

Sectoral plans I 28 (9%)

0 20 40 60 80 100
Number of paper

Planning instruments

Spatial plans I 1 18 (39%)

Number of paper by year
1982 1990 2000 2005 2010 2015 20202023
5] I D EEm e
I
I .
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| |
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Figure 13. Analysis of spatial planning instruments.
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Figure 14. Analysis of relation between spatial visibility of food and scale/food components.
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It is widely accepted that by-laws have the most significant
impact on food systems (Miedema, 2019). Legal instruments
encompass laws, regulations, and legislations, norms and
standards, expropriation, transfer of development rights, land
use rights, and planning permits. The articles discuss changes
in the status of land parcels related to production, resulting
from the revision of planning regulations.

Philadelphia’s planning reform, for example, created a new
urban agriculture land use category (Meenar et al., 2017).
Similar regulatory updates have been made in Lisbon (Simon,
2023) and Sydney (Corkery & Osmond, 2020). Other note-
worthy regulations include France’s PAEN (the protection
perimeter of peri-urban agricultural and natural areas) pro-
cedure, which secures non-urbanized lands for food systems
(Kassis et al.,, 2021), and Switzerland’s agricultural land pro-
tection programme (Tobias & Price, 2020).

Norms and standards within regulations also play a role in
shaping food systems. For example, Bologna includes urban
agriculture as an urban standard in renewal projects (Forte et
al., 2022), while Cleveland ensures community garden access
within walking distance (Coppola, 2018). In England, “take-
away management zones” restrict the proximity of new take-
aways to educational institutions (White & Natelson, 2012).
Food systems connect to “Public Outdoor Recreational
Standards” designed to meet urban recreation needs (Wadu-
mestrige Dona et al., 2022). Long-term land access is crucial
for producers. Planners can address land ownership using ex-
isting tools like land banks, transfer of development rights, or
conservation easements, or by developing new ones (Meenar
etal, 2017; Rose, 1984; Wang et al., 2023).

Policy documents offer opportunities to incorporate produc-
tion areas into urban development zones, especially in de-
veloping countries, while supporting the reorganisation of
productive areas in developed regions (Viljoen et al.,, 2015).
Policy documents include the planning frameworks and plan-
ning, land, rural, and food policies. Rotterdam’s policy docu-
ment, called “Food and the City Agenda”, promotes urban
agriculture (Cretella & Buenger, 2016). Milan uses urban
renewal policies to implement urban gardens (Forte et al.,
2022). Policy documents are also effective in protecting local
food outlets (White & Natelson, 2012). As shown in Figure
14, policy documents are concentrated at the urban scale. At
the national level, the English Planning Policy Statement ad-
dresses rural sustainability (White & Natelson, 2012).

Socio-economic plans include national and regional strategies
and frameworks, spatial development frameworks, land man-
agement plans, regional plans, and rural development plans.
China’s national farmland protection system focuses on agri-
cultural land management through land use control, integrated
with regional zoning to optimise production, living and eco-
logical areas (Wang et al., 2023). In Cape Town, the Provincial

Spatial Development Framework incorporates food-sensitive
planning principles and guidelines for regional development
(Battersby, 2017). A regional renewal plan emphasising agri-
culture and local supply chains as catalysts for revitalising mar-
ginal areas is proposed by Dezio and Paris (2023).

Sectoral plans are the least discussed planning tools, typically
focusing on transportation, green spaces, and waste manage-
ment. Plans integrating production areas into green spaces
are common, such as Turin’s Green Infrastructure Plan em-
phasising urban agriculture (Forte et al.,, 2022). In transporta-
tion, sectoral plans often address road infrastructure for food
distribution (Marat-Mendes, 2022) and public transit to en-
hance food access (Su et al,, 2017). Cape Town, for example,
has neighbourhood waste management plans targeting urban
organic waste and wastewater (Steenkamp et al., 2021).

3.2.6. Cross-cutting Policies

Food systems serve as entry points for achieving development
goals like ecological vitality, social justice, economic develop-
ment, and public health (Battersby, 2017; Wu et al., 2022).
Additionally, considering planning and food systems together
represents a transition process in which the various sectoral
dimensions of public policies can be integrated and reconciled
in a cohesive manner (Oliveira, 2022). This analysis examines
how food systems are addressed under various policy topics
within spatial policies developed by governments.

The integration of food into spatial planning is central to sus-
tainability and ecology agendas (Fig. |5). Jones and Beza (2018)
argue that food planning and security should be measurable
outcomes within strategic policies and legislation. Likewise,
sustainable food production practices are promoted in en-
vironmental policies as tools for biodiversity conservation,
ESs, agro-ecosystem resilience, and ecological connectivity
(Baldini et al., 2022; Basso et al., 2022).

The second key policy topics are economy and quality of life.
Since each component of food systems is an economic sector,
cities and regions leverage them for local economic develop-
ment. Walker (2015) compares the rapidly growing Vancouver
with the shrinking Detroit, highlighting how urban agriculture
can contribute to economic development despite differing eco-
nomic paths. Additionally, production and distribution practices
address market trends such as recreation (Mélice Dias & Marat-
Mendes, 2020), tourism (Yang et al., 2016), and creative indus-
tries (Cretella et al,, 2016). Many policies aimed at enhancing
quality of life focus on public health. Jakobsson and Dewael-
heyns (2018) connect the adoption of productive gardens by
cities with broader debates on green spaces and public health.

Resilience policies have been addressed within the context
of climate change and natural disasters. For instance, food
production areas in Vancouver neighbourhoods are asso-
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Ti: Tecnical infrastructure.

ciated with enhancing resilience by mitigating the impacts
of climate change (Roehr & Knuigh, 2009). According to
Ifiiguez-Gallardo et al. (2022), climate-resilient cities must
ensure access to essential goods and services, such as food
markets. In relation to natural disasters, the conversion
of vacant lands into productive areas in New Orleans af-
ter Hurricane Katrina (Kato et al,, 2016) and community
gardens in Christchurch following the 2010/11 Canterbury
Earthquakes (Shimpo et al., 2019) demonstrate the impor-
tance of food systems in post-disaster recovery.

Social policies aiming to create social cohesion through forms
of social agriculture (Basso et al., 2022), and justice policies
aiming to ensure social justice through urban agriculture visions
(Pothukuchi, 2017), generally focus on disadvantaged residents.

Vacant urban lands, abandoned industrial buildings, and over-
looked informal spaces, like derelict street and railway edges,
present significant opportunities for spatial transformation and
revitalization policies (Corkery & Osmond, 2020). Miner and
Raftery (2012) advocate for productive place-making to rein-
tegrate these areas into urban spaces. Residential areas can be
addressed within transformation and housing policies to cre-
ate new units. Production areas are integrated into these poli-
cies through strategies that ensure spatial diversity, permeabil-
ity, and well-being (Basso et al., 2022; Dubbeling et al., 2009).

Policies aimed at mitigating the impacts of climate change are
also addressed independently of the aforementioned resil-
ience policies. For instance, in Portugal, national programmes
to combat climate change include urban agriculture as a sub-
strategy (Simon, 2023).

Future urban-rural links are expected to form a continuum
rather than a relationship between separate entities (Viljoen
et al., 2015). Consequently, food systems that integrate urban
and rural areas are key in land management policies (Sietchiping
et al,, 2014). An example of heritage/conservation policy is the
South Milan Agricultural Park, which serves as a conservation
tool to protect rural heritage and agro-landscapes (Forte et al.,
2022). While food logistics and access are closely tied to trans-
portation policies, this connection is underexplored, as Marat-
Mendes et al. (2021b) similarly note that Lisbon’s transporta-
tion system lacks an integrated approach with the food systems.

4. Discussion

The analysis shows that integrating food systems into spa-
tial planning involves various tools and approaches, reflecting
the inherent diversity of planning systems and local dynamics.
This diversity indicates that no single approach is universally
applicable. However, two potential avenues for enhancing the
effectiveness of planning tools emerge from this study, which
are directly tied to the research questions. First, addressing
both research questions, the production component should
be reconsidered as a legitimate land use category, allowing for
the spatial allocation of production activities within planning
frameworks. This ensures their continuity throughout the
plan’s implementation. Second, in response to the second re-
search question, it is evident that while spatial planning tools
are available, practical challenges hinder their application.
Drawing on the experiences from the papers analysed, these
challenges are synthesised below to highlight the systemic
changes required for more effective planning tools.
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4.1. Food Production as a Land Use in Spatial Planning

In spatial planning, components of food systems other than
production have well-defined land use classifications: indus-
trial zones for processing and storage, logistics centres and
technical infrastructure for distribution, commercial areas for
markets and restaurants, and facilities for waste management.
Typically, land for food production is allocated to rural areas
and large agricultural parcels. However, as detailed in 3.2.4
Spatial visibility of food, production activities span diverse
spatial settings, including (peri-)urban agriculture, agricultural
parks, and conserved agricultural lands, but often lack formal
recognition in spatial planning frameworks.

Additionally, 3.2.2 Space interface underscores the diverse
spatial contexts—urban, peri-urban, and rural—in which
food systems operate. It reveals that production areas in
peri-urban and rural spaces are frequently neglected or un-
dervalued in planning decisions, leading to land use conflicts
and reduced agricultural continuity. To prevent loss of land
access for production and ensure agricultural continuity, it is
crucial to reconsider and formally integrate agriculture into
spatial planning as a recognised land use decision (Gasperi
et al,, 2016). Integrating production into spatial planning as a
distinct land use can be approached in several ways.

*  One approach is to formally recognise production as a
legitimate land use and prioritise it as part of urban in-
frastructure (Corkery & Osmond, 2020; Meenar et al.,
2017). Marat-Mendes et al. (2021b) and Zazo-Moratalla et
al. (2023) show that regulations defining production areas
within urban contexts protect land use rights. Planning-
related legislation can define the functions and typologies
of food systems, establish criteria for the designation and
protection of areas, and outline governance responsibili-
ties (Moran Alonso & Fernandez de Casadevante, 2014).
Additionally, legends dedicated to food systems in spatial
plans can help reduce urbanisation pressures and limit
land consumption, as food production is seen as a ma-
jor component of land use. However, Forte et al. (2022)
caution that rigid functional planning may not effectively
address contemporary urban needs.

* A second approach integrates food production into plan-
ning as a temporary land use, allowing adaptation to the
dynamic needs of urban development. This method pro-
motes short- or medium-term occupancy licences, rather
than permanent ownership or user rights (Forte et al,
2002; Toth & Timpe, 2017). However, this approach can
create long-term uncertainty for production continuity, as
it lacks provisions for land tenure security or improvement.

* The final approach combines production areas with other
urban functions to promote multifunctional land use (Jans-
ma & Wertheim-Heck, 2021). For instance, these areas
could be integrated into new housing projects (Gasperi et

al,, 2016; Howe, 2002) or urban green spaces, supporting
green infrastructure strategies like green belts or corri-
dors (Jahr et al,, 2021; Simon, 2023; Téth & Timpe, 2017).
Concepts like “Continuous Productive Urban Landscapes”
(Viljoen et al,, 2015) and “Edible Green Infrastructure”
(Russo & Cirella, 2020) aim to integrate food production
into multifunctional urban space networks. However, agri-
culture must be recognised as part of green infrastructure
(Téth & Timpe, 2017); otherwise, as in the Copenhagen
plan (Waegemaeker et al., 2023), agricultural areas may be
converted to recreational uses. This calls for a re-evalua-
tion of green space concepts regarding production areas.

4.2. Barriers Hindering Spatial Planning Tools

3.2.5 Spatial planning instruments highlights a range of tools,
such as master plans, planning laws, and socio-economic
plans, which could support food systems. However, it also
underscores the practical challenges of implementation, in-
cluding competing land use priorities, legal complexities etc.
Furthermore, as demonstrated in section 3.2.6 Cross-cutting
policies, the intersection of food systems with multiple policy
domains, including sustainability, development, and social eqg-
uity, often leads to conflicts between priorities and the re-
sulting inconsistencies. Thus, it is crucial to discuss both the
critical issues that hinder the inclusion of production initia-
tives in spatial planning and the barriers that undermine the
effectiveness of existing planning tools.

*  One major issue is the competition for land and soil be-
tween housing, transportation, and green spaces (Pirro
& Anguelovski, 2017), which threatens productive areas
within urban boundaries as well as prime croplands on
the urban periphery and in rural areas. Converting agri-
cultural land into urban areas is generally less costly than
redeveloping existing urban spaces or repurposing aban-
doned infrastructure, leading to planning decisions which
favour land consumption and expansion (Martin & Mars-
den, 1999; Zullo et al,, 2023). This trend raises concerns
about food security and maintaining food self-sufficiency
(Tobias & Price, 2020).

* Another challenge is the legal complexity surrounding
ownership, land uses, rights, and regulations. The clear
division between public and private ownership often ex-
cludes shared arrangements (Blomley, 2005). Since pro-
duction activities, especially on vacant lands, often occur
at the intersection of public and private properties. Thus,
a hybrid form of ownership—or even a third legal cat-
egory—might be needed to accommodate these informal
arrangements (Corkery & Osmond, 2020).

* A third barrier is the tension between local priorities
and national policy in decision-making. Local govern-
ments may find their ability to implement planning regu-
lations constrained by higher-level authorities (Rahilly
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et al., 2024), making existing planning tools ineffective.
Specifically, when appeals for planning permissions are
escalated to higher authorities, decision-making dynam-
ics can shift. Additionally, inconsistencies between scale,
planning tools, and timing can arise. For instance, chang-
es in land use might occur during the gap between plan
approvals by different institutions at various scales, po-
tentially invalidating planning decisions (Pérez-Campafa
& Valenzuela-Montes, 2015).

5. Conclusion

Recognising spatial planning as a fundamental step in the tran-
sition towards more sustainable and resilient food systems,
this systematic review explores the level and/or way of inte-
gration of food systems into spatial planning by analysing 157
academic articles, within a representative sample of academic
literature. The review clarifies the scope of existing research,
highlights critical issues, and suggests future research direc-
tions. As the subject is still in its exploratory phase, there is
a need for more in-depth discussion at all planning levels to
develop a comprehensive process linking food systems with
spatial planning. Future research should facilitate the vision of a
planning system that incorporates food issues from the outset.

5.1. Limitations of the Study

Although the three most comprehensive databases were
used, some important publications from other sources may
have been overlooked. Additionally, considering only peer-
reviewed articles may have a similar problem. Besides, even
though an extensive search strategy was established for scan-
ning, rural studies may have been excluded due to the urban
focus of planning discussions. Nevertheless, using the term
“spatial planning” was deemed more appropriate, as it en-
compasses not only urban areas but also agricultural lands
that are often excluded from planning boundaries. This ap-
proach reduces the uncertainty of missing relevant studies.
Lastly, although this article focuses on the implementation of
food systems transitions within spatial planning, it excludes
questions regarding “who implements” and “with which finan-
cial instruments” to limit its scope. Due to the multidimen-
sional and complex nature of food systems, food governance
is a research subject on its own. Despite these limitations,
this study provides a comprehensive view of the relationship
between food systems and spatial planning, and can be a pio-
neering bibliometric analysis conducted within this scope.

5.2. Looking to the Future

Research on integrating food systems into spatial planning
and its tools is a nascent but evolving field. The review indi-
cates that existing planning tools are being enriched by new
proposals. Future research should at least shed light on the
following aspects:

* The current focus of the researches predominantly lies in
food production and urban scale. This indicates that the
studies are conducted within a constrained framework.
However, the complex and interdependent nature of food
systems necessitates a holistic reconsideration of the issue.

* lItis recognized that the scope of reconnecting cities with
local food production extends far beyond the agricultural
lands on the urban periphery. Policies related to food
production and agro-ecosystems shape regional systems,
thereby requiring an integrated approach. Hence, future
research must not overlook the intermediary role of the
regional scale in aligning national and local levels within
visions and strategies.

* Urban policies are typically addressed at the municipal
level, while agricultural and rural development policies
are considered at national and regional scales. As a result,
agricultural policies often fall outside the purview of sen-
sitive spatial planning. However, given that urbanisation
processes are multidimensional and multi-scalar; extend-
ing beyond city boundaries, the inclusion of rural areas in
spatial planning is critical for the food systems transition.

* ESs are an emerging subject in the integration of food
systems into spatial planning. Considering that food sys-
tems activities may not always be ecosystem-friendly, the
inclusion of ESs provides significant support at the imple-
mentation level.

* Finally, despite some recommendations, there is still limit-
ed space for innovative tools and practices within the rigid
and hierarchical structure of existing planning tools. To
address this, food systems need to be reimagined through
flexible planning instruments. This would foster more in-
novative efforts for the food systems transition in terms
of rural and urban spatial planning, governance models,
and integrated design approaches across scales.

Note

This dissertation is supported by The Scientific and Techno-
logical Research Council of Tiirkiye (TUBITAK).
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