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Abstract: Cities have been increasingly involved in the development of food policies, becoming
key points in achieving food security and fostering the transition to sustainable agri-food systems.
The aim of this paper is to identify citizens’ profiles by performing segmentation and profiling
according to their socio-economic variables and perception of key factors affecting food security.
This is to define appropriate strategies to guide policy makers in a more effective creation of urban
food policies. An online survey was filled out by citizens of the Metropolitan City of Bari from
July to November 2022. Descriptive analysis, principal component analysis and K-means cluster
analysis were applied to the collected data. Four clusters of citizens were obtained and labelled based
on socio-economic characteristics and key factors affecting food security perception. Specifically,
the “Law-confident” (45% of citizens) and “Hedonist” (36%) clusters revealed the greatest trust in
“governance” and “quality certification” aspects. The “Capitalist” (15%) and “Conservatory” (4%)
clusters were relatively small groups, characterized respectively by a positive perception of the
standardization of food production and governance power, with a focus on strategies regarding
food policy implementation, reduction of food loss and waste (FLW) and improvement of food
quality certifications systems. The proposed approach and results may support EU policy makers in
identifying key macro-areas and matters toward which to direct public funding in order to improve
food security in urban areas, and to put in place actions enhancing citizens” knowledge and awareness
of key issues of food security.

Keywords: food security; agri-food systems; sustainable food systems; urban food policy; urban
planning; PCA; cluster analysis

1. Introduction

Food is a primary need, and this makes food security a severe problem worldwide [1].
According to the FAQ, food security is a “situation that exists when all people, at all times,
have physical, social and economic access to sufficient, safe and nutritious food that meets
their dietary needs and food preferences for an active and healthy life” [2]. Food security
covers four pillars, namely availability, access, utilization and stability [3]. The efficiency
and equitable functioning of agri-food systems are key points in achieving not only social
and environmental sustainability, but also food security [4]. Agri-food system security
has been reported on in recent years [5]. Food security is currently at the centre of global
economic and social debates, so it has a crucial role in ensuring economic and physical
access to food for present and future generations, one of the dimensions of food security [6].
Conventional agri-food systems actually have limited resilience, being vulnerable to several
shocks such as increasing occurrence of extreme natural events [7] such as the COVID-19
pandemic [8] and the current Russia—Ukraine conflict [9]. Even before the COVID-19 crisis
and other events, there was an urgent call for sustainable food systems to address food
security and nutrition [10]. The COVID-19 crisis affected food demand, food supply and
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food loss and waste, hence the increased interest in the global agri-food system [11]. The
pandemic emergency revealed some of the vulnerabilities of late capitalist economies [12],
exacerbating the injustices and weaknesses of the current agri-food system that had already
emerged [13]. Unfortunately, the Russian—Ukrainian conflict that started in February 2022
has further increased global vulnerability and food insecurity [14], intensifying current
price instability so as to provoke a strong and global rise in commodity prices only a month
after the war’s outbreak [9].

The war worsened food insecurity more severely in those countries strongly dependent
on Ukraine and Russia for cereal grain supplies (e.g., Egypt and Turkey), and caused
difficulties in the supply of fertilizers and chemicals [15]. This situation threatens the
achievement of the Sustainable Development Goals (SDGs), particularly the Zero Hunger
Goal (SDG 2), aiming at fighting hunger and granting food security and quality food from
sustainable farming systems. The situation is critical, not only in relation to developing
countries, but globally [16]. Indeed, according to SDG indicator 2.1.2, assessing the level of
food insecurity in the population, it was estimated that in 2022 almost 30% of the global
population cannot feed itself sufficiently and suffers from food insecurity. In addition, the
global prevalence of severe food insecurity constantly increased, reaching about one billion
people in 2021 (11.7% of the global population) [17]. Moreover, food insecurity is more
difficult to face than other events such as poverty. Some authors found that, in Italy, the
share of people threatened by food insecurity and poverty accounts, on average, to 22.3%
of the entire population and reaches 29.6% in some regions (e.g., Abruzzo) [18]. Cities are
essential for the transition to sustainable food systems [19] and have come to the fore as
crucial new actors [20,21].

The urban agro-ecological transition, including food policies, may be crucial in facing
environmental emergencies and improving agri-food systems, but is also key in solving
political and social issues with an agro-ecological approach [22]. Metropolitan areas are
a key point in encouraging food production and must be acknowledged in research and
policy [23,24]. The main feature of food policies is being developed on different levels and in
different sectors of intervention in a multidisciplinary approach, involving different policy
areas and stakeholders belonging to public and private bodies, civil society and NGOs. [25].
The food-planning process is developing in many Italian cities [26]. The first movement
of urban food policies began its activities in 2010 with the Food Plan of the province of
Pisa (Tuscany), resulting from the joint efforts of the University of Pisa, the Laboratory
of Rural Studies Sismondi and the Province of Pisa. This Food Plan offers a valuable
opportunity for understanding the specific relationships between local government and
food movements [27]. Urban food policies in Italy were implemented through two key
factors. The first was the institutionalization of metropolitan cities [28], and second was
the World Exposition hosted by Milan in 2015 (EXPO 2015). Indeed, the food policy of
Milan was drafted in July 2014. This was a work programme whose main objective was
the production of a policy document for the City of Milan [25]. On 15 October 2015, the
Milan Urban Food Policy Pact (MUFFP), which is an international protocol aiming to create
cooperation on food policies, was established by 138 cities worldwide [29].

The policy of Milan is a strategy based on five priorities: (1) healthy food for everyone;
(2) sustainability of the food system; (3) food education; (4) fight against food waste;
and (5) scientific research on agri-food systems. This is a particularly interesting case
study, as the success of MUFFP has been its integration into the administration and the
institutionalisation of food policy [30,31], assuming great relevance in overall planning [25].

Major development of food policies can be observed in the northern and central
regions of Europe, due to the influence of MUFFP; other important examples of food policy
implementations are being carried out by the municipalities of Lucca, Pisa and Livorno.
However, the development of these urban food policies did not occur inside a defined and
organic national legal food system framework, so each urban policy is mainly implemented
through private corporate and civil society initiatives [32].
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The geographical area considered in this research is the Metropolitan City of Bari—
MCB (southern Italy), which is one of the nine cities involved in the FoodShift 2030 EU
project [33] aimed at fostering the transition of European food systems to efficient resource
use and low carbon emissions and also promoting sustainable food diets. The “Manifesto
for Sustainable Food Transition” of the MCB [34] was drafted as part of the FoodShift 2030
EU project, which gives evidence of the commitment of the city to setting the right direction
for a local and urban food policy.

In light of this multifaceted scenario, the aim of this study is to identify citizens” profiles
of the area of the Metropolitan City of Bari (MCB), based on citizens’ perceptions of the key
factors related to food security and their socio-demographic characteristics. This is the first
study attempting to classify citizens into different categories based on their viewpoints on
food security. The segmentation and classification of these citizens could provide concrete
basis to guide policy makers and other stakeholders toward a more effective creation of
the MCB and to propose effective long-term measures aimed at ensuring safe, healthy,
sustainable and nutritious food for residents and surrounding communities.

2. Materials and Methods
2.1. Data Collection and Participants

Data were collected using an online questionnaire created in Google Forms and shared
through social media (e.g., WhatsApp, Facebook, LinkedIn), and an initial sample of
600 citizens of the MCB was obtained. Filling in the questionnaire took about 20 min. The
survey was preliminarily tested through a pilot study involving members of the research
group and a panel of experts on food security in order to check the validity and reliability
of the questionnaire.

For all survey participants, written informed consent was collected in accordance with
the national ethical requirement, the Personal Data Protection Code (D.L. no. 196/2003).
Data collection took place from July to November 2022. We used a convenience sample,
making data collection less costly and time-consuming than other sampling methods [35].
The questionnaire included the concept of food security as established at the World Food
Summit in 1996 [36], stating that “food security is characterized as a condition for which
all people, at all times, have physical, social and economic access to sufficient, safe and
nutritious food that meets their dietary needs and food preferences for an active and healthy
life”, as well as the objective of the research. The questionnaire was structured in two
parts: the first section contained the instructions to fill in 46 questions containing 46 items
on food security taken from the existing thematic scientific literature. For each question
corresponding to the item, participants were asked to assign a score through a 10-point
Likert rating scale, explained by verbal anchors (—5 to —1 = obstacle; 0 = irrelevant; +1 to
+5 = incentive). Starting from a 5-point Likert rating scale, which is considered the one
that produces data of higher quality according to the scientific literature [37,38], we also
included negative scores for helping the respondents in evaluating items as obstacles. The
second section collected data on the socio-demographic characteristics of the respondents,
such as age, gender, education level, employment status and average annual income.

Demographic data were collected through questions with fixed response categories [39]
in order to select the suitable response (e.g., age by age class). A preliminary analysis
showed that most of the respondents aged 20-30 years old and >70 years old gave irrel-
evant answers (0 score) for at least 70% of the items. This may be due to their limited
involvement and/or interest in food security issues. Therefore, these respondents showed
a disinterested behaviour and were excluded from the sample, in order not to compromise
data quality. The final eligible study sample consisted of 377 respondents.

2.2. Data Analysis

Data were submitted to two types of analyses using IBM SPSS Statistics (version 21).
First, a descriptive analysis was carried out to describe the sample, in particular through
computation of percentages and cumulative frequencies. Then, two multivariate analy-
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ses were conducted: principal component analysis (PCA) and cluster analysis (k-means
technique). We defined perception of the achievement of food security using the 46 items,
capable of explaining the variability in food security perception.

To better describe the results, we needed to reduce the number of items without losing
the variability of the phenomenon under study. PCA is one of the multivariate analysis
techniques able to solve this problem, widely used in scientific research [40,41] although
mostly applied to topics other than food security, but in this case it proved very effective
in addressing the aim of the research. PCA optimizes information about a phenomenon,
collecting the initial variables observed into fewer new variables called principal compo-
nents (PCs), which can explain maximum variability out of total variability [42]. PCs were
extracted using an eigenvalue of 1 as a cutoff [43,44] according to the Guttman—Kaiser
criterion [45]. PCs are generally estimated either from a correlation matrix or a covariance
matrix; in this research a correlation matrix was calculated [46]. When the variables are
measured in different units, scale effects can influence the composition of derived compo-
nents. In such situations, it is desirable to standardize the variables [47]; in this research all
the socio-demographic variables were standardized.

Then, the cluster analysis was applied to identify food consumers’ distinctive features,
obtaining a limited number of distinct consumer profiles [48]. In this research, the k-means
method was applied due to its simplicity and efficiency [49]. The first step of this method
relies on calculation of the centroids for each cluster. Subsequently, the distances between
the current data vector and each of the centroids are computed, identifying the cluster
whose centroid is closest to the current data vector [50]. K-means takes into account an
n x d data matrix, where n is the number of data points embedded in a 4 dimensional
feature space to create k clusters, where each data point is assigned to just one cluster and
data are grouped using an iterative process [51].

According to [52], the selection of the number of clusters k has to be chosen a priori;
in this research four clusters proved to be the optimal number to avoid drawbacks [53].
K-means clustering was carried out based on the resulting PCs; once clusters were ob-
tained, they were characterised [54], taking into account both citizens’ socio-economic
characteristics and their perceptions of the key factors related to food security.

3. Results and Discussion
3.1. Sample Description

Table 1 shows the characteristics of the initial study sample, based on the following
variables: gender, age, education, level of income and employment. The majority are males
(54%) and middle-aged (30% are 30-39 years old), with a middle-class income from 25,100
to 40,000 €/year (45%). The most frequent job descriptions were full-time employment
(64%); the unemployed, including housewives, were 2%. The majority hold high school
degrees (44%) and university or postgraduate degrees (42%). After the preliminary analysis
of the responses, it emerged that most of citizens aged 20-30 years old and >70 years old
showed a disinterested attitude, assigning a 0 score (irrelevant) for at least 70% of the items;
they were thus excluded from the final sample.

Table 2 shows the frequency (%) of all items within both the initial and final samples
(600 vs. 377 respondents). It is to be noted that the majority of citizens attributed a role
of incentive to most of the items. In particular, the main items evaluated as incentives to
achieve food security were ICT services (91%), food policy (88%), qualification of workforce
(84.7%), quality control (84.2%), EU support and food banks (83.7% and 83.5%, respectively).
On the contrary, the main items considered as obstacles to achieving food security (from
—5 to —1 score) were price volatility (74.1%), climate change and crop genome adaptation
(67.4%), market globalization (51.6%) and large-scale retail (LSR) power (47%). Moreover,
about one-third of the respondents declared that intensive production systems are also
considered an obstacle.
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Table 1. Distribution of the initial study sample.

Socio-Economic Variable Frequency (No.)  Frequency (%)  Cumulative Frequency (%)
Male 323 54 54
d Female 229 38 92
gender No answer 48 8 100
Tot. 600 100
20-29 135 23 23
30-39 180 30 53
age 40-49 82 14 67
(years) 50-59 110 18 85
60-69 85 14 99
>70 8 1 100
Tot. 600 100
Compulsory school 88 15 15
, High school 261 44 58
education University or postgraduate degree 251 42 100
Tot. 600 100
Less than 25,000 €/year 158 26 26
From 25,100 to 40,000 €/year 271 45 72
income From 40,100 to 60,000 €/year 134 22 94
More than 60,000 €/year 37 6 100
Tot. 600 100
Employee 382 64 64
Worker 77 13 77
employment Unemployed 14 2 79
Freelancer 75 13 91
Student 52 9 100
Tot. 600 100
Table 2. Frequency (%) of the 46 items of the initial and final samples, taking into account the items’
role in achieving food security.
Frequency Frequency
Item of the Initial Sample (%) of the Final Sample (%)
Obstacle Irrelevant Incentive Obstacle Irrelevant Incentive
agricultural diversification 5.2 59.5 35.3 10.3 29.4 60.3
banking service 22.3 29.7 48.0 21.3 28.0 50.7
blockchain 5.7 44.0 50.3 5.5 20.6 73.9
BRC certification 52 62.3 32.5 8.9 12.2 78.9
climate change 9.5 36.2 54.3 67.4 55 27.1
cloud online 34.5 49.7 15.8 5.0 204 74.6
community-supported agriculture (CSA)/farmers market 6.0 53.2 40.8 6.9 14.9 78.2
consumer services 6.5 59.7 33.8 8.9 12.2 78.9
corporate social responsibility 3.5 42.0 54.5 14.4 7.8 77.8
credit assurance 21.0 43.5 35.5 11.0 15.6 73.4
crop genome adaptation 37.7 423 20.0 67.4 55 27.1
environmental certification 55 20.5 74.0 53 19.0 75.7
EU support 10.0 18.0 72.0 53 11.0 83.7
food banks 7.3 41.0 51.7 5.3 11.2 83.5
food loss and waste (FLW) 7.2 9.3 83.5 13.8 15.8 70.4
food policy 6.2 5.4 88.5 6.2 5.8 88.0
food waste recycling technology 12.5 15.5 72.0 7.6 19.0 73.4
LSR power 46.5 10.5 43.0 47.0 8.5 44.5
generational handover 28.8 30.7 40.5 124 154 72.2

governance 22.5 39.2 38.3 12.4 11.9 75.7
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Table 2. Cont.

Frequency Frequency
Item of the Initial Sample (%) of the Final Sample (%)
Obstacle Irrelevant Incentive Obstacle Irrelevant Incentive
green energy 20.8 68.8 10.4 7.1 243 68.6
ICT services 5.2 49.7 45.1 5.3 3.7 91.0
illegal hiring 6.8 61.8 31.3 8.7 20.0 71.3
innovation transfer 4.7 53.7 41.7 6.2 12.4 81.4
intensive production 34.3 16.0 49.7 32.6 17.2 50.2
local varieties 10.0 18.3 71.7 8.9 12.2 78.9
market globalisation 51.7 8.2 40.2 51.6 6.7 41.7
nutrition label 15.6 48.5 35.9 6.7 14.7 78.6
organic food 21.7 34.3 44.0 21.8 12.6 65.6
PDO-PGI 5.8 10.8 83.3 6.0 16.1 77.9
price volatility 73.5 11.0 15.5 74.1 11.0 14.9
private labels 6.0 53.2 40.8 12.2 252 62.6
protected land 55 82.8 11.7 10.3 17.0 72.7
public support 7.3 70.1 22.6 9.2 17.0 73.8
QR codes 20.0 54.2 25.8 5.5 25.0 69.5
qualification of the workforce 12.0 51.5 36.5 5.7 9.6 84.7
quality control 7.2 55.2 37.6 8.0 7.8 84.2
quality diversification 10.0 33.7 56.3 19.3 16.5 64.2
rating online 12.2 49.0 38.8 19.0 31.9 49.1
research and development (R&D) 15.3 63.3 214 4.6 12.4 83.0
risk management 8.5 56.1 354 16.5 6.4 77.1
social certification 12.0 43.0 45.0 6.7 17.9 754
stable supply chain 13.2 51.1 35.7 20.9 11.9 67.2
traceability 7.3 75.0 17.7 7.1 24.3 68.6
urban agriculture 55 74.0 20.5 21.3 28.0 50.7
value-added 20.5 32.2 47.3 10.3 13.5 76.2

Note: obstacle (total frequency of scores from —5 to —1); irrelevant (total frequency of scores equal to 0); incentive
(total frequency of scores from 1 to 5).

3.2. Principal Component Analysis

PCA, performed using all 46 items and taking into account the final sample, enabled
the definition of eight new components. These components showed eigenvalues higher
than one, and the cumulative variance explained by the eight new components was 72.2%,
as shown in Table 3. Only the first four PCs, reporting total eigenvalues up to 1.6, were
considered, due to their highest significant contribution to explained variance, their easier
interpretability and labelling. Furthermore, the last four components were able to account
for only 10% of the total explained variance, requiring great interpretative efforts for
effective labelling. Therefore, we selected the variables mainly affecting the components
according to the factor loading in the component matrix (factor loading W10.51) [52].
Table 4 shows the effect of each variable on the new components.

The four selected components were labelled according to the factor loading of the vari-
ables for each component (Table 4). The first component highlighted that social aspects, such
as social certification, fighting illegal hiring and food policy have to be the basis of current
and future urban food policy. This component was labelled as a “governance” macro-area.

In the second component, labelled the “market” macro-area, market aspects caused
the main drivers of food security. In the third component, environmental certification,
quality control and certification of Protected Designation of Origin—-Protected Geographical
Indications (PDO-PGI) showed factor loading with maximum scores in such a way that
this third component was labelled the “quality” macro-area. The fourth component was
labelled “sustainability of production systems” because it mainly included sustainable
production technology, such as food waste recycling technology, intensive production and
food loss and waste strategies variables, with maximum factor loading.
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The next step was to use these four main components and related items for the
application of the k-means clustering.

Table 3. Total variance explained by the PCA.

Principal Initial Eigenvalues
Component (PC) Total Variance (%) Cumulative (%)
PC-1 16.5 43.4 43.4
PC-2 2.6 6.8 50.2
PC-3 1.9 49 55.1
PC-4 1.6 4.2 59.3
PC-5 15 4.0 63.3
PC-6 14 3.6 63.8
PC-7 1.0 2.7 69.6
Pc-8 L0 2.6 72.2

Note: Extraction method: PCA.

Table 4. Component matrix showing factor loading.

Variable PC-1 (Governance)
food policy 0.803
social certification 0.751
illegal hiring 0.667
Variable PC-2 (Market)
price volatility 0.705
LSR power 0.661
market globalisation 0.582
Variable PC-3 (Quality)
environmental certification 0.408
quality control 0.381
PDO-PGI certifications 0.300
Variable PC-4 (Sustainability of production systems)
food waste recycling technology 0.516
intensive production 0.452
food loss and waste (FLW) 0.329

Notes: Extraction method: PCA. Factor loading (W 10.5 | ) with maximum score between variables and component.

3.3. Cluster Analysis

A four-cluster solution according to the components PC-1 (governance), PC-2 (market),
PC-3 (quality) and PC-4 (sustainability of production systems) emerged as the optimum for
k-means clustering. In particular, cluster 1 was represented by MCB citizens sensitive to
components PC-2 (market) and PC-4 (sustainability of production systems), and therefore
interested in the market and sustainability aspects of production systems as levers for
achieving food security. Cluster 2 was represented by MCB citizens convinced that compo-
nents PC-1 (governance) and PC-3 (quality) could be drivers for food security. Cluster 3
was represented by MCB citizens believing that only the PC-3 component (quality) was not
a driver to achieving food security; finally, MCB citizens belonging to cluster 4 considered
the PC-1 component (governance) a driver for food security, while remaining indifferent to
other PCA components (Table 5).
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Table 5. PCs and their distance from the final cluster centres.

PC Cluster1 Cluster2 Cluster3 Cluster4
PC-1 (Governance) -1.8 0.1 0.5 0.5
PC-2 (Market) 0.6 -0.7 0.4 -0.7
PC-3 (Quality) -0.1 0.6 —0.2 —2.8
PC-4 (Sustainability of production systems) 0.0 —-04 0.5 -29

The four clusters of MCB citizens were profiled according to the socio-economic
variables; only 10 items were considered (Table 6). The items were grouped in four macro-
areas: governance (food policy, food loss and waste, EU support), market (LSR power, price
volatility, market globalisation), sustainability of production systems (intensive production,
FW recycling technology) and quality (PDO-PGI certifications, environmental certification).

Table 6. Profiling of citizens according to each cluster (average scores).

Clusters

Variable Capitalists Hedonists Law-Confidents  Conservatories

Governance macro-area

food policy —-0.7 32 35 29
food loss and waste (FLW) —0.1 33 4.0 0.8
EU support -0.9 2.8 4.0 29
Market macro-area
LSR power 0.1 —-04 0.4 -33
price volatility —2.7 -32 -12 —5.0
market globalisation —0.6 -2.8 2.2 -5.0

Sustainability of production
systems macro-area

intensive production 3.3 —0.6 1.1 0.0
food waste recycling technology -0.1 1.8 3.2 —2.5
Quality macro-area
PDO-PGI certifications —0.1 3.6 3.4 0.0
environmental certification -1.0 5.0 29 -1.2
cluster size (%) 15 36 45 4

Figures 1-4 show the profiles of citizens according to each cluster. The scores and the
four macro-areas are highlighted by different colours. The first group of citizens, identified
as cluster 1 and labelled as “Capitalists” (Figure 1), represents 15% of the sample. They are
mainly males between 30-39 years old, full-time employees with high annual income (more
than 60,000 €/year). In relation to the governance macro-area, these citizens showed a
negative perception (i.e., barrier to food security achievement) of the items belonging to this
area, namely “food policy” (—0.7), “food loss and waste (FLW)” (—0.1) and “EU support”
(—0.9). This result is in contrast with findings by other authors [25,55], who defined
governance as key factor for development of urban food policies that support sustainable
nutrition and diets, food production availability and distribution and management of
food waste. Furthermore, these citizens showed, in relation to the “market” macro-area,
a perception of irrelevance (score equal to 0) of “LSR power” and negative scores for
the items “price volatility” (—2.7) and “market globalisation” (—0.6). This is in line with
other scholars, who found that the seasonal variation in food prices leads consumers
to uncertainty and risk [56-58]. Regarding the “sustainability of production systems”
macro-area, these citizens showed a positive score for the item “intensive production” (3.3).
Indeed, they assumed that intensive production can improve food availability and liberate
these economies from the risk of hunger and poverty [59]. Conversely, they attributed
a negative score to the item “food waste recycling technology” (—0.1). Moreover, these
citizens attached a negative score for the quality macro-area, in particular for “PDO-PGI
certifications” (—0.1 score) and “environmental certification” (—1.0), these items were thus
considered barriers to food security achievement.
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Figure 1. Radar chart showing the scores of the “Capitalists”.
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Figure 2. Radar chart showing the scores of the “Hedonists”.
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Figure 4. Radar chart showing the scores of the “Conservatories”.
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The second group of citizens, identified as cluster 2 and labelled as “Hedonists”
(Figure 2), represents 36% of the sample. It includes mainly males with a high educa-
tion level (university degree or postgraduate) and high-level annual income (more than
60,000 €/year). These citizens showed positive scores for the items within the “gover-
nance” macro-area: 3.2 for “food policy”, 3.3 for “food loss and waste (FLW)” and 2.8 for
“EU support”; these items were thus considered drivers for achieving food security. As
suggested by the literature, governance is a key component of sustainable food systems
and a requirement for the development of food policies [60,61]. Moreover, the Hedonists
showed negative scores in relation to the “market” macro-area. In particular, the “LSR
power” score was —0.4, the “price volatility” score was —3.2 and the score for the “market
globalisation” item was —2.8. Therefore, these citizens identified the “market” macro-area
as a significant barrier to food security achievement. A further interesting point is related to
the “quality” macro-area. In particular, the citizens of MCB assigned positive scores to the
items “PDO-PGI certifications” and “environmental certification” (3.6 and 5, respectively).
In this regard, quality certification schemes could reduce consumers’ concern for food
security [62]. The labelling as “Hedonists” is due also to a negative score attributed to the
item “intensive production” (—0.6) as well as to a positive score for “food waste recycling
technology” (1.8) within the macro-area “sustainability of production systems”.

The third group of citizens, identified as cluster 3 and labelled as “Law-confidents
(Figure 3), represents 45% of the sample. It consists of males with an average level of
education (high school). These citizens indicated that all the items belonging to the gover-
nance macro-area are strong drivers for achieving food security. In fact, the “food policy”
score was 3.5, while the scores for both “food loss and waste (FLW)” and “EU support”
were 4.0. According to the literature, efficient governance in urban areas can be achieved
through the development of EU lighthouse projects focused on food policies and food
security issues [63] and the implementation of approaches for sustainable management of
biowastes [64]. Moreover, the “Law-confidents” indicated “intensive production” (score
1.1) and “food waste recycling technology” (score 3.2) as drivers to food security achieve-
ment. In this regard, some scholars suggested the bioprocessing of food by-products and
wastes (FBPW) as a sustainable strategy for food loss and waste management [65]. Positive
scores were also assigned to the “quality” macro-area, particularly to the items “PDO-PGI
certifications” (3.4) and “environmental certification” (2.9), which are considered important
elements for food security achievement.

The fourth group of citizens, identified as cluster 4 and labelled as “Conservatories”
(Figure 4) represents 4% of the sample. They are mainly women with a low-to-medium
annual income level (from 25,100 to 40,000 €/year). The items belonging to the “gover-
nance” macro-area are considered significant drivers for food security achievement: the
score for “food policy” was 2.9, while the scores for “food loss and waste (FLW)” and “EU
support” were 0.8 and 2.9, respectively. In this regard, urban food policies can represent
a key factor in achieving food security in European cities [63]. In addition, strategies and
initiatives carried out in EU cities may positively affect the “food waste behaviour” of citi-
zens [66]. Conversely, MCB citizens attached an irrelevant score (0) to the items “intensive
production” and “PDO-PGI certifications”; the irrelevance of PDO-PGI certifications may
be linked to the contribution of food certification schemes in increasing food sale prices [62].
Moreover, “food waste recycling technology” (score —2.5) and “environmental certifica-
tion” (score —1.2) are considered barriers to achieving food security. “Conservatories” also
considered the market macro-area as an evident obstacle to food security, particularly
regarding the item “price volatility” (—5).

”

4. Conclusions

Today more than ever, food security is undermined by severe events, such as the
COVID-19 pandemic and the Ukrainian—Russian conflict. Cities are increasingly involved
in the development of food policies, becoming key points in achieving food security and
fostering the transition to sustainable agri-food systems. This study is a contribution to
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advancing knowledge of urban food policies. Four groups of citizens were clearly charac-
terized, taking into account their perceptions of key factors affecting food security within
four macro-areas (governance, market, quality and sustainability of production systems).
The citizens belonging to the clusters “Hedonists”, “Law-confidents” and “Conservatories”
highlighted that the “governance” macro-area is a key factor in achieving food security,
while the “quality” macro-area is mainly a driver for achieving food security for citizens
with a high level of income and education. On the other hand, citizens’ perceptions within
all the four clusters showed that the “market” macro-area is an obstacle to food security
achievement. These overall results may be a starting point for setting up tailored strategies
in the framework of the food policy of the MCB.

In terms of practical implications, the proposed approach may support EU policy
makers in identifying key macro-areas and items to direct public funding to improve food
security in urban areas, and to put in place actions to improve citizens” knowledge and
awareness of key issues influencing food security. Indeed, this approach may be replicated
to improve food security in metropolitan areas across Europe through a “ready-to-use”
system of analysis tools.

However, this study is not free of some limitations. The main shortcoming is related
to the length of the questionnaire, which required great interpretative effort by the citizens
involved. In this regard, about 220 citizens considered a large number of items irrelevant,
probably due to their limited involvement and /or interest in food security issues. Their
exclusion from the final sample resulted in less involvement of citizens with low income
(who are important beneficiaries of food policies), but at the same time this increased the
robustness of the results.
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