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RESUMO

In the Brazilian Cerrado, the land-use change caused by the expansion
and intensification of agribusiness farming has led to dramatic
socio-environmental problems. To foster sustainable development,
Brazilian farming students have to learn about land use according
to the Sustainable Development Goals and how to implement them
on their home farm and future workplace. Through a questionnaire-
based survey, our study explored the perceptions of 128 students at
the Family Farming High School of Porto Nacional on the sustainability
of farming systems in the Cerrado of Tocantins. We analyzed the
effectiveness of the school in teaching sustainability, the students’
occupational preferences and perspectives, and their sentiment
about three common farming systems in the Cerrado of Tocantins,
i.e., agribusiness, family farming, and agroecological farming, and
their opinion on the business relationships among the three systems.
Even though our study confirmed the effectiveness of school-work
alternation models in transferring sustainability practices from school
to home farmes, it also revealed farming students’ poor understanding
of the systemic definition of sustainability. Students defined
sustainable and unsustainable farms with different perspectives and
evaluation criteria, most of them referring to environmental indicators
such as the way materials are used, whether the natural environment
is protected, and whether biodiversity is preserved on the farm.
There is a discrepancy between students’ occupational preference
and their prevalent sentiment about family farming, agribusiness, and
agroecological farming. While more than half of them would accept

No Cerrado, a transformagdo do uso da terra causada pela expansdo e
intensificacdo da agricultura do agronegdcio tem levado a problemas
socioambientais dramdticos. Para promover
sustentavel, é fundamental ensinar aos estudantes brasileiros de agricultura
os Objetivos de Desenvolvimento Sustentdvel relacionados ao uso da terra e
como implementa-los em sua propriedade de origem e em seu futuro lugar

o desenvolvimento

de trabalho. Por meio de uma pesquisa baseada em questiondrios, nosso
estudo explorou as percepgoes de 128 alunos da Escola Familia Agricola de
Porto Nacional sobre a sustentabilidade dos sistemas agricolas no Cerrado
de Tocantins. Analisamos a eficacia da escola no ensino da sustentabilidade,
as preferéncias e perspectivas profissionais dos alunos, seus sentimentos em
relagdo a trés sistemas agricolas comuns no Cerrado de Tocantins — ou seja,
agronegdcio, agricultura familiar e agroecoldgica — e suas opinides sobre
as relagGes comerciais entre os trés sistemas. Embora nosso estudo tenha
confirmado a eficicia dos modelos de alternancia entre escola e trabalho
na transferéncia de praticas de sustentabilidade da escola as propriedades
familiares, também revelou ser fraco o entendimento dos estudantes
campesinos sobre a definigdo sistémica de sustentabilidade. Eles definiram
produgdes sustentdveis e insustentdveis com diferentes perspectivas e
critérios de avaliagdo. A maioria deles referia-se a indicadores ambientais
como a maneira pela qual os materiais s3o usados, como 0 ambiente natural
é protegido e a biodiversidade é preservada na propriedade da fazenda.
Existe uma discrepancia entre a preferéncia ocupacional dos estudantes
e seu sentimento prevalente para a agricultura familiar, agroindustrial e
agroecoldgica. Apesar de mais da metade deles aceitarem trabalhar em
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to work on an agribusiness farm, significantly more students have a
positive sentiment in favor of family farming and agroecological farming
than agribusiness farming. The three farming systems, however, are
not perceived as contending or isolated but as partnering businesses,
featuring low competition and high cooperation rates. Our study
contributes to a broader appreciation of the Brazilian students’
perception of farming sustainability in the Cerrado of Tocantins and
helps environmental education programs improve their effectiveness
in transferring sustainability.

Keywords: agroecology; family farming; soy; environmental education;
sentiment analysis; business cooperation.

uma empresa de agronegdcios, significativamente mais estudantes tém
um sentimento positivo para com a agricultura familiar e agroecoldgica do
que para com a do agronegadcio. Os trés sistemas agricolas, no entanto, ndo
s3do vistos como concorrentes ou isolados, mas como empresas parceiras,
caracterizadas por baixa concorréncia e altas taxas de cooperagdo.
Nosso estudo contribui para uma apreciagdo mais ampla da percepgao
dos estudantes brasileiros sobre a sustentabilidade agricola no Cerrado
do Estado de Tocantins e ajuda os programas de educacdo ambiental a
melhorar sua eficacia na transferéncia da sustentabilidade.

Palavras-chave: agroecologia; agricultura familiar; soja; educagdo
ambiental; andlise de sentimentos; cooperagdo.

Introduction

There is no doubt that land-use change and farming intensifica-
tion have had a dramatic impact on biodiversity, ecosystem function-
ing, and the provision of ecosystem services all over the world (IPBES,
2019). The expansion of monocultures (Ramankutty et al., 2018) and
the increased use of synthetic pesticides and mineral fertilizers (Shar-
ma et al., 2019) have caused major environmental damages, such as wa-
ter pollution (Mateo-Sagasta et al., 2017), severe soil erosion (Borrelli
etal., 2017), and an overall aggravation of land degradation (Gibbs and
Salmon, 2015). Despite numerous national, international, and global
policy initiatives during the past decades, the negative trend of these
environmental crises could not be reversed. As a countermeasure, the
United Nations (UN) recently announced that the 2021-2030 period
would be the “Decade on Ecosystem Restoration” (United Nations De-
velopment Programme, 2020) to promote environmental policies that
specifically target and promote the restoration of degraded lands.

Currently, land-use change and land degradation are particular-
ly rapid in South America, especially in the Cerrado, a vast savannah
located south and east of the Amazon rainforest (Ratter et al., 1997).
Covering 150-220 million hectares, the Cerrado is the second largest
biome in Latin America after the Amazon rainforest (Oliveira and
Marquis, 2002) and is considered one of the most biodiverse tropi-
cal savannahs of the world due to its rich diversity of vascular plants
(Eiten, 1994; Myers et al., 2000). Nonetheless, the natural vegetation
cover has decreased dramatically in the last decades. From approxi-
mately 56% in 2002, it dropped to 52% in 2008 according to a Brazilian
governmental survey (MMA et al., 2009). According to Beuchle et al.
(2015), instead, the decrease went from approximately 53% in 1990 to
4% in 2010. In other words, 40-55% of the 150-220 million hectares of
the Cerrado are now deforested and/or covered by croplands, pastures,
and mono-species forest plantations (Sano et al., 2010).
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Agribusiness as a whole (including supplies, industry, services, and
agricultural production) contributed to approximately 20.5% of Brazil’s
Gross Domestic Product (“GDP”), in 2019 (CEPEA, 2020). With an
estimated overall grain production and export of respectively 239 mil-
lion and 123 million tons, Brazil is the fourth largest grain producer in
the world and accounts for about 7.8% of the global production (Food
and Agriculture Organization of the United Nations, 2020). The main
grain cultivated in Brazil’s Cerrado is soybean. The unprecedented ex-
pansion of soy farming in the Cerrado made Brazil the world’s biggest
soybean producer (approximately 121 million tons per year) and ex-
porter (75 million tons per year) (United States Department of Agri-
culture, 2019). The increasing global demand for soybeans for human
consumption, especially from China, the EU’s cattle-feed soy flour im-
ports, and India’s soybean oil imports strongly contributed to Brazil’s
“soy supremacy escalation” (Sistema FIETO, 2018).

The dramatic landscape and land-use change of the Cerrado has
endangered a substantial number of animal and plant species and put
the whole biome under threat of degradation (Frangoso et al., 2015;
ICMBio, 2018). Besides deforestation and biodiversity loss, it has led
to significant soil alteration (e.g., available phosphorus and potassium,
and soil pH), nitrogen water pollution, and water shortages due to irri-
gation (Carvalho, 1999; Fearnside, 2001; Hunke et al., 2015).

These recent changes also had socio-economic impacts, such as gov-
ernance changes, territorial conflicts between traditional and agribusi-
ness land uses (e.g., in traditional and indigenous communities), and
the transformation of traditional livelihood strategies (Carvalho, 1999;
Fearnside, 2001). Additionally, the expansion of agribusiness farming
competes with family farming traditions, thus determining conflicts
within the Brazilian “dualistic” agrarian structure (i.e., the co-exis-
tence of agribusiness and family farming) (Pierri, 2013) and triggering
land displacements. Indeed, agribusiness farming and particularly the
expansion of soybean cultivation is coupled with cattle ranches relo-

RBCIAMB | v.57 | n.2 | June 2022 | 215-229 - ISSN 2176-9478



An outlook on the future of Brazilian agriculture: how farming students of Tocantins perceive sustainability in the Cerrado

cation and indirectly linked to land-use change in frontier areas, such
as the northern Cerrado regions (Richards, 2015). Once unsuitable for
crop production due to soil degradation (i.e., acidic, and nutrient-poor
soils containing relevant concentrations of aluminum) (Ratter et al.,
1997), the new frontier areas have been vastly occupied by soy agri-
business farms (Fearnside, 2001) and transformed into export-oriented
corn-soybean fields based on heavy use of fertilizers, pesticides, and the
introduction of GMO crops and grasses (Oliveira and Marquis, 2002).

The pressure of agribusiness production on smallholders may be
directly linked to the decline of the Brazilian rural population from
roughly 45% in 1970 to 19% in 2010 (IBGE, 2010). The decrease of
under-29 individuals was even more dramatic, going from 46 to 16%
(IBGE, 2010). The exodus of youth from rural areas translates into a
lack of successors and threatens the continuity of rural communities
and sustainable farming (Foguesatto et al., 2020). Family farm succes-
sion seems to depend on the farm size, a satisfactory rural income, and
family farming state incentives (Pessotto et al., 2019; Foguesatto et al.,
2020), whereas Brazilian agribusiness farms, especially those produc-
ing commodities such as soybeans, tend to fall under the control of
multinational companies (Medina, 2022).

In response to these profound environmental and socio-economic
changes, international awareness has increased, and so has the attention
of academic research on the socio-environmental impact of Brazilian
farming and, in general, on its sustainability (McKay and Nehring, 2014).

To embed sustainability in the “agribusiness vs. family farming”
dualistic agrarian structure of Brazil, efforts must be made to pro-
mote and transfer sustainability practices to Cerrado farms (Miller
et al,, 2019). On one hand, agribusiness farms should increase their
environmental sustainability by reducing their impact on the soil and
climate, and their energy consumption. They should also improve
their sustainable use of materials (e.g., consumables, machinery, infra-
structure, feed, and fertilizers), incorporate clear sustainability goals
in their farm vision, and enhance their social sustainability, for exam-
ple, by increasing the employees’ wages and cutting down dayworkers’
overwork (Miller et al., 2019). On the other hand, family farms should
focus on their social sustainability by upgrading working conditions
— in particular, the low wages and the work overload — and their eco-
nomic sustainability by increasing their liquidity and profitability and
reducing their dependence on state credits. Following the example of
agroecological farms, relying both on farm product sales and side or
off-farm revenues may be a solution (Miller et al., 2019).

On the road to pursuing more sustainable agribusiness and family
farms, environmental education is key because it teaches future farm-
ers about the importance of sustainable farming and how to implement
sustainability on their property or future workplace. The United Na-
tions Development Programme (2020, p. 25) stressed that “education
is one of the most powerful and proven vehicles for sustainable devel-
opment”. Specifically, SDG no. 4 “Quality Education” and SDG no. 12

“Responsible Consumption and Production” refer to environmental
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and sustainability education. The former thanks to its purpose of “[ac-
quiring] knowledge and skills needed to promote sustainable devel-
opment through, e.g., education for sustainable development and [..]
lifestyles” (United Nations Development Programme, 2020, p. 19), the
latter thanks to its purpose of “ensur[ing] that people everywhere have
the relevant information and awareness for sustainable development
and lifestyles in harmony with nature” (United Nations Development
Programme, 2020, p. 25). In this respect, high schools and universi-
ties that teach farming, forestry, and environmental sciences have a
particular responsibility in preparing students (i.e., future leaders and
practitioners) to face global environmental problems and tackle the

challenges that they bring at local and regional levels (Zerbe, 2020).

Materials and methods

Focusing on the State of Tocantins, in the northern region of the
Cerrado, we conducted an environmental and sustainability education
case study at the Farming High School of the city of Porto Nacional
(“EFAPN”). Widely used in social sciences, especially psychology and
education, as a qualitative research method, the case study approach al-
lows in-depth, multi-faceted explorations of an issue in its real-life set-
ting (Stake, 1995). The purpose of our case study was to understand the
students’ perception of sustainability in Tocantins and thus strength-
en the existing knowledge on sustainability education in the Cerrado.
Opting for a questionnaire-based case study, we were able to carry out
a holistic review of the topic based on valid, factual data, that we could
not have performed through a literature review only. It also reduced
the potential bias of our European view towards a Brazilian problem,
which was further eliminated by adding two national researchers to
our research team, in the data analysis and manuscript drafting phases.

At the EFAPN, we conducted a questionnaire-based survey with
farming students, the future generation of local farmers, to explore
their perceptions of sustainability and sustainable farming in the Cer-
rado of Tocantins. Specifically, our research goal was to understand the
school’s effectiveness in teaching sustainability, the students’ percep-
tions of sustainable farming, the students’ occupational preferences
and perspectives, and the students’ opinions on the relationships be-
tween the farming systems; namely, agribusiness, family farming, and
agroecological farming. All goals made up the sections of the question-
naire distributed to the students (Annex 1), which was completed in
Portuguese and translated into English for further analysis.

Although our findings cannot be generalized to all farming schools
in Brazil, they can be used to gain a broader appreciation of the Bra-
zilian students’ perception of farming sustainability and support a
more detailed exploration of sustainability education in the Cerrado.
The results should also support Brazilian educational institutions in
formulating regional and national sustainability goals and policies, and
applying them within study programs. This will help farming and envi-
ronmental students, hence future farmers and environmental manag-

ers, to apply sustainability in the Cerrado.
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Study area

The survey was conducted at the EFAPN, a farming high school
located in the rural outskirts of Porto Nacional, about three kilometers
from the city center (Figure 1). Porto Nacional is a city in the State
of Tocantins, in the northern region of the Cerrado, the vast Brazilian
savannah covering 150-220 million hectares south and east of the Am-
azon rainforest (Oliveira and Marquis, 2002).

Four land-cover types can be found in the Cerrado: The Cerradio
(woodland with trees of 12-15 m high), the Cerrado sensu strictu
(shrubland with shrubs and small trees of 2-8 m high), the Campo
Cerrado (grassland), and the riparian forest (Eiten, 1982). The climate
is seasonal, with the rainy season being from October to March and
the dry season from April to September. The mean annual precipita-
tion is between 800 and 2,000 mm (Ratter et al., 1997) and tempera-
tures are, on average, between 22 and 27°C throughout the entire year
(Klink and Machado, 2005). Soils are acidic and nutrient-poor and
have significant concentrations of aluminum. Therefore, soils dedicat-
ed to crop agriculture and livestock farming must be fertilized (Rat-
ter et al., 1997) and special modified crops and grasses must be used
(Rada, 2013).

Established in 1994 to offer farming education to the children of
Porto Nacional farmers, the EFAPN was created thanks to an inter-
action between the non-governmental organization “Comunidade de
Satide, Desenvolvimento e Educagdo” (“Health, Development, and Ed-
ucation Community”), the local rural and non-rural workers and their
representative associations, the State of Tocantins, and the municipal
government (Pereira, 2003; Bezerra et al., 2017; Chaves, 2017). We se-
lected the EFAPN as the target school of the study because it advocates
sustainable family farming and offers a distinctive rural educational
approach based on school-work alternation pedagogy (Bezerra et al.,
2017). Alternating between school weeks (“Tempo Escola”), used for
teaching theoretical knowledge and technical/farming practices, and
community weeks (“Tempo Comunidade”), used for field-based ap-
prenticeships in farming establishments (Pereira, 2003), the EFAPN
aims to bring adequate education to rural areas and promote the pro-
fessionalization of rural workers.

Deriving from a worldwide attempt in the 1980s and 1990s to reverse
the phenomenon of young people emigrating from the countryside to
cities, principally due to land-use intensification (de Brauw, 2019), such
an educational approach strives to encourage well-trained young farmers
to remain on their farms (Chaves, 2017). First starting as an elementary
school and later incorporating middle school and high school as well, the
EFAPN eventually opened a professionalizing farming school program
in 2003. In the following years, it opened two separate school programs,
ie, the Agropecudria (“Agriculture and livestock farming”) and the
Agroindustrial (“Agriculture and industrial food processing”) curricula.

Both the Agropecudria and Agroindustrial school programs are
linked to practical work but differ in the type of farming activity of fo-

cus and stage of the production chain. The Agropecudria curriculum

focuses on agricultural production and animal farming. It aims to build
professionals with knowledge and expertise related to soil and cultiva-
tion management, pest and disease control, crop growing and animal
breeding, animal feed provision, animal and plant health, technical con-
sultancy, and field expansion. The Agroindustrial curriculum, instead,
focuses on the processing and marketing of raw farming products.
It aims to build professionals with knowledge and know-how related to
chemical, microbiological, and sensory food analysis, and the selection,
classification, and storage of raw materials for animal and plant prod-
ucts. Students who take the Agroindustrial program are also taught to
identify and apply techniques to market and distribute processed farm-
ing products, as well as elaborate, apply, and monitor preventive hy-
giene health tests on the production and processing of farming goods.
According to the Brazilian education level scheme, students completing

the study programs at EFAPN have a “technical level” of graduation.

Figure 1 - The Cerrado biome. Dark grey areas show the soybean planted
area as in 2019. The black dot shows the location of the EFAPN farming
school, where the survey was conducted (Porto Nacional, State of
Tocantins, northern region of the Cerrado).

Source: Miller et al. (2019).
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Sample description

We surveyed 128 students of the EFAPN school which amounts to
about 60% of the total number of enrolled students in 2019. Participating
students belonged to farm families living in several municipalities of To-
cantins, with a residence-to-school distance ranging from 10 to 260 km.
According to an analysis by Chaves (2017), the 182 students enrolled at the
EFAPN in 2016 came from more than twenty municipalities surrounding
Porto Nacional. In July 2019, when we conducted the survey, the EFAPN
had more than two hundred enrolled students and a total of 128 students
took part in the survey. Of these, 89 (69.5%) were enrolled in the Agro-
pecudria (i.e., agricultural and livestock farming) school program and 39
(30.5%) in the Agroindustrial (i.e., agriculture and industrial food process-
ing) school program (Table 1). Male students were 80 (62.5%) and female
students 48 (37.5%). The average student age was 16 years. Their enroll-
ment period (i.e., total years at EFAPN) ranged from 8 weeks to 9 years,
with an average of 2 years and 4 months. Females had on average a shorter

enrollment period (2 years) than males (2 years and 6 months).

Data analysis

Six main analytical tools were used to analyze the questionnaire
answers:
« Tool no. 1: the conceptual definition of “sustainable farming” by
Robertson (2015);
Tool no. 2: a simple impact matrix;
Tool no. 3: the “Response-Inducing Sustainability Evaluation”
(“RISE”) tool (Grenz, 2015);
Tool no. 4: the three-sphere sustainability classification (Elkington,
1994);
Tool no. 5: the Sentiment Analysis tool developed by Amazon Web
Services ("AWS”);
Tool no. 6: Luo’s (2007) coopetition analysis scheme.

Table 1 - Sample characterization (n = 128).

Category Characteristic

male 62.5
Gender
female 37.5
=<16 46.9
>=17,<19 49.2
Age
>19 3.1
unknown 0.8
<1 15.6
>=1,<3 46.1
Total years at EFA >=3,<5 24.2
>=5 10.9
unknown 3.1
Agropecudria 69.5
School program
Agroindustrial 30.5
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Tool no. 1

In line with the triple-bottom line concept and the widely accepted
definition that sustainable farming systems must be economically via-
ble, environmentally safe, and socially fair (Robertson, 2015), we rated
the correctness of the students’ definition of sustainable farming. It was
marked as “correct” if it alluded to all three sustainability spheres, “par-
tially correct” if it mentioned less than three spheres, and “incorrect”
if it did not allude to any of the spheres. The analysis had to consider
the open issues and challenges of clearly defining sustainable farming.
In a broader sense, sustainable farming is depicted as the production
of food and other agricultural products that protects the ability of fu-
ture generations to do so, but narrowly defined, a single all-encom-
passing and absolute definition is doomed to fail (Velten et al., 2015).
This is because sustainable farming includes a wide range of farming
practices that combine different cropping systems, local environments,
and social contexts, (Robertson, 2015) and can refer to agroecology,
conservation agriculture, sustainable agricultural practices, sustainable
land management, and climate smart agriculture. All of them, however,
are intended to enhance human welfare while simultaneously ensuring
the long-term potential of natural resources and their environmental
services (IPCC, 2019). To reinforce our theory-informed research and
analysis of the students’ answers (Anibaldi et al., 2021), we also con-
sidered the two different approaches to measuring the sustainability
of farming systems. The first considers the farming system as a closed
area, and the second as intrinsically connected with the local or region-

al territory and its social communities (Lichtfouse et al., 2009).

Tool no. 2

A simple impact matrix was used to describe the impact of the
students’ home farms on the local community, and its environmen-
tal, social, and economic sustainability. We adopted a Likert scale from
1 (very negative impact) to 5 (very positive impact) and calculated the

average rated level for each parameter.

Tool no. 3 & 4

We based part of our research on a study performed in the Cerrado
by Miller et al. (2019) that analyzed the farming sustainability of soy
farms, traditional family farms, and agroecological farms. Using the
Response-Inducing Sustainability Evaluation (“RISE”), the study de-
termined the degree of sustainability of each inspected farm. In other
words, whether the farm individually fulfilled the triple-bottom line
requirements (i.e., economic resilience, social well-being, and environ-
mental integrity), both in the short and long-term (Bern University of
Applied Sciences, 2022).

RISE is a hybrid method between a full and rapid sustainability
assessment and is specifically tailored to farming enterprises (Bern
University of Applied Sciences, 2022). In the present study, RISE was
not used to perform a sustainability evaluation as it is originally meant

for, but to classify information in a meaningful and schematic way.
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Its 10 sustainability themes and 47 indicators were used to classify the
farming-related teaching content of the two school programs, the type
of farming practices adopted by students on their home farms, and the
farming practices that they referred to when they had to describe a/an
(un)sustainable farm in the Cerrado. Among the 10 RISE themes, six
themes belong to the environmental sustainability sphere (e.g., “Soil
use — SU”, “Animal husbandry — AH”, “Material use & Environmental
protection — MU & EP”, “Water use — WU”, “Energy & Climate — E
& C”, “Biodiversity — B”), two to the social sphere (e.g., “Working con-
ditions — WC” and “Quality of life — QOL”), and one to the economic
sphere (e.g., “Economic viability — EV”). The 10" RISE theme “Farm
management” referred to either the environmental, social, or economic
sphere of sustainability depending on the context.

First, each student’s answer was assigned to the RISE indicator that
best comprised the content of the answer. Then, each indicator was at-
tributed to the comprising RISE theme. Finally, each RISE theme was
assigned to the correspondent sustainability sphere using the three-
sphere sustainability classification scheme of Elkington (1994).

Tool no. 5

Sentiment analyses are powerful tools that are commonly used in
questionnaires, feedback reviews, and other types of written assessments
to determine the emotional behavior of online users. Among many oth-
er research fields, sentiment analyses are also applied in sustainability
research (Serna et al., 2017; Song et al., 2018; Sanchez-Rada and Igle-
sias, 2019). The AWS Sentiment Analysis tool helped us understand the
sentiment of the students about the two school programs and the three
farming systems (agribusiness, family farming, and agroecological farm-
ing). The default algorithm behind the tool identifies “emotional” words
and expressions contained in a written input query and classifies them
into four categories, i.e., positive, negative, neutral, or mixed sentiment,
with “neutral” indicating an impartial or indifferent feeling and “mixed”
indicating the presence of both positive and negative feelings. For each
category, the tool assigns a level of confidence that provides an estimate
of the algorithm’s accuracy in allocating the input data to that category.
In our case, we uploaded every pertinent answer as a single input query.
The output categories with a level of confidence > 0.80 were considered
statistically significant and labeled as dominant. For a level of confidence
< 0.80, the input query (i.e., the student’s answer) was discarded and la-

beled as “n.a.”.

Tool no. 6

“Coopetition” indicates the combination between cooperation and
competition. Luo’s (2007) four-quadrants coopetition analysis scheme
classifies the relationship between businesses in a very simple and
practical way, which is by their level of cooperation and competition,
either high or low. The four types of business relationships are:
« Contending (high competition, low cooperation);

Adapting (high competition, high cooperation);
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Isolating (low competition, low cooperation);
o Partnering (low competition, high cooperation).

Luo’s (2007) scheme was adopted here to analyze the opinion of
the students on the business relationships between agribusiness, family
farming, and agroecological farming.

When the student’s answer was incomprehensive, disconnected from
the asked question, or could not be classified with the above-listed an-
alytical tools, it was labeled as “n.a” and excluded from further analy-
sis. The titles of the tables and figures in the result section of this study
explicit the number of accepted surveyed students (“n”) or the number
of answers (“no. of ans”) — when a student could provide more than
one answer — and the number of discarded surveyed students or an-

>

swers (“n.a”). Considering the variety of the sample (“n”, “no. of ans”, and

“n.a’), the outcomes of all tables and figures are expressed in percentages.
Results

School effectiveness in teaching sustainability

Nearly half of the students (48%) gave a partially correct definition
of sustainability, but almost the same number of students gave an incor-
rect definition (42.5%). Only 9.4% could fully define a sustainable farm.
The large majority of students (93.7%) affirmed to have taken school cours-
es on “sustainable farming”. The most quoted courses in that context were
“Sustainable Development” and “Farming Production” Concerning the
content of these “sustainability” courses, students referred to sustainability
indicators mostly falling into three RISE themes, all of which belong to the
environmental sustainability sphere, i.e., “Material use & Environmental
protection” (30.1%), “Biodiversity” (24%), and “Soil use” (16.1%). Follow-
ing the RISE classification scheme description (Bern University of Applied
Sciences, 2022), “Material use & Environmental protection” refers to the
sustainable use of consumables, machinery, infrastructure, feed and fertil-
izers, and the storage, use, and disposal of materials in a way that does not
cause gas, liquid or soil emissions that can threaten the health of humans,
animals, or the environment. The environmental sustainability sphere was
alluded to 74.6% of the times, while the economic sphere reached 17.9%
(Table 2). Concerning knowledge transfer, 85.7% of the students claim to
apply the farming practices taught at EFAPN on their home farms.

Students’ perceptions of sustainable farming

When describing a sustainable farm, the three most frequently
mentioned RISE themes were “Material use & environmental pro-
tection” (33.8%), “Biodiversity” (26.9%), and “Economic viability”
(17.4%). The environmental sustainability sphere was alluded to 68.3%
of the times, while the economic sphere 25.5% (Table 3). Approximate-
ly 60.7% of the students declared to have seen or been to an unsustain-
able farm. The features of the unsustainable farm mainly referred to
the RISE themes “Material use & environmental protection” (27.4%),
“Biodiversity” (22.9%), and “Soil use” (11.7%). The environmental sus-
tainability sphere was alluded to 60.2% of the times (Table 3).
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Table 2 - Content of the sustainability courses classified according to the RISE tool (see Miller et al., 2019) and the three sustainability spheres scheme.

RISE themes (no. of ans. = 192; n.a. = 26)

Material Use &
Environmental
Protection

Animal
Husbandry

Energy &

SIS Climate

Water Use

15.1% 3.1% 30.2% 2.6% 5.7%

Sustainability spheres (no. of ans. = 134; n.a. = 26)

Environmental

Farm
Management

Quality of Economic
Life Viability

24.0% 2.6% 2.6% 10.9% 3.1%

74.6%

Social Economic

7.6% 17.9%

Table 3 - Students’ perception of the characteristics of a sustainable and unsustainable farm, and students’ strategies to improve the sustainability of their
home farms, according to the RISE tool and the three sustainability spheres scheme.

RISE themes

Soil Use (%)
Husbandry (%)
Material Use &
Environmental
Protection (%)
Water Use (%)

Sustainable farm
(no. of ans. = 204; n.a. = 17)

Unsustainable farm

(no. of ans. = 228; n.a. = 42) g U 2 g

Strategies to improve farm
sustainability 9.5 34 33 2.8
(no. of ans. = 179; n.a. = 21)

Biodiversity (%)
Quality of
Life (%)
Economic
Viability (%)
Farm
Management
(%)

Conditions (%)

34 26.5 34 0.5 15.7 3.9
0 4.8 22.4 8.3 1.8 8.8
6.1 28.5 7.8 2.8 6.1 11.7

Sustainability spheres Environmental (%) _ Social (%) Economic (%)

Sustainable farm 68.3
(no. of ans. = 145; n.a. = 17) .
Unsustainable farm 60.2
(no. of ans. = 128; n.a. = 42) :
Strategies to improve farm sustainability 776

(no. of ans. = 125; n.a. = 21)

On a 1 (very negative impact) to 5 (very positive impact) Likert scale,
28% of the students claimed that their home farms had a very positive im-
pact (i.e., value = 5) on the local community. Approximately 28% declared
that their farms had a positive impact (i.e., value = 4), and 31.4% that it had
a neutral impact on the local community (i.e., value = 3). About 10.2% of
the students claimed that it had a negative impact (i.e., value = 2) and only
2.5% a very negative impact (i.e., value = 1). The average rated value was 3.7.

Concerning the farm environmental sustainability, the outcomes
revealed that 22.7% of the students believe that their farms have a very
positive sustainability level, 39.5% a positive sustainability level, and
25.2% a neutral sustainability level. The average rated level was 3.7.
As for the farm social sustainability, 18.7% of the students rated the
sustainability level of their farms as very positive, 31.7% as positive,
and 30.9% as neutral. The average rated level was 3.4. Concerning the
farm economic sustainability, 19.2% of the students rated the sustain-
ability level of their farms as very positive, 24.2% as positive, and 42.5%
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6.2 25.5
21.1 18.8
12.8 9.6

as neutral. The average rated level was 3.4 Finally, the average rated
level of overall home farm sustainability was 3.5 (Figure 2).
Approximately 90.9% of the students would like to make their home
farms more sustainable. The strategies and farming practices cited by
the students to reach higher farm sustainability levels mainly alluded to
the three following RISE themes “Material use & Environmental protec-
tion” (33%), “Biodiversity” (28.5%), and “Farm management” (11.7%).
Accordingly, the environmental sustainability sphere was mentioned
77.6% of the times and the social sphere 12.8% of the times (Table 3).

Students’ occupational preferences and perspectives
Approximately 90% of the total number of students (both school pro-
grams) confirmed that they want to continue with farming after their stud-
ies, whereas 10% claimed that they would like to change their area of work.
Concerning their preferred farming system as a future workplace,
41% of the students did not choose any specific type of farming system
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and almost the same number (37%) specifically opted for agribusiness
farming. Family farming was chosen by 12% of the students and agro-
ecological farming by 10%. Nearly 60% (58.3%) of the students would
like to work on a soy farm, 33.3% would not and 8.3% do not have
any preference. These outcomes reflect the mainly positive (54.1%) or
neutral (38.8%) sentiment of the students about agribusiness farming.
Furthermore, most students have a positive sentiment about family

farming (88.8%), as well as agroecological farming (78.4%) (Figure 3).

Students’ opinions on the business
relationship among farming systems

More than half of the students (54.1%) believe that agribusiness and
family farming have a partnering relationship, with low competition and
high cooperation levels (Figure 4). Although several students (37.7%) think
that agribusiness and agroecological farming have a partnering relation-
ship, many of them (29.5%) believe that they are isolated, with low compe-
tition and low cooperation levels. The majority of the students (68.4%) re-
plied that family and agroecological farming have a partnering relationship.

Figure 2 - Students’ perception of the sustainability of their home farms
given in percentage (%) (n =11%n.a.:9|n__ =123;na.=5|n
120; n.a. = 8).

environmental social

economic =

Figure 3 - Sentiment of the students about agribusiness, family farming,
and agroecological farming (n =85 n.a.=43|n =89; n.a. =39
= 88; n.a. = 40).

agribusiness family

|n
agroecol.

Figure 4 - Students’ opinions on the relationships among farming systems

(n agribusiness & family — 85;n.a.=43|n agribusiness & agroecol. 61;n.a.=67|n agribusiness

& =57; n.a. = 71) based on Luo’s (2007) business coopetition analysis
agroecol.

scheme.
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Discussion

Worldwide, half of all habitable land is used for farming (Ritchie
and Roser, 2013). In Brazil, about one-third of the total land surface is
covered by farming areas (Metzger et al., 2019), with farming still ex-
panding at the cost of forests and natural areas (Food and Agriculture
Organization of the United Nations, 2018), and thus of the local bio-
diversity and global climate. To tackle the global climate crisis, achieve
and implement farming sustainability, and ensure biodiversity protec-
tion in the Cerrado, immediate actions must be taken. Following the
triple-bottom line paradigm of sustainability, farming practices that
not only are economically sound but also environmentally sustainable
and socially just must be quickly developed and applied. According-
ly, educational centers where the farmers of tomorrow are tutored have
a high responsibility to integrate effective education on environmental

issues and sustainability concepts.

School effectiveness in teaching sustainability

According to EFAPN’s statute, the school pursues local sustain-
able development by combining theoretical and practical classes and
encouraging students to correlate their studies with their family dy-
namics, the communities where they reside, and the surrounding nat-
ural environment (Bezerra et al., 2017). Both EFAPN study programs
offer courses linked to sustainability and its implementation within
farming and land-use practices. With courses such as “Sustainable
Farming” and “Sustainable Development’, students learn how to pro-
tect the environment, preserve biodiversity, manage and preserve the
soil, use materials (consumables, machinery, infrastructure, animal
fodder, and fertilizers) efficiently, and avoid waste. Teaching sustain-
ability in an explicit way and how to implement it has been revealed
as an important basis in environmental education (Agbaje et al,,
2001; Francis et al., 2011).

In contrast with other case studies in Brazilian schools, where
sustainability teaching remains a declaration of good intentions
(Gomes et al., 2022), sustainability is taught both in class and in the
field at EFAPN. About 85% of the students confirmed that they apply
the farming practices taught at EFAPN on their home farms, mean-
ing that some conventional and sustainable knowledge is effectively
transferred from school to real life. This also shows that the majority
of the students perceive the importance of sustainability teaching as a
means to solve and minimize environmental problems both at a glob-
al and farm level (Severo et al., 2019). Nonetheless, only 10% of the
interviewed students were able to refer to all the three main spheres of
sustainability (i.e., the environmental, social, and economic spheres).
“It respects the natural environment, is fair from a social point of
view, and is economically viable” stated one of the few students that
could fully define sustainability according to the triple-bottom line.
Evidently, students have understood how to practically apply sustain-
ability on the farm level but have not been sufficiently taught about
the background and holistic character of sustainability. This may be
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strictly linked to the teaching skills and pedagogic approach of the
teachers (Howlett et al., 2016) or their non-comprehensive under-
standing of the theoretical knowledge of sustainability (Agbaje et al.,
2001).

Brazilian educators seem to hold a concept of sustainability that
is mainly associated with the responsible use of environmental goods.
This may be associated with the scarcity of teachers’ training courses,
the reduction of human resources and investments in education, and
the devaluation of teaching (Silva, et al., 2019; Rodrigues da Silva and
Antich, 2020; Vale and Silva, 2020).

Considering the EFAPN ineffectiveness in teaching the theo-
retical basis of sustainability, our research study reveals that study
programs should put more effort into teaching the systems perspec-
tive of sustainability. This will enhance the students’ consciousness
of farming sustainability, help them correctly distinguish sustainable
from unsustainable farming systems, and consolidate their reason for
choosing, applying, and promoting sustainable farming practices on
their properties. In this regard, school models that require both class-
room time and worktime in farming establishments are advantaged
(Parr and Trexler, 2011) because they can effectively transfer farming
knowledge and know-how to home farms, and help turn students
into “authors of local, sustainable development, striving to preserve

the natural environment” (Bezerra et al., 2017, p. 70).

Students’ perceptions of sustainable farming

Most students see their family farms as environmentally sus-
tainable, half of them as socially sustainable — and with an overall
positive impact on the local community — and less than half as eco-
nomically sustainable. This is aligned with the Brazilians™ historical
perception that a “family farm is inherently sustainable and more re-
spectful of nature than the agribusiness model” (Fuller et al., 2021, p.
9). However, according to Ebel (2020), most studies that support this
argument do not provide evidence, and the very few that do, mainly
refer to the important levels of agrobiodiversity on small farms, thus
forgetting about the social and economic pillars of sustainability.

This general perception is also reflected in the teaching at EFAPN
and thus in many students’ answers, which show that the notion of
sustainability is often reduced to the environmental sphere. Indeed,
nearly all of the students would like to make their farms more sus-
tainable, starting from environmental elements, such as the way ma-
terials are used on the farm, protection of the natural environment,
and biodiversity preservation. One student claimed, “I would like to
make my farm ecological, [by using] sustainable practices aimed at
the well-being of nature” These measures, as well as the soil man-
agement practices, and economic viability are the key indicators
that determine how students perceive and evaluate the sustainabil-
ity of a farm, which is reflected by another student declaring that “I
would like to turn my farm into a farm with plenty of production that

doesn’t harm nature” Especially, the preservation of biodiversity is
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seen as the essential element that a sustainable farm should take care
of. Conversely, a farm that does not integrate measures to enhance
biodiversity is perceived as unsustainable.

Sustainability courses have affected the students’ perception of
sustainable farming and their farms, showing that school programs
integrating classroom and fieldwork solve the tension between ab-
stract conceptualization and concrete experience, reflective obser-
vation, and experimentation (Parr and Trexler, 2011). Constructive
and community-oriented teaching approaches, like the school-work
alternation educational model of the EFAPN, foster students’ sustain-
ability knowledge (Segalas et al., 2010) and its application at home,
and encourage students to yearn for a more socially fair development
(Bezerra et al., 2017).

However, to increase the impact of sustainability teaching, teach-
ers’ pedagogic methods must combine collaborative activities, such
as work groups and learning communities (Leal Filho et al., 2018).
This can truly enhance awareness of the negative consequences of
environmentally irresponsible behavior and thus help cease biodiver-
sity loss and promote sustainable use of terrestrial ecosystems (Vi-
cente-Molina et al., 2013; Abbasi et al., 2020; Eugenio-Gozalbo et al.,
2021).

Approximately 60.7% of the students have already visited an un-
sustainable farm and defined it as such due to its “Material use &

» <«

Environmental protection”, “Biodiversity” and “Soil use” practices.
Other equally notable features that students pointed out when de-
fining an unsustainable farm are related to “Economic viability” and
“Farm management”. Some students considered to be unsustainable
those farms that struggle to survive due to poor organization, lack
of government subsidies and farming equipment, low profitability,
or inadequate farming practices. This is reflected by a student stat-
ing, “The farm is unsustainable because of the lack of technological
equipment and governmental subsidies” and “[because] they are not
organized, they don’t use much farming experience and don't have
a good income” Other students, instead, considered to be unsus-
tainable those farms that did not apply sustainability management
practices and large-scale multinational agribusiness farms producing
commodities such as soybeans that significantly altered the Cerra-
do landscape (Medina, 2022). “They are unsustainable because their
vision includes income, heavy machinery, and pesticides only” and
“They do not make efforts to help the natural environment; they only
think about the income... they earn millions of reais and have more
than one hundred workers”, as two students denounced.

These two different perspectives on what farming students, and
thus future farmers, consider “unsustainable” add further challeng-
es to the work of the National Programme for Strengthening Family
Farming (“PRONAF”). Indeed, the family farming policies and re-
sources comprised in this program must be designed and allocated
depending on which definition of “unsustainable farm” is chosen by
the government (Sabourin et al., 2020). For over 20 years, the PRON-
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AF has tended to provide incentives to family farms with already
high-income levels, rather than those with the lowest income (Rufino
de Aquino and Schneider, 2011). Hence, the economically more sus-
tainable family farms are the ones benefiting most from governmen-
tal subsidies. This trend is equivalent to the incentives and the policy
model adopted by the Ministry of Agrarian Development (“MDA”) -
the main political representation of agribusiness enterprises — where
resources are allocated to the bigger and economically more profit-
able export-oriented companies (Sabourin et al., 2020).

The majority of the students (85.9%) would like to make their
home farms more sustainable, focusing especially on topics associat-
ed with the environmental sphere of sustainability (72.6%). Specifi-
cally, the most alluded RISE themes were once again “Material use &

» «

Environmental protection”, “Biodiversity”, and “Farm management’,
corresponding to the themes mentioned in the description of (un)
sustainable farming. The economic sustainability sphere was the sec-
ond most mentioned sphere — referred to by 15.6% of the students.
Increased productivity — counterbalanced by decreased environ-
mental destruction — would make their home farms more econom-
ically sustainable, and support farm succession, which is proven to
be linked to the farm size, a satisfactory rural income, and family
incentives (Pessotto et al., 2019; Foguesatto et al., 2020).

To summarize, the way materials are used, whether the natural
environment is protected, and whether biodiversity is preserved on a
farm are the key indicators that determine how students perceive and
assess (un)sustainability at the farm level. Present in other studies
(Ebel, 2020), these indicators may not boost the effectiveness of sus-
tainability teaching but may be used as an excellent baseline to start
sustainability conversations with the students.

To some extent, poor farm management and low economic sus-
tainability are also used to describe farm unsustainability if they
threaten the survival of the farm. This additional finding completes
our understanding of the sustainability perception of future Cerra-
do farmers of Tocantins and what their future and more sustainable
farm will look like. That is, a farm that applies sound biodiversity
practices, uses consumables, machinery, infrastructure, feed, and fer-
tilizers sustainably; a farm that stores, uses, and disposes of materials
without generating gas, liquid, or soil emissions that are hazardous
to the health of humans, animals, or the environment; that embeds
sustainability criteria in the farm management vision and provides
good economic wealth. In this mental picture of a sustainable farm,
future farmers clearly emphasize the environmental and economic
spheres of sustainability but hardly mention the social sphere. Work-
ing conditions (e.g., fair work hours, compliance with safety at work
standards, reasonable wages to employees, etc.) and quality of life el-
ements (e.g., training experiences, health insurance, social relation-
ships in the workplace, workers’ personal freedom, etc.) are forgotten
or not considered by the majority of farming students. Sustainability

courses must therefore remind students that the social pillar of sus-
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tainability is also essential because a sustainable farm is, first of all, a
place where people work and live. An economic enterprise that indi-
vidually fulfills, both now and in the long-term, all three triple-bot-
tom line requirements: environmental integrity, economic resilience,
and, last but not least, social well-being (Bern University of Applied
Sciences, 2022).

Students’ occupational preferences and perspectives

Despite EFAPN being inclined toward family farming and the
students’ perception of a sustainable farm as an enterprise that uses
materials in a non-polluting way, preserves biodiversity, and applies
good management practices, a large number of students are attracted
to agribusiness farming and economic sustainability.

Although raised and still working on family farms, 40% of the
students would prefer to work within the agribusiness farming sector
after completing their studies and 60% of them would accept to work
on an industrial soy farm. This is particularly striking since many of
them (40%) still do not have a clear idea of which specific farming
system they would like to work with.

Even though it is true that agribusiness enterprises and soy farms
are seen as potential workplaces and attract many students thanks to
their economic appeal (Garrett and Rausch, 2016; Martinelli et al.,
2017), family and agroecological farms are still more appreciated as a
whole. This appreciation was confirmed by the sentiment analysis of
the three different farming systems. About 90% of the students had a
positive sentiment about family farming and 80% about agroecolog-
ical farming. Instead, the percentage of students with a clear positive
sentiment about agribusiness farming was significantly smaller. A
little more than half of them clearly sympathized with it, and 40% of
them had a neutral sentiment about it.

Considering the agribusiness farming and soybean cultivation ex-
pansion in the Cerrado and their increasing impact on the biome, the
discrepancy between the students’ occupational preferences and the
sentiment analysis reinforces our finding that school courses do not
seem to influence students’ decisions about their future place of em-
ployment. When it comes to deciding about future employment, they
often put aside their family and agroecological farming preferences
in favor of agribusiness farming jobs that assure better prospects of
wealth. Looking at this outcome from a different view, there is a certain
distrust from students that family and agroecological farms can pro-
vide the same level of wealth that agribusiness farms guarantee.

The clear incongruence between students’ work preferences and
sentiments may be explained by the lack of attractive workplace al-
ternative to agribusiness enterprises, factors affecting farm succes-
sion, e.g., low level of education of their parents, absence of a suc-
cession plan, off-farm employment, farm size, and family incentives
(Foguesatto et al., 2020), or the poor understanding and implications
of the systemic definition of sustainability. Fully grasping the theo-

retical and practical meaning of sustainability could raise more con-
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cerns among students about the environmental impact of agribusi-
ness and soy farms, and more resistance to choosing them as future

workplaces when they offer an attractive prospect of wealth.

Students’ opinions of the business
relationships among farming systems

The business relationship between agribusiness and family farm-
ing is perceived as partnering, with low competition and high co-
operation rates. Similarly, the relationship between agribusiness and
agroecological farming is mostly seen as partnering. Fewer students
see it as isolating, thus featuring low competition and low cooper-
ation rates. Family farming and agroecological farming are seen as
highly collaborative and lowly competitive farming systems. This is
particularly striking because the collaboration between agribusiness
and family farming, representing the two columns of the “dualistic”
Brazilian agrarian structure (Pierri, 2013), has never been ideal. The
expansion and intensification of monoculture crops promoted by
agribusiness farming caused profound alterations to the socio-envi-
ronmental wellbeing of many Cerrado regions and local communities
dependent on traditional small-scale farming (Rekow, 2019). Also,
the dialogue and collaboration among the two farming institutions
representing agribusiness farming (i.e., the MDA) and family farming
(i.e., the PRONAF), as well as their policy agendas, have always been
conflictual or non-existent, thus reflecting the tension or indifference

between the two farming systems (Zanella and Milhorance, 2016).

Conclusion

Considering the students’ asymmetric understanding of sus-
tainability, prevalently based on environmental elements and often
lacking any reference to the social sphere, our study concludes that
educational programs should put more effort into teaching the sys-
tems perspective of sustainability. This can occur by increasing the
number of teachers’ training courses on sustainability, promoting
different pedagogic approaches, reversing human resources cuts, and
increasing investments in education (Agbaje et al., 2001; Howlett
et al,, 2016; Silva et al., 2019; Rodrigues da Silva and Antich, 2020;
Vale and Silva, 2020).

Nonetheless, farming school programs that adopt school-work
alternation study models are effective in transferring sustainable
farming practices. The educational approach of EFAPN reduces the
gap between knowledge and know-how transfer and implementation
(Parr and Trexler, 2011), and stimulates students to concretely apply
sustainability on their home farms.

Students judge farms as sustainable or unsustainable using differ-
ent evaluation criteria, mainly referring to environmental indicators,
such as the use of materials by the farm, the application of environ-
mental protection measures, and the presence of biodiversity conser-

vation practices.
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As far as the students’ occupational preferences and perspectives
are concerned, the main outcome of our study is the discrepancy
between the prevalent occupational preference of students (i.e., at
least half of the students would accept to work in an agribusiness
enterprise or soy farm) and their predominant sentiment about the
three different farming systems (i.e., significantly more students have
a positive sentiment in favor of family farming and agroecological
farming than agribusiness farming). This clear inner incongruence
may derive from the better wealth prospects that agribusiness farm-
ing and off-farm opportunities provide (Foguesatto et al., 2020). Fur-
ther research on reconciling strategies must be conducted and suc-
cessful examples of family farming and agroecological farms in the
country must be brought to the eyes of students. If farming schools
better emphasized the link between unsustainable agribusiness farm-
ing features (e.g., deforestation, high-input cultivation, farm intensi-
fication, and large-scale change of land cover) and the environmental
problems they cause (e.g., change of supra-regional rainfall patterns,
extended drought periods, threatening of water security, increased
public health problems associated with carcinogen-contaminated
water and food sources) (Fearnside, 2001; Rausch et al., 2019; Rekow,
2019), the number of students choosing soy farms as a future work-
place may decrease. The impartial but clear teaching of the social and
environmental trade-offs of agribusiness farming will prevent skillful
family and agroecological farmers of tomorrow from joining agri-
business farms and help their successful turnover.

In regard to the students’ opinions on agribusiness, family farm-
ing, and agroecological farming, our study discovered that students
perceive the business relationship between agribusiness and family
farming, agribusiness and agroecological farming, and family farm-
ing and agroecological farming, as partnering, with low competition
and high cooperation rates. If the perceived partnering relationship
between family farming and agroecological farming is easily under-
stood, the perceived partnering relationship between family farming
and agribusiness farming is surprising and collides with the ongoing
tension and indifference between the two farming systems and their
governmental representative institutions (Rekow, 2019). An in-depth
analysis of the students’ rationale used to assess the degree of com-
petition and cooperation between farming systems should be carried
out. This will help us define how future farmers of the Cerrado will
look at and shape farming business relationships, and therefore the
business dynamics within the future Brazilian business landscape

and agrarian structure.

Acknowledgments

We would like to thank the EFAPN principal for accepting to par-
ticipate in our study and for distributing the surveys to the students.
We also would like to thank our partner association “BRASA” for

their logistical help in collecting the surveys.

RBCIAMB | v.57 | n.2 | June 2022 | 215-229 - ISSN 2176-9478



Miller, M.L. et al.

Contribution of authors:

MILLER, M. L.: Conceptualization; Data curation; Formal analysis; Methodology; Project administration; Software; Visualization; Writing — original draft;
Writing — review & editing. FERREIRA SANTOS, S.: Data curation; Formal analysis; Software; Visualization; Writing — review & editing. LOBMANN, L.:
Conceptualization; Methodology; Validation; Writing — review & editing. SCHERMER, M.: Conceptualization; Methodology; Validation; Writing — review &
editing. FOSCHIERA, A. A.: Writing — review & editing. ZERBE, S.: Conceptualization; Methodology; Validation; Writing — original draft, Writing — review

& editing.

References

Abbasi, A.; Araban, M.; Heidari, Z.; Alidosti, M.; Zamani-Alavijeh, F,
2020. Comparing the impact of educational messages based on an extended
parallel process model on solid waste separation behaviors in female
students: A four-group randomized trial. Waste Management, v. 117, 1-8.
https://doi.org/10.1016/j.wasman.2020.07.041.

Agbaje, A.A.K; Martin, R.; Williams, D., 2001. Impact of sustainable
agriculture on secondary school agricultural education teachers and
programs in the North Central Region. Journal of Agricultural Education, v.
42, (2), 38-45. https://doi.org/10.5032/jae.2001.02038.

Anibaldi, R.; Rundle-Thiele, S.; David, P.; Roemer, C. 2021. Theoretical
underpinnings in research investigating barriers for implementing
environmentally sustainable farming practices: insights from a systematic
literature review. Land, v. 10, (4), 386. https://doi.org/10.3390/1and10040386.

Bern University of Applied Sciences, 2022. RISE - getting sustainability
down to earth. (Accessed February 19, 2022) at:. https://www.bfh.ch/hafl/en/
research/reference-projects/rise/.

Beuchle, R.; Grecchi, R.C.; Shimabukuro, Y.E.; Seliger, R.; Eva, H.D.; Sano, E.
Achard, E, 2015. Land cover changes in the Brazilian Cerrado and Caatinga
biomes from 1990 to 2010 based on a systematic remote sensing sampling
approach. Applied Geography, v. 58, 116-127. https://doi.org/10.1016/j.
apgeog.2015.01.017.

Bezerra, F.A.; Cerqueira, K.C.; Cerqueira, O.N.; Aires, R.EC,, 2017. Escola
Familia Agricola de Porto Nacional (EFAPN): sua histdria, suas redes e

sua proposta pedagogica. In A.A. Foschiera, ].P.C. Cabral, O.N. Cerqueira
(Eds.), Educagdo do campo e a atuagdo da Escola Familia Agricola de Porto
Nacional-TO: Pronera, agroecologia e camponeses. Nago, Palmas, pp. 43-74.

Borrelli, P; Robinson, D.A.; Fleischer, L.R.; Lugato, E.; Ballabio, C.; Alewell,
C.; Meusburger, K.; Modugno, S.; Schiitt, B.; Ferro, V.; Bagarello, V.; Oost,
K.V.; Montanarella, L.; Panagos, P. 2017. An assessment of the global impact
of 21st century land use change on soil erosion. Nature Communications, v.
8, (1), 2013. https://doi.org/10.1038/s41467-017-02142-7.

Brazilian Institute of Geography and Statistics (IBGE), 2010. Censo 2010.
IBGE (Accessed May 9, 2022) at:. https://censo2010.ibge.gov.br.

Carvalho, R., 1999. A Amazénia rumo ao “ciclo da soja”. Amazonia Papers
No. 2, Programa Amazdnia, Amigos da Terra, Sao Paulo, 8 pp. (Accessed
May 9, 2022) at:. http://www.amazonia.org.br.

Centro de Estudos Avangados em Economia Aplicada (CEPEA), 2020. PIB

do Agronegécio-Dados de 1994 a 2019. CEPEA 4 (Accessed May 9, 2022) at:.

https://www.cepea.esalq.usp.br/br/pib-do-agronegocio-brasileiro.aspx.

Chaves, K.M. da S., 2017. Educandos e camponeses: a dindmica do Tempo
Comunidade dos estudantes da Escola Familia Agricola de Porto Nacional,
Tocantins. Doctoral Thesis, Universidade Federal do Tocantins, Porto
Nacional. Retrieved 2022-02-19, from https://repositorio.uft.edu.br/.

de Brauw, A. 2019. Migration out of rural areas and implications for rural
livelihoods. Annual Review of Resource Economics, v. 11, (1), 461-481.
https://doi.org/10.1146/annurev-resource-100518-093906.

Ebel, R. 2020. Are small farms sustainable by nature? Review of an ongoing
misunderstanding in agroecology. Challenges in Sustainability, v. 8, (1), 17-
29. https://doi.org/10.12924/CI1S2020.08010017.

Eiten, G., 1982. Brazilian “savannas.” In B. J. Huntley & B. H. Walker (Eds.),
Ecology of Tropical Savannas (pp. 25-47). Springer-Verlag, Cham. https://
doi.org/10.1007/978-3-642-68786-0.

Eiten, G., 1994. Vegetagdo do cerrado. In M. N. Pinto (Ed.), Cerrado:
caracterizagdo, ocupagio e perspectivas (pp. 17-73). Editora Universidade de
Brasilia, Brasilia.

Elkington, J., 1994. Towards the sustainable corporation: win-win-win
business strategies for sustainable development. California Management
Review, v. 36, (2), 90-100. https://doi.org/10.2307/41165746.

Eugenio-Gozalbo, M.; Ramos-Truchero, G.; Sudrez-Lépez, R. 2021.
University gardens for sustainable citizenship: assessing the impacts of
garden-based learning on environmental and food education at Spanish
higher education. International Journal of Sustainability in Higher
Education, v. 22, (3), 516-534. https://doi.org/10.1108/IJSHE-06-2020-0208

Fearnside, PM., 2001. Soybean cultivation as a threat to the environment
in Brazil. Environmental Conservation, v. 28, (1), 23-38. https://doi.
0rg/10.1017/50376892901000030.

Foguesatto, C.R.; Mores, G. de V,; Dalmutt Kruger, S.; Costa, C., 2020.

Will T have a potential successor? Factors influencing family farming
succession in Brazil. Land Use Policy, v. 97, 104643. https://doi.org/10.1016/j.
landusepol.2020.104643.

Food and Agriculture Organization of the United Nations, 2018. FAOSTAT
statistical database. [Rome]: FAO, country [Brazil]. (Accessed February 19,
2022) at:. http://www.fao.org/faostat/en/#country/21.

Food and Agriculture Organization of the United Nations, 2020. FAOSTAT
statistical database. [Rome]: FAO, country [Brazil]. (Accessed May 9, 2022)
at:. http://www.fao.org/faostat/en/#country/21.

Francis, C.A.; Jordan, N.; Porter, P; Breland, T.A.; Lieblein, G.; Salomonsson,
L.; Sriskandarajah, N.; Wiedenhoeft, M.; DeHaan, R.; Braden, L; Langer,

V., 2011. Innovative education in agroecology: experiential learning for a
sustainable agriculture. Critical Reviews in Plant Sciences, v. 30, (1-2), 226-
237. https://doi.org/10.1080/07352689.2011.554497.

Frangoso, R.D.; Brandio, R.; Nogueira, C.C.; Salmona, Y.B.; Machado, R.B;
Colli, G.R., 2015. Habitat loss and the effectiveness of protected areas in the
Cerrado Biodiversity Hotspot. Natureza & Conservagao, v. 13, (1), 35-40.
https://doi.org/10.1016/j.ncon.2015.04.001.

RBCIAMB | v.57 | n.2 | June 2022 | 215-229 - ISSN 2176-9478


https://doi.org/10.1016/j.wasman.2020.07.041
https://doi.org/10.5032/jae.2001.02038
https://doi.org/10.3390/land10040386
https://www.bfh.ch/hafl/en/research/reference-projects/rise/
https://www.bfh.ch/hafl/en/research/reference-projects/rise/
https://doi.org/10.1016/j.apgeog.2015.01.017
https://doi.org/10.1016/j.apgeog.2015.01.017
https://doi.org/10.1038/s41467-017-02142-7
https://censo2010.ibge.gov.br
http://www.amazonia.org.br
https://www.cepea.esalq.usp.br/br/pib-do-agronegocio-brasileiro.aspx
https://repositorio.uft.edu.br/
https://doi.org/10.1146/annurev-resource-100518-093906
https://doi.org/10.12924/CIS2020.08010017
https://doi.org/10.1007/978-3-642-68786-0
https://doi.org/10.1007/978-3-642-68786-0
https://doi.org/10.2307/41165746
https://doi.org/10.1108/IJSHE-06-2020-0208
https://doi.org/10.1017/S0376892901000030
https://doi.org/10.1017/S0376892901000030
https://doi.org/10.1016/j.landusepol.2020.104643
https://doi.org/10.1016/j.landusepol.2020.104643
http://www.fao.org/faostat/en/#country/21
http://www.fao.org/faostat/en/#country/21
https://doi.org/10.1080/07352689.2011.554497
https://doi.org/10.1016/j.ncon.2015.04.001

An outlook on the future of Brazilian agriculture: how farming students of Tocantins perceive sustainability in the Cerrado

Fuller, A.M.; Xu, S.; Sutherland, L.A.; Escher, F. 2021. Land to the tiller: The
sustainability of family farms. Sustainability, v. 13, (20), 11452. https://doi.
org/10.3390/SU132011452.

Garrett, R.D.; Rausch, L.L., 2016. Green for gold: Social and ecological
tradeoffs influencing the sustainability of the Brazilian soy industry. The
Journal of Peasant Studies, v. 43, (2), 461-493. https://doi.org/10.1080/03066
150.2015.1010077.

Gibbs, H.K.; Salmon, J.M., 2015. Mapping the world’s degraded
lands. Applied Geography, v. 57, 12-21. https://doi.org/10.1016/j.
apgeog.2014.11.024.

Gomes, L.A; Brasileiro, T.S.A.; Caeiro, S.S.ES., 2022. Sustainability in higher
education institutions in the Amazon region: a case study in a federal public
university in Western Para, Brazil. Sustainability, v. 14, (6), 3155. https://doi.
0rg/10.3390/sul4063155.

Grenz, J., 2015. RISE user manual. RISE 3.0 (p. 29). Bern University of
Applied Sciences (Accessed May 20, 2022) at:. https://www.bfh.ch/hafl/en/
research/reference-projects/rise/.

Howlett, C.; Ferreira, J.A.; Blomfield, J., 2016. Teaching sustainable
development in higher education: Building critical, reflective thinkers
through an interdisciplinary approach. International Journal of Sustainability
in Higher Education, v. 17, (3), 305-321. https://doi.org/10.1108/
IJSHE-07-2014-0102.

Hunke, P.; Mueller, E.N.; Schréder, B.; Zeilhofer, P., 2015. The Brazilian
Cerrado: assessment of water and soil degradation in catchments under
intensive agricultural use. Ecohydrology, v. 8, (6), 1154-1180. https://doi.
org/10.1002/eco.1573.

Instituto Chico Mendes de Conservagéo da Biodiversidade (ICMBio), 2018.
Livro vermelho da fauna brasileira ameagada de extingdo. Instituto Chico
Mendes de Conservagao da Biodiversidade, Brasilia (Accessed May 9, 2022)
at:. https://www.gov.br/icmbio/pt-br/centrais-de-conteudo/publicacoes/.

Intergovernmental Panel on Climate Change (IPCC), 2019. Climate change
and land. An IPCC Special Report on climate change, desertification, land
degradation, sustainable land management, food security, and greenhouse
gas fluxes in terrestrial ecosystems. Intergovernmental Panel on Climate
Change (Accessed May 9, 2022) at:. https://www.ipcc.ch/site/assets/
uploads/2019/08/4.-SPM_Approved_Microsite_ FINAL.pdf.

Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem
Services (IPBES), 2019. Global assessment report on biodiversity and
ecosystem services of the Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services. IPBES secretariat, Bonn, Germany.

Klink, C.A.; Machado, R.B., 2005. Conservation of the Brazilian Cerrado.
Conservation Biology, v. 19, (3), 707-713. https://doi.org/10.1111/j.1523-
1739.2005.00702.x.

Leal Filho, W;; Raath, S.; Lazzarini, B.; Vargas, V.R.; Souza, L.; Anholon,
R.; Quelhas, O.L.G.; Haddad, R.; Klavins, M.; Orlovic, V.L., 2018. The
role of transformation in learning and education for sustainability.
Journal of Cleaner Production, v. 199, 286-295. https://doi.org/10.1016/j.
jclepro.2018.07.017.

Lichtfouse, E.; Navarrete, M.; Debaeke, P; Souchére, V.; Alberola, C;
Ménassieu, J., 2009. Agronomy for sustainable agriculture. A review.
Agronomy for Sustainable Development, v. 29, 1-6. https://doi.org/10.1051/
agro:2008054.

Luo, Y., 2007. A coopetition perspective of global competition. Journal
of World Business, v. 42, (2), 129-144. https://doi.org/10.1016/j.
jwb.2006.08.007.

Martinelli, L.A.; Batistella, M.; Silva, R.EB. da; Moran, E. 2017. Soy
Expansion and Socioeconomic Development in Municipalities of Brazil.
Land, v. 6, (3), 62. https://doi.org/10.3390/1and6030062.

Mateo-Sagasta, J.; Zadeh, S.M.; Turral, H.; Burke, J., 2017. Water pollution
from agriculture: A global review. Executive summary. Food and Agriculture
Organization of the United Nations (FAO), and the International Water
Management Institute (IWMI), Rome, and Colombo, Sri Lanka (Accessed
May 9, 2022) at:. http://www.fao.org/3/i7754e/i7754e.pdf.

McKay, B.; Nehring, R., 2014. Sustainable agriculture: an assessment

of Brazil’s family farm programmes in scaling up agroecological food
production. EUR-ISS-PER (Accessed May 9, 2022) at:. http://hdl.handle.
net/1765/76956.

Medina, G., 2002. The economics of agribusiness in developing countries:
areas of opportunities for a new development paradigm in the soybean
supply chain in Brazil. Frontiers in Sustainable Food Systems, v. 6, 842338.
https://doi.org/10.3389/fsufs.2022.842338.

Metzger, J.P; Bustamante, M.M.C.; Ferreira, ].; Fernandes, G.W.; Libran-
Embid, F; Pillar, V.D; Prist, PR.; Rodrigues, R.R ; Vieira, I.C.G.; Overbeck,
G.E., 2019. Why Brazil needs its Legal Reserves. Perspectives in Ecology and
Conservation, v. 17, (3), 91-103. https://doi.org/10.1016/j.pecon.2019.07.002.

Miller, M.L.; Schermer, M.; Lébmann, M.; Zbinden, V.S.; Zerbe, S. 2019.
Sustainability assessment in soy, family and agroforestry farms: application
of the rise tool to the cerrado. Espacio y Desarrollo, (34), 57-86. https://doi.
org/10.18800/espacioydesarrollo.201902.003.

Ministério do Meio Ambiente (MMA), Instituto Brasileiro do Meio
Ambiente e dos Recursos Naturais Renovaveis (IBAMA), and Programa das
Nagoes Unidas para o Desenvolvimento (PNUD), 2009. Relatdrio técnico
de monitoramento do desmatamento no bioma cerrado, 2002 a 2008: dados
revisados. Ministério do Meio Ambiente (Accessed May 9, 2022) at:. https://
antigo.mma.gov.br/estruturas/sbf_chm_rbbio/_arquivos/relatorio_tecnico_
monitoramento_desmate_bioma_cerrado_csr_rev_72_72.pdf.

Myers, N.; Mittermeier, R.A.; Mittermeier, C.G.; Fonseca, G.A.B.; Kent, J.,
2000. Biodiversity hotspots for conservation priorities. Nature, v. 403, (6772),
853-858. https://doi.org/10.1038/35002501.

Oliveira, P.S.; Marquis, R.J. (Eds.), 2002. The Cerrados of Brazil: ecology and
natural history of a neotropical savanna. Columbia University Press, New
York. https://doi.org/10.7312/0liv12042.

Parr, D.M.; Trexler, C.J., 2011. Students” experiential learning and use of
student farms in sustainable agriculture education. Journal of Natural
Resources and Life Sciences Education, v. 40, (1), 172-180. https://doi.
org/10.4195/jnrlse.2009.0047u.

Pereira, E.A., 2003. Formagao de jovens e participagdo social: Um estudo
sobre a formagao de trés jovens da Escola Familia Agricola de Porto
Nacional - TO. Master Thesis, Universidade Nova de Lisboa, Faculdade

de Ciéncias e Tecnologia, and Université Frangois Rabelais de Tours,
Département des Sciences de 'Education et de la Formation. Retrieved 2022-
02-19, from https://run.unl.pt/handle/10362/389.

Pessotto, A.P,; Costa, C.; Schwinghamer, T.; Colle, G.; Corte, V.ED., 2019.
Factors influencing intergenerational succession in family farm businesses
in Brazil. Land Use Policy, v. 87, 104045. https://doi.org/10.1016/j.
landusepol.2019.104045.

Pierri, EM., 2013. How Brazil’s agrarian dynamics shape development
cooperation in Africa. IDS Bulletin, v. 44, (4), 69-79. https://doi.
org/10.1111/1759-5436.12043.

Rada, N, 2013. Assessing Brazil’s Cerrado agricultural miracle. Food Policy,
v. 38, 146-155. https://doi.org/10.1016/j.foodpol.2012.11.002.

RBCIAMB | v.57 | n.2 | June 2022 | 215-229 - ISSN 2176-9478


https://doi.org/10.3390/SU132011452
https://doi.org/10.3390/SU132011452
https://doi.org/10.1080/03066150.2015.1010077
https://doi.org/10.1080/03066150.2015.1010077
https://doi.org/10.1016/j.apgeog.2014.11.024
https://doi.org/10.1016/j.apgeog.2014.11.024
https://doi.org/10.3390/su14063155
https://doi.org/10.3390/su14063155
https://www.bfh.ch/hafl/en/research/reference-projects/rise/
https://www.bfh.ch/hafl/en/research/reference-projects/rise/
https://doi.org/10.1108/IJSHE-07-2014-0102
https://doi.org/10.1108/IJSHE-07-2014-0102
https://doi.org/10.1002/eco.1573
https://doi.org/10.1002/eco.1573
https://www.gov.br/icmbio/pt-br/centrais-de-conteudo/publicacoes/
https://www.ipcc.ch/site/assets/uploads/2019/08/4.-SPM_Approved_Microsite_FINAL.pdf
https://www.ipcc.ch/site/assets/uploads/2019/08/4.-SPM_Approved_Microsite_FINAL.pdf
https://doi.org/10.1111/j.1523-1739.2005.00702.x
https://doi.org/10.1111/j.1523-1739.2005.00702.x
https://doi.org/10.1016/j.jclepro.2018.07.017
https://doi.org/10.1016/j.jclepro.2018.07.017
https://doi.org/10.1051/agro
https://doi.org/10.1051/agro
https://doi.org/10.1016/j.jwb.2006.08.007
https://doi.org/10.1016/j.jwb.2006.08.007
https://doi.org/10.3390/land6030062
http://www.fao.org/3/i7754e/i7754e.pdf
http://hdl.handle.net/1765/76956
http://hdl.handle.net/1765/76956
https://doi.org/10.3389/fsufs.2022.842338
https://doi.org/10.1016/j.pecon.2019.07.002
https://doi.org/10.18800/espacioydesarrollo.201902.003
https://doi.org/10.18800/espacioydesarrollo.201902.003
https://antigo.mma.gov.br/estruturas/sbf_chm_rbbio/_arquivos/relatorio_tecnico_monitoramento_desmate_bioma_cerrado_csr_rev_72_72.pdf
https://antigo.mma.gov.br/estruturas/sbf_chm_rbbio/_arquivos/relatorio_tecnico_monitoramento_desmate_bioma_cerrado_csr_rev_72_72.pdf
https://antigo.mma.gov.br/estruturas/sbf_chm_rbbio/_arquivos/relatorio_tecnico_monitoramento_desmate_bioma_cerrado_csr_rev_72_72.pdf
https://doi.org/10.1038/35002501
https://doi.org/10.7312/oliv12042
https://doi.org/10.4195/jnrlse.2009.0047u
https://doi.org/10.4195/jnrlse.2009.0047u
https://run.unl.pt/handle/10362/389
https://doi.org/10.1016/j.landusepol.2019.104045
https://doi.org/10.1016/j.landusepol.2019.104045
https://doi.org/10.1111/1759-5436.12043
https://doi.org/10.1111/1759-5436.12043
https://doi.org/10.1016/j.foodpol.2012.11.002

Miller, M.L. et al.

Ramankutty, N.; Mehrabi, Z.; Waha, K.; Jarvis, L.; Kremen, C.; Herrero, M.;
Rieseberg, L.H., 2018. Trends in global agricultural land use: implications for
environmental health and food security. Annual Review of Plant Biology, v.
69, (1), 789-815. https://doi.org/10.1146/annurev-arplant-042817-040256.

Ratter, J.A.; Ribeiro, J.E; Bridgewater, S., 1997. The Brazilian cerrado
vegetation and threats to its biodiversity. Annals of Botany, v. 80, (3), 223-
230. https://doi.org/10.1006/anbo.1997.0469.

Rausch, L.L.; Gibbs, H.K.; Schelly, I.; Brandao, A.; Morton, D.C; Filho,
A.C,; Strassburg, B.; Walker, N.; Noojipady, P.; Barreto, P.; Meyer, D., 2019.
Soy expansion in Brazil’s Cerrado. Conservation Letters, v. 12, (6), e12671.
https://doi.org/10.1111/conl.12671.

Rekow, L., 2019. Socio-ecological implications of soy in the Brazilian
cerrado. Challenges in Sustainability, v. 7, (1), 7-29.

Richards, P, 2015. What drives indirect land use change? How Brazil’s
agriculture sector influences frontier deforestation. Annals of the Association
of American Geographers, v. 105, (5), 1026-1040. https://doi.org/10.1080/00
045608.2015.1060924.

Ritchie, H.; Roser, M., 2013. Land use. Our World in Data (Accessed May 9,
2022) at:. https://ourworldindata.org/land-use.

Robertson, G.P,, 2015. A sustainable agriculture? Daedalus, v. 144, (4), 76-89.
https://doi.org/10.1162/DAED_a_00355.

Rodrigues da Silva, A.P; Antich, A.V., 2020. A sustentabilidade sob a
perspectiva da gestdo escolar: desafios e possibilidades. Revista Latino-
Americana de Estudos em Cultura e Sociedade, v. 6, 1-9. https://doi.
0rg/10.23899/relacult.v6i0.1688.

Rufino de Aquino, J.; Schneider, S., 2011. 12 Anos da politica de crédito
do PRONAF no Brasil (1996-2008): uma reflexio critica. Revista de
Extensdo e Estudos Rurais, v. 1, (2), 309-347. https://doi.org/10.36363/
rever122011%25p.

Sabourin, E.; Craviotti, C.; Milhorance, C., 2020. The dismantling of family
farming policies in Brazil and Argentina. International Review of Public
Policy, v. 2, (1), 45-67. https://doi.org/10.4000/irpp.799.

Sanchez-Rada, J.E; Iglesias, C.A., 2019. Social context in sentiment
analysis: Formal definition, overview of current trends and framework for
comparison. Information Fusion, v. 52, 344-356. https://doi.org/10.1016/j.
inffus.2019.05.003.

Sano, E.E; Rosa, R; Brito, J.L.S.; Ferreira, L.G., 2010. Land cover mapping
of the tropical savanna region in Brazil. Environmental Monitoring and
Assessment, v. 166, (1), 113-124. https://doi.org/10.1007/s10661-009-0988-4.

Segalas, J.; Ferrer-Balas, D.; Mulder, K.F,, 2010. What do engineering
students learn in sustainability courses? The effect of the pedagogical
approach. Journal of Cleaner Production, v. 18, (3), 275-284. https://doi.
0rg/10.1016/j.jclepro.2009.09.012

Serna, A.; Gerrikagoitia, J.K.; Bernab¢, U.; Ruiz, T., 2017. Sustainability
analysis on urban mobility based on social media content. Transportation
Research Procedia, v. 24, 1-8. https://doi.org/10.1016/j.trpro.2017.05.059.

Severo, E.A; Becker, A.; Guimaries, ].C.ED.; Rotta, C., 2019. The teaching
of innovation and environmental sustainability and its relationship with
entrepreneurship in Southern Brazil. International Journal of Innovation and
Learning, v. 25, (1), 78-105.

Sharma, A.; Kumar, V.; Shahzad, B.; Tanveer, M.; Sidhu, G.P.S.; Handa, N;
Kohli, S.K.; Yadav, P; Bali, A.S.; Parihar, R.D.; Dar, O.L; Singh, K.; Jasrotia,
S.; Bakshi, P.; Ramakrishnan, M.; Kumar, S.; Bhardwaj, R.; Thukral, A.K.,
2019. Worldwide pesticide usage and its impacts on ecosystem. SN Applied
Sciences, v. 1, 1446. https://doi.org/10.1007/s42452-019-1485-1.

Silva, K.P.M,; Silva, K.P.M.; Canedo, K. de O.; Raggi, D.G.; da Silva, ].G.E,
2019. Educagdo ambiental e sustentabilidade: uma preocupagdo necessaria
e continua na escola. Revista Brasileira de Educagdo Ambiental, v. 14, (1),
69-80. https://doi.org/10.34024/revbea.2019.v14.2670.

Sistema FIETO, 2018. Soja e milho: plano estratégico para as cadeias
produtivas do agronegdcio no estado do Tocantins: 2018-2027. Federagédo
das Industrias do Estado do Tocantins, Palmas.

Song, Y;; Wang, H.; Zhu, M., 2018. Sustainable strategy for corporate
governance based on the sentiment analysis of financial reports with CSR.
Financial Innovation, v. 4, 2. https://doi.org/10.1186/s40854-018-0086-0.

Stake, R.E., 1995. The art of case study research. Sage Publications (Accessed
May 9, 2022) at:. https://us.sagepub.com/en-us/nam/the-art-of-case-study-
research/book4954

United Nations Development Programme, 2020. Sustainable Development
Goals (Accessed April 24, 2021) at:. https://www.undp.org/sustainable-
development-goals.

United States Department of Agriculture, 2019. Foreign Agricultural Service
(Accessed May 9, 2022) at:. https://apps.fas.usda.gov/psdonline/app/index.
html#/app/advQuery.

Vale, A.S. do; Silva, V.P.D., 2020. Implementa¢ao da educag¢io para a
sustentabilidade no ensino fundamental: uma revisao. Research, Society and
Development, v. 9, (8), €197985598. https://doi.org/10.33448/rsd-v9i8.5598.

Velten, S.; Leventon, J.; Jager, N.; Newig, J., 2015. What is sustainable
agriculture? A systematic review. Sustainability, v. 7, (6), 7833-7865. https://
doi.org/10.3390/su7067833.

Vicente-Molina, M.A; Fernandez-Sainz, A.; Izagirre-Olaizola, J., 2013.
Environmental knowledge and other variables affecting pro-environmental
behaviour: comparison of university students from emerging and advanced
countries. Journal of Cleaner Production, v. 61, 130-138. https://doi.
0rg/10.1016/j.jclepro.2013.05.015.

Zanella, M.A; Milhorance, C., 2016. Cerrado meets savannah, family
farmers meet peasants: The political economy of Brazil’s agricultural
cooperation with Mozambique. Food Policy, v. 58, 70-81. https://doi.
org/10.1016/j.foodpol.2015.12.006.

Zerbe, S., 2020. Teaching applied landscape ecology in interdisciplinary
and intercultural student groups. Experiences from a 10-years study abroad
program. Landscape Online, v. 81, 1-15. https://doi.org/10.3097/L0O.202081.

RBCIAMB | v.57 | n.2 | June 2022 | 215-229 - ISSN 2176-9478


https://doi.org/10.1146/annurev-arplant-042817-040256
https://doi.org/10.1006/anbo.1997.0469
https://doi.org/10.1111/conl.12671
https://doi.org/10.1080/00045608.2015.1060924
https://doi.org/10.1080/00045608.2015.1060924
https://ourworldindata.org/land-use
https://doi.org/10.1162/DAED_a_00355
https://doi.org/10.23899/relacult.v6i0.1688
https://doi.org/10.23899/relacult.v6i0.1688
https://doi.org/10.36363/rever122011%25p
https://doi.org/10.36363/rever122011%25p
https://doi.org/10.4000/irpp.799
https://doi.org/10.1016/j.inffus.2019.05.003
https://doi.org/10.1016/j.inffus.2019.05.003
https://doi.org/10.1007/s10661-009-0988-4
https://doi.org/10.1016/j.jclepro.2009.09.012
https://doi.org/10.1016/j.jclepro.2009.09.012
https://doi.org/10.1016/j.trpro.2017.05.059
https://doi.org/10.1007/s42452-019-1485-1
https://doi.org/10.34024/revbea.2019.v14.2670
https://doi.org/10.1186/s40854-018-0086-0
https://us.sagepub.com/en-us/nam/the-art-of-case-study-research/book4954
https://us.sagepub.com/en-us/nam/the-art-of-case-study-research/book4954
https://www.undp.org/sustainable-development-goals
https://www.undp.org/sustainable-development-goals
https://apps.fas.usda.gov/psdonline/app/index.html#/app/advQuery
https://apps.fas.usda.gov/psdonline/app/index.html#/app/advQuery
https://doi.org/10.33448/rsd-v9i8.5598
https://doi.org/10.3390/su7067833
https://doi.org/10.3390/su7067833
https://doi.org/10.1016/j.jclepro.2013.05.015
https://doi.org/10.1016/j.jclepro.2013.05.015
https://doi.org/10.1016/j.foodpol.2015.12.006
https://doi.org/10.1016/j.foodpol.2015.12.006
https://doi.org/10.3097/LO.202081

An outlook on the future of Brazilian agriculture: how farming students of Tocantins perceive sustainability in the Cerrado

Annex 1 - Questionnaire delivered to 128 farming students of the EFAPN, divided into five sections.

1. Personal information Gender, age, study years at EFAPN, school program (Agropecuaria or Agroindustrial)
2. School effectiveness at teaching - Define “sustainable farming”
sustainability - Have you attended courses on sustainability? What theory concepts and farming practices did you learn from them?

— What does a sustainable farm look like for you?
- What does your farm look like?

- From 1 (very negative) to 5 (very positive), how would you rate the impact of your farm on the local community?
3. Students’ perceptions on sustainable - From 1 to 5, how would you rate the environmental sustainability level of your farm?
farming - From 1 to 5, how would you rate the social sustainability level of your farm?

- From 1 to 5, how would you rate the economic sustainability level of your farm?
- Have you ever seen/been to an unsustainable farm? What does it look like? Why do you consider it unsustainable?
- Would you like to make your farm more sustainable? Which farming practices would you apply to do so?

— What do you think of family farming?
- What do you think of agroecology and agroforestry farming?
4. Students’ occupational preferences - What do you think of agrobusiness farming?
and perspectives - What would you like to do in your future? Would you like to work in the farming sector?
- For which type of farming system would you like to work?
— Would you like to work in a soybean enterprise in the future? Why / why not?

- How is the relation between agrobusiness and family farming?
- How is the relation between agrobusiness and agroecological farming?
- How is the relation between family and agroecological farming?

5. Students’ opinions on the business
relations between farming systems
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