
Academic Editor: Jianming Cai

Received: 13 January 2026

Revised: 26 February 2026

Accepted: 27 February 2026

Published: 13 March 2026

Copyright: © 2026 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license.

Opinion

Urban Food Forests: From Theory to Empirical Research
Francesco Ferrini 1,2,* , Antonella Gori 1 and Ermes Lo Piccolo 1,2,*

1 Department of Agriculture, Food, Environment and Forestry, University of Florence, 50144 Florence, Italy;
antonella.gori@unifi.it

2 NBFC, National Biodiversity Future Center, 90146 Palermo, Italy
* Correspondence: francesco.ferrini@unifi.it (F.F.); ermes.lopiccolo@unifi.it (E.L.P.)

Abstract

Urban Food Forests (UFFs) are perennial, polyculture systems that integrate urban agri-
culture, forestry, and agroforestry. Like other urban green spaces, UFFs contribute to
ecosystem services (i.e., enhancement of the urban resilience, biodiversity, social and health
benefits) and additionally support the provision of food. Historically common in cities, ur-
ban food production is now reemerging as a public good and strategic green infrastructure.
However, despite the growing interest, inconsistent definitions, limited design guidelines,
and the scarcity of applied research hinder their implementation. Only by addressing these
challenges can UFFs be better integrated into urban planning, enhancing their ecological
and socio-economic contributions to sustainable and resilient cities.
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1. What Are Urban Food Forests? A Conceptual Clarification
According to the latest United Nations estimations, the global population is expected

to reach 9.7 billion by 2050, peaking around 10.4 billion in the 2080s [1]. Most of this
growth will take place in cities and will be further intensified by the migration of the rural
population to urban areas. At the same time, climate change is expected to increase risks
for people, economies, and ecosystems. Together, these trends may slow global economic
growth, undermining food security and contributing to increased poverty in cities.

Urban green spaces can contribute to multiple Sustainable Development Goals (SDG),
including food security (SDG 2) and resilient cities (SDG 11) [2]. The United Nations
Economic Commission for Europe (UNECE) emphasizes the benefits of fruit and nut trees,
such as enhancing community well-being, climate mitigation, and biodiversity support [3].
Among the various expressions of edible urban landscapes, increasing attention has been di-
rected toward Urban Food Forests (UFFs) due to their capacity to integrate food production
into urban green infrastructure, thereby addressing food security while complementing
the ecosystem services provided by conventional urban green solutions. [4–6]. Historically,
urban food production was common across civilizations, from Egyptians to the Industrial
Revolution [7]. In the modern era, however, food production has moved outside cities,
creating a spatial and functional separation between production and consumption [2,8].

UFFs represent a recent innovation within edible landscapes, focusing on plants for
food production in public (rarely private) urban areas [9]. Ebenezer Howard (1898) first
proposed cities integrating food production in Tomorrow, a Peaceful Path to Real Reform, later
published as Garden Cities of Tomorrow [10], envisioning cities that combine the advantages
of urban life with those of the countryside. His garden city model aimed to reconcile the
advantages of urban life with those of the countryside, counteracting both urban congestion
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and rural abandonment. Although the garden city movement strongly influenced European
and North American urban development in the early twentieth century (e.g., Hampstead in
London, Monte Sacro in Rome, Radburn near New York), most implementations selectively
adopted the “green” dimension, neglecting the core principle of urban self-sufficiency that
was central to Howard’s original vision.

In the 1960s, Mumford [11] advanced a comprehensive, territorial approach to urban
planning in opposition to the functionalist reductionism that had emerged after the Athens
Charter. Mumford conceptualized the city as an organic system and a space of active citizen-
ship, integrating social, cultural, and ecological dimensions. However, despite this holistic
perspective, the urban food system was never explicitly addressed as a planning concern.

In the 1980s, Robert Hart coined the term “Food Forest,” applying it to Britain’s
temperate climate [12]. Nevertheless, urban food production largely remained confined to
community gardens and allotments, falling short of the ecological and structural complexity
characteristic of food forests. As a result, food forests remained marginal within urban
planning theory and practice.

At the turn of the millennium, Pothukuchi and Kaufman [13,14] critically examined the
persistent exclusion of food systems from urban planning. They identified several reasons
for this: (i) food production was perceived as a predominantly rural issue; (ii) the food
system was considered a private-sector domain beyond the influence of public planners;
(iii) it was viewed as a well-functioning system not requiring intervention; and (iv) finally,
food processes were largely invisible in everyday urban life.

Today, several operational Urban Food Forests illustrate how these concepts are imple-
mented in practice. The Beacon Food Forest in Seattle is a multi-acre, community-led edible
landscape developed on public land, providing free access to food while promoting food
justice, biodiversity, and community engagement through open foraging and educational
activities. Similarly, the Urban Food Forest at Browns Mill in Atlanta represents a large-
scale initiative focused on the production of fruits, nuts, vegetables, and herbs for local
communities, supported by structured community programmes. In a European context,
the Picasso Food Forest in Parma (Italy) exemplifies a participatory Urban Food Forest
integrated into a public green space, where multi-layered edible vegetation supports food
production, biodiversity enhancement, and social interaction [15].

However, the definition of “Urban Food Forest” remains complex and is often the
subject of debate. Clark and Nicholas [16] define UFF as “the intentional and strategic use
of woody perennial food-producing species in urban edible landscapes to improve the
sustainability and resilience of urban communities”. The emphasis on perennial woody
fruit- and nut-producing species (food trees) distinguishes UFF from conventional forms of
urban agriculture, and it effectively excludes perennial herbaceous species and seasonal
horticultural plants. Other definitions also include non-woody species, thus broadening the
concept. Unlike typical urban forests, whose primary purpose is ecological or recreational,
UFFs are explicitly designed to produce food while providing ecosystem services (Figure 1).
According to Park et al. [17], a food forest is a consciously designed polyculture primarily
based on perennial plants that creates a diverse, self-replicating, and mutually beneficial
system that directly or indirectly benefits humans. The species used within a UFF are
often, but not exclusively, edible plants, which can include large trees, small trees, shrubs,
herbs, roots, and vines. Each plant is placed to improve its interactions and contributions
to the overall system, while reducing nutrient losses and negative impacts. Almost no
biomass is taken out of the system, except for what is gathered during food harvests, which
lets natural decomposition take place. Consequently, UFFs cannot be defined solely as
a food production system, as they also use non-edible plants for specific purposes, such
as nitrogen fixation, ground cover, or pest control, to benefit the entire system. From this
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perspective, urban food forests represent an integration of urban agriculture, urban forestry,
and agroforestry [16]. If well designed, considering the ecological needs and the growth
habit of the species, they can sustain themselves with minimal management interventions
(e.g., no fertilization is required) [18].

Food production
 & security 

Medicinal 
resources 

Mental &
physical health 

Carbon storage 
& sequestration Habitat

provision 

Regulating 
services

Socio-cultural 
benefits

Pollination 

Figure 1. Multifunctional services given by Urban Food Forests.

Despite growing interest in UFFs, significant conceptual and empirical uncertainties
remain. This opinion paper analyses these limitations by examining definitional ambigui-
ties, methodological gaps, and little explored research domains, and suggests directions for
future research and urban planning.

2. The Current State of UFFs Research: A Brief Systematic Overview
2.1. Materials and Methods

The literature search concentrated on peer-reviewed articles published in international
scientific journals. The literature survey focused exclusively on documents indexed in the
Scopus database and was conducted on 12 February 2026. Non-peer-reviewed sources and
grey literature (e.g., technical reports, theses, policy documents) were not included. Records
were identified using as a basic search query the following set of keywords: TITLE-ABS-KEY
[“urban food forest” OR “food forest” OR “edible forest” OR “edible landscape” OR “urban
fruit production”] (Supplementary Materials). This search approach ensured consistency,
transparency, and reproducibility of the retrieval process. The initial query returned
282 records (Supplementary Materials). These were subsequently manually screened
according to predefined eligibility criteria. The search criteria were designed to capture
studies directly addressing urban food forests, with particular emphasis on urban fruit tree
research. Indeed, only original research articles and conference papers explicitly focused
on UFFS were retained. Studies on agroforestry in agricultural or non-urban contexts,
as well as studies focusing solely on herbaceous or vegetable species, were excluded
from the database. Following this selection process, 94 publications met all inclusion
criteria and were considered suitable for detailed evaluation (Supplementary Materials).
Included studies were manually evaluated to determine whether they performed analyses
related to: (i) ecosystem services (including biodiversity support, carbon sequestration,
and microclimate regulation), (ii) environmental parameters (encompassing investigations
of soil characteristics, air quality, and water monitoring), and/or (iii) food safety and
quality (addressing contamination risks, pollutant accumulation, and nutritional attributes).
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Articles were screened based on the presence of evidence corresponding to at least one of
these domains.

2.2. Discussion

The creation of a food forest is based on the idea of recreating a forest system that
functions as a multilayered ecosystem, where food-producing species are cultivated with
little maintenance and limited human intervention. By applying the UFF cultivation princi-
ples, even small or large urban spaces can provide food, medicinal herbs, wood, habitat
for animals, shade, and protection [19–21]. Species diversity is therefore essential in a
UFF, both to expand the food produced and the harvest period, and to maximize the
resilience and the ecosystem services while reducing management costs [12]. The success
of UFFs relies on the capacity of urban communities and institutions to manage them as
participatory systems, integrating research, design strategies, maintenance frameworks,
and education initiatives into urban planning [6,22]. However, although many countries
are increasingly adopting policies that support and promote UFF creation [23], substantial
research gaps persist. Despite the interest shown by different researchers in this topic
through the publication of narrative reviews and book chapters, the understanding of
ecosystem services provided by UFFs (such as biodiversity support, carbon sequestration,
and microclimate regulation) as well as their relations with the environment (i.e., soil, air,
and water monitoring analyses) is still lacking. Moreover, aspects linked to food safety and
quality, especially those concerning contamination risks and nutritional value, continue to
be insufficiently explored. Indeed, these limitations clearly emerged from our systematic
analysis of documents published between 1990 and February 2026. Among the 94 articles
identified, only 30.8% analysed ecosystem services, 8.5% performed environmental anal-
yses, and 6.3% investigated food safety and food quality aspects. Moreover, our results
are consistent with those of Thwaites et al. [6], indicating that research on UFFs is still
fragmented and geographically imbalanced. This geographical imbalance reflects the fact
that UFF research has largely developed through site-specific case studies concentrated
in world regions where such initiatives are already established. As a result, current find-
ings may have limited generalizability and reduced applicability to urban contexts with
different socio-ecological conditions. The limited quantification of ecosystem services, the
insufficient investigation of soil health, and the scarcity of studies addressing socio-cultural
and mental health outcomes can be attributed both to the heterogeneous nature of UFFs and
urban contexts, and to the methodological challenges associated with assessing complex,
multifunctional systems in urban environments. In the absence of robust quantification of
ecosystem services, UFFs are difficult to compare with alternative urban green solutions
within planning and investment frameworks. Furthermore, limited scientific evidence
regarding soil conditions constrains the assessment of site suitability for UFFs and hampers
the evaluation of potential environmental risks. Food safety may represent a serious con-
cern in urban environments, where air and soil pollution may affect the quality and safety
of food produced. Indeed, vehicular emissions, in particular, can release contaminants
such as nitrogen oxides, heavy metals, and organic compounds (e.g., polycyclic aromatic
hydrocarbons), which can compromise the safety of food grown in UFFs [7,24]. Nonethe-
less, Gori et al. [7] observed that heavy metal accumulation in edible parts of trees, such
as fruits, was lower than in vegetables, as a considerable proportion of absorbed metals is
stored in roots and leaves. This might suggest that tree species may be more suitable for
cultivation in polluted urban settings than vegetable crops, considering both food safety
and the overall health of urban green systems, although interspecific variation persists. As
previously reported, the current understanding of uptake and translocation mechanisms
is still very limited, and several factors influence the safety of fruits grown in urban and
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peri-urban areas. To optimise UFF planning and design, further research is needed on
both individual species and species associations to assess their responses to pollutants and
environmental stressors. In addition to empirical limitations, a further challenge affecting
UFF research concerns the inconsistency of terminology. In a comprehensive review, Park
et al. [17] highlighted the lack of consistency in the use of terminology, which can hinder
the scalability and replicability of studies on UFFs. The authors also pointed out that UFFs
can have different structures and compositions. These can range from individual food trees
and shrubs to “food forestry” (perennial, multi-layered, and polycultural forest systems)
and “agroforestry” (the integration of trees with crops or livestock, either at the same time
or in sequence on the same land) Clark and Nicholas [16]. From a planning and research
perspective, this terminological ambiguity complicates the interpretation of findings and
limits the translation of scientific evidence into design principles, management strategies,
and performance expectations. The absence of shared definitions may therefore contribute
to fragmented research outcomes and inconsistent policy and planning applications.

3. Formulating a Future Research Agenda for UFFs
Despite the growing interest in UFFs, the existing body of research remains frag-

mented and uneven, limiting the consolidation of evidence needed to support their broader
adoption. Consequently, several critical questions remain open:

How can Urban Food Forests be defined consistently across disciplines?
The lack of consistent terminology and system classification continues to hinder mean-

ingful comparison across studies and the translation of research findings into planning-
relevant knowledge. Future research agendas should prioritise clearer conceptual defini-
tions (i.e., terminology).

How do ecosystem service outcomes vary with species composition and site conditions? Which
indicators best describe the ecosystem services provided by UFFs?

Persistent gaps in ecosystem service quantification, environmental assessment (e.g.,
soil quality), and food safety studies reflect both methodological limitations and the in-
herently heterogeneous and context-dependent nature of UFFs. Future research should
prioritise the development of integrated assessment frameworks capturing ecological and
socio-environmental aspects of UFFs.

What are the primary contaminants that can potentially affect edible biomass in the urban
environment? How do species selection and management practices influence food safety?

Greater attention is needed to understand how species selection, site conditions, and
management practices influence ecosystem services, environmental risks, and the safety of
food products derived from UFFs. Such methodological strengthening is essential not only
for advancing ecological understanding, but also for enabling meaningful comparisons
between UFFs and other nature-based solutions.

Without credible quantification of ecosystem services and environmental performance,
UFFs risk remaining perceived as symbolic or experimental initiatives rather than evidence-
based planning strategies. The value of future research on UFFs will depend on its ability
to inform planning, design, and management practices. The integration of robust, context-
sensitive evidence into urban planning and policy frameworks is essential for UFFs to
move beyond isolated projects and become credible green solutions for food security,
environmental sustainability, and social equity.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/urbansci10030155/s1.
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