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Abstract

New and old scientific methodologies are constantly emerging. Citizen science (CS) is
a research methodology that enables the involvement of citizens in scientific research,
fostering new knowledge while empowering society. This pilot study explored university
students’ perceptions regarding citizen science and the food system through a focus group.
None of the participants had prior experience with CS, and most had never heard of
it; nevertheless, they identified knowledge acquisition and societal change as the main
motivators for participation. Concerning the food system, participants expressed concerns
about unhealthy and unbalanced diets, lack of food and health literacy, and limited access
to healthy options. Proposed solutions included transparent labeling, support and access
to local food production, intersectoral awareness campaigns, and reinforcement of the
relevance of citizen-led approaches to solving complex food-related issues. These findings
highlight the potential of CS as a powerful approach to engage citizens in scientific research
and, consequently, contribute to actionable solutions that address the complex challenges
of the food system.
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1. Introduction

Food production meets a basic human need; however, recent times have highlighted
the unsustainability of the current global food system. To overcome the challenges of the
present food supply chain, it is necessary to transform the food system into a more sustain-
able one, guaranteeing safe and nourishing food for the present and future generations
without compromising economic, social, and environmental sustainability [1-6].

To attain a more sustainable food system, some scientific targets have been set, specifi-
cally, decarbonization of the food production chain by 2050, reduction in the environmental
footprint, reforestation, ecological and biodiversity preservation and restoration, adoption
of sustainable agricultural practices, conscious utilization of natural resources, reduction in
pesticides, antibiotics and fertilizers, conservation of seeds diversity, shorter supply chains,
provision of food for humans without utilizing more than the existing agricultural land,
promotion of healthy and nutritious diets, reduction in food waste, improvement of food
accessibility and stimulation of economic circularity [2,3,5,7,8].

Dietary choices are influenced by both individual and environmental factors. These
factors can be classified into three classes: food-related characteristics, for example, food
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organoleptic characteristics or packaging, individual preferences, such as physical needs,
biological, psychological, social, and cognitive drivers, and society-related attributes, for
instance, culture, income, and governmental policies [2,6]. The food environment can be
defined as the physical, economic, political, social, and cultural surroundings where people
engage with the global food system, influencing their food choices. The food environment
can occur at an individual level, such as in the workplace or at home, and at a societal level,
impacted by government policies, cultural beliefs, and societal frameworks [9,10].

Citizen science (CS) is a concept that describes a scientific methodology that engages
scientists and volunteer citizens in scientific research, with the main objective of generating
new knowledge and creating societally significant research, to base decision-making on.
This methodology translates a connection between science and society, urging for a more de-
mocratized science and the active participation and involvement of the public [9,11-14]. Cit-
izens are encouraged to participate in various activities of the scientific process, from formu-
lation of research questions to problem definition, data collection and analysis, and results
dissemination [9,13,14]. CS projects have increased in recent years, mainly because of the
need to collect large amounts of data with limited human and economic resources [9,11].

Compared to more traditional research methods, CS has a lower financial burden
and higher information quantity. This methodology also entails other advantages for both
scientists and citizens. On the one hand, it promotes the public consciousness, education,
empowerment, and awareness of diverse scientific topics. On the other hand, it generates
new knowledge and creates a sense of community [9,13].

Lotfian et al. [13] highlight important factors that may motivate volunteer citizens to
participate in CS projects, such as the acquisition of new skills and knowledge, personal de-
velopment, self-enjoyment, humanitarianism, community, reinforcement of social relations,
and career, among others.

Notwithstanding the numerous benefits, CS also presents challenges related to project
duration, data reliability, operational processes, and ethical concerns [9]. Regarding project
duration, Lee et al. [9] mention that short project lifespans do not allow for a real impact on
society. With reference to data reliability, this may be compromised by problems related
to the lack of citizens’ training and the continued motivation of participants in the project.
However, some measures can be taken to increase data quality, for example, creating
simpler and more objective tasks, and ensuring the validation of the data collected by an
expert or through citizens’ training. On the subject of operational processes, most issues
arise from difficulties in the recruitment, retention, and communication procedures of
citizen scientists. Apart from these challenges, some ethical questions are also being raised,
mainly regarding labor exploitation, data proprietorship, and conflicts of interest [9].

Despite the various challenges presented, this type of research brings several benefits
and outcomes, such as societies’ increased interest and trust in the scientific work, a deeper
understanding of innumerable scientific subjects, larger databases, public education, and
encouraged community engagement [12].

The agri-food system faces many challenges that can be addressed by CS projects, as
described by Ryan et al., with, for example, the monitoring of harmful microorganisms,
conservation of Earth’s ecosystems, promotion of food security, and strengthening societies’
education [7].

Collaborative and citizen-driven methodologies, such as CS, have been shown to have
the potential to, at a local and international level, contribute to generating knowledge
regarding the current sustainable challenges, co-create solutions for these, and tackle the
Sustainable Development Goals proposed by the United Nations. The scientific literature
indicates that not only can CS contribute to the world’s sustainability, but it can also
enhance critical thinking and educational and scientific outcomes [10,12,15].
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The relevance of these citizen-led projects has been recognized by the European
Commission and incorporated in the 2020 Strategy. This recognition has been translated
into the implementation of several CS projects in more than 100 European cities. In Portugal,
citizen-led research is still scarce, since the communities, both scientists and citizens, are
still beginning to engage with the concept of CS and the creation of projects [10,11].

To the authors’ knowledge, only one article [16] has been published regarding the
use of a qualitative research design to diagnose the Donostia-San Sebastidn food system
and identify potential solutions, in a CS approach to create a greener city. The current
research provides new knowledge by assessing citizens’ perceptions of the food system as
a whole and not just in a specific city, as well as by focusing on the solutions, not only from
a sustainable perspective but also to promote healthier and balanced food systems.

Therefore, this work aimed to explore citizens’ perceptions regarding CS and the
food system through a qualitative research methodology. This work is a first step in the
development of a CS tool aimed at promoting the active participation of citizens in the
preparation of a CS initiative that allows for a broader and longitudinal observation of the
Portuguese food system. As a pivotal phase of the CS process, this study seeks to engage
with citizens in order to gather their contributions and insights regarding the food system
to guide the development and co-creation of a CS project.

This research aims to collect information on citizens’ perceptions and involvement in
participatory methodologies, to identify challenges in the food system, and solutions that
may exist to overcome them. Furthermore, the authors propose to evaluate some research
hypotheses, namely, (1) In general, citizens are not familiar with the concept of CS and
have low experience with projects of this nature; (2) Challenges related to the current food
system are perceived by citizens; (3) Citizens are able to propose solutions to the previously
presented challenges.

2. Materials and Methods

For this research, a qualitative research methodology was conducted, specifically focus
groups. Focus groups are a methodology based on group interviews and communication
between participants to retrieve people’s attitudes, views, knowledge, experiences, and
thoughts to generate new scientific data [17-19]. In these focus groups, people are encour-
aged to talk with each other to help elucidate and explore different points of view regarding
a specific research question [17-19]. This methodology has some disadvantages, such as
limited consistency, restricted generalization, and participant bias, but also presents some
advantages, specifically, encouraging reluctant people to engage, empowering participants
through their contribution to new knowledge, and being more inclusive, allowing illiterate
people to participate [17-19]. It is recommended that groups are homogeneous, with six
to twelve people, and conducted in a relaxed and comfortable environment with food
and refreshments available, lasting between one to two hours [17,19]. The semi-structured
interview is conducted by a moderator who explains the aim of the focus group, encourages
and facilitates participants’ intervention, and summarizes the main conclusion, as well as at
least one observer who notes verbal and non-verbal interactions between the participants,
without actively participating in the discussion. The focus group should also be recorded,
transcribed, and coded for subsequent analysis [17,18].

2.1. Participant Recruitment

The participants consisted of a sample of university students from the Polytechnic
University of Viseu in Portugal, over 18 years of age, who were voluntarily willing to
participate in the research. Students from other higher education institutions could not
participate in the study. Participants were recruited through an invitation on the Moodle
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platform version 5.1 (Moodle, Perth, Australia), a learning and course management soft-
ware. In total, six students took part in the focus group from three different areas of study:
nursing, agriculture, and social education.

2.2. Study Design

The study consisted of a semi-structured interview that was conducted in the form of
focus groups. This research was approved by the Ethical Commission of the Polytechnic
Institute of Viseu with the reference N.° 31/SUB/2024.

For this research, a guiding script was created with questions and the main outcomes
that should be achieved during the session. The guide consisted of four parts: (1) presenta-
tion, (2) research aims and procedures to be adopted, (3) exploration of the themes, and
(4) closing of the session, which was followed by the moderator during the focus group.
Additionally, a questionnaire was created to collect sociodemographic characteristics of the
participants, namely, age, gender, level of education, place of residence, characterization
of the living environment as rural, urban, or suburban, area of study, number of people
in the household, type of diet, and participation in CS projects, with open and multiple-
choice questions.

2.3. Data Collection

The focus group was conducted in December 2024 in a relaxed environment, where
refreshments and food were available to all participants during the session, and lasted one
hour. Before the start of the session, all participants were asked to answer the sociodemo-
graphic questionnaire and sign the informed consent, safeguarding anonymity, ensuring
the confidentiality of the collected data, and authorizing the recording of the session. After
obtaining consent from all participants, the session began, and the recording started.

In the first part of the session, the research team, including the moderator and two
observers, was introduced, and each participant presented themselves. In the second part,
the moderator exhibited a PowerPoint presentation that contained an explanation of the
research project, the aims of the focus group, the rules and procedures to be adopted during
the session, and a brief description of the CS and food system concepts. The third part
consisted of the debate of the proposed themes, with some pre-conceived questions from
the guiding script and some additional ones that were a result of the discussion created.
Regarding CS, three questions were asked of the participants, whereas for the food system,
four questions were explored (Table 1).

Table 1. Questions asked of the participants about citizen science and the food system.

Topic of the Question

Question

Citizen science

(1) Have you ever participated in any CS projects?

(2) What do you know about these types of projects?

(8) What do you think would be the main motivators for citizens to participate in
these projects?

Food system

(4) After reading the concept we shared and thinking about the reality of your territory, what
worries you most when you think about your diet and food system?

(5) Which sectors and entities do you think are relevant to make this change and to support
the adaptation to healthier habits?

(6) What could we ask society, in general, if we only had one question, to ensure that the food
system guarantees a healthy and sustainable diet?

(7) How do you think we could investigate and monitor the mentioned situations?
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After some solutions were presented, during the focus group discussion for questions
six and seven, these solutions were put to the vote, and each participant was able to vote
on the two most relevant ones. In the fourth and final part, the moderator gave a brief
summary of the main conclusions reached during the focus group, invited the participants
to continue to take part in the project’s various activities, and thanked everyone present for
their collaboration.

2.4. Data Analysis

The responses from the sociodemographic questionnaire were anonymized, and some
basic statistical analysis was conducted using Excel version 365 (Microsoft, Redmond, WA,
USA). Furthermore, the digital record of the focus group was transcribed and examined by
the authors to ensure anonymity. The resulting information was broken down into meaning
units and subsequently condensed and coded into categories to facilitate interpretation. A
thematic and content analysis was conducted in order to identify common themes, discover
patterns, and analyze the frequency of specific ideas [20,21]. The transcription analysis and
subsequent coding were performed in parallel by two of the authors, and any conflicts were
reviewed and a consensus reached. Throughout the article, some answers were selected to
appear in their entirety with the intention of expressing the whole meaning of the reaction.

3. Results
3.1. Sociodemographic Characterization

The focus group was formed by six participants aged between 19 and 34 years of age,
with an average age of 23.83 + 5.46 years (Table 2).

Table 2. Participants age.

Min Mean Max
Age (years) 19 23.83 £5.46 34

Regarding sociodemographic characteristics, the majority of the participants were
women (83.33%), with a secondary educational level (66.67%), living with family (83.33%),
and eating a non-specific diet (83.33%). With respect to the living environment, 50% of the
participants lived in rural neighborhoods and 50% in urban areas. The people participating
in the session were university students from three different areas of study, namely, social
education (33.3(3)%), nursing (33.3(3)%), and agriculture (33.3(3)%) (Table 3).

Table 3. Sociodemographic characteristics.

Variable N %
Men 1 16.67
Gender Women 5 83.33
. Secondary 4 66.67
Level of education University (Bachelor’s degree) 2 33.33
Living environment Rural 3 50.00
& Urban 3 50.00
R Living with family 5 83.33
Living situation Living without family 1 16.67
Social education 2 33.3(3)
Area of study Nursing 2 33.3(3)
Agriculture 2 33.3(3)
. Non-specific diet 5 83.33
Type of diet Mediterranean diet 1 16.67
Total 6 100
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The participants were from five different towns in Portugal: Mangualde (n = 1),
Resende (n = 1), Viseu (n = 2), and Nelas (n = 1), from the Viseu district, and Trancoso
(n = 1) from the Guarda district.

3.2. Citizen Science Projects

Apart from sociodemographic characteristics, the participants were asked if they had
ever participated in a CS project, to which 66.67% answered no, and 33.33% answered that
they had never heard of CS (Figure 1).

33.33%

66.67%

m No m Never heard

Figure 1. Participation in citizen science projects.

At the beginning of the session, when faced with the fact that none of the participants
had partaken in CS projects, the conversation revolved around their perceived knowledge
of these projects. CS projects were described as scientific projects and studies of and
involving people. The term citizen was also used as a synonym for people in the context
of CS projects. When asked about the main reasons that people could have to participate
in these types of projects, the participants identified knowledge and change as the two
main motivators.

3.3. Food System

This study not only focused on CS but also aimed to identify the main challenges of
current food systems and possible solutions to address them.

The participants raised numerous concerns related with the food system, namely,
unhealthy and unbalanced diets, inadequate, unhealthy and non-nutritious provision
of food to school-aged children, insufficient knowledge and literacy regarding healthy
food, unhealthy environments and limited healthy food choices, over-processing of food
products, no prioritization of food and health literacy throughout all ages, too much
theoretical education and no adaptation of food education to different life stages and
available time.

“Maybe, not having a very balanced diet (. ..)"
“One case would be providing age-appropriate food to children.”
“(...) knowledge, I think, it is very important (...)”

“And even at the level of (.. .) education, in schools you learn more about giving the food
wheel, and having a balanced diet, but they don’t talk much about how to do it.”

“In other words, the environment itself also has a great impact, influence, and implica-
tions.”

From the challenges previously mentioned, participants were asked to identify which
sectors and institutions were relevant to support the change into healthier food habits and
environments. Several answers were reported, specifically, the government and political
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decision-makers, schools, the health sector, namely, health centers, nurses and nutritionists,
the food sector, which included industries and supermarkets, all sectors, the general
population, and individuals.

’

“I think all age groups. There should be this continuity, even from daycare.”
“All entities.”
“Also at the health level, perhaps nutritionists.”

“(...) the government itself.”

”

“I think the food industries, supermarkets (.. .)

“I don’t know if we can say we are not an entity, but ourselves. Although we are not an
entity (...)"”

In terms of the solutions proposed to face the various challenges identified, the partici-
pants mentioned the need to create more awareness-raising actions for the whole commu-
nity, promote food literacy, support people with economic difficulties, ensure the missing
needs in the food system, encourage food farming and production, create subsidized bene-
fits for the production of food, foster digital marketing to target healthy food habits, create
clear and accessible food labeling directed to, not only nutrition, but also health, implement
vegetable gardens in schools and communities and promote intergenerational knowledge.

All these solutions were put to the vote to select the most relevant. The results showed
that clear and accessible food labeling directed not only to nutrition, but also to health, was
the most voted solution, with three votes, followed by food farming and production and
awareness-raising actions, with two votes each.

“It’s really about raising awareness, there’s no other way around it.”

“Support for poor families, perhaps, for people that don’t have the possibilities (...)
sometimes the more accessible food is also the most deficient.”

“Placing it more clearly on the packaging labels (...) in a clearer and more accessible

”

way.
“For example, I also think that instead of giving so much emphasis to fast-food marketing,

they should give more importance to the part of the vegetable production. In other words,
emphasizing the farming itself (...)”

4. Discussion

Citizen science is increasingly recognized as a methodology that bridges science
and society by actively involving citizens in research. This methodology is based on the
involvement of people in different stages of the scientific process, encouraging their active
participation in science, which makes citizens feel they actively contribute to expanding
their knowledge on several relevant topics, as well as foster change [12,22,23].

Although the participants of this study had little or no prior experience with CS,
they expressed a positive attitude towards its principles, highlighting knowledge genera-
tion and societal change as key motivators. These findings are consistent with previous
studies showing that motivations such as learning, curiosity, and community engagement
drive participation in CS initiatives [13,20,21,23]. In the work by Cigarini et al. [24] and
Sénchez et al. [25], the vast majority of participants, 92% and 85.2%, respectively, have
likewise never participated in a CS project, which highlights the unexplored potential of
this research methodology. Although the participants had never been part of a CS project,
they were able to define CS as scientific projects and/or studies involving people and
citizens. This perception of CS is in accordance with the work by Collins et al. [23], in which
18 of the people partaking in qualitative research have also described CS as the engagement
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of people in science who do not work in this field. In addition, one of the participants of
this study mentioned the potential of CS to promote collaboration with the community,
and consequently, a better understanding of the scientific research process. This vision was
not expressed by any of the participants in the focus group.

Several studies have focused on people’s motivation to take part in projects of this
nature. In the scientific literature, some of the reasons that drive people towards CS initia-
tives are personal satisfaction, aspirations and ambitions, curiosity, interest, socialization,
community engagement, environmental conservation, instigation of change, data collec-
tion, contribution to science, career opportunities, acquisition of knowledge, and scientific
innovation [13,23,24,26-28]. The focus group participants associated CS with knowledge
generation and societal change, motivations consistent with the previously described lit-
erature. This supports the argument that participants are willing to engage in CS when
it is perceived as meaningful and impactful [22]. Notwithstanding, even though people
are willing to participate in CS projects, oftentimes, citizens are not aware that these types
of projects even exist. One of the challenges in CS is still the citizens’ lack of knowledge
and information regarding this methodology, which prevents a larger dissemination and
participation in projects [29,30]. The limited awareness of CS observed here mirrors trends
in other countries, where most citizens have never participated in such projects [21,22]. This
underlines both the potential and the challenges of expanding CS, particularly the need
for stronger institutional support and broader outreach beyond already science-friendly
audiences [27,28]. The focus group methodology used in this paper has been shown to
be a potential means of communication between the scientific community and citizens
regarding the topic of CS and the opportunities for participation in projects.

West et al. [30] also emphasizes the importance of understanding what factors motivate
citizens to engage with and remain involved in CS projects, since participant retention is
one of the challenges of this methodology.

Moreover, CS is an increasingly recognized pedagogical tool that supports learning
outcomes, particularly in environmental and health education [24,31]. Despite this, the
literature highlights persistent barriers to broader engagement. CS projects often attract
individuals who are already educated and science-friendly [32,33], which limits the de-
mocratizing potential of these initiatives [25]. Pateman et al. [34] highlights this problem,
showing that CS projects often demonstrate a diversity problem regarding gender, ethnicity,
education level, and affluence. Participation equity constitutes one of the barriers of CS,
since inequalities can limit perspectives, thus the relevance of promoting diversity among
participants of CS projects [34].

In the work by Collins et al. [23], as well as in this study, CS projects were described
as projects involving people, reinforcing the idea that citizen participation is essential
for the success of such initiatives. Data quality is a concern in CS, as data collection is
often conducted by individuals without prior experience in scientific research. While data
accuracy, reproducibility, and quality are valid concerns, there are several strategies to
minimize errors and bias. Establishing a data collection protocol in CS projects is essential,
as well as taking additional measures such as training citizen scientists and validating and
verifying the data generated to ensure data quality and reliability [29,35].

Some challenges are amplified by structural issues, such as limited awareness and
institutional support, particularly in countries with emerging CS ecosystems [36]. However,
initiatives in public spaces, such as libraries [24] and digital platforms [33], show promise
in increasing accessibility and participation.

In addition to CS, this study also focused on the challenges of the food system.

Regarding the food system, participants voiced concerns over unhealthy diets,
food illiteracy, economic barriers, and the influence of unhealthy food environments.
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These concerns are aligned with global literature stressing that unsustainable diets and
food systems are major contributors to non-communicable diseases and environmental
degradation [35—41]. The current global food system is characterized as unbalanced and
unsustainable, leading to the exhaustion of natural resources, environmental deterioration,
and insufficient food to feed the world [37,38]. Moreover, these unhealthy and unsustain-
able food systems contribute to the death of millions of people from non-communicable
diseases, such as type 2 diabetes, cardiovascular diseases, cancer, obesity, neurocognitive
disorders, and chronic respiratory diseases [39—41]. Regarding the challenges of the food
system, the participants expressed concerns related to unhealthy diets and food environ-
ments, over-consumption of ultra-processed food products, economic barriers, lack of
food and health education, and a practical approach to food literacy for people of all ages.
These concerns are portrayed in the scientific literature, echoing broader discussions about
unsustainable food systems and the need for transformation [42-48].

The emphasis placed on food literacy by the participants is consistent with
Silva et al. [46], Widener & Karides [49], and Sumner [50], who advocate for integra-
tive education to promote healthier and more sustainable choices. Proper food education is
essential throughout all stages of life, since food literacy is a multidisciplinary approach
that interconnects knowledge, skills, attitudes, and behaviors, aiming to combat poor health
outcomes and to positively impact the food systems and food choices [45,46,49,50].

Participants also identified unhealthy diets and food environments as one of their
main concerns. Food environments are defined as the context in which people interact with
the food system, which, together with diet and food patterns, influences the food system
and people’s health. Unhealthy food environments and diets can lead to malnutrition in
all its forms, undernutrition, obesity, and nutrient deficiency. Therefore, it is imperative to
create effective policies and implement actions to prioritize healthy eating and promote the
sustainability of the food system [42,43].

The participants’ recognition that multiple actors, namely, governments, educational
institutions, health departments, industries, and retail, must collaborate to create healthier
and more sustainable food systems aligns with the multi-stakeholder approaches advo-
cated by Zurek et al. [48] and Soria-Lépez et al. [51]. The works by Barbour et al. [52],
Bryant et al. [53], Parsons et al. [54], and Miller et al. [55] also highlight the importance
and role of local governments, schools, food industries, and the health system in providing
opportunities and implementing policies to change unhealthy and unsustainable food
systems. Public food procurement is defined as the process of acquiring food products and
services by schools and other public institutions. Food procurement plays an essential role
in the nutritional quality of the meals served. In Portugal, as in other European countries,
food procurement has been recognized as a strategy to promote healthier and more sus-
tainable eating, with policies designed to promote and prioritize local, sustainable, and
nutritious food products. However, such policies remain significantly underdeveloped in
the Portuguese context [56].

In relation to the abovementioned challenges, participants proposed solutions, such as
promoting food literacy and awareness-raising actions, supporting local food production,
state support for low-income population and producers, clearer food labels, promoting
healthier digital marketing, and implementing community and school gardens. The so-
lutions proposed are consistent with evidence-based strategies. For example, simple and
clean food labels have demonstrated measurable influence and impact on consumers’ be-
havior; hence, many countries are implementing mandatory legislation for simple and
accessible front-of-package labels [57-59]. Moreover, several studies have shown that
school gardens can improve food literacy with a more practical approach and encourage
healthy eating, dietary habits, and food knowledge. Fresco [47] also highlights the role of
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the state in providing the conditions to support and promote a healthy and sustainable
food system.

Several of the solutions suggested have already been supported by scientific literature,
which validates their potential effectiveness to promote change towards a healthier and
more sustainable food system.

Regarding the transformation of the food system in Portugal towards a more sustain-
able one, a study by Galli et al. [60] identifies several gaps that compromise that change. In
terms of food consumption, the Portuguese population utilizes nearly three times more
resources than its available capacity; thus, national and local interventions are essential
to address the challenges of the Portuguese food system. Although several awareness
and food literacy initiatives exist in Portugal, there is a great need to create projects that
lead to action, without requiring a large financial investment. In this sense, CS can play
an important role in promoting actions at the community and societal level in order to
promote a sustainable change.

A study from 2022 [11] has identified 37 CS projects in Portugal, many of which
aimed to promote collective decision-making, primarily among young people. The study
shows that Portugal is still in the process of raising awareness and promoting literacy
in regard to CS, fostering dialogue between citizens, stakeholders, academic institutions,
and government, which is consistent with the lack of experience demonstrated by the
participants in this study about this type of methodology.

Nevertheless, there is a continued need to promote CS and to foster the development
of action-oriented projects that can lead to systemic and societal change, while ensuring the
evaluation of short- and long-term impacts.

5. Conclusions

This pilot study provides insights into how young university students perceive and
engage with CS and food system challenges. They have limited awareness of CS, thus
confirming the first research Hypothesis (1). In general, citizens are not familiar with the
concept of CS and have little experience with projects of this nature. The results indicate a
high potential for engagement, particularly when citizens feel that their contributions are
relevant and impactful. Knowledge generation and societal change emerged as the main
motivators for participation. Participants’ perception regarding CS, along with efforts to
enhance the understanding of the concept, may contribute to citizen empowerment, which,
in turn, can foster a larger participation in CS projects or potentially lead to the creation of
projects of this nature by the citizens themselves. The main motivators highlighted by the
participants can also constitute a driver to stimulate and promote the use of this type of
collaborative methodology to incite societal change.

Participants also identified multiple concerns within the food system, particularly
unhealthy diets, lack of food literacy, and the influence of unbalanced food environments,
confirming the second hypothesis (which is that challenges related to the current food
system are perceived by citizens). They proposed practical and actionable solutions, such
as transparent labeling, local food production, and intersectoral awareness campaigns,
validating the third hypothesis (which is that citizens are able to propose solutions to the
previously presented challenges). These results demonstrate the participants” awareness
of the current challenges within the food system, while the focus group methodology
encouraged critical thinking regarding these problems and potential solutions and oppor-
tunities to overcome them. Several CS projects have been initiated by critical reflection
and dialogue among citizens, or collaboration between citizens and academic institutions,
thus fostering this type of qualitative methodology to encourage the creation of CS projects.
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The solutions presented reinforce the relevance and potential of citizen-led approaches to
solving complex food-related issues.

Citizen science emerges as a powerful approach to engage citizens in both scientific
inquiry and food system transformation. Its application in educational and community
contexts may foster not only scientific literacy but also critical food awareness and civic
empowerment.

Nevertheless, this study has clear limitations: the small sample size, restricted to
students from one institution, limits generalization. Expanding this research to more
diverse demographic groups is essential to capture broader perspectives and to assess
the long-term impact of implementing CS methodologies in food and nutrition research.
Expanding participation is essential to enhance inclusiveness and support the co-creation
of equitable, resilient, and sustainable food systems.

Future research should focus on enabling co-created CS projects that foster collabora-
tive initiatives between citizens, local governments, and stakeholders in the food sector
to address several of the identified challenges and contribute to the transformation of the
current food system into a more sustainable one. Future CS projects about the food system
should explore themes related to circularity, promotion of nutritious and sustainable diets,
food safety and security, prevention and reduction in food waste, sustainable rural and
farming development, governance of food systems, and food consumption behaviors.
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