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Abstract: The current food system is directly associated with food insecurity, malnutrition, food
waste, and environmental impacts. The international community has been working on sustainability,
and the enhancement of sustainable food consumption is a fundamental step for identifying possible
strategies to limit the negative consequences derived from the health emergency of the COVID-19
pandemic. This work aims to understand the food consumption patterns of the Sapienza University
community. The methodology adopted for the research activity has been developed while taking into
account the theoretical reflections and the tested methodologies acquired in relation to the subject
matter. The survey was based on the acquisition of primary data obtained through the development
and distribution of a questionnaire to a specific sample, the results of which have been translated
into value terms in the form of indicators. The survey conducted had the purpose of carrying out
a first evaluation able to provide some basic indications regarding the awareness within Sapienza
of the relationship between sustainability and food. Based on the indications obtained at this stage,
it is expected to give rise to additional and in-depth investigations aimed at providing a model of
sustainable food consumption that can be replicated on a large scale.
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1. Introduction

The current food system is associated with food insecurity, malnutrition, and food
waste or loss. World undernourishment has grown in 2020; between 720–811 million people
had difficulty accessing adequate food, almost one in three people in the world [1]. Despite
this, the global population will grow from 7.3 billion (2015) to 9.7 billion in 2050, and food
production would have to double in magnitude in order to provide sufficient food [2].
Malnutrition is also a worry in 2020. In fact, there were millions of stunted, wasted, but
also overweight children. Lastly, 30% of global food production is wasted or lost.

Furthermore, agriculture and food production play essential roles in environmental
impacts [3]. While the former involves 40% of global land, the latter is responsible for 30%
of global greenhouse gas (GHG) emissions and uses 70% of available freshwater [4]. The
transformation of natural land into crop and livestock production is also classified as a threat
to the extinction of species, soil degradation, and biodiversity loss. Additionally, marine
life is affected since 60% of fish stocks are fished, and more than 30% are overfished [5]. It
is impossible to feed 10 billion people in 2050 using current practices without destroying
the planet [6].

Food and agricultural organizations (FAO) [7] classify GHG emissions from agriculture
according to farm gate activities (livestock and crop activities) and land-use change; both
correspond to 20% of all GHG emissions generated by humans. Another research showed
that all stages of food systems contributed to 34 percent of anthropogenic global GHG
emissions from 1900 to 2015 [8]. Meanwhile, Searchinger et al. [9] found that two-thirds of
the worldwide agricultural land is destined for ruminant livestock, contributing to half of
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agriculture’s GHG emissions. Animal-based food will increase up to 68% by 2050, while
ruminant meat demand will rise to 88% by the same year. Therefore, animal-based foods
use more land, inputs, and GHG than plant-based foods. Xu et al. [10] conducted another
study showing that the total activities of the food system corresponded to approximately
37 percent of total anthropogenic GHG emissions. Furthermore, animal-based products
were responsible for 57% of this total; plant-based products were 29%, and 14% were
attributed to other utilizations.

Based on the indicated information, it is incontrovertible that the current food system
is driving the planet to its limits. Practices from production until the disposal of food need
a shift urgently; otherwise, food insecurity and malnutrition will continue rising; global
food waste will remain at 30 percent, and environmental degradation will still be a reality.

Therefore, it is necessary to transform the current food system into a more sustainable
one, where overall economic, social, and environmental benefits are generated. Under the
scope of the United Nations and with the main aim of defining a sustainable development
project, the 2030 Agenda was adopted in 2015. The 17 sustainable development goals (SDGs)
defined in the 2030 Agenda involve “citizens, private and public entities” [11]. In the 2030
Agenda, as a whole, particular attention was paid to improving a sustainable food system
(SFS). Goal 12, with its 11 targets, 10 events, 13 publications, and 1190 events (by June 2022:
from sdgs.un.org/goals), aims to promote new models of sustainable consumption and
production by establishing a series of targets, such as achieving responsible management
of natural resources and reducing food waste by 2030. Sustainable food consumption is
present in goal 2 of the 2030 Agenda. This goal, in fact, promotes policies to eliminate
world hunger, avoid food waste, and increase sustainable food production.

SFS is committed to delivering nutritious and safe food to all without compromising
any economic, social, or environmental basis for future generations. It encompasses the
sustainable food consumption and production [12]. To be sustainable, food consumption
must be safe and healthy for consumers, generate decent income and livelihoods for the
producers while not compromising the environment for future generations. The COVID-19
epidemic has had severe consequences on the entire food system. In fact, all the actors in
the food systems have had shocking changes in their operations [13,14] (Dudek et al., 2022;
Giudice et al., 2020).

Sustainable food consumption generates benefits for the consumer, the planet, and
society [15]. The facilitation of introducing sustainable food consumption is based on two
pillars: a demand side and a supply side [16]. From the supply side, having sustainable
behavior means understanding the conducts appreciated by consumers and the ones that
are not [17]. From the demand side, consumers influence the production patterns through
their choices and lifestyles. Food consumption patterns are driven by disposable income,
food prices, cultural and behavioral factors, education and available information, the
infrastructure of the places they live in, and policy frameworks, such as local regulations
and policies towards sustainable healthy diets and products [18]. Food consumption
choices are subject to an assessment that causes reflection in terms of sustainability [19].
Scholars have argued that sustainable food consumer behavior implies understanding the
differences between products in terms of sustainability of production processes and used
resources [20–22]. Consumers’ interest in sustainable food production and consumption
increased the role sustainability plays in consumer choice of products [23].

The consumption of sustainable food has had a strong appreciation from Generation
Z. The main reason is that Gen Z believes it is important to have a healthy lifestyle through
the consumption of sustainable food, such as fresh fruit and vegetables on a daily basis [24].

Despite this, the literature [25–27] has perceived some obstacles faced by customers
towards sustainable food consumption, such as the difficulty in accessing healthy food and
information about sustainable policies, the gap between intention and action; the global
resistance to adopting a diet characterized by the consumption of plant food and the poor
variety of products in supermarkets, among others.
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The United Nations Food and Agriculture Organization claims that much of the food
produced in the world is not consumed and becomes waste food [28]. Obviously, the
lack of food has serious economic, environmental, and social consequences. Consider-
ing the social aspect, already in 2013, approximately 800 million people suffered from
underconsumption of food and difficulties in obtaining drinking water [29,30]; on the
other hand, 1–1.5 billion people are overweight and 300–500 million of them are obese [31].
This investment can impact farmers, decreasing their incomes and increasing consumer
spending [32]. Consumption of food is also considered an “essential and unavoidable part
of everyday life, and it is an area where personal consumption is closely related to envi-
ronmental sustainability” [33,34]. Scholars have paid attention to the relationship between
sustainability and sustainable consumption behaviors [35–38] and the segmentation of
sustainable food [33,39–46].

There is interesting recent research published around this relationship (sustainability
and food consumption) during the period of a health emergency [47–50]. Rodriguez-
Basteiro and Valencia-Zapata [51] contribute to the understanding of how university stu-
dents perceive the risks of COVID-19 in their food consumption.

While the relationship between sustainability and sustainable consumption behaviors
has been investigated, and also this relationship in the context of risks refers to university
students, the aspect of consumption of sustainable food by university students during
the period of COVID-19 has not really been investigated. From the extant literature, no
previous attention has been paid to the consumption of sustainable food by the members
of Generation Z (or university students). The last similar journal paper detected in the
literature was published in 2019, and it aimed to segment generation Z by using sustainable
food consumption behavior, but COVID-19 was not part of the research. Therefore, from
the literature, it is detected that there is a research gap on the topic addressed in this paper.

The so-called Gen Z, or the new generation born in the mid-1990s, count for approxi-
mately 2 billion individuals worldwide [52], so the consumption behaviors on sustainable
food during COVID-19 for Gen Z in the university context is intended as a relevant research
area through which new knowledge can be obtained. As exploratory research, this paper
aims to analyze food consumption in the context of Italian public universities. The work
explores the question of Gen Z university students studying in Italian public universities
who have adopted SFC behavior. It is important to verify how COVID-19 has influenced
these behaviors.

All this considered, the following research questions have been developed:

(I) Is there a gap between intention and action regarding sustainable food consumption
during COVID-19?

(II) Does the fish diet have its own specific and different sustainability?
(III) Do people who usually follow a plant-based diet tend to have more sustainable habits

than those who follow an animal-based diet during COVID-19?
(IV) Do university students belonging to Generation Z have sustainable food consumption

behavior during COVID-19?

The main goal of this paper is to identify food consumption patterns in the university
community, through an analysis of Sapienza University, revealing if their food habits are in
line with sustainability. Second, the research aims at investigating consumer solutions to
bettering Sapienza’s sustainable food system. The empirical verification was conducted
based on a questionnaire.

It is essential to emphasize that the sample used for the survey was composed of highly
educated people living in a high-income country and potentially interested in sustainability.
In fact, according to Antonelli et al. [53], high-income countries tend to be more sustainable
than developing countries and less developed countries (LDCs).

In addition, highly educated people tend to be more sustainable than less educated
people. According to Žaleniene and Pereira’s [54] research, countries with high rates of
university enrollment tend to present good economic, social, and environmental perfor-
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mance. The conclusions have provided considerations in order to introduce sustainability
as a significant element of food consumption in Sapienza’s community.

2. Theoretical Background
2.1. Food Consumption of Gen Z during the CVOID-19 Pandemic

Gen Z represents an important generational cohort in society. These are individuals
who are between 17 and 23 years of age, and most of them live alone and, therefore, have to
make independent food and consumption decisions [55]. In particular, these are university
students who make different consumption choices based on their lifestyle habits. Gen Zs
who live away from home consume wrong and unsustainable food [56], while those who
live at home have food choices that are more in line with the principles of sustainability [57].
This choice is also determined by the family conditions of these consumers because they
follow the lifestyle of their parents [58]. The level of education also strongly influences
the food consumption behaviors of Generation Z. In fact, university students belonging
to this generational cohort prefer sustainable food consumption and adopt a sustainable
dietary lifestyle [59]. Furthermore, customer knowledge management allows consumers to
dynamically capture, create, and integrate knowledge on certain goods, influencing their
consumption choices [60].

The COVID-19 epidemic in 2020 impacted consumers’ food consumption behav-
iors [61]. Lately, there has been a growing trend in the consumption of sustainable food.
In fact, 2020 showed that during the period of a health emergency, the consumption of
fruit and vegetables increased, which is necessary to improve immunity, resulting in the
adoption of a healthier diet, and a sustainable lifestyle [24].

2.2. Food Consumption and Sustainability

Food consumption referred to as sustainability (SFC) is based on the integrated im-
plementation of sustainable food consumption and production patterns, without having
consequences on ecosystems [62].

Many studies referring to the consumption of sustainable food have focused on specific
and singular foods linked to sustainability, such as organic foods [63,64]. Indeed, organic
food is an important example of a sustainable food product [34]. According to Quoquab
and Mohammad [65], the consumption of sustainable food guarantees three important
elements: quality of life, respect for the external environment, and satisfying the needs of
future generations.

The literature suggests that there are many factors influencing sustainable food con-
sumption behaviors, such as positive attitudes towards sustainable food, social and per-
sonal norms, and social context, especially in the family [66].

The family context influenced the behaviors of young consumers [67–70]. At the same
time, consumer behavior is influenced by the behavior of companies. Especially during
the COVID-19 pandemic, companies had to influence the minds of consumers to get their
shopping habits to resume [71]. Marketing strategies promoted by companies are also
strictly linked to consumer behavior [72].

Social media also has a strong influence on Gen Z consumption behaviors. In fact,
much research has been conducted in the context of the use of social media on adolescents
and its impact on employee well-being, including in the terms of food consumption [73].

According to Annunziata [43], there is a strong influence on the structure of con-
temporary Italian families on the sustainability of food models, especially regarding the
consumption of organic food.

Sustainable consumption, therefore, has become an integrated aspect of sustainable
development [74]. The changes toward more sustainable consumption patterns are useful
for solving numerous problems related to sustainability [75].
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2.3. Relationship between Food Consumption by Gen Z and Sustainability during
COVID-19 Pandemic

Guaranteeing the consumption of sustainable food is one of the objectives of the 2030
Agenda (objective no. 12). For this reason, political leaders have focused on SDG 12 to
increase efficient food production policies in order to minimize consumption and waste.
All this would lead to improving the sustainability of food supply chains [76].

Food production and consumption generate impacts on the environment, such as
greenhouse gas emissions, water pollution, and biodiversity loss [31]. Consequently, the
choices related to food consumption are of great importance in relation to the environ-
ment [55], causing serious consequences for future generations. In recent years, numerous
studies have found that organic production and consumption are ways to solve the problem
of food waste [77]. According to Perez [78], organic food reduces the negative consequences
of agriculture on the environment. For university students belonging to Generation Z,
research realized in 2007 revealed a growing propensity for young consumers to consume
healthy food to improve the quality and longevity of life and prevent emergencies and
diseases, such as obesity [79].

Despite this, the literature has brought out different behaviors among university
students. In particular, some research suggests that students living away from home have
lower sustainable consumption behaviors than those living at home [80]. Beretzky and
Jámbor [81] argue that Gen Z college students prefer the consumption of sustainable and
healthy foods, with the choice of consuming fast food occasionally. Ahamad et al. [82] claim
that there is significant knowledge on sustainable consumption among students belonging
to Gen Z in universities, even if their sustainable consumption practice is moderate. The
improvement of sustainable food consumption has increased through the education of
students [83]. According to Muresan [84], sustainable eating behavior during the COVID-19
pandemic is influenced by education.

Finally, according to this literature, we can agree that the behaviors on food consump-
tion are influenced, among other things, by an attention to health implications also among
the Gen Z demographics.

3. Methods and Data

From our exploratory research, this paper uses a qualitative approach. Case study
research [85] has been adopted as a methodology approach in line with the aim of this paper.
Within the case study research, a single case study has been used as a research strategy, and
the Sapienza University in Rome (Italy) has been selected as the object of our investigation.
This choice derives from a number of factors. Firstly, this university is number one in
Italy for the number of students enrolled [86]. This was very important because it allowed
access to a larger sample than other European and Italian public universities. Furthermore,
another fundamental point is the ease of obtaining data and information useful for research.

The methodology adopted has been developed on-going with the research process,
considering the theoretical reflections and the testing methodologies [35,40,84] acquired
in relation to the main aim of the research. On the basis of the relationship among the
elements of the theoretical background and in line with the aim of the paper, an online
semi-structured survey has been developed based on the acquisition of primary data with a
specific target. This approach presents the methodology of case study research by assuming
“a survey within a case study” [87].

The sample has been created on the basis of the availability to voluntarily participate and
complete the questionnaire (availability sample). Overall, the randomly formed sample turned
out to be created with 780 people united by a work or study-related bond with the university.
This last one has represented the only condition at the base of the sampling’s specificity.

The questionnaire has been designed using previous studies in order to obtain clear
and schematic information related to the type of research that was carried out. The research
activity was in fact exploratory, and it was based on the collection of useful data to be used
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for subsequent investigation within the same reference framework. The questionnaire’s
validity and reliability analyses were conducted.

The design of the questionnaire in each question would consider responses that could
be measured on a two- or four-point Likert scale by reason of the previously assumed
depth level of the investigation. This type of scale has in fact been used because it is able
to provide immediately applicable results. Aside from the ordinal scale questions, the
questionnaire concluded with an open-ended question that could collect suggestions from
respondents on how to possibly improve the level of sustainability of food consumption
within the university. According to the literature [88], word frequency accounting has
been the method used to analyze the sample’s opinion on their sustainability level. The
inclusion of this last question had the objective of translating the specific research question
concerning the ability of Sapienza University to create a sustainable supply chain.

In order to synthesize the frequency distribution of responses and turn the information
provided into unique values, the indicators used for the composition of the sustainable
consumption index (SCI), environmental consciousness index (ECI), waste segregation and
recycling index (WSRI), and healthy nutrition index (HNI), have been considered. The
variables included in each index were selected based on the literature. The construction of
the indexes has been inspired by the Barilla Foundation sustainability index [89].

For each of the three indicators used for the composition of the sustainable consump-
tion index, the characteristic values are able to adequately represent the sustainability
trends detected and compare them with the working research questions that have been
identified. Phyton was the software used for transforming the answers to the question-
naire into indicators with values from 0 to 1. The use of indicators had the objective of
summarizing the knowledge acquired from the cognitive investigation and checking how
the answers to the different questions were intertwined.

4. Results

The sample analysis started with general questions regarding sustainability: “how
is your knowledge regarding the topic sustainability?” and “do you think your food
consumption is sustainable?”. Figure 1 comparing the answers.
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Figure 1. Sustainability knowledge versus sustainable food consumption.

The first graph shows that half of the sample had enough knowledge about sustainabil-
ity, whereas only 11 percent were fully aware. The most interesting point is that 38 percent
claim to have little or no knowledge about the topic.
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On the other hand, the second graph demonstrates that just 24 percent of people
believed their food consumption was sustainable. In comparison, more than half stated
“maybe,” 10 percent answered, “does not know,” and 15 percent claimed to not have
sustainable habits.

4.1. Intention versus Behavior

This section analyzed only consumers who believed their food consumption was
sustainable, comparing their answers to other related sustainable actions. In summary, two
gaps were found when they were asked about how frequently they purchased products
in sustainable stores and when asked if they bought fish from sustainable retailers. In the
Figure 2, it is possible to see them.
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Figure 2. Sustainable food consumption versus sustainable store/seller.

The most interesting fact is that 68 percent of those who may have had sustainable
food consumption habits did not buy from sustainable retailers; it was more than double
compared to those that usually bought from sustainable sellers.

At the same time, not all people who affirmed their consumption was sustainable,
purchased from sustainable retailers. In general, people did not give so much attention
to sustainable stores/sellers; a total of 65.56 percent answered no, whereas 34.44 percent
answered yes. The Figure 3 comparing the answers.

In total, 25.2 percent of people affirmed they never bought fish from a sustainable retailer;
precisely, 41.7 percent answered “rarely”; exactly, 28.2 percent answered “sometimes”; and
only 4.9 percent answered “yes”. The most surprising discovery was that, of those who
believed their food consumption was sustainable, only 11.6 percent actually bought fish from
sustainable stores and 33.7 percent sometimes purchased. On the other hand, 28.4 percent
rarely purchased fish from sustainable stores, and 26.3 percent never purchased.
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Of those who may have had a sustainable consumption, just 3.6 percent bought fish
from sustainable retailers, and 31.7 percent sometimes purchased, whereas 46 percent
stated “rarely”, and 18.7 percent answered, “not at all.” The results demonstrated the lack
of awareness of sustainable fisheries and their importance in the ecosystem and the SDG
achievement.

4.2. Plant-Based Diet versus Animal-Based Diet

The objective of this section was to understand if the sample tended to choose plant-
based or animal-based products and, at the same time, analyze if people who followed
a plant-based diet had more sustainable actions. In this survey, 62.23 percent of people
chose plant-based food, while 37.77 percent usually chose animal-based products. The
Figure 4 compares the different types of diets and sustainable food consumption adopted
by consumers.

Firstly, it is essential to consider that almost two-thirds of the sample chose plant-based
products.

After analyzing this type of diet, 31 percent had sustainable food consumption; nearly
50 percent may have had it, and 19 did not have it or did not know about it. Regarding the
animal-based diet, only 13.5 percent had a sustainable consumption; 51 percent may have
had it, and 35.5 percent did not have it or did not know it. In summary, people who chose
plant-based products were more sustainable than those who chose animal-based products.

The following figures (Figures 5–7) have the same purpose, analyzing each type of
diet compared to the following topics: purchase food from sustainable sellers, attention
given to eco/sustainable products, and the purchase of seasonal products.
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All the figures above verified the previous hypothesis: people who followed a plant-
based diet tended to encounter more sustainable habits than those who preferred animal-
based products. The only topic that did not show any difference was the one that referred
to separate waste collection: a total of 83 percent used separate waste collection, and
17 percent did not use it for both types of diets.
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4.3. Food Supply

In this section, it was possible to identify the most popular places chosen for food
consumption in the Sapienza University community. Moreover, the objective was to visualize
places inside the university, such as bars, vending machines, and the university canteen, and
their food supply patterns. Figure 8 shows the usual general places of consumption.
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To understand the food supply of Sapienza University, the following figures (Figures 9 and 10)
were analyzed, focusing on the places inside the university: canteen, vending machines, and bar,
which were called group 1. Group 2 covered people who usually ate outside of the university:
food delivery, store/supermarket, and restaurants.
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While Figure 9 shows that fewer people from Group 1 considered their food habits
sustainable when compared to Group 2, Graph 10 demonstrated that approximately 40% of
people who ate in the bar and university canteen still purchased beverages in plastic bottles
and 52% bought food from vending machines. Additionally, topics about healthy nutrition
raised concerns about the Sapienza food supply. When people were asked about their
consumption of whole grains, the composition was as follows: Approximately 21% from
Group 1 answered “a lot” compared to 34% from Group 2; and 41% from Group 1 answered
“few” or “nothing” compared to 23% from Group 2. When the question was “How often
do you eat fruits and vegetables?” approximately 29% from Group 1 answered “a lot,”
compared to 48% from Group 2; and 25% from Group 1 answered “few” or “nothing”
compared to 11% from Group 2.

4.4. Sustainable Consumption Index

In this section, the SCI was developed. The index converted all answers into values;
each answer corresponded to a score from 0–1. In particular, 0 referred to the least sustain-
able, and 1 referred to the most sustainable. The SCI considered three dimensions of the
survey: ECI, WSRI, and HNI.

4.4.1. Environmental Consciousness Index

This dimension refers to the questions covering environmentally sustainable actions.
The set of six questions was the following: “Do you usually choose animal-based products
or plant-based products?”, “Do you tend to reduce red meat consumption?”, “Do you
usually buy fish from a sustainable retailer?”, “Do you usually choose seasonal products?”,
“How much attention do you give to eco/sustainable products?”, “Do you usually buy from
a sustainable store/seller?”. All the answers were transformed into values. For instance,
regarding the first question, “animal-based” is equal to 0, and “plant-based” is equal to
1. All the other answers followed the same patterns: “nothing/not at all” is equal to 0.25;
“few/rarely” is equal to 0.5; “enough/sometimes” is equal to 0.75; and “a lot/yes” is equal
to 1. In this dimension, each person may score from 1.25 (lowest score/least sustainable) to
6 (highest score/most sustainable). Figure 11 was created.
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Figure 11. Environmental Consciousness Index (ECI).

The mean of the ECI was 4.06; the mode and median were equal to 4. No one received
1.25, the minimum value, while very few people took the maximum value. After that, the
normalization of values was performed, creating a set of values from 0 to 1—transforming
the mean into 0.57.

4.4.2. Waste Segregation and Recycling Index

In this dimension, the following questions were analyzed: “What kind of beverage do
you drink during your meal?” and “How do you discard your waste after eating?”. The
first issue referred to the utilization of plastic, and the second one mentioned the discard of
food using separate waste collectors. Concerning the first question, the answer “Tap Water
or nothing” was equal to 1. In contrast, “Mineral water/other beverages in glass bottles”
was equal to 0.5, and “Mineral water/other beverages in plastic bottles” was equal to 0.
Regarding the second question, the answers “In the place of study/work using separate
waste collection” and “In places other than the place of study/work using separate waste
collection” were equal to 1; and the rest were equal to 0. In this dimension, each person
may score from 0 (lowest score/least sustainable) to 2 (highest score/most sustainable).
Figure 12 was created.
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Figure 12. Wast. Segregation and Recycling Index (WSRI).

The mean of the WSRI was 1.41; the mode was 2, and the median was 1.5. Most people
received the highest score; the sample had a good performance when considering separate
waste collection. After that, the normalization of values was performed, creating a set of
values from 0 to 1, transforming the mean into 0.71.
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4.4.3. Healthy Nutrition Index

In this dimension, a set of five questions was analyzed, aiming to understand if the
sample had healthy food habits. The questions were the following: “How many fruits and
vegetables do you consume?”, “How often do you choose fresh products/ingredients?”,
“How often do you eat whole grains?”, “How often do you eat legumes?”, and “Do you
drink sugary beverages?” All the answers were transformed into the following values: “a
lot” was equal to 1; “enough” was equal to 0.75; “few” was equal to 0.25; and “nothing”
was equal to 0.25; while the answer to the last question had the opposite value. In this
dimension, each person may score from 1.25 (lowest score/least sustainable) to 5 (highest
score/most sustainable). Figure 13 was created.
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Figure 13. Healthy Nutrition Index (HNI).

The HNI had 3.5 as the mean, mode, and median. No one received the least healthy
score, and some people received the highest one. After that, the normalization of values
was performed, creating a set of values from 0 to 1, transforming the mean into 0.6.

4.4.4. Final Result

SCI included the sum of all three dimensions already discussed: environmental
consciousness, waste segregation and recycling, and healthy nutrition.

Each person represents a value from 0 to 3. In particular, 0 referred to the least
sustainable, and 3 referred to the most sustainable. The values were normalized, and the
index was finalized within a score from 0 to 1, generating the Figure 14.

The SCI of Sapienza University had its mean equal to 0.67, the mode equal to 0.76, and
the median equal to 0.68.
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4.4.5. Open-End Answers: Solutions for Sustainable Food Consumption

The last topic of the survey was an open-ended question, where all participants were
free to write their own suggestions and concerns about sustainable food consumption.
Through the responses to “what solutions do you suggest making the food consumption
model more sustainable?”, it was possible to identify the most repeated words, understand
how people see the problem, and the solutions proposed. All points, commas, preposi-
tions, spaces, and irrelevant words were removed in this method. For a better analysis,
similar words were grouped, and only those that were fundamental to the study remained.
Figure 15 shows the most repeated words in the open-ended question of the questionnaire.
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According to the research, the above words were repeated with the following fre-
quency: Products/production (308 times); Food (275 times); Sustainable (153 times); Plas-
tic/packing (147 times); Consumption (114 times); Reduce (83 times); Meat (74 times); Local
(69 times); Information (44 times); Km (37 times); Season (36 times); Fresh (35 times); Price
(34 times); and Collection (33 times).

5. Discussion

The results demonstrated that 50 percent of the sample had enough knowledge regard-
ing sustainable food consumption, while 11 percent affirmed, they knew a lot about it. Even
though it seemed a favorable outcome, when they were asked if their food consumption was
sustainable, only 24 percent affirmed it was and 50 percent stated “maybe”. Considering the
answers come from highly educated people in a high-income country, more involvement
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with sustainability was expected. This result, therefore, appears to confirm what is indicated
by the literature previously mentioned regarding the lack of education on sustainability,
even if the same deficiency has been found in a segment of the population that other stud-
ies [90] have indicated as more attentive to the theme. However, some percent of the sample
does not appear to be far from the SDG 4.7 of the 2030 Agenda concerning the acquisition of
all the skills and knowledge useful for leading sustainable lifestyles.

The first research question analyzed in the survey was a possible gap between intention
and action, as summarized in Figure 3.

The analysis of the results confirms the research question of a gap between intention
and action for approximately 1/3 of the sample. The results obtained seem to be in
contradiction with what has been highlighted regarding the general theme of the level of
knowledge of sustainable food consumption. It would have been reasonable to expect a
higher percentage of the sample regarding the intention-to-action gap. Most likely, the
intentions of the sample are independent of the level of knowledge on the subject and
highlight a priori trust in retailers of sustainable products.

Another gap was observed when analyzing the figure for sustainable food consump-
tion versus sustainable fish retailers. The most interesting point was that one-quarter of
the total participants never bought fish from sustainable stores and 41 percent rarely pur-
chased fish from sustainable stores. The results obtained do not seem to confirm the second
research question, putting forward, in the literature, a specific and different sustainability
question on fish diets [91]. The sample interviews had in fact highlighted that 2/3 of the
participants lacked knowledge of the possible link fish have on sustainability.

The third research question discussed the tendency of consumers that had a plant-
based diet to be more concerned about sustainability or more sustainable compared to
those who followed an animal-based diet. Overall, the research question was confirmed in
this survey. The only topic that demonstrated no difference regarding the two diets was
the one related to separate waste collection: a total of 83 percent of the participants—from
both groups—separated their waste. These obtained results were in contradiction with the
consideration that sustainability remains marginal in daily food choices [66,92].

The last research question covered students belonging to Gen Z, who have sustainable
food consumption behavior, was satisfied.

The outcome demonstrated that people who usually ate in the bar, university canteen,
or vending machines had lower adherence to plant-based diets compared to other places; at
the same time, they tended to eat fewer legumes and whole grains. On the other hand, they
gave the same attention to eco/sustainable products and had the same fruit and vegetable
consumption patterns compared to the other places. The most concerning point was the
use of plastic/aluminum bottles inside the university, showing that people who usually
consumed in the university canteen, bar, and vending machines tended to consume more
plastic than in the places outside of the university. These results highlight the gap between
the level of sustainability of demand and the level of sustainability of the food offered in
internal supply chains and provide evidence of the crucial role of sustainable food supply
chain management [93].

Therefore, it seems the university should incentivize the sales of plant-based products
inside the university, either by increasing the variety of these items or lowering their prices.
One proposal could be partnerships between the university and local ecological fairs,
enhancing the work of smallholder farmers and the quality of their fruits, vegetables, and
whole grains—resulting in fairer prices and higher demands.

The fourth result discussed was SCI, which considered three important indexes for
estimating the sustainability value: ECI, WSRI, and HNI.

The final score of ECI was 0.57. It demonstrated that people were aware of the
environmental impact caused by food consumption; however, they did not give much
importance to the place of purchasing. Most people buy their food in supermarkets, the
most popular place for purchasing food, and they will not change this habit. The use of
supermarkets is linked to the greater economic sustainability of food consumed.
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The WSRI final score was 0.71 indicating the best performance of the used indicators.
The final score of HNI was 0.6. This result confirmed that the Sapienza community

was sufficiently aware of the nutritional characteristics of the food they consume.
The value of the SCI result was 0.67. It was not an unsustainable value since it

was above the average; however, it could be much better, considering the limitations of
the sample—highly educated people potentially interested in sustainability residing in a
high-income country.

Finally, the last question discussed the most frequent words found in the suggestions.
“Products/production” was the most repeated word (308 times) and was usually accompa-
nied by the word “Sustainable” (153 times). People often suggested purchasing sustainable
products; however, most of them did not buy from sustainable sellers, as analyzed before.
Those who cited the word “Products/production” often mentioned the necessity of more
places inside the university selling eco/sustainable products. At the same time, they em-
phasized that these items must contain better identification on their labels, calling attention
to the public.

“Food” appeared 275 times, the second most repeated word, exposing the awareness of
the sample about how impactful their food habits are and how fundamental it is to choose
the right products for achieving sustainability. This word was usually close to others, such
as “Local” (69 times), “Season” (36 times), and “Fresh” (35 times). Previously, the sample
showed good performance when asked if they chose seasonal/local products, corroborating
their perception of the environmental benefits of these types of food and their effective action
when buying them. The freshness of the food was also considered in the creation of the HNI,
since 95.5 percent of people tended to choose a lot/enough fresh ingredients. Therefore, some
people emphasized the need to have fresh products for sale inside the university, suggesting
the lack of it, another improvement Sapienza needs to consider.

Another word that accompanied “food” was “Km” (37 times), or “km 0”. These
products are commercialized near the place of production, so they do not travel kilometers
for their consumption. They are usually non-industrialized products, enhancing healthy
nutrition due to their freshness and quality. Additionally, they do not create environmental
consequences, by not requiring high levels of energy for storage or polluting via transporta-
tion. Moreover, it is interesting that people brought this concept to the survey, even though
it was not mentioned in the questionnaire, showing their knowledge of these products and
their advantages.

When observing the word “food,” many people cited the reduction in food waste
to achieve sustainability. As already discussed, 1/3 of the global food production is lost,
and the sample seems to be aware of that. Furthermore, they highlighted the necessity of
paying attention to the amount of food purchased since a great part of food waste happens
at the household level. The word “collection” appeared 33 times, and some suggestions
raised the importance of separating waste correctly. Separate waste collection provided
surprisingly one of the best outcomes, since 82 percent of people practised it, regardless of
the place of discarding.

“Consumption” (114 times) was a very frequent word as well, and “Plastic/packing”
(147 times) was frequent on the side of this word, demonstrating that people were aware of
the damage caused by plastic packing in the natural environment; most of them highlighted
the necessity of plastic elimination inside the university, mainly in bars, vending machines,
and canteens.

The word “Reduce” appeared 83 times, followed by “Meat” (74 times), most of the
time, side by side. The second section focused on understanding the patterns of the diets.
According to the literature [94], it was found that most of the Sapienza community is
trying to decrease their consumption of red meat, and, at the same time, most of them
followed a plant-based diet instead of an animal-based diet. Moreover, this work has
already demonstrated the environmental impacts meat consumption brings. Therefore, it
seems that people are aware of the issue and are changing their consumption habits.
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“Price” was repeated 34 times, always regarding the decrease in prices of food consid-
ered sustainable. Healthy food tends to be more expensive than industrialized food. This
is one of the critical issues of sustainable development, requiring immediate action from
local, regional, and national authorities aiming to limit sales of unhealthy and unsustain-
able foods. Public policies need to be designed to create incentives for local producers of
vegetables, legumes, and fruits. In this way, they could cultivate their food cheaply and sell
it for a better price to the consumers. On the other hand, those items considered unhealthy
should be penalized, using a rise in price to obtain a reduction in consumption.

Lastly, “Information” was cited 44 times, which means that people were urging for
knowledge about sustainability. Additionally, they required more details about sustainable
stores, especially for buying their products. Sustainability also was a very common word;
however, not many people knew its full meaning. Ironically, those who desired more
information were frequenting the university or working in its environment.

The results obtained in this research pointed out the importance of managing knowl-
edge with the main aim of reaching wisdom, and from this point improve the value of the
co-creation process [95,96]. More in detail, marketing knowledge management defined
as “a determining factor in the competitive and sustainable growth of companies and
international success” (Scuotto et al., 2022, p. 587) [97,98] also impacts on the competitive
advantage by affecting organizational performance and innovation capabilities [97,99].

Food consumption and consumer behavior of Gen Z in the university context provide
specific suggestions to improve policies directed to customer satisfaction.

6. Conclusions

This study aimed to understand the food consumption pattern within the Sapienza
University community by analyzing the answers of a questionnaire fit for this purpose.

Considering all the results of the survey and the SCI equals 0.67, the Sapienza com-
munity partially aligns with the SDGs. It is important to remember that the sample is
potentially interested in sustainability, since they voluntarily answered the questionnaire,
leading to a possible bias. Then, from the previous analysis, it is possible to say that the
sample showed small attention in purchasing food from sustainable places, especially
sustainable fish retailers. Additionally, according to their answers, the University food
supply should be improved in many aspects, such as the reduction in sales of plastic bottles
and the amplification of sustainable and healthy foods stock—mainly plant-based products.

Even though most of the sample had full or enough knowledge about sustainability,
only a quarter of them affirmed that their food consumption was sustainable. From that,
a possible gap between intention and action was identified. A solution to the problems
highlighted is certainly represented by the improvement of the level of knowledge within the
community. Therefore, strong and mass advertising campaigns are needed, clearly informing
the community about the linkage between food and sustainability and why it is important.

The sample also demonstrated awareness of the importance of waste segregation.
However, people still use plastic bottles more than they should—one of the most harmful
materials for the environment. Therefore, Sapienza University should restrict the sales
of plastic bottles inside bars, canteens, and vending machines since the great majority of
plastic utilization comes from these places.

In summary, the Sapienza community is partially committed to sustainable food
consumption, having good indicators regarding reducing meat; consciousness about the
importance of seasonal, local, and km0 products, and separation of waste. On the other
hand, the university must improve in other areas by providing a better supply of healthy
and sustainable foods, restricting plastic, and spreading more information regarding sus-
tainability and food access.

The case of Sapienza shows that the relationship between food and sustainability
is still not widespread among well-educated populations interested in the topic. This
fact raises a concern when we think of low-income communities with limited access to
education. Furthermore, considering the supply of unsustainable food within a renowned
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university, such as Sapienza, it is worrisome to think how other institutions with fewer
resources deal with the issue.

Since our survey is a cross-sectional study, one of its main limitations is the impossi-
bility of inferring causality between the variables analyzed. At the same time, it possibly
counts with a recall bias for being a questionnaire answered by a given sample—people
who study or work at the university.

The survey conducted had the purpose of carrying out a first evaluation able to
provide some basic indications regarding the awareness within Sapienza of the relationship
between sustainability and food. Based on the indications obtained at this stage, it is
expected to give rise to additional and in-depth investigations aimed at providing a model
of sustainable food consumption that can be replicated on a large scale.

From this research, both theoretical and practical implications can be discussed. Firstly,
the theoretical areas of food consumption, consumer behavior, and sustainability are
strongly detected among Gen Z in the context of higher education. Additionally, the
theoretical aspect of marketing knowledge management emerges as an area that can
strongly contribute to improving the value creation or co-creation (by involving multiple
actors) process.

Secondly, practical implications are related to the potential influence that food con-
sumption and consumer behavior among Gen Z can have on the policies of the Sapienza
University for merchandise and food distribution and consumption, with the main aim for
improving the quality-of-service provisions to satisfy the customers’ expectations.

Therefore, there is a need for greater dissemination of the topic to the mass popula-
tion in a simple and accessible way. Additionally, investing in a more sustainable food
supply within educational centers is fundamental for educating the next generation. Ulti-
mately, populations worldwide are expected to become more aware of the environmental
implications of food consumption, potentially advocating for a more sustainable future.

This paper has some limitations regarding the questionnaire and the methodology
used. The semi-structured questionnaire does not allow for a deeper investigation of certain
aspects. The other limitation is the qualitative methodology, which does not allow the
generalization of the results, as it is a single case study. For the generation of the results,
there would be a need to develop research, create multiple case studies to be compared,
and improve our knowledge of the phenomenon. As for future directions, with the creation
of this single case study, it is possible to create new research that identifies homogeneous
or different universities to create comparative studies.
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Turkey, 2019.

19. Brunori, G.; Jiggins, J.; Gallardo, R.; Schmid, O.; Perez Soba, M.; Banse, M.A.H.; Gaudin, T. New Challenges for Agricultural Research
Climate Change, Food Security, Rural Development, Agricultural Knowledge Systems; European Commission: Brussels, Belgium, 2009;
pp. 1–130.

20. Malagoli, C. Etica dell’Alimentazione; Aracne Editrice: Rome, Italy, 2006; pp. 1–308.
21. Brennan, L.; Langley, S.; Verghese, K.; Lockrey, S. The role of packaging in fighting food waste: A systematized review of

consumer perceptions of packaging. J. Clean. Prod. 2021, 281, 125276. [CrossRef]
22. Zecca, F. Sustainability of consumption model and climate change in the agrifood system. Riv. Di Studi Sulla Sostenibilità 2019, 1,

1–17. [CrossRef]
23. De Boer, J.; Helms, M.; Aiking, H. Protein consumption and sustainability: Diet diversity in EU-15. Ecol. Econ. 2006, 59, 267–274.

[CrossRef]
24. Pocol, C.B.; Marinescu, V.; Dabija, D.C.; Amuza, A. Clustering Generation Z university students based on daily fruit and vegetable

consumption: Empirical research in an emerging market. Br. Food J. 2021, 123, 8. [CrossRef]
25. Gorynska-Goldmann, E. Barriers to the development of consumption sustainability: The consumers’ perspective in the food

market. In Proceedings of the International Scientific Conference Hradec Economic Days Part I, Hradec Kralove, Czech Republic,
5–6 February 2019; Jedlicka, P., Maresov, P., Soukal, I., Eds.; University of Hradec Králové: Hradec Králové, Czechia, 2019;
pp. 243–251.

26. Govidan, K. Sustainable consumption and production in the food supply chain: A conceptual framework. Int. J. Prod. Econ. 2018,
195, 419–431. [CrossRef]

27. White, K. The elusive green consumer. Harv. Bus. Rev. 2019, 11, 124–133.
28. Bellemare, M.F.; Çakir, M.; Peterson, H.H.; Novak, L.; Rudi, J. On the measurement of food waste. Am. J. Agric. Econ. 2017, 99,

1148–1158. [CrossRef]
29. Coff, C.; Korthals, M.; Barling, D. Ethical Traceability and Informed Food Choice. In Ethical Traceability and Communicating Food;

Coof, C., Berling, M., Korthlas, M., Nielses, T., Eds.; Springer: New York, NY, USA, 2008; pp. 1–18.
30. Millstone, E.; Lang, T. The Atlas of Food, 2nd ed.; Earthscan: London, UK, 2008.
31. Reisch, L.; Eberle, U.; Lorek, S. Sustainable food consumption: An overview of contemporary issue and policies. Sustain. Sci.

Pract. Policy 2013, 9, 7–25. [CrossRef]
32. Lipinski, B.; Hanson, C.; Lomax, J.; Kitinoja, L.; Waite, R.; Searchinger, T. Reducing Food Loss and Waste. In Stallment 2 of Creating

a Sustainable Food Future; World Resources Institute: Washington, DC, USA, 2013.
33. Su, C.-H.; Tsai, C.-H.; Chen, M.-H.; Lv, W.Q. U.S. Sustainable Food Market Generation Z Consumer Segments. Sustainability 2019,

11, 3607. [CrossRef]

http://doi.org/10.1073/pnas.1906908116
http://doi.org/10.1126/sciadv.aav0474
http://doi.org/10.1016/S0140-6736(18)31788-4
http://doi.org/10.1038/s43016-021-00225-9
http://doi.org/10.1038/s43016-021-00358-x
http://doi.org/10.3390/su14031325
http://doi.org/10.3389/fpsyg.2020.01603
http://doi.org/10.3390/agriculture12010061
http://doi.org/10.3390/su12197939
http://doi.org/10.1016/j.jclepro.2020.125276
http://doi.org/10.3280/RISS2019-001003
http://doi.org/10.1016/j.ecolecon.2005.10.011
http://doi.org/10.1108/BFJ-10-2020-0900
http://doi.org/10.1016/j.ijpe.2017.03.003
http://doi.org/10.1093/ajae/aax034
http://doi.org/10.1080/15487733.2013.11908111
http://doi.org/10.3390/su11133607


Sustainability 2022, 14, 9852 21 of 23

34. Thogersen, J. Country differences in sustainable consumption: The case of organic food. J. Macromarket. 2010, 30, 171–185.
[CrossRef]

35. Shrum, L.J.; McCarty, T.M. Lowrey Buyer characteristics of the green consumer and their implications for advertising strategy. J.
Advert. 1995, 24, 71–82. [CrossRef]

36. Verbeke, W.; Viaene, J. Consumer attitude to beef quality labels and associations with beef quality labels. J. Int. Food Agribus.
Mark. 1999, 10, 45–65. [CrossRef]

37. De Pelsmacker, P.; Driesen, L.; Rayp, G. Are Fair Trade Labels Good Business? Ethics and coffee buying intentions Working Paper of
Faculty of Economics and Business Administration: Ghent, Belgium, 2003.

38. Vermeir, I.; Verbeke, W. Sustainable food consumption among young adults in Belgium: Theory of planned behaviour and the
role of confidence and values. Ecol. Econ. 2008, 64, 542–553. [CrossRef]

39. Verain, M.C.; Bartels, J.; Dagevos, H.; Sijtsema, S.J.; Onwezen, M.C.; Antonides, G. Segments of sustainable food consumers: A
literature review. Int. J. Consum. Stud. 2012, 36, 123–132. [CrossRef]

40. Verain, M.C.; Dagevos, H.; Antonides, G. Sustainable food consumption. Product choice or curtailment? Appetite 2015, 91,
375–384. [CrossRef]

41. Vanhonacker, F.; Van Loo, E.J.; Gellynck, X.; Verbeke, W. Flemish consumer attitudes towards more sustainable food choices.
Appetite 2013, 62, 7–16. [CrossRef]

42. Hoek, A.C.; Pearson, D.; James, S.W.; Lawrence, M.A.; Friel, S. Healthy and environmentally sustainable food choices: Consumer
responses to point-of-purchase actions. Food Qual. Prefer. 2017, 58, 94–106. [CrossRef]

43. Annunziata, A.; Mariani, A. Consumer perception of sustainability attributes in organic and local food. Recent Pat. Food Nutr.
Agric. 2018, 9, 87–96. [CrossRef]

44. de-Magistris, T.; Gracia, A. Consumers’ willingness-to-pay for sustainable food products: The case of organically and locally
grown almonds in Spain. J. Clean. Prod. 2016, 118, 97–104. [CrossRef]

45. Van Loo, E.J.; Hoefkens, C.; Verbeke, W. Healthy, sustainable and plant-based eating: Perceived (mis) match and involvement-
based consumer segments as targets for future policy. Food Policy 2017, 69, 46–57. [CrossRef]

46. Risius, A.; Hamm, U.; Janssen, M. Target groups for fish from aquaculture: Consumer segmentation based on sustainability
attributes and country of origin. Aquaculture 2019, 499, 341–347. [CrossRef]

47. Dumitras, D.E.; Harun, R.; Arion, F.H.; Chiciudean, D.I.; Kovacs, E.; Oroian, C.F.; Porutiu, A.; Muresan, I.C. Food Consumption
Patterns in Romania during the COVID-19 Pandemic. Foods 2021, 2021, 2712. [CrossRef]

48. Rodrigues, J.F.; dos Santos Filho, M.T.C.; de Oliveira, L.E.A.; Siman, I.B.; de Fatima Barcelos, A.; de Paiva Anciens Ramos, G.L.
Effect of the COVID-19 pandemic on food habits and perceptions: A study with Brazilians. Trends Food Sci. Technol. 2021, 116,
992–1001. [CrossRef] [PubMed]

49. Güney, O.I.; Sangün, L. How COVID-19 affects individuals’ food consumption behaviour: A consumer survey on attitudes and
habits in Turkey. Br. Food J. 2021, 123, 7 2307-2320. [CrossRef]

50. Filimonau, V.; Le Hong, V.; Beer, S.; Ermolaev, V.A. The COVID-19 pandemic and food consumption at home and away: An
exploratory study of English households. Socio-Econ. Plan. Sci. 2021, 82, 101125. [CrossRef]

51. Rodriguez-Besteiro, S.; Valencia-Zapata, G.; Beltrán de la Rosa, E.; Clemente-Suárez, V.J. Food consumption and COVID-19 risk
perception of university students. Sustainability 2022, 14, 1625. [CrossRef]

52. Vargas-Sanchéz, A.; Perano, M. Halal tourism through the lens of generation Z in a muslim majority country: Implications on
tourist services. Int. J. Bus. Manag. 2018, 13, 36–49. [CrossRef]

53. Antonelli, M.; Katarzyna, D.; Fattibene, D.; Principato, L.; Recanati, F. Italy and Food: Nutritional Challenges, Agriculture, Food Loss
and Waste; Barilla Foundation: Parma, Italy, 2019; pp. 1–36.
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