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Abstract

Aim of study: To offer an overview of current knowledge and civic engagement in the implementation of sustainable development goals
(SDGs) applied to agriculture sector.

Area of study: Members of university communities from agri-food field departments at universities from three Ibero-American countries
(Spain, Colombia and Brazil).

Material and methods: 631 on line surveys from different Ibero-American faculties of the area. Descriptive, quantitative and qualitative
analysis was performed. The level of knowledge and engagement of SDGs related to agriculture sector as Goal 2 (Zero Hunger) and 12
(Responsible Consumption and Production) were investigated.

Main results: The level of knowledge about the SDG Agenda, the priority rating for the implementation of each goal and the level
of engagement varied significantly between countries. While Spain obtained the highest values in most of the variables relating to
knowledge of the SDGs, followed by Brazil, Colombia showed the highest levels of engagement and willingness to apply specific actions
in the agri-food sector to promote the implementation of the SDGs.

Research highlights: The knowledge and engagement must be improved if we are to achieve the SDGs, and education and research play
a vital role in bridging the SDG implementation gap in agri-food field. In the area the best-known SDG strategies are those related to sustai-
nable farming systems and the least-known are the concept of 'degrowth' as a possible efficient strategy, 'permaculture’ and 'local production
and consumption'. Big differences exist between countries in terms of public knowledge and engagement with SDGs.
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Introduction

In recent decades there has been a general increase
worldwide in concern and awareness of the importance of
Sustainable Development (SD). At the end of the 20" cen-
tury social mobilization played a vital role in putting the
environment on the global agenda, a process that culmi-
nated in a number of international summits. The concept
of sustainable development first appeared in a report entit-

led “Our Common Future” (also known as the Brundtland
Report) issued by the World Commission on Environment
and Development in 1987 (WCED, 1987). In the United
Nations (UN) Conference on Environment and Develop-
ment (UNCED), also known as the Rio de Janeiro Earth
Summit, 150 states came together to sign the Framework
Convention on Climate Change in 1992.

Increasing international awareness of these issues led
to the signing of the Kyoto Protocol in Japan on December
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1997, in order to reduce the impact of global warming,
and in the year 2000 the Millennium Development Goals
were established. Goal 7 was to Ensure Environmental
Sustainability. A UN conference specifically devoted to
SD (the UN Conference on Sustainable Development)
was held in Rio in 2012 (Gupta & Vegelin, 2016). This
event was also widely referred to as Rio+20 or the Rio
Earth Summit 2012 (UN, 2012).

In September 2015, within the framework of the 2030
Agenda, the UN and Heads of Governments agreed on
17 sustainable development goals (SDGs) with 169 re-
lated targets. The SDGs replaced the millennium deve-
lopment goals (MDGs), in force from 2001 to 2015. The
aim of the SDGs was to set out a path towards sustaina-
ble global development with economic, social and en-
vironment dimensions, in order to meet “the necessities
of the present generation without harming the future ge-
neration’s capacity to meet their own”. The SDGs also
included new areas that had not been a primary focus of
the MDGs such as climate change, economic inequality,
innovation, sustainable consumption, global peace and
justice (Aitsi-Selmi et al., 2016; Jayasooria, 2016; Dlou-
ha & Pospisilova, 2018).

In order to accomplish these 17 ambitious goals and
achieve the overall aim of sustainable development, a
multi-stakeholder approach is required that brings to-
gether the public and private sectors, national, regional
and local governments, private companies, civil society
and international organizations. Universities are also an
essential partner in the achievement and implementation
of the SDGs (Caiado et al., 2018; Leal Filho et al., 2018,
2019; Salvia et al., 2019).

Successful achievement of the SDG for 2030 requires
enhancing public knowledge and involvement (Gough,
2018). To this end, basic information is crucial. Sustaina-
ble strategies that encourage the implementation of SDGs
cannot be applied if there is insufficient knowledge and
information about this issue, including a basic description
of the different goals and their ultimate purpose. Several
studies of democratic participation have highlighted the
fact that information and knowledge of citizen rights lie at
the heart of civic engagement (Rojas & Puig, 2009; Ost-
man, 2012; Monk, 2013).

Linking sustainable development goals and higher
education is important for two core reasons: the social
responsibility of higher education institutions and the
need for greater training, research and awareness raising.
Since the World Declaration on Higher Education for the
21% Century adopted by the World Conference on Higher
Education (UNESCO, 1998) and the communication from
the UNESCO (2009), social responsibility has become a
more intrinsic aspect of the higher education system, par-
ticularly in universities (Vasilescu et al., 2010). The social
responsibility of universities has also been analyzed from
the perspective of the application of international environ-
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mental quality standards, harmonization, unification of
problems and objectives, and a greater coordination and
cooperation with other stakeholders (Dlouha & Pospisilo-
va, 2018; Madzik et al., 2018).

The study by Wright & Wilton (2012) went further by
defining and linking sustainable development with the
sustainable university. The results showed that most felt
that universities had a key role to play in creating a sustai-
nable future. When asked how to make universities more
sustainable, the most popular solution was to improve the
use of resources and reduce waste. They were also asked
about the largest barriers that had to be overcome on cam-
pus, which they regarded as financial and resource-based
issues and resistance to change.

The second reason for emphasizing the link between
universities and SDGs is the role played by universities
in the field of training, research and awareness raising
(Argibay et al., 1997; Yubero & Larrafiaga, 2002; SDSN
Australia/Pacific, 2017). Goal 12.8 says: by 2030 ensu-
re that people everywhere have the relevant information
and awareness for sustainable development and lifes-
tyles in harmony with nature. It seems logical that, due
to the nature of their profession, those who work in edu-
cation must make a more active contribution than the
average person to the successful implementation of this
and other goals.

Public policy researchers often refer to gaps in the im-
plementation of these policies (Blahna & Yonts-Shepard,
1989; Ongaro & Valotti, 2008). There are various types
of gaps and in this article we will be focusing particular-
ly on the gap between what citizens know and what they
practice (Thamlikitkul, 2006). The first stage is therefore
to assess how much people know about sustainable deve-
lopment.

The SDGs offer an excellent opportunity to extend
education for sustainable development (ESD) (Leal Fil-
ho et al., 2019). Universities are expected to lead social
changes towards SD (Lazzarini et al., 2018) and must
play an essential role in transforming societies (Dlouha
& Pospisilova, 2018; Leal Filho et al., 2019). However,
integrating the principles of Education for Sustainability
(UNESCO, 2014) across all levels and aspects of educa-
tion is far from easy. To this end, higher education insti-
tutions are starting to integrate SD practices and initia-
tives into their activities and curricula (Darnton, 2009).
Introducing specific SD skills within the curriculum and
presenting practical examples of how specific topics can
be linked to the SDGs (Akinsemolu, 2018).

Studies such as those by Leal Filho et al. (2019) found
that the most common reasons cited by university staff
for not integrating SDGs into the syllabus were a lack of
personal training and the difficulty of incorporating SDGs
into their courses. Studies such as Lazzarini et al. (2018)
propose an inter- and transdisciplinary approach that inte-
grates the social dimension into technical fields of study
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such as engineering. Any changes aimed at integrating an
SD approach into current thinking will facilitate a cultu-
ral shift and a more holistic transformation towards the
sustainable education of future generations (Ong, 2007).

According to Salvia et al. (2019), although the UN
inevitably takes a global approach to SDGs, the specific
actions must be taken at local level. It is equally inevitable
that there will be different priorities and necessities in the
different geographical regions or even between countries
in the same region, depending on their particular situa-
tion. Very few studies have focused on how the different
SDGs can be achieved in different geographical regions.

Within the context described above, this paper therefo-
re aims to provide new data regarding the level of knowle-
dge of SDGs and of engagement in their implementation,
focusing in particular on members of the university com-
munities from agriculture- and food-related departments
at universities in Spain, Colombia and Brazil. With this
information, we can reflect on the involvement of the aca-
demic community and the technical support it provides
in the implementation and achievement of SDGs. Our re-
search evaluated the level of knowledge and engagement
with SDGs amongst the university community, focusing
specifically on SDGs 2 (Zero Hunger) and 12 (Responsi-
ble consumption and production) due to the direct impact
that universities can have in this field and their important
role in the implementation of these goals.

The objective of this paper was to assess the levels of
public knowledge and engagement with SDGs in univer-
sity communities in Spain, Brazil and Colombia.

Material and methods
Questionnaire design and data collection

Online surveys were carried out to compile data. Sur-
vey design was based on previous research studies and
procedures used in Education for Sustainable Develop-
ment, and the aim was to assess the degree of information,
education, knowledge, engagement and awareness of sus-
tainable development issues amongst the participating po-
pulation (Miguel Gonzalez et al., 2012; Carracedo et al.,
2016; Gémez-Quintero et al., 2019).

The survey was self-administered and had a semi-struc-
tured format with 27 questions divided into three blocks.
The first block of questions sought to gather sociodemo-
graphic information about the participants and was com-
posed of closed questions. The second block sought to as-
sess the participants’ knowledge of the SDGs and of some
of the current strategies (general and specifically related
to their field of study) for implementing SDGs 2 and 12.
The third block evaluated the respondents’ level of perso-
nal engagement with SDGs and the degree to which they
are implementing or expect to implement these strategies
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in their current and future professional careers. These
blocks consisted of 10 and 6 closed questions respecti-
vely, most of which used a Likert scale. Other questions
involved multiple choice or ranking answers. The main
questions from the survey which answers are analyzed in
the current article are compiled on the Appendix [suppl].

The techniques applied in the questionnaire to evaluate
the level of knowledge and engagement of the universi-
ty community came from a review of the specific targets
proposed by the UN (https://www.un.org/sustainablede-
velopment/) for implementing SDGs 2 and 12. We also
conducted a wide review of websites, guides, and reports
about agri-food strategies published by international agen-
cies such as FAO (http://www.fao.org/sustainable-develo-
pment-goals/en/) and UNESCO (2017). In addition, va-
rious experts and researchers in the field were consulted.

Before launching the questionnaire, it was pre-tested
to ensure the consistency and validity of the questions.
Some questions had already been validated in other simi-
lar studies in Spain (Miguel Gonzalez et al., 2012; Carra-
cedo et al., 2016; Gomez-Quintero et al., 2019).

In order to avoid language problems, each question was
translated from Spanish (official language in Spain and
Colombia) into Portuguese (official language in Brazil)
and from Portuguese into Spanish so as to ensure identi-
cal meaning (Dufour et al., 2010). The questions were the
same for all three countries except for the logical adap-
tation of some questions to the local economic situation
(such as those relating to minimum household income
levels). The online survey was distributed using Google
Forms and was carried out exclusively during May 2018.

Participants were selected using convenience sam-
pling. This is a non-probability method, in which parti-
cipants are selected on the basis of being easy to reach
or contact. This method was designed for exploratory re-
search and was combined with snowball sampling (Gran-
de & Abascal, 2014), in which additional participants
are recommended or located by another person, who is
allowed to select and contact other possible participants
who meet the initial sampling requirements. In this case
participants had to be members of the university commu-
nity in one of the selected countries and regions and had
to work or study in the field of agri-food sciences.

Main groups who collaborate in the current question-
naire were students, which were classified in three groups
according to the academic level (degree students, Mas-
ter’s or Ph.D. students). Also academic staff, group that
include all members that give different kind of lessons in
the university as lectures, assistant professors, associate
professors, full professors, although they can also deve-
lop another activities as research. However, people who
belong to university community involved in the research
field but they do not teach practical or theoretical classes
were separately and classified under a specific category
named researcher.
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The questionnaire was sent out via email by the “Cam-
pus Iberus” Excellence Consortium of Universities in
Spain and some international partners in Brazil and Co-
lombia. It was sent to rectors and office managers of
universities from the three countries, who were asked to
forward the link with the questionnaire to a range of mem-
bers of their communities, specifically students, academic
staff (teachers) and researchers working in the agri-food
area. Links to the questionnaire were also circulated on
social media, research networks and via a Brazilian tech-
nical journal (Pubvet).

A total of 670 surveys were received. 146 of them were
from Spain, 122 were from Colombia and 402 from Brazil.

The geographical location of the sample centers in the
three countries is displayed in Fig. 1. As seen in Table
1, most of the participating universities in Spain (80.6%)
came from the Campus Iberus Excellence Consortium
(which includes the universities of Zaragoza, Lleida, La
Rioja and Navarra). Most of the Colombian participants
came from universities in the western central and eastern
parts of the country. Due to Brazil’s huge geographic ex-
tension, the participating universities were classified into

COMUNIDADES AUTONOMAS

ARGELI A

|
B S | MapaDeEspana.es
|/ warruecos

the 5 regions into which the country is usually divided,
rather than detailing each specific university. The greatest
response was from universities in the southern regions of
the country.

Statistical analyses

All questionnaires and answers were individually re-
viewed. The field data was entered on an Excel spreads-
heet. After checking for missing data and outliers the
sample was reduced to a final group of 631 surveys (139
from Spanish, 112 from Colombian and 380 from Brazi-
lian universities).

The SPSS for Windows Statistical package v.22.0
(IBM SPSS Statistics, SPSS Inc., Chicago, IL, USA) was
used for the analyses. The variable “Country” was consi-
dered as a fixed factor in the statistical model.

The first stage was to run a descriptive analysis of
the variables so as to obtain frequencies, means and de-
viations. This was followed by a statistical comparison
using Crosstabs procedures (for qualitative variables)

Figure 1. Location of the universities that took part in the study: a) Spain, b) Brazil, c) Colombia. Source: Created by the authors
from a) proyectomapamundi.com, b) wikipedia images, ¢) mapamundi.online.

Table 1. Territorial distribution of the universities that participated in this study. Values expressed as a percentage

of the answers from each country.

Spain (n =139)

Colombia (n=112)

Brazil (regions ) (n=380)

Zaragoza (Unizar) 64.7 Tolima 67.9 South? 47.1
Lleida (UdL) 9.4 Pamplona 14.3 Southeast* 27.6
Rioja (UR) 5.0 La Salle (Bogota) 8.0 Central-West® 11.1
Publica de Navarra (UPNa) 1.4 Others? 9.8 Northeast? 11.8
Others! 194 North? 24

! Madrid, Las Palmas, Soria, Valladolid, Leon, Barcelona, Castilla la Mancha. 2 Cooperativa, Antioquia, Nacional
de Colombia, Santander. 3 Includes universities from the States of Parana, Rio Grande del Sur and Santa Catarina.
4 Includes universities from the States of Espirito Santo, Minas Gerais, Rio de Janeiro and S&o Paulo. ° Includes uni-
versities from the States of Goias, Mato Grosso and Mato Grosso del Sur, as well as the Federal District. ¢ Includes
universities from the States of Alagoas, Bahia, Ceara, Maranhao, Paraiba, Pernambuco, Piaui, Rio Grande del Norte
and Sergipe. 7 Includes universities from the States of Acre, Amapa, Amazonas, Para, Rondénia, Roraima, Tocantins.
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and an analysis of variance using a General Linear Mo-
del (GLM) procedure (for quantitative variables). The
mean and standard error of the mean (SEM) of each
variable were also calculated. Differences between
means were evaluated using Duncan’s multiple range
test (p<0.05).

Results and discussion

Description of the sample (socioeconomic profile
of respondents)

As set out in Table 2, there were no statistical differen-
ces between countries regarding the responses in both
genders (p>0.05). However, the roles played by the
participants within their respective academic commu-
nities varied between countries (p<0.001), as did their
ages (p<0.001). While in Spain most answers came
from undergraduates and academic staff, in Colombia
the proportion of academic staff was much smaller than
in the other two countries. In Brazil the percentage of
undergraduates was low compared to the other two
countries, while it had the highest percentage of PhD
students. There was also a high percentage of answers
from academic staff. The different proportions of parti-
cipants within the university community in each coun-
try also affected the results for the income variables.
Table 2 shows that Colombia had the highest percenta-
ge of respondents with low incomes (household income
equivalent to one official minimum wage), while Brazil
had the highest proportion of people earning more than
10 times the official minimum wage (p<0.001). Spain
showed the lowest percentages at both ends of the inco-
me scale. These statistics confirmed the findings of the
Sustainable Development Report (Sachs ef al., 2019),
which in relation to SDG 10 (reducing inequality) cited
mayor challenges in Colombia and Brazil (ranked 67
and 57" out of 162 countries). Although Spain had a
better position in the ranking (21), significant changes
were still required.

Agri-food is a broad field within academia covering a
wide range of different faculties. This also varies from one
country to the next depending on their national curricula
and college system. Most participants belonged to veteri-
nary or zootechnical faculties, or to others that combined
the two (animal science). The agri-food sector also co-
vers agricultural engineering, the second most important
source of participants, except in Colombia. Schools and
faculties specializing in food sciences (from a technolo-
gical or an engineering perspective) were also considered
in this research.

It was important to recruit participants from the widest
possible range of faculties so as to provide complementary
visions as to how to achieve the SDGs in the agri-food field.

Spanish Journal of Agricultural Research

Level of general and specific knowledge of SDGs

As shown in Fig. 2, there were statistical differences
(»<0.001 and p<0.050) between countries in terms of the
level of knowledge of the millennium development goals
(MDGs) and the sustainable development goals (SDGs),
respectively.

In general, the MDGs appeared to be better known
than the SDGs (except in Colombia), probably due to the
duration of each one. While the MDGs had remained in
force for 15 years (2000-2015), the SDGs were still re-
latively new (three years old at the time the survey was
conducted).

The high level of knowledge about the MDGs in Brazil
would require a specific, detailed study. It may be rela-
ted with the period of government of Luiz Inacio Lula
Da Silva, of the Workers Party, between Jan. 1, 2003 and
Jan. 1, 2011. Social policy was a priority for this gover-
nment and this may have helped raise public awareness
of the MDGs. In general, the MDGs were better known
than the SDGs in Spain and Brazil while in Colombia,
the opposite was true. If we compare the general level
of knowledge of the SDGs in the three countries, they
were much better known in Spain and Brazil than in
Colombia.

Important differences can be observed when compa-
ring the percentage of positive replies regarding knowle-
dge of the MDGs in our survey of members of universi-
ty communities and a survey by the Spanish Center for
Sociological Research (CIS, 2015), which interviewed
members of the general Spanish population. Knowledge
of the MDGs was much more generalized in our survey
than in that conducted by the CIS (70.5% vs. 24.6%). Go-
mez- Quintero et al. (2017) reported that 52.85% of their
sample group (young people and adults from rural areas)
knew nothing about the MDGs while 30.03% knew “just
a little”.

The same occurs with SDGs, where the percentage of
the Spanish population who knew about the SDGs rose
from 10.8% in 2016 to 36% in 2019 (CIS, 2016, 2019),
values that were considerably lower than the 64.7% found
in our university sample group. Miguel Gonzalez et al.
(2012) found that people with a high educational level
were more likely to know about MDGs and other deve-
lopment terminology. This was particularly noticeable
when comparing graduates with people with other levels
of education, a finding that matches the results obtained
in this survey.

As shown in Fig. 3, the top priority SDGs also va-
ried depending on the country or continent consulted
(more detailed results in Table S1 [suppl]). In a survey
about the 17 SDGs, Salvia et al. (2019) found that the
challenges to be overcome on the path towards achie-
ving the SDGs varied from continent to continent, and
even from region to region. For their part,Leal Filho
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Table 2. Sociodemographic characteristics of participants involved in the study. Definition of parti-
cipant’s profile according to age, gender, university information and economic variables. (n= 631).

Spain Colombia Brazil
@=139)  (@=112)  (u=380) P Yalue
GENDER (%)
Men 42.4 52.7 42.6 0.150
Women 57.6 473 57.4
AGE, years (%)
18-25 41.7B 68.8 A 258 C
26.-30 8.6B 12.5B 213A
31-35 29B 54B 145A
36-40 22B 3.6 AB 8.4 A
41-45 43 3.6 8.7 <0.001
46-50 7.9 3.6 6.1
51-55 144 B 1.8C 82A
56-60 8.6A 09B 32B
61-65 72A - 29B
>65 22 - 1.1
ROLE WITHIN THE UNIVERSITY COMMUNITY (%)
Degree student 41.7B 71.4 A 253C
Master’s student 22B 8.0A 147 A
PhD student 94 B 54B 179 A <0.001
Researcher 5.8 8.0 9.7
Academic staff 41.0A 7.1B 32.4A
FACULTY, CENTERS (%)
Veterinary S51.8A 500A 303B
Zootechnic 0.7C 214B 36.1 A
Animal science (Vet. & Zoot.) 14B 26.8 A 0.0C <0.010
Food sciences (Eng. & Technol.) 122 A 09B 47B
Agric. Eng. 324A 00C 20.5B
Other sciences 14B 09B 84 A
UNIVERSITY FUNDING (%)
Public 100 A 86.6 B 86.1 B <0.001
Private 0.0B 13.4A 13.9A
NET MONTHLY HOUSEHOLD INCOME (%)!!!
n 132 110 618
1 min. wage 53B 373 A 29B
1-3 min. wage 31.8A 24.5 AB 20.2B
3-6 min. wage 439A 22.7B 20.7B <0.001
6-10 min. wage 152 AB 10.0B 194 A
>10 min. wage 3.8B 5.5B 36.7A

U'min. wage= minimum wage; Values 1 min. wage (2018) = 736 €/month (Spain); 781,242 COP,
Colombian Peso/month (Colombia); 954 BR, Brazilian Real/month (Brazil). 1€= 3,418 Colombian
peso; 1 €= 4.56 Brazilian real (exchange rates as 02.Jul.2018). A,B: indicate statistical differences
(»=0.05) between countries in the same variable of each row considered.

et al. (2019) showed that the introduction of SDG-re- It is quite logical and predictable that the university
lated content in school curriculums also varied by  community would consider a quality education (SDG 4) a
continent. priority goal. Indeed, the first four objectives (SDGs 1-4)
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B m Spain
40 Colombia
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MDG SDG
Figure 2. Percentage of participants in each country that know
or have heard about the millennium development goals (MDGs)
and sustainable development goals (SDGs), n= 139, 112 and
380 for Spain, Colombia and Brazil, respectively. A, B: indicate
statistical differences (p <0.05) between countries in the same
variable (MDGs or SDGs respectively).

identify the most basic human needs, which is perhaps
why Brazil and Colombia, countries with a human deve-
lopment index lower than Spain (UNDP, 2019) give grea-
ter priority to these objectives.

Spain considered gender equality (SDG 5) an impor-
tant goal, while for Brazil it was the third least important
objective. Spanish participants also emphasized clean
energy, reduction of inequalities, responsible production
and consumption and action for the climate, peace and
justice. In Colombia, education (SDG 4), life on land
(SDG 15) and partnerships for achieving the goals (SDG
17) were all considered important.

According to reports from the European Union (2017)
and the World Bank (2017 a,b), while in Europe signi-
ficant efforts have been made to improve environmental
impacts, reduce consumption, waste production and CO,
emission, and promote renewable energy sources, in other
regions such as Latin America the main emphasis is on

SDG 17 | —

SDG 16—

SDG 15 | e——
SDG 14 @@

SDG 13

SDG 12

SDG 11
SDG 10 |

SDGY
SDG 8

SDG7

SDG 6

SDG5

improving education, nutrition, health systems and secu-
rity. Inequality in income distribution is another important
priority on the path towards a promising future in both
regions (Nicolai et al., 2016; Salvia et al., 2019).

In this paper we will be focusing above all on two
SDGs, zero hunger (SDG2) a priority issue in Brazil and
Colombia (SDG 2) and responsible consumption and pro-
duction another (SDG 12), an important goal in Spain and
Colombia. Historically, when a country is developing, the
priority in terms of agriculture, livestock and food is to
increase production. The general aim is for the country to
increase food production sufficiently to supply the increa-
sing demand and respond to the changes in consumption
habits. Once access to food for the whole population is
guaranteed (food security), the demand for high quality
products and concerns about more sustainable forms of
production start to increase, as consumers become more
aware of the consequences of certain models of consump-
tion. Consequently, consumers start to demand products
that are more respectful of the natural environment and
animal welfare, and offer higher standards and quality
(Sanudo et al., 2017).

In these variables our results are consistent with the
research by Leal Filho et al. (2019), who found that most
of their respondents had some knowledge of SDGs. Most
of them also agreed about the need to integrate SDGs into
higher education institutions inside and outside class, but
were unsure about how to put this into practical effect wi-
thin the teaching syllabus.

Specific knowledge about the strategies for
implementing SDGs 2 and 12

Table 3 sets out the answers to questions about the de-
gree of knowledge about the different possible strategies

Brazil
m Colombia

m Spain

SDG 4

SDG 3

SDG 2 d

SDG 1 L

0 10 20 30 40

50 60 70 80

Figure 3. Sustainable development goals (SDGs) that should be given priority (n=631 answers; values expressed as percentage of

answers for each goal)
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Table 3. Average scores!!! about the degree of knowledge of the possible strategies for implementing SDGs in the agriculture and

food sectors.

139) ety s SEMT pvalue
Degrowth 2.68 2.46 242 0.049 0.095
Carbon footprint 3.84 A 321B 359A 0.049 <0.001
Short supply chain — Km 0 products 3.60 A 2.14C 2.77B 0.056 <0.001
Deforestation 3.94B 3.38C 4.18A 0.044 <0.001
Agroecology 3.60B 3.62B 4.03A 0.046 <0.001
Food sovereignty 3.38 3.25 3.15 0.052 0.199
Resilience 2.66 B 2.75B 333A 0.055 <0.001
Genetic biodiversity: plants, animals, seeds 375A 3.38B 3.87A 0.048 0.001
Sustainable farming systems 3.66 B 3.69B 4.00 A 0.047 0.003
Permaculture 2.14B 2.33B 276 A 0.055 <0.001
Organic agriculture 3.76 B 353B 4.11A 0.044 <0.001
Organic livestock 4.05A 3.54B 4.06 A 0.043 <0.001
Alternatives to synthetic additives 3.19A 2.87B 338 A 0.052 0.001
Animal welfare 434 A 4.04B 434 A 0.040 0.016
Use of by-products from agribusiness 371A 3.38B 3.83A 0.049 0.003
Overconsumption of food / hunger 3.63A 3.13B 343 A 0.048 0.004
Food wastage 3.81A 3.13B 398A 0.043 <0.001
Labeling systems; certification of production and responsible 3.87A 3.14C 3.58 B 0.048 <0.001
consumption
Differentiated quality brands 390 A 297C 344 B 0.049 <0.001

(11 Scale (1-5): 1, totally unknown; 2, partially unknown; 3, indifferent; 4, partially known; 5, totally known. ! SEM: standard error of
mean. A,B: indicate statistical differences (»p<0.05) between countries in the same variable of each row considered.

for implementing SDGs 2 and 12. Statistical differences
can be observed between the countries for most of the
strategies. However, the responses were much more si-
milar for general strategies such as those related to the
concept of degrowth as a possible efficient strategy (the
least-known of all the strategies presented in the question-
naire) and food sovereignty, which is quite well-known.

In all three countries there was a high level of knowled-
ge about issues such as organic production (livestock and
agriculture), deforestation and animal welfare. Awareness
of these issues was higher in Brazil than in Spain and
Colombia, probably because of the impact on the Ama-
zon rainforest. Brazil also stood out for its high level of
knowledge of genetic biodiversity and sustainable far-
ming systems. In South American countries, distribution
and consumption strategies such as the promotion of lo-
cally made products, labeling systems, differentiated qua-
lity brands and resilience were less well-known. Colom-
bia was the country with the lowest levels of knowledge
about most development strategies.

The most favored type of action to develop in each coun-
try will depend on the different level of priority that each
country gives to them (Salvia et al., 2019). As well as the
basic conditions, strengths, capacities and peculiarities of
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the country, which can differ between those belonging to the
same subregion (Nhemachena et al., 2018). For instance, in
Latin-America the strategies used to reduce ambiental im-
pact and favor a sustainable developed differed depending
on the country studied. Strategies used to reduce greenhouse
gas emissions from livestock production, which at the same
time let be efficient in productive terms varied as shows
FAO-AGROSAVIA (2018). Kanter et al. (2016, 2018) com-
piled practical examples that detailed how applicate SDGs
into action in beef field and other diverse agricultural tra-
de-offs in Uruguay. The application in other countries of the
proposed models developed is a great challenge, and each
strategy must be adapted to the particular conditions. Gue-
rrero et al. (2020) summarized some successful initiatives
applied in different Ibero-American countries as Spain, and
the complex relationship that the most of strategies proposed
on Table 3, which are actions not only necessary to achieve
SDG 2 and 12, but also collaborate with others SDGs.

Civic engagement in the implementation of SDGs

As Table 4 shows, various statistical differences were
observed between countries in the degree of applicability
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Table 4. Average scores regarding the degree of engagement and applicability of the following strategies in respondents’ future

careers!'! .
anin Comba SN v
Degrowth 4.26 4.32 4.17 0.099 0.821
Carbon footprint 6.48 A 6.07 AB 5.62B 0.109 0.004
Short supply chain—Km 0 products 6.39A 527B 5.69 B 0.105 0.002
Decrease of deforestation 6.06 B 6.95A 6.69 A 0.109 0.023
Implementation of food sovereignty 5.86 B 6.88 A 5.73 B 0.103 <0.001
Use of resilient species 5.50B 6.32 A 6.20 A 0.104 0.013
Increase genetic biodiversity: plants, animals, seeds 6.36 6.96 6.78 0.101 0.139
Sustainable farming systems 6.49 B 7.74 A 7.26 A 0.098 <0.001
Implementation of permaculture 477B 5.85A 538A 0.108 0.006
Organic agriculture 6.25B 7.14 A 6.45B 0.105 0.018
Organic livestock- 6.56 B 7.68 A 6.67B 0.102 <0.001
Use of alternative synthetic additives 6.23 6.79 6.55 0.103 0.224
Increase animal welfare 7.08 B 8.04 A 7.60 AB 0.098 0.007
Use of by-products from agribusiness 6.71 B 7.59 A 728 A 0.099 0.014
Decrease food wastage 7.01 B 7.47 AB 7.74 A 0.098 0.011
Application of labeling systems, certification of 6.96 6.89 6.92 0.103 0.980
production and responsible consumption
Application of differentiated quality brand 6.78 6.51 6.83 0.106 0.531

' Scale (1-10): 1- not applicable; 10- totally applicable. 2! SEM: standard error of mean. A,B: indicate statistical differences (p <0.05)

between countries in the same variable of each row considered.

of all the strategies except degrowth, which was the least
known and therefore the least applicable. In accordan-
ce with the approach of ecological economics (Marti-
nez-Alier et al., 2010; Beling et al., 2018) degrowth is not
necessarily generalized negative growth throughout the
economy. It exposes the physical and social limits of con-
ventional growth and maximizes efficiency in the use of
resources. This ecological rationale is in line with targets
12.2, 12.4 and 12.5 of the SDGs.

There was some consensus between the three coun-
tries regarding specific strategies such as those relating to
labeling, various ways of certifying responsible produc-
tion or consumption and quality brands that guarantee
product quality, which were all considered very applica-
ble. It is worth noting that over the last decade in Latin
American countries there has been growing interest in
strategies of this kind for food products (Teixeira & Safiu-
do, 2019), which could explain the answers. The general
public perception regarding traceability is also changing
although improvements need to be made in the way it is
implemented in food companies (Lopes et al., 2020; Pe-
legrino et al., 2020).

When asked about their level of engagement and the
applicability of the different strategies in their future pro-
fessional careers, most participants seemed relatively op-
timistic, except for permaculture in Spain which had ave-
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rage scores of less than 5 out of 10. Generally, the scores
for level of engagement and applicability of the strategies
were higher in Colombia and Brazil than in Spain, espe-
cially those relating to deforestation, the use of resilient
species, the combination of sustainable farming systems,
or the use of surplus food and by-products from the food
industry.

Fig. 4 presents the distribution of the answers pro-
vided by participants from the three countries to ques-
tions about their knowledge of the different strategies
and their applicability. Participants were also asked the
following direct question: Do you believe that your ac-
tions can contribute to achieving the SDGs? Although
many of the participants in all three countries respon-
ded positively (42-49% of sample), there were statisti-
cal differences (p<0.050), between Spain (34.5%) and
Latin America (44.5-51.8%, Colombia-Brazil), where
a higher percentage felt that they could make a posi-
tive contribution, although it was interesting to note
that many stated that they were unsure how to do so.
It worth describes the cluster profile involving people
who are willing to make changes but still don't know
how to do it. Because they could be considered as one
of the first target groups to involve in the process of
implementation SDGs strategies and start significative
changes.
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Figure 4. Comparison between knowledge and application of strategies between countries: a) degree of knowledge of general con-
cepts relating to sustainable development [Scale (1-5): 1, totally unknown — 5, totally known]; b) strategies for implementing SDGs
in the agri-food area (engagement) [Scale (1-10): 1, not applicable; 10, totally applicable].

Most of persons from this cluster were women (75%
on the Spanish subsample and 68% in the Brazilian). Re-
lated to their role in the university, in Spain most of peo-
ple were degree students (56.3%), being academic staff
the second group more represented in this target (25%).
In Colombia also degree students were the higher group
(77.6%), but academic staff represented the lowest per-
centage (5%). In Brazil profile of participants were va-
ried, cluster was composed again by students, mainly
from degree (32%), but also Ms.C and Ph.D (16.6% and
18.9% respectively). Academic staff, as it was found in
the Spanish group, involve the 26% of this Brazilian
cluster. Also, it is remarkable than the cluster invol-
ve an important percentage of persons who had not
heard about SDGs (39.6%, 62.1% and 50.9% in Spain,
Colombia and Brazil respectively). Fact that par-
tially would explain the difficulty to implementation
of strategies.

The Spanish participants were the most skeptical
about making a positive contribution to achieving
SDGs (p<0.050), arguing that their actions could not
bring about change or that changes of this kind were
the responsibility of politicians. This attitude, which
was much less widespread in Latin America, is consis-
tent with the results of CIS surveys carried out amongst
the general Spanish population in 2019, in which it was
reported that the main obstacle to achieving SDGs was
a lack of political will (40.5%), followed by political
and institutional corruption (23.2%) and a lack of so-
cial awareness amongst people, companies and institu-
tions (11.4%).

Pohlmann et al. (2020) reported that many changes
are still required in agri-food models, as is greater colla-
boration between all the stakeholders in the production
chain. This requires not only enhanced public engage-
ment, but also the frameworks for implementing SDGs,
education about these goals and more widespread public
participation.
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Conclusions

Universities can make fundamental contributions
to achieving the SDGs in their role as social actors that
specialize in providing education, training and research.
SDG 2 and 12 need professionals in food, animal scien-
ces, agriculture and livestock farming to produce healthy,
sustainable food, while keeping their animals in condi-
tions that guarantee their welfare. These specialists are
trained in universities. These institutions need to adapt
their content to the sustainable paradigm, replacing their
traditional approach. The bibliography consulted suggests
that many universities are already on this path and are
adapting their syllabuses towards SDGs.

The results of our research show that Latin America
there is less information and knowledge but a greater
willingness to collaborate in SDGs. This apparent con-
tradiction is explained from the meso and macro levels.
Within countries (meso level), more informed people par-
ticipated more. But, the comparison between countries
(the macro level) reveals the differences in the role of the
state (welfare or liberal) the expectations of citizens and
the geographical context. The needs and priorities regar-
ding implementation of the SDGs must also be adjusted
to level and context.

There are a number of basic steps that universities can
take to help achieve the SDGs. These include providing
knowledge, innovative approaches and possible solutions
to the associated problems as well as educating their stu-
dents to become current and future implementers of SDGs.
Surveys such as this one enable us to identify whether the
academic community in a agriculture and food, field are
aware of the different strategies being applied to achieve
the SDGs and if they are collaborating in this process.

While this study aspires to make a useful contribution
to the emerging literature on SDGs and their relations-
hip with universities and the degree of knowledge and
willingness amongst the members of university
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communities to engage and participate in the implemen-
tation of these goals, it also has various limitations that
must be taken into account when generalizing its findings.
Firstly, the fact that knowledge and attitudes towards
SDGs are continuously changing within these communi-
ties, due to the various awareness-raising campaigns that
universities have been carrying out since the surveys in
this study were conducted. This means that the methodo-
logy used in this study could be useful for measuring the
effectiveness of the different strategies for raising aware-
ness of SDGs that are currently being applied in various
universities around the world.

Despite its limitations, this study makes an important
contribution in terms of the relevance of the data gathered.
The methodology developed in this research could also be
applied in similar future studies focusing on other acade-
mic fields, so complementing this study about agri-food.
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