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Urban agriculture is recognized as a worthy resource to support a growing 
population as well as to provide other positive effects on urban ecosystems and 
their citizens. In this context, community gardens are considered key topics in 
terms of food production and food security, in both developing and developed 
countries, as well as in terms of social inclusion and participation. The general 
aim of this study was to assess the main spatial criteria recognized and shared by 
stakeholders to identify suitable and inclusive areas for community gardens by 
testing and developing a participatory process. Because of its size, population, 
and urban fabric, Padua (northeast Italy) was selected as a representative and 
emblematic case study for mid-sized cities in Europe. The methodology was 
based on field surveys of key informants and spatial multicriteria decision-making 
analysis in the open-source geographic information system environment of 
QGIS. The results identified neighborhoods to be  prioritized in the design of 
new community gardens according to three scenarios: the distance index, the 
social index, and the combination of the two (overall index). To conclude, this 
study highlighted the importance of adopting a decision-making methodology 
to support local policymakers and municipal agencies that are interested 
in implementing other community gardens in Padua. The case study and 
the methodology adopted could also serve as important guides for cities by 
providing step-by-step processes that can be directly applied.
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1 Introduction

1.1 Urban agriculture and community gardens

Worldwide, one of the major issues of the next few decades is how to feed a growing 
population (Fouilleux et al., 2017). This topic is particularly exacerbated in urban contexts, 
where it is estimated that most people will live in the next few decades. In this framework, the 
strict dependency to supply food among cities and rural areas could become unsustainable in 
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future (Bloem and de Pee, 2017). However, the space for food in cities 
is limited for two main reasons. First, until recently, urban planning 
allocated primarily the hinterlands as areas for food production to 
prevent public health issues (Mubvami and Mushamba, 2006). 
Second, nowadays, competition to take land and soil among 
settlements, transport areas, and green areas is sharply increasing, 
thereby reducing the potential space for food (Olsson et al., 2016; 
Peroni et al., 2022b).

In this framework, urban agriculture is recognized as a worthy 
resource for food supply, as urban areas are producers of 15–20% of 
the world’s food (Worldwatch Institute, 2011). They can provide fresh 
and local food to urban dwellers by supporting a healthy diet and 
fostering food security at the same time (Cabannes and Marocchino, 
2018; Siegner et al., 2018).

In addition, urban agriculture has other positive effects on urban 
ecosystems and their citizens, such as supporting climate change 
resilience and adaptation, which is in accordance with the European 
Green Deal, providing different urban Ecosystem Services (ES), and 
contributing to the network of green infrastructures and nature-based 
solutions of a city (Sanyé-Mengual et al., 2018; Peroni et al., 2022a). 
Urban agriculture plays an important role in mitigating urban heat 
islands, addressing the soil sealing phenomenon, regulating water 
runoff, and providing benefits for pollinators, due to plant variety 
(Matteson et al., 2008; Gittleman et al., 2017; Pristeri et  al., 2021; 
Romanovska et al., 2022).

Scientific literature has also recognized the added value of urban 
agriculture in terms of human wellbeing and quality of life by 
improving the living environment through recreational and cultural 
activities (Harada et al., 2021; Ilieva et al., 2022). Urban agriculture is 
likewise identified as a worthy alternative to the reuse of vacant and 
abandoned land as, for example, reported by Newell et al. (2022) in a 
Detroit case study.

The integration of agriculture into the urban planning of cities 
should represent a fundamental strategy in sustainability agendas 
(Bartolome et  al., 2022). Therefore, it should be  of paramount 
importance for local policymakers to plan, allocate, and manage 
potential areas designated for agriculture in cities. In this framework, 
Singapore is a good example; despite the city-state ranking first in the 
global food security index, local production is fostered through policy 
support, particularly by increasing self-sufficiency by 2030 to meet 
30% of the country’s food demand (Diehl et al., 2020).

Urban agriculture currently encompasses different categories: 
urban forests, rooftop gardens, residential and community gardens, 
guerrilla gardens, vertical farms, balconies, schoolyard greenhouses, 
and vacant lands (Oda et al., 2018; Goodman and Minner, 2019). In 
this context, community gardens are considered key topics in urban 
agriculture in terms of food production and food security, in both 
developing and developed countries, as well as in terms of social 
inclusion and participation (Kafle et al., 2022). To date, there is no 
uniform and unique definition of community gardens. According 
to Zheng et al. (2023), eight main definitions of community gardens 
are not always able to encapsulate the different meanings attributed 
to them by participants of community gardens. Comparing the 
different literature definitions with the types of community gardens 
investigated in this study, we  chose to describe them following 
Kingsley et al.’s (2009), p. 209 definition: “plots of land allocated to 
individuals to create gardens of their choice in a 
communal environment.”

1.2 Benefits of community gardens and the 
identification of their best and fairest 
locations

Community gardens have been recognized as providing multiple 
benefits to local communities and urban dwellers. Besides their main 
documented role in guaranteeing food security, they play an important 
role in environmental restoration, biodiversity support, and 
environmental education (Caneva et al., 2020). Their supportive roles 
in social inclusion and integration (Turner et al., 2011; Christensen 
et  al., 2019), the maintenance of physical and mental wellbeing 
(Lampert et al., 2021; Litt et al., 2023), community empowerment and 
development (Cumbers et  al., 2018), and the promotion of social 
interactions across generations (Yotti Kingsley and Townsend, 2006) 
have also been reported.

Overall, the scientific literature has extensively studied the siting 
of urban agriculture resources in relation to food security, nutrition, 
and the social dimensions of community gardens, while less attention 
has been given to their contributions as green infrastructure to the 
urban ecosystem. In a recent bibliometric analysis of urban 
community garden systems, how community gardens are defined as 
nature-based interventions is among the emerging research topics 
(Zheng et  al., 2023). The incorporation of both the social and 
environmental dimensions to identify the best locations to 
be prioritized for the siting of a community garden could therefore 
be  challenging despite the large availability of remote-sensing 
technologies, such as high-resolution aerial images and Geographic 
Information System (GIS) technologies.

In this context, multicriteria decision analysis (MCDA) coupled 
with GIS, which improves the spatial dimension (spatial MCDA, 
hereafter sMCDA), could be  a useful tool for supporting local 
stakeholders and policymakers when deciding where to locate 
community gardens. According to Smith et al. (2021), systematic and 
quantitative methods, such as MCDA, for strategic siting have received 
less attention, and few community garden studies that specifically call 
for the application of MCDA as a means of siting community gardens 
have been identified. However, MCDA has been widely adopted in 
decision-making processes for other decisions (Smith et al., 2017; 
Boggia et al., 2018; Cinelli et al., 2020).

It is also important to highlight that many studies have mainly 
investigated distance criteria (Kyoi, 2023), for example, by examining 
how far the site of urban agriculture is from the houses of urban 
dwellers (Bergstrom et al., 2009) or the spatial distance between green 
spaces and residents in Berlin (Bertram and Rehdanz, 2015), with less 
consideration of involvement of stakeholders (Bousquet et al., 2023).

1.3 Objectives

In this context, the general aim of this study was to assess the main 
spatial criteria shared and recognized by stakeholders to identify 
suitable and inclusive areas for community gardens. These criteria will 
incorporate both social and environmental dimensions. The specific 
aims were as follows:

 1 To test and develop a participatory process for spatial criteria 
definition and weighting for locations of democratic 
community gardens.
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 2 To identify suitable and prioritized urban areas for community 
urban gardens in public spaces.

 3 To understand the main reasons why urban dwellers are 
encouraged to cultivate community gardens.

1.4 Study area

The study area identified in this research is the city of Padua, 
located in northeast Italy. Figure 1 shows the municipality boundaries 
and the 40 urban units (hereafter UUs, the sub-urban division used 
for management and statistical purposes).

Because of its size, population, and urban fabric, Padua was 
selected as a representative and emblematic case study for mid-sized 
cities in Europe characterized by a medieval downtown. The municipal 
territory of the city occupies an area of 93.3 km2, with approximately 
211,000 inhabitants (Comune di Padova, 2021).

The city is ranked among the top five Italian cities with the highest 
soil sealing (Munafò, 2022); indeed, 50% of the urban territory is 
covered by impervious surfaces (Pristeri et al., 2020). As a result, the 
competition for land among different stakeholders is intense, and 
there is a high risk of reducing the space for the implementation of 
new community gardens.

It is important to highlight that, as in other European and 
North American cities (Anguelovski et  al., 2022), Padua faces 
potential green gentrification focused on fostering and 
implementing green spaces with the enactment of the New Urban 
Plan (Piano degli Interventi); the plan adopts an afforestation 
strategy, which is characteristic of the Boeri architecture studio 
(Comune di Padova, 2020). The New Urban Plan for the city is 
mainly focused on this green approach without considering the 
agricultural issue as well as on more specific community garden 
interventions. Most of these interventions will be implemented in 
low-income and disadvantaged neighborhoods of the city, where 
the presence of community gardens to foster local food production 
should be implemented.

Moreover, a new Municipal Green Plan was approved at the 
beginning of 2022. It is a planning tool complementary to local urban 
planning, containing a strategic vision of urban and peri-urban public 
green and agricultural areas in the medium to long term (Comune di 
Padova, 2022). This plan, unlike the New Urban Plan, is not binding.

At present, the majority of the agricultural areas of the city are 
located in the hinterlands, occupying 28.8 km2 of the total city area 
(Pristeri et al., 2021). In this context, since the 1990s, Padua has been 
promoting the creation and allocation of new community gardens, 
whose number, to date, has reached 710 lots distributed in 19 sites in 
different municipal areas around the city (Figure 2).

The periodic calls for allocation have also seen a development in 
the types of target citizens, such as associations and schools, and not 
only individuals, as well as in aims, such as promoting the sharing of 
benefits, environmental education, and organic farming.

2 Materials and methods

Spatial and statistical data for Padua municipality were searched 
and collected, together with reports and publications concerning the 

topics of interest, to accomplish the aims of this study. Structured and 
semi-structured interviews were developed, tested, and carried out, 
and different sMCDA scenarios were created. Concerning the spatial 
dimension of community gardens’ locations, we  considered two 
spatial scale levels that are useful for spatial planning purposes: the 40 
UUs level and the green areas administrated by the municipality. In 
particular, for green areas, we used the spatial database provided by 
Padua municipality, which consists of over 12,000 polygons; the data 
were filtered by area size by considering only polygons over 500 m2 in 
size (considered the minimum area suitable for community garden 
creation) and selecting only categories that are useful for community 
gardens’ locations (e.g., excluding green areas inside roundabouts), 
obtaining a total of 476 areas.

2.1 Participatory survey and workflow

2.1.1 Interview definition and preparation
Two types of interviews were structured and carried out. First, 

semi-structured interviews were conducted with the community 
garden office staff of the municipality to obtain an overview of the 
state of the art of Padua community gardens and their histories as well 
as to select possible criteria for the sMCDA simulations on the basis 
of the respondents’ opinions, statistics, and the spatial data available. 
Second, structured interviews were carried out with the gardeners of 
the community gardens.

The structured interviews with the gardeners consisted of five 
parts. Sections 1 and 2 were related to the respondents’ personal data 
(i.e., age, residence, and employment) and general information (i.e., 
knowledge of the different kinds of community gardens in Padua and 
preferences for different typologies), while Section 3 investigated the 
habits of the users (i.e., how many times a week they visited their plots 
and how they reached them). The fourth section was about defining 
criteria, divided into two main categories (see Table 1), which were (i) 
distance features (six criteria), or the distance from some feature of 
interest (i.e., cycle paths and parking), and (ii) socioeconomic and 
cultural characteristics (hereafter social characteristics, with five 
criteria; i.e., number of families and presence of migrants). Finally, 
Section 5 included some questions to understand the people’s approval 
of community gardens (i.e., the surfaces of the lots, production, and 
services). The structured interview format was socialized and tested 
with the community garden office staff of the municipality.

2.1.2 Interview administration
In total, 7 of 19 representative community gardens were selected, 

and email and phone contacts were obtained with the support of the 
community garden office. The community gardens chosen were well 
distributed around the city and were located in different 
neighborhoods. Each representative was contacted to determine their 
availability for the study and to agree on a possible day for the 
interview. The selected sites were as follows (see Figure 2): Orti sociali 
di Via Induno (San Carlo community garden in the north of Padua), 
Orti delle Meraviglie (Camin community garden in the east of the 
city), Orti dei Salici (Guizza UU near the center of Padua), Orti del 
Parco Mela Rossa (in the southwest of the city), Orti Verde Mamiani 
(Stanga UU in the northeast of Padua), Orti Mondorto (Montà UU in 
the west of the city), and Orti Vengo e Vango (Voltabarozzo UU in the 
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southeast of the city). Interviews were carried out between June 2023 
and September 2023 in each community garden; the users verbally 
answered the questions shown to them in a paper interview, and their 
answers were registered simultaneously by the interviewer on the 
online version of the interview. In Section 4, in the part related to 
criteria assessment, laminated tags were prepared to increase 
interaction with the respondents; for each categoy, a color was chosen 
(green for distance features and yellow for social characteristics), and 
the interviewees were requested to order them, one category at a time, 
from the most important at the top to the least important at the 
bottom, according to their opinions. The final ranking was then 
recorded in the online system. Tags were blended every time to reduce 
the influence of the previous ranking.

2.2 The sMCDA approach and workflow

Multicriteria decision analysis refers to a series of approaches and 
techniques used to combine criteria of different types (e.g., social, 

environmental, and economic) in order to rank a series of alternatives 
for improving decision-making using a rational process that highlights 
better alternatives (Adem Esmail and Geneletti, 2018). The approach 
can be  carried out using spatial criteria in a GIS environment to 
support territorial decision-making. Participation in MCDA is usually 
guaranteed by the definitions of the criteria, the preferences for them 
[i.e., an increase in the value of a criterion makes the alternative better 
(as a gain or benefit) or worse (as a cost)], and their relative weights, 
which express their relative importance for stakeholders. For this 
study, we used the TOPSIS approach in open-source QGIS software 
through the geoTOPSIS module of the vectorMCDA plugin 
(Massei, 2013).

The overall workflow is presented in Figure 3 and briefly explained 
here, following the typical MCDA steps. (1) Two types of alternatives, 
namely, the UUs (n = 40) and the selected municipality green areas 
(n = 476), were defined. (2) Meetings with key actors and spatial and 
available statistical data were used to select and create two types of 
criteria, which were distance from features of interest, such as cycle 
paths or residential buildings, and social criteria, such as density of 

FIGURE 1

Map of Padua (the study area) and its location in Italy. The figure highlights the 40 urban units (UUs) and the historical center.
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families and percentage of private gardens per UU. (3) The decision-
making geodatabase (i.e., the quantitative values of each criterion for 
each alternative were calculated for the UUs and green areas) was then 
created. (4) Two geoTOPSIS simulations were carried out using the 
relative weights between criteria derived from the interviews—one 
called distance index and the other social index. (5) Finally, a final 
geoTOPSIS simulation, which combined the two previous simulations 
using the same weights, was performed in order to obtain a final overall 
index. The criteria and their characteristics are presented in Table 2.

3 Results and discussion

3.1 Interviews with the community garden 
office staff of municipality and data 
collection

Interviews and data collection from the community garden office 
offer a general framework of the past and present situations of 

municipality community gardens and their localizations. Since the 
end of the 1990s, only some social (for people over 60 years old and 
low-income individuals) community gardens have been created; since 
2021, with the advent of new municipality regulations and the creation 
of new areas, two public tenders (in 2021 and 2023) have included 
social and traditional (for every citizen of Padua over 18 years old) 
community gardens. Other types of community gardens (didactics 
and therapeutics) are listed in the regulation and derived from the 
example of past or current municipality or civil society association 
projects/experiences; however, they have never been implemented 
with continuity. Currently, the overall assignee compositions tend to 
be quite different between the two types (i.e., social and traditional 
community gardens). In social community gardens, almost all users 
are elderly Paduan citizens, as they are the main targets of this 
category, while in traditional community gardens, individuals over the 
age of 60 represent 75% of the total, and those in their 50s are the 
second most-represented group. The presence of migrants is quite 
frequent: 15% are non-European Union, but this percentage reaches 
20% when considering also those coming from outside Italy. The 

FIGURE 2

Spatial location of the 19 existing community gardens, categorized using different symbols that distinguish between the seven interviewed community 
gardens and the others. The map also reports the green areas of the municipality selected in the study.
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proportion of male and female users is balanced, settling 
approximately 45% for females and 55% for males; this is due to the 
fact that most users manage the plots with the help of their families, 
often represented by their wives or husbands.

If a plot is unmanaged for a long time by the assignee, the 
municipality can rebuke the user, sending two warning letters 
reminding him/her to take care of the plot. If no change occurs, the 
plot assignment is revoked, the turnover procedure starts, and a new 
assignee is chosen from the current waiting list. It is worth noting that 
almost all users tend to give up spontaneously because of a lack of time 
or interest (94%); in a few cases, turnover is related to changes in the 
city of residence (1%) and health problems (5%), especially among the 
elderly. Based on the experiences of the community garden office staff, 
the best size of a community garden area is approximately 30 plots, 
considering financial and management issues. Additional plots usually 
present organizational problems or a decrease in social cohesion and 
participation, along with an increase in conflicts between users, 
whereas fewer plots usually present higher creation and 
maintenance costs.

The criteria used by the municipality for the allocation of new 
community gardens comprise spatial issues, such as proximity to 
other green areas, particularly urban parks, and to other services, 
such as sports centers. Moreover, community gardens should 
be  preferred in highly populated neighborhoods, where water 
sources are available and connected to local municipal aqueducts, 
and where car parks, pedestrian ways, and cycle paths are located. 
Particular attention is given to those areas located in neighborhoods 
near the city center, where the demands are higher because of the 
lack of spaces to have one’s own vegetable garden, and new 
assignees are also chosen for their proximity to a community 
garden. However, no GIS spatialized or multicriteria analysis and/
or the use of a participatory approach appears to be carried out to 
define siting, thereby limiting the analysis to the spatial knowledge 

of the city by decision-makers, the requests of citizens, or the 
number of people in the waiting list. Other more technical criteria 
are related to soil quality and fertility, which can be  evaluated 
through on-site analyses.

3.2 Interviews with the community garden 
users

Interviews were conducted in seven community gardens (see the 
map in Figure 2) among the 19 existing in the municipality, for a total 
of 56 completed interviews. Of the respondents, 29% (n = 16) were 
female and 71% (n = 40) were male; 61% (n = 34) were over 60 years 
old, 39% (n = 22) were aged 30–60 years, and only one person was 
under 30 years old. Regarding education level, 5% (n = 3) had primary 
education, 64% (n = 36) graduated from secondary school, 27% 
(n = 15) graduated from university, and 4% (n = 2) had a master’s/PhD 
degree. In terms of employment, 54% (n = 30) of the respondents were 
retired, and only one person was unemployed. The majority of the 
interviewees were Italian citizens, while three were migrants. 
Dwellings were also considered: 20% (n = 11) lived in private houses, 
of which 82% (n = 8) had backyards, while 80% (n = 44) lived in flats, 
of which 35 had terraces.

Almost 95 and 79% of the interviewees knew of the existence of 
traditional and social gardens in Padua, respectively (Figure  4). 
These high percentages confirm the only two typologies of 
community gardens listed in the “Municipal Regulation for the 
Assignment and Management of Community Gardens” (Comune di 
Padova, 2019) that were put out to tender by the municipality. 
However, even if Padua does not manage other types of community 
gardens at present, most people pointed out the presence of didactic 
community gardens and gardens for associations (64 and 48%, 
respectively) as well as therapeutic and innovative gardens (21 and 

TABLE 1 Ranking of the key features and characteristics to consider for the selection of new areas for community gardens, divided into three macro 
categories.

Aspect All > 60 < 60

Distance features Rank

As close as possible to where the assignees live 1 1 2

As far away as possible from contaminated places (busy roads) 2 2 1

As close as possible to cycle paths 3 3 3

As close as possible to open-air public services (urban parks, 

playgrounds, dog areas, etc.) 4 4 4

As close as possible to bus/tram stops 5 6 5

As close as possible to parking 6 5 6

Social characteristics

Promote neighborhoods where the possibilities of having private 

vegetable gardens are lower 1 1 1

Promote neighborhoods where there are more people with limited 

economic opportunities 2 3 2

Promote neighborhoods where there are more elderly people 3 2 4

Promote the most populous neighborhoods 4 4 3

Promote neighborhoods where social cohesion is stronger (for the 

management of community gardens) 5 5 5
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26%, respectively); six individuals (10%) also mentioned food 
forests, a category not included in the municipal regulation. Based 
on some interviews, the mention of these typologies of community 
gardens is probably due to the interviewees’ knowledge of past or 
current garden or fruit tree projects carried out by the municipality 
or associations in some areas or with schools, besides the presence 
of some plots managed by associations. Among the desirable 
typologies (i.e., those that should be promoted/increased in Padua; 
each respondent could give a maximum of three answers. See 
Figure 4), the interviewees highlighted their interest in increasing 
traditional community gardens (64%) and their preferences for the 
didactic (50%) and therapeutic (41%) categories. This finding is 
consistent with that of Caneva et al. (2020), showing how community 
gardens, more recently, can also play an important role in 
environmental education to increase citizens’ awareness of 

biodiversity issues. It is important to highlight that these last two 
preferences show how citizens are also interested in cultural ES not 
directly related to food provision.

The importance of cultural ES associated with community 
gardens is highlighted in Figure 5, which presents the question, 
“Why did you choose to cultivate a community garden.” Answers 
related to cultural ES, for example, “stay in nature/open air” and 
“cultivate the land” as a hobby, accounted for over 50% of the 
responses, while “cultivate relationships” accounted for 30%. 
Provisioning ES and food security, which can be associated with 
the answers “be autonomous in food production” and “economic 
advantage/save money,” both accounted for less than 10% of the 
total responses. Attention to the quality of food consumed 
(healthy food) was also a key focus, comprising 46% of the 
preferences. This finding is consistent with those of other works 

FIGURE 3

Workflow of the sMCDA analysis. Yellow boxes contain the main input dataset, black boxes contain the main geo-processing, blue boxes contain the 
intermediate output, and red boxes contain the final output.
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in other urban areas, such as Detroit (Newell et al., 2022). In the 
case of Padua, the interviewees represented mostly people living 
in flats or houses without gardens in a typical mid-sized city in a 
developed country or individuals who value having their own 
open spaces for the cultivation of their hobbies and for eating 
healthy food. However, some respondents underlined that 

cultivating their own food is not so economical compared with 
buying from discount markets, so they value more the production 
of their own handmade healthy food.

Cultivating relationships is an important aspect confirmed by the 
graphs in Figures 6, 7. Figure 6 shows that 61% of the respondents 
worked on the plots with the help of relatives or friends, even if this 

TABLE 2 Data input, criteria description, sources, preferences (cost or gain), ranks, and weights.

Data input Criterion Source G/C Rank Weight

Distance index

Residential buildings

Average distance in UU or 

of green areas from clusters 

of residential buildings

OSM and Veneto Region cost 1 0.222

Existing community gardens

Average distance in UU or 

of green areas from 

community gardens

Municipality gain 2 0.194

High roads (contaminated 

roads)

Average distance in UU or 

of green areas from 

contaminated roads

OSM gain 3 0.167

Cycle paths

Average distance in UU or 

of green areas from cycle 

paths

Municipality cost 4 0.139

Pedestrian streets

Average distance in UU or 

of green areas from 

pedestrian streets

OSM cost 5 0.111

Open-air public services

Average distance in UU or 

of green areas from leisure 

elements

OSM and municipality cost 6 0.083

Parking

Average distance in UU or 

of green areas from car 

parking

OSM cost 7 0.056

Bus/tram stops

Average distance in UU or 

of green areas from bus/

tram stops

OSM cost 8 0.028

Social index

Private green areas
% of private green areas/

number of families per UU
Pristeri et al. (2020) cost 1 0.333

Families with five or more 

members

Families with five or more 

members/area of residential 

buildings per UU

Municipality gain

2 0.267Migrants
Migrants/area of residential 

buildings per UU
Municipality gain

Contributors with income 

under 10,000 euros

Average of contributors with 

income under 10,000 euros/

total contributors per UU

MEF gain

Families with members over 

60 years old

Families with members over 

60 years old/area of 

residential buildings per UU

Municipality gain 3 0.200

Number of families
Families/area of residential 

buildings per UU
Municipality gain 4 0.133

Number of environmental/

social associations

Number of associations/UU 

area
Municipality gain 5 0.067

OSM, stands for OpenStreetMap and MEF, for Ministry of Economy and Finance.
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help was occasional for 23% of them, while 39% worked without the 
support of family or friends; of the latter, 71% of the users were over 
60 years old. It is worth noting that the municipal regulation allows the 
management of plots only at the family level, a limitation seen in a 
negative light by many gardeners, as they wish to have the right to 
involve whomever they want. Other than this, almost all interviewees 
agreed or strongly agreed that mutual help and sharing of work existed 
between gardeners, indicating that the community gardens are 
appropriate spaces to create new relationships and foster cooperation 
and mutual learning, as shown in Figure 7.

The graphs in Figure  7 also present the opinions of the 
interviewees concerning the key aspects of the usefulness and 
adequacy of community gardens and their plots. More than 53% of 
the gardeners agreed that community gardens were not sufficient in 
the areas where they lived, which is evidenced by the number of 

requests for community gardens and the current waiting list. However, 
29% believed that the number of community gardens was enough, 
perhaps due to the presence in each community garden of some plots 
that were abandoned or not well managed by their users. The opposite 
is the case with plot size (usually 30 m2), which was perceived as 
adequate by 60% of the respondents, even if some gardeners think that 
they should be at least 50 m2 in size to meet their families’ needs. This 
finding on plot size could confirm the lesser importance of community 
gardens for food security compared to other benefits, as perceived by 
the respondents. Some users’ answers to these two questions were 
interesting because they highlighted the need for a more flexible 
municipal regulation, particularly related to abandoned plots that 
should be reassigned quickly and/or should possibly be given to other 
gardeners in order to manage them while waiting for their new users. 
More than 50% of the users agreed that, due to the community 
gardens, they were able to increase the variety of vegetables they 
consumed, a finding that could be related to the importance they 
accord to healthy food consumption, and they were able to decrease 
their expenses for vegetable consumption.

The questions presented in Figure 8 and Table 1 are related to the 
definition of the criteria and weights for their uses in the sMCDA 
(Chapter 3.2). Figure 8 shows the results of two questions related to 
the distance and the means of transport used to reach the community 
garden; 73% of the interviewees lived within a distance of 2 km from 
the community gardens, and only 5% (3 users) had to travel more 
than 5 km. It is worth highlighting that most users who lived more 
than 3 km from the gardens were from one peripherical community 
garden (Orti delle Meraviglie, located in the east sector of Padua in 
a UU close to the industrial zone, with 62% of the interviewees living 
3 km or more from the gardens). The users usually preferred to walk 
to the community gardens at a maximum distance of 2 km, but most 
of them (80% of the 15 respondents) were within a distance of 500 m 
or less. A bicycle is used mainly for a distance between 500 m and 
4 km, a car is used mainly for 500 m or more, and it has become the 
most used means of transport starting from 3 km of distance. Some 

FIGURE 4

Graph showing the numbers (bars) and percentages (lines) of the 
answers to the questions (multiple choice) concerning the types of 
community gardens. The term “existence” relates to the question, 
“Which of these types of community gardens managed by Padua 
municipality exist in Padua?” The term “desirable” relates to the 
question, “Which of these types of community gardens should 
be promoted/increased in Padua?”.

FIGURE 5

Graph showing the numbers (bars) and percentages (lines) of the answers to the question (multiple choice), “Why did you choose to cultivate a 
community garden?”.
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users use scooters or motorcycles, but none of them report using 
busses or trams. In general, sustainable means of transport (bike and 
walking) were the favorite choices to reach the community gardens, 
accounting for 58% of the answers, of which the percentage for bikes 
was 35%.

Table  1 presents the ranking proposed by the interviewees 
regarding some key features and characteristics to consider in the 
selection of new areas where to create new community gardens. The 
ranking results are presented for all interviews and all respondents (all 
in Table 1), divided by those over 60 years old (>60 in Table 1) and 
those under 60 years old (<60 in Table 1). The interviewees strongly 
preferred community gardens located close to where the assignees live 
and, at the second place, the community gardens far from 
contaminated places. Closeness to cycle paths was at third place, and 
the presence of other public services near the community gardens was 
at fourth place. While the low rank of distance from bus/tram stops is 
not surprising, as none of the interviewees use these means of 

transport to reach the community gardens, the last rank of car parking 
is unexpected, considering the answers shown in Figure 8. Another 
group of features under the label social characteristics considers the 
social and economic features of possible assignees. The prioritization 
of areas with fewer opportunities of having private gardens is in the 
first place for all ages, followed by people with fewer economic 
opportunities. The presence of elderly people presents the main 
difference between those over 60 years old (at second place) and those 
under 60 (at fourth place). The population size of neighborhoods and 
social cohesion (i.e., the presence of associations that could manage 
the community gardens) had the lowest ranks.

3.3 Definitions of sMCDA criteria

The criteria and their weights used for the sMCDA simulations 
are presented in Table 2. The criteria types depend on the availability 

FIGURE 6

Graph showing the percentages of the answers to the question (multiple choice), “Who do you usually manage the plot with?”.

FIGURE 7

Graph of the answers (percentage) to different questions concerning the opinions of the gardeners about the key aspects regarding the use and 
management of community gardens.
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of spatial and statistical data, and their usefulness has emerged based 
on meetings with key actors. We also included most of the criteria 
already considered by the municipality (see section 3.1). The criteria 
ranking and weights mainly followed those in Table 1, with some 
modifications because of adjustments related to the other results that 
emerged from the interviews with the gardeners, the evaluation of the 
interviews with key actors, and data availability. The criteria were 
divided between the two simulations carried out concerning the 
distance index (distance from features of interest) and the social index 
(socioeconomic aspects derived from statistics at the UU level). For 
all respondents, the types and weights of the criteria for each 
simulation mainly correspond to the ranking in Table 1 (n = 56), with 
some adjustments; for the distance index, we added the criterion of 
distance from existing community gardens at second place because of 
its importance for the key informants of the municipality. We also 
considered distance from pedestrian streets after cycle paths because 
of the high number of people who access the community gardens by 
walking; we  preferred to put car parking before bus/tram stops 
because of the extensive use of cars to reach the community gardens. 
For the social index, we  split the aspect of limited economic 
opportunities into three, assigning the same weight (i.e., densities of 
families with five or more members, the presence of migrants, and 
contributors with an income under 10,000 euros), because they 
resulted in the best available data that represented this characteristic 
on the basis of a discussion with the key informants. It is worth noting 
that the preferences for the distance index criteria (G/C column of 
Table 2, where G stands for gain and C stands for cost) indicate the 
distance from benefit features as a cost, such as cycle paths or 
residential buildings, because the farther the feature is, the worse it is 
for the community garden.

3.4 sMCDA simulations

The following maps and tables of the sMCDA simulations at the 
UU and municipality green area levels allow for the visualization of 

the areas to be prioritized in the planning of new community gardens, 
according to the selected criteria and weights. The values of each area 
in the maps range from 0 (less suitable for new community gardens) 
to 1 (most suitable) and are presented with a graduated palette of 
seven classes (using a natural Jenks classification that maximizes the 
differences between groups), in which lighter colors correspond to 
lower values, and darker colors indicate higher values.

Figure 9 and Table 3 present the final maps at the UU level for the 
distance index, the social index, and the final overall index that 
combines the two previous scenarios, assigning the same weights, 
which means the same level of importance.

According to the social index, the UUs to be prioritized for new 
community gardens are mainly those in the north–northeast sector of 
Padua, which corresponds to Arcella (25.1), San Bellino (25.2), San 
Carlo (24), Fiera (5.1), and Stanga (6)—the areas in Padua with the 
highest density of migrants, families, and elder people and with a low 
presence of private green areas. The distance index privileges central 
UUs, particularly Piazze (1.1), Santo-Portello (1.3), Prato Della Valle 
(1.4), San Giuseppe (3), Savonarola (1.2), and Ponte di Brenta (29) in 
the extreme northeast sector. These results are attributed to the high 
average distances of existing community gardens, the low average 
distance of residential buildings, and the average closeness of cycle 
paths and other important public services, such as playgrounds or 
areas for dogs. The combination of the two simulations in the overall 
index shows a sort of dark red corridor of suitable UUs from the 
north–northeast to central–west, in which the contribution of the 
distance index is prominent in the central areas (such as for the Piazze 
UU, 1.1), while the social index influences the northern and western 
areas more. A less suitable UU for all simulations is the industrial area 
(30.1) in the east sector of the city because of the lack of most criteria 
considered as benefits. Overall, peri-urban areas, particularly those in 
the northwest, east, southwest, and southeast parts of Padua, present 
the lowest values because of their lowest service and population 
densities and the highest presence of private green areas.

Table 4 shows the number of municipality green areas considered 
in this study, such as urban parks, generic green, and playground 

FIGURE 8

Graph showing the numbers (bars) and percentages (lines) of the answers to the question (multiple choice), “How do you usually reach the community 
gardens?” divided by the distances of the question, “How far is the community garden from your home?” (single choice). The bars and lines related to 
“interviewed” are the total respondents for each category.
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areas, according to the categorization made by the green public office. 
For each category, the percentage of areas that fall under an index 
value, grouped by 0.x, is shown per simulation. As can be seen, most 
of the 476 areas are generic green (191), followed by urban parks (111) 
and school gardens (100), while there is a lower presence of 
playground areas (37) and other typologies. More than 60% of all 
categories score values from 0.8 to above for the overall index, while 

the areas are more distributed along the values for the social and 
distance indexes, even if, in general, most of them obtained scores 
over 0.7. For the social index, green areas show similar values for each 
UU because most criteria are derived from statistical data at the UU 
scale, while the green areas for the distance index present a sparser 
distribution because the values are influenced by distances from the 
features distributed all over the city, even if, in most cases, these 

FIGURE 9

Maps of the results of the three sMCDA simulations carried out for the 40 UUs: the Social index, the distance index, and the combination of the two 
simulations (overall index).
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features present a higher concentration in certain UUs as can be seen 
in Figure 9.

The influence of the social index on the pattern of distribution of 
green areas on the overall index is visible in Figure 10, which shows 
the map of this final simulation, taking into consideration only urban 
parks (111 areas), which is the preferred category to implement 
community gardens according to the community garden municipality 
office. This figure also zooms in on two of the most suitable urban 
parks according to the simulation—one located in San Bellino and 
another located in San Carlo in the north sector of Padua.

It is interesting to note that one of the most suitable UUs, namely, 
Piazze (1.1), lacks urban parks, so possible public interventions should 
consider the closest areas in the Savonarola (1.2) and Santo-Portello 
(1.3) UUs, which have middle values.

3.5 Participation and sMCDA as tools for 
improving sustainable urban planning

Our study proposes a transparent and systematic methodology to 
map community garden siting at two scale levels: the sub-urban 

TABLE 3 Values of the 40 UUs according to the three MCDA simulations.

UUs are ordered according to the value of the overall index.

TABLE 4 Number of the different typologies of municipality green areas 
and their percentages for each sMCDA simulation value, grouped by 0.x.

Green area 
typologies

Overall Social Distance

1—Playground areas 33

0.5–0.6 0.00% 0.00% 3.03%

0.6–0.7 3.03% 27.27% 15.15%

0.7–0.8 30.30% 42.42% 81.82%

0.8–0.9 57.58% 30.30% 0.00%

0.9–1 9.09% 23.32% 0.00%

2—Urban parks 111

0–0.1 0.00% 1.80% 0.00%

0.1–0.2 0.00% 0.00% 0.00%

0.2–0.3 0.00% 0.00% 0.00%

0.3–0.4 1.80% 3.60% 0.00%

0.4–0.5 0.00% 0.00% 0.00%

0.5–0.6 3.60% 0.00% 1.80%

0.6–0.7 0.90% 9.91% 27.93%

0.7–0.8 18.02% 47.75% 69.37%

0.8–0.9 73.87% 36.94% 0.90%

0.9–1 1.80% 0.00% 0.00%

2a—Generic green 

areas 192

0–0.1 0.00% 1.05% 0.00%

0.1–0.2 0.00% 0.00% 0.00%

0.2–0.3 0.00% 0.00% 0.00%

0.3–0.4 1.05% 3.14% 0.00%

0.4–0.5 0.52% 0.00% 1.57%

0.5–0.6 3.14% 0.00% 2.62%

0.6–0.7 4.19% 15.18% 34.03%

0.7–0.8 21.99% 49.21% 61.26%

0.8–0.9 65.97% 31.41% 0.52%

0.9–1 3.14%

4—River banks 13

0.6–0.7 0.00% 0.00% 53.85%

0.7–0.8 7.69% 38.46% 46.15%

0.8–0.9 92.31% 61.54% 0.00%

5a—School gardens 100

0.3–0.4 0.00% 2.00% 0.00%

0.4–0.5 0.00% 0.00% 0.00%

0.5–0.6 2.00% 0.00% 0.00%

0.6–0.7 0.00% 14.00% 25.00%

0.7–0.8 18.00% 40.00% 74.00%

0.8–0.9 76.00% 44.00% 1.00%

0.9–1 4.00% 0.00% 0.00%

5f—Public buildings 

green areas 27

0.1–0.2 0.00% 0.00% 3.70%

0.2–0.3 0.00% 0.00% 0.00%

0.3–0.4 0.00% 0.00% 0.00%

0.4–0.5 3.70% 0.00% 3.70%

0.5–0.6 0.00% 0.00% 0.00%

0.6–0.7 3.70% 11.11% 22.22%

0.7–0.8 7.41% 55.56% 66.67%

0.8–0.9 85.19% 33.33% 3.70%

All green areas total 476
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FIGURE 10

Map of the final sMCDA simulation (overall index) for the green municipality areas categorized as parks. Below is a zoomed image of two of the more 
ranked parks.

division (UUs) and municipality green area levels. In this way, we tried 
to support the prioritization of different kinds of management areas 
for the introduction of new community gardens in Padua. This 
objective is accomplished through the implementation of a 

participatory methodology to obtain the final outcomes as a result of 
multistakeholder participation. Moreover, this study partially fills the 
gap in knowledge about community garden siting by testing the 
introduction of a stakeholder interview in the sMCDA. As reported 
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by Smith et al. (2021), the sMCDA participatory approach is rarely 
applied in the identification and location of community gardens. 
Therefore, the methodology adopted is useful for synthesizing the 
different criteria that should be  considered when localizing 
potential sites.

It is also important to highlight that the interviews revealed how 
the practitioners mainly value, apart from food security, the cultural 
ES that community gardens provide, including being in contact with 
nature, facilitating community gatherings, and strengthening social 
relations (Cumbers et al., 2018). These results are similar to those of 
previous studies, such as those of Turner et al. (2011), highlighting the 
importance of community gardens for social cohesion and the 
cultivation of relationships. In more detail, community gardens help 
practitioners form a denser network than that in their everyday lives 
(Glover, 2003) as well as help reduce isolation through the sharing of 
seeds, tools, knowledge, and ideas (Joshi and Wende, 2022). 
Additionally, our respondents recognized the benefits of this activity 
in terms of physical health and wellbeing (Koay and Dillon, 2020; 
Lampert et al., 2021).

These findings are informative for local policymakers and 
municipal agencies interested in implementing other community 
gardens in Padua. As seen in the interviews with the local office, the 
criteria used by the municipality to allocate new community gardens 
are mainly focused on spatial issues or proximity to other services, 
without applying any MCDA or participatory methodology. Informed 
by the responses in the practitioners’ interviews and the results of our 
analysis, this study could become an effective guide for future city 
policies regarding the siting of new community gardens.

Moreover, we  believe that the methodology developed can 
be  easily transferred to and applied in other cities to suggest 
community garden policy orientations and to integrate this topic into 
urban planning discourse. A coordinated planning process developed 
by the administration and strong community engagement could also 
involve more citizens, including younger ones, in the cultivation of 
community gardens.

Finally, as largely reported by the scientific literature, we  also 
underline that the involvement of practitioners in surveys could foster 
the empowerment of citizens by increasing their awareness of specific 
issues, such as increasing urban agriculture in cities.

3.6 Limitations and future perspectives

The MCDA approach applied in this study enables the exploration 
of a quali-quantitative strategic methodology to inform the siting of 
community gardens in the city of Padua.

In this framework, additional research is needed, notably considering 
abandoned urban areas of the city as alternative and supplementary 
choices to the municipal green areas already investigated. According to 
Newell et  al. (2022), localized community gardens on vacant or 
underutilized lands provide 2-fold benefits: (i) increasing the available 
areas for new community gardens in neighborhoods where the availability 
of municipal green areas is scarce and (ii) making productive use of 
abandoned spaces.

Future research could involve an increase in the size and 
diversification of the survey pool. More practitioners could be included 
in the survey by also involving the users of the 12 other community 

gardens already located in Padua. Furthermore, adding a pool of 
participants who are representative of migrants could obtain 
different results.

It is also important to highlight that future local regulations on 
community gardens should consider university students in the 
allocation of plots. Padua is considered a university city, hosting more 
than 70,000 students; however, most off-campus students do not 
change their residences, and they are not allowed to access community 
garden lists. The involvement of this category could be an important 
strategy to improve social cohesion among different categories of 
practitioners and could encourage social interactions across 
generations (Yotti Kingsley and Townsend, 2006).

Additional physical data and criteria could be  implemented in 
subsequent steps of the MCDA process. Remote sensing data, such as 
high-resolution Digital Terrain and Surface Models coupled with 
vegetation indexes, could improve site selections by providing the real 
available green surface for each municipality area, so excluding buildings, 
trees, and paved elements. Other technical criteria, which should 
be directly evaluated by local policymakers, could include soil farming 
quality, soil contamination, slope steepness, and access to water. Moreover, 
soil testing should be highly considered if vacant or underused lands are 
included in order to avoid the presence of contaminants that, if ingested, 
could pose a health risk (McBride et al., 2014).

Finally, as reported by the scientific literature, the implementation 
of didactic and therapeutic community gardens can promote 
environmental education, in which both primary and secondary 
students are involved (Lloyd and Paige, 2022; Wood et al., 2022).

4 Conclusion

Community gardens are among the current and powerful 
strategies to re-introduce agriculture into urban contexts while also 
involving citizens and implementing green spaces in cities as well as 
improving quality of life of residents. In this study, we applied the 
sMCDA methodology to identify the neighborhoods to be prioritized 
when locating new community gardens in the city of Padua, Italy, 
through the direct involvement of practitioners in this choice. A 
survey was delivered to the users of 7 out of 19 community gardens 
located in the city.

The results identified neighborhoods to be  prioritized in the 
planning of new community gardens according to three different 
scenarios: the distance index, the social index, and the combination of 
the two (overall index).

To conclude, this study highlighted the importance of adopting a 
decision-making methodology to support local policymakers and 
municipal agencies that are interested in implementing other 
community gardens in Padua. The case study and the methodology 
adopted could also be useful for other cities by providing step-by-step 
processes that can be directly applied.
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