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Abstract: Sustainability is currently one of the most
pressing topics, and it is accepted that food has strong
implications on the concept. On the other hand, food is
very relevant for tourism, since not only it is part of the
daily behaviour, but also it is also presented as a product.
That is why we need to train food professionals with an
increasing awareness to these issues in order to enable
them for the design and production of sustainable and
balanced meals.
Within the context of two curricular units included in
the graduation on Cookery and Food Production, students were challenged to develop sustainable and balanced meals by reformulating the proportions of food,
giving privilege to the vegetable component of the dish
and lesser importance to products of animal origin. This
includes the dish design and naming of the recipes. Some
teacher–student dialogue was used, complemented with
primary data collected by a questionnaire.
Results were undoubtedly good. Students became aware
of the differences between the quantities normally served
and those needed from the health and nutrition point of
view, which also have a greater impact on sustainability.
Considering the 17 United Nations (UN) Goals, several
were focused, namely no. 3 – good health and well-being
and no. 12 – responsible consumption and production.
Intervening and training future professionals in this area
will make it easier to convey these good practices not
only to the hospitality service, but also to the public daily
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life, with the potential to change mentalities about what
should be the food for the future.
Keywords: Health; Sustainability; Plant-based diets; Food
and tourism

1 Introduction
In the past years, there has been an increasing concern
about sustainability, in light of its importance for the
future of the planet. Food is one of the aspects that has a
significant impact on sustainability, with implications in
several of United Nations (UN) Sustainable Development
Goals (SDGs) (Willett et al., 2019; United Nations, 2018).
Currently, we have a large body of scientific evidence
supporting the need to change food systems to reduce
consumption of animal products by promoting food patterns based on plant foods.
Besides the fact that plant-based diets are better for
the environment and the planet, this food pattern is also
better for the health of populations, which means that
sustainability and health interconnect with each other,
because the basis of a balanced diet is very close to the
principles of sustainable food
(Hemphill, 2017; van Dooren, Douma & Aiking, 2017).
A report by the Lancet Commission, published earlier
this year, refers to malnutrition, obesity and climate
change as the three phenomena that have the greatest
impact on the future of the planet and people. Malnutrition is currently the largest worldwide cause of health
loss, either through lack of food or through excessive
consumption of foods of low nutritional value, leading
to obesity. In addition to the effect that this phenomenon has on health, it is related to and aggravates climate
change that, in turn, will lead to the production of foods
with lower nutritional content, increase the price of food
and divert food consumption to foods with less nutritional
relevance and greater energy density, reinforcing obesity,
creating a vicious cycle that strengthens itself (Swinburn
et al., 2019).
This work is licensed under the Creative Commons Attribution
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For tourism, food is relevant, firstly because it is part
of the daily behaviour. As tourists, in any country or place,
people always need to eat. On the other hand, food can
also be offered and presented as a product. Food is part of
culture and people often consume it as part of the touristic
experience.
Although it is not easy to retrieve data on how many
tourists we have in Portugal each year, numbers from the
National Authority for tourism show that, in 2018, we had
a total of 57.6 million tourist overnight stays in the country,
coming from the total number of people who used any
kind of tourist accommodation establishment (Turismo de
Portugal, 2019). Even if we consider that a part of these
are work-related accommodation, all these people must
have eaten during their trip. If we estimate an average of
two meals a day, we have around 115 million meals a year,
which is a considerable number of food items and food
practices with an impact on sustainability. A considerable
percentage of them may be truly “foodies”, people who
travel because of their search for (nice) food experiences.
Animal food production is one of the factors that contribute the most to the degradation of the earth, loss of
biodiversity and climate change. Foods of vegetable origin
are more efficient at converting natural resources into
energy and nutrients for human consumption (Riordan
& Stoll-Kleemann, 2015). Greenhouse gas emissions
amounting to 15%–23% are related to agriculture; but of
these, 12%–19% have to do with animal production, which
means that reducing meat consumption is imperative not
only for health reasons, but also for sustainability issues
(Swinburn et al., 2019).
However, in our society and particularly in developed
countries, meat and dairy products are seen as positive
“healthy” foods, particularly as an exceptional source of
protein. The food industry reinforces these messages and
way of thinking and also makes these products being seen
as extremely affordable (Riordan & Stoll-Kleemann, 2015).
Not only these foods are perceived as extremely good
and important, but also our food patterns translate and
extend this way of thinking by excessive consumption of
meat, which is a common practice. The centrality of the
dishes is in the meat or fish, and this is something that
is taught to us since we are very young, which becomes a
habit and part of our conception of what is a proper food
pattern and standard (de Boer & Aiking, 2017; Riordan &
Stoll-Kleemann, 2015; Graça et al., 2019).
In any restaurant, and for the great majority of chefs,
the recipes that are available always highlight meat or
fish. Protein, as a nutrient, is viewed as the most important of nutrients, and dishes are protein-centred, with
meat or fish as the main component of the dish. This puts
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vegetal components at the last place, with most people
not appreciating them and often doing without them or
treating them as a mere decoration element on a plate (de
Boer & Aiking, 2019).
While meat has a symbolic meaning associated with
convenience, wealth and well-being (Korzen & Lassen,
2010), vegetables are foods associated with poverty and
food shortages. Despite the recommendations and countless studies that associate and recommend a greater
intake of vegetables, people do not value their consumption or their importance in health (IFIC Foundation, 2018;
Mc Morrow et al., 2016; Schösler & de Boer, 2018) and our
current consumption does not meet the recommendations
(Lopes et al., 2017).
The education of food professional poses an important role in these subjects, while it can deconstruct myths
and provide an opportunity to engage these professionals
in innovative ways of looking at food, the way it is thought
about and how it is served to the costumer (Navarrro et
al., 2012), thus creating a break for change and novel food
systems.
For all these reasons, the objective of this research
was to train future food professionals for increasing their
awareness on these issues and, on the other hand, enabling them for the design and production of sustainable
and balanced meals. The purpose of this work was to
increase awareness about health and sustainability issues
in tourism and hospitality students, increase technical
skills in vegetable preparation and cooking, design and
develop sustainable and balanced meals and understand
the difference between current and future practices.

2 Methodology
Within two curricular units that work as an interdisciplinary subject between Dietetics and Culinary Arts, specific
tasks were added to an assignment focusing on health,
nutrition and sustainability. Apart from the usual recipe
development that occurs for these classes, the tasks
included calculation of food portions (FCNAUP, 2003)
and carbon footprint (CLEANMETRICS, 2008) for each
dish and also renaming of the dishes stating the vegetable
items first and the animal products last.
A questionnaire was created to assess students’ feedback on the assignment and how it affected their competence and awareness on sustainability and health. Since
no other similar studies or questionnaires were found
related to this subject, the authors developed a questionnaire considering the objectives of the study. The ques-
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tionnaire included 16 total questions, which consisted of
3 initial questions to characterise the sample (nationality,
age and gender); 9 linear-scale questions, in which a Likert
Scale of 9 points was used to evaluate how the assignment
contributed to competence and awareness (knowledge of
sustainability, knowledge of how food relates to sustainability, awareness on sustainability, knowledge on food
groups and recommended portions, technical skills on
cooking and preparing vegetables, ability to create more
balanced and sustainable dishes, awareness on the need
to increase vegetable consumption and reduce meat consumption); 2 questions on the importance of the role of
cooking professionals on these issues and 2 final questions about how much students enjoyed doing the assignment and which aspects could be improved.
The questionnaire was developed using Googleforms
platform and was sent to all of the students who attended
both classes. The data were analysed using the software
RStudio version 1.1.453.

3 Results and discussion
A total of 37 students answered the questionnaire (40.5%
female and 59.5% male). The age of the respondents varied
from a minimum of 20 to a maximum of 42 years, with an
average of 24 years.
The results from the questions about how students
perceived their acquired competences related to sustainability and balanced meals are presented in Figure 1. The
boxplots clearly show that the majority of responses are
concentrated between 6 and 9, revealing that they felt the
proposed assignment increased their knowledge in this
matter.

Figure 1: Students’ perceived acquired competences

A total of 89.2% of students scored 6 or more on the
question about if the assignment contributed to increased
knowledge on sustainability and 67.7% scored 7 or more
on the question about how the assignment contributed to
understanding the impact food has on sustainability. This
teaching–learning–experience also greatly contributed to
learn about food groups and food portions; 70.3% scored 7
or more on food groups and 86.5% on food portions, with
40.5% scoring 9 for this question. Although food groups
and food portions are covered in Nutrition class in the first
year, only in the last semester (6th semester, 3rd year), students have the opportunity to explore food portions in the
practical classes, observing exactly what a certain amount
of gram means visually on a plate. They got this opportunity only due to the collaborative work done by the two
teachers (authors) involved in the study.
The competence that reached lower values was about
learning of vegetable cooking techniques. Results varied
from 1 to 9, with 35.1% of students scoring less than 6. Nevertheless, 56,75% of the students answered this question 7
to 9 points. The lower values on this question imply that
students must better explore these cooking techniques
and be trained in them.
Globally, students feel that this assignment largely
contributed to their ability to create more sustainable and
balanced meals. This was the question that scored the
higher values, 78.4% scoring 7 or above, of which 56.8%
scored 8 or 9.
Students also reported that this teaching–learning
experience contributed to an increased awareness about
food and sustainability. These results are presented in
Figure 2.
A total of 81.1% scored 6 or more on general increased
awareness of sustainability. Awareness of the importance
of reducing meat consumption and increasing vegeta-

Figure 2: Students’ report on their awareness of food and
sustainability
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ble consumption was even higher, with 84.2% scoring
between 7 and 9 for increasing vegetables and 83.8%
scoring in the same range for reducing meat.
All the students stated that cooking professionals
(chefs) have an important role to play on sustainability
issues, considering that this role is very important, with
83.8% scoring between 7 and 9, of which 54.1% scored 9.
General feedback on the assignment was very positive (86.5% scored between 7 and 9 on how much they
enjoyed working on the assignment). Only 10 students
wrote comments on the singe open question, stating that
it was a motivating and dynamic experience that generated self-interest and commitment, especially the fact
that they were working to present to an outer public. The
less-positive aspect is the fact that some student groups
may be too big, which does not always allow for the best
group interaction.
We have stated before that plant-based foods have
a negative perception. Although they are excellent food
from the nutritional and environment point of view, their
value is not well recognised either by the public or by food
professionals.
Of all the plant-based foods, vegetables are considered the most difficult to know (too many varieties are
available) and are harder to choose and select, either from
the quality point of view, meaning the characteristics of
each vegetable that allow the consumer to know that it is
in the right state for preparation and cooking, organoleptic quality, or from the cooking procedure point of view
– which vegetables go better with what and how to cook
them. Students feel they are less creative with vegetables,
and that they associate vegetable cooking and preparation as being harder and more time consuming.
This reflects on the teachers; as the mindset of
cooking professionals is meat-centred, cooking classes
do not focus on vegetable cooking techniques. So, when
faced with the challenge to do it, students find it hard to
cope with the challenge. Also, although students were
specifically trained on this during the assignment, it is the
one competence that scored lower values on the questionnaire, which means that more effective and broader work
must be done in this area, probably starting from the first
year of cooking classes.
Another issue that emerged was the perception that
vegetable food is less tasty food. Studies have shown that
taste is the major driver of food choice and acts as the
main barrier when trying to reduce meat consumption,
which is extremely linked to pleasure (Riordan & Stoll-Kleemann, 2015). When confronted with the need to reduce
meat by half or more, students reported “… no one will
like that…” and “… people will be hungry if they don’t eat
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meat…, no one will eat the vegetables…”. Chefs wish to
provide good experiences and the idea of pleasure seems
to be clearly associated with the meat-eating experience.
There are several factors that contribute to taste perception, the physiological ones (basic tastes and flavour),
individual factors, such as preferences, health or mood,
and the ones that are related to food palatability, such as
texture, colour, shape, sound, and temperature
(Aschemann-Witzel, Ares, Thøgersen, & Monteleones,
2019; Eertmans, Baeyens, & Van den Bergh, 2001; Forde,
2018). Chefs must be able to act on these last ones, working
to create plant-based foods that are extremely tasty, full
of flavour, with a nice texture, shape and colour, innovating to increase acceptability and consumer experience.
Once again, this is an issue that needs to be addressed
in cooking classes, reformulating the curricula in order
to increase the number of classes of vegetables and other
plant-based foods that are prepared and cooked.
Nutrition and carbon footprint calculation, comparing animal- versus plant-based foods, yields a lot of surprise and discussion. From these discussions, we were led
to believe that it is important to advocate for plant-based
food, so that they gain a different status, more modern
and fashionable, associating the concepts of intelligence,
social status, elegance and wealth to eating of these types
of food. Using some of these exercises to create posters
and other material to become available for cooking professionals and consumer may be a way of changing the
perceptions, and therefore changing the way people eat
and look at different foods.

4 Conclusion
This study allowed for a better understanding of some of
the issues underlying the low use and consumption of vegetables, related to cooking professionals. It also showed
that with adequate challenges and proper training, it is
possible to change perceptions and increase awareness on
the health and sustainability concerns, allowing for better
practices.
Investing on new techniques for cooking and presenting plant-based foods, we are creating a pathway to
increase vegetable consumption, which will address SDG
no. 3 – good health and well-being, while reducing the
focus on animal proteins and foods. This also responds
directly to the SDG no. 12 – responsible consumption
and production. Indirectly, these actions will then act on
many of the other UN 17 objectives, namely: no. 6 – clear
water and sanitation, no. 8 – decent work and economic
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growth, no. 11 – sustainable cities and communities, no.
13 – climate action, no. 14 – life below water and no. 15
– life on land. Also, all this work is developed in partnership with other institutions, looking to get the message
out to the public, acting to foster healthy lifestyles, which
addresses objective no. 17 – partnerships for the goals.
Intervening and training future professionals in this
area will make it easier to convey these good practices to
the hotel, catering and tourism employers and market,
leading to the creation of differentiated and innovative
products. As tourism, restaurants and catering services
are so widely distributed and are largely used by tourists
and people in their daily working or leisure activities, this
setting could have a pedagogical role in the sense that a
more innovative/sophisticated experience could allow the
message to be brought to the public (consumers) with the
potential to change mentalities and the perception about
what should be the food for the future.
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