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Abstract
Purpose – This study aims to describe the development and validation of a scale that measures the self-reported
sustainable behavior of students in higher education institutions (HEIs) regarding their knowledge on incorporating
sustainability into education, research and outreach,mediated by the attitude toward the triple bottom line.
Design/methodology/approach – The scale was applied to students from HEIs, with a total of 759 valid
cases and respondents from various countries. The technique used was structural equation modeling and
multigroup analysis using the SmartPLS software.
Findings – Respondents’ self-reported sustainable behavior scale was affected by their economic attitude
and the knowledge about sustainability that they assimilated. However, the economic dimension received
more attention from the participating students. Both for the total sample and for respondents older than the
study average, environmental attitude and social attitude did not affect the self-reported sustainable behavior.
Research limitations/implications – The study’s limitations can offer opportunities for future
research, as more constructs should be inserted into the model to check the existence of differences in relation
to self-reported sustainable behavior, such as beliefs in the affective stage.
Practical implications – The practical implication is on the fact that HEIs can use the scale of self-
reported sustainable behavior to evaluate the incorporation of sustainability in the students behavior. Thus,
with appropriate guidelines, HEIs will be able to analyze the results looking for to achieve balance in the
incorporation of sustainability in education, research and outreach in a transdisciplinary way, improving HEI
program and preparing future decision-makers to collaborate for sustainable development.
Originality/value – The originality of the study is on the verification of the influence of sustainability
teaching in higher institutions through self-reported sustainable behavior scale, based on the sustainable
development goals in three dimensions – cognitive, affective and conative.

Keywords Sustainability, Higher Education, Sustainable Behavior, Structural Equation Modeling,
Multigroup Analysis

Paper type Research paper

1. Introduction
There is a demand for higher education institutions (HEIs) to train responsible decision-
makers who have the knowledge and skills necessary to put sustainability at the center
of their activities to create value for businesses, society and the environment
(Elkington, 1994, 1999; Gibson, 2001; Godemann et al., 2014). In 2015, the United
Nations (UN) proposed the 2030 Agenda, which was coordinated between governments,
organizations, academia and civil society. This agenda outlines 17 sustainable
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development goals (SDGs) for facing the biggest global challenges to sustainable
development (UNITED NATIONS, 2015).

Exploration of the theme of sustainable development has significantly increased in
approaches to higher education, with the aim of providing access to information, knowledge
and the dissemination of best institutional practices by HEIs and organizations (Springett,
2005; Crespo et al., 2017; Weybrecht, 2017; Franco et al., 2019). It has been investigated not
only in relation to planning, pedagogy, curricula and research but also in research on
institutional practices (Larr�an et al., 2016; Annan-Diab andMolinari, 2017; Fleac�a et al., 2018;
McCowan, 2016; Painter-Morland and Slegers, 2017).

The United Nations Educational, Scientific and Cultural Organization (UNESCO) has
proposed guidelines so that HEIs and educators can foster an understanding of sustainable
development, provide everyone with the opportunity to acquire knowledge, values and
attitudes and encourage individual, group and social behavior in general (Nicolaides, 2006).

Michalos et al. (2012) and Biasutti and Frate (2016) measured the knowledge, attitudes of
students in relation to sustainable development based on UNESCO (2006) studies. Gericke
et al. (2019) developed and validated a scale that measures Sustainability Consciousness
from Sweden aged 18–19 years old, based on cognitive, affective and conative dimensions.
These three studies do not have indicators based on the SDGs and were not applied to
higher education students. Thus, the present study identified gaps in the previous literature
on self-reported sustainable behavior (SRSB) based on the SDGs from the cognitive,
affective and conative dimensions.

Eagly and Chaiken (1993) classified self-reported behavior as the tendency for a
respondent to engage in behavior for or against the attitude object. In the present study, the
SRSB is understood as the tendency of the student to engage in behavior based on his or her
environmental attitude, social attitude and economic attitude.

Higher education and more specifically management education has been accused of
being obsessed with teaching a narrow capitalist ideology and of cultivating a short-term
culture of making a profit, which is considered the goal of business (Beusch, 2014; Giacalone
and Wargo, 2009). However, HEIs can contribute to the student’s experience in higher
education. It is necessary to understand how students’ educational experiences influence
their SRSB. The study aims to analyze the extent to which the SRSB of students in higher
education is affected by knowledge and by the environmental, social and economic attitudes
based on the dimensions of sustainability.

The justification for this study is the relevance of the fourth SDG, which concerns quality
education and aims to “ensure inclusive and equitable quality education and promote
lifelong learning opportunities for all” (UNITED NATIONS, 2015, p. 18). Furthermore, it is
important that HEIs and their educators are responsible for generating knowledge that will
be transferred to organizations and society. In addition, the study aims to meet UNESCO’s
recommendation for the development of more research, innovation, monitoring and
evaluation to promote and prove the effectiveness of good practices to achieve sustainable
development.

2. Literature review
In 1987, the Brundtland Commission defined sustainable development as development that
“meets the needs of the present, without compromising the ability of future generations to
meet their own needs” [World Commission on Environment and Development (WCED),
1987, p. 43]. One way to define sustainability is through the three-pillar model created by
Elkington (1994), which categorizes sustainability according to social, environmental and
economic factors and points out that “material gains are not sufficient measures or
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preservers of human well-being” (Gibson, 2001, p. 7). Managers and students should
consider the triple bottom line (TBL), this means social, environmental and economic.

Implementing SDGs in education, research and outreach in a transdisciplinary way
present challenges (Annan-Diab and Molinari, 2017; Leal Filho et al., 2019; McCowan, 2016).
In addition, HEIs, through their educators and institutional actions, can make students
aware of the need to engage with achieving sustainable development (Dyllick, 2015) by
expanding their knowledge and engaging them with the sustainability theme (Kassel et al.,
2016; Leal Filho et al., 2019).

The literature has already questioned the way in which sustainability is taught (Wilson
and Thomas, 2012). The institutional promotion of studies on sustainability in HEIs (SHEIs)
and the need to train teachers are important so that students can know the subject deeply in
theory and engage with educational practices that consider sustainability in all areas
(Findler et al., 2019). This is expected to lead a change in students’ behavior in relation to the
sustainability theme.

Higher education has received harsh criticism regarding courses aimed at management,
which have been considered as examples of teaching geared to short-term profit as the
ultimate goal of organizations (Beusch, 2014; Giacalone and Wargo, 2009). In addition, HEIs
have been accused of considering sustainability as a competitive advantage in the
educational market and of using their commitment to sustainability as means to improve
their image and attract students and teachers (Doherty et al., 2015). However, education
should be the strategy to promote sustainable development through the implementation of
the SDGs in education, research and outreach (Avelar et al., 2019). There is recognition that
sustainability in higher education requires acting together within the environment and
society, with a long-term and integrated vision based on the principles of human life and the
world in which we live (Dyllick, 2015; Figge et al., 2002; Leal Filho et al., 2019).

Such awareness of the serious social, economic and environmental challenges can affect
behavior, and this is, in turn, influenced by cognitive (knowledge) and emotional (attitude)
pathways (Fredricks et al., 2004; Kahu, 2013). Cognitive engagement refers to investment in
learning and the preference for challenges, learning motivation, learning goals, self-
regulation and planning (Appleton et al., 2006; De Clercq et al., 2013; Fredricks et al., 2004).
Academic engagement refers to behavior that achieves a minimal “threshold” level of
learning, whereas cognitive engagement refers to an internal investment of cognitive energy
to attain more than a minimal understanding of the course content (Zhoc et al., 2018).

The present study searched for authors who investigated how sustainability can be
inserted into education, research and outreach. It aims to measure the student’s knowledge
and the influence of this on their sustainable attitude. Thus, the three dimensions of
sustainability are represented in the affective stage so that they can influence the
sustainable behavior of students in higher education.

2.1 Knowledge
Hermes and Rimanoczy (2018) recommended an innovative pedagogical approach. Such
innovative approaches collaborate for the development of the sustainability mindset, given
that values, purposes and emotions provide a holistic and profound learning experience
(Kassel et al., 2016). This is a complex exercise, as the impacts materialize along complex
paths, particularly in the area of research and education.

Sustainability needs to be taught through education, research and outreach. Annan-Diab
andMolinari (2017) evaluated the curricula of HEIs to identify how to outline and implement
the practice of responsible management and relate it to the SDGs. The results emphasize
that the broad agenda of the SDGs must be assessed to identify how to relate the subjects of
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disciplines to the SDGs. Kolb et al. (2017), in addition to evaluating the curricula of HEIs,
proposed a conceptual model for incorporating the SDGs into the curriculum and research,
giving rise to outreach partnerships through local, regional and international.

The cognitive dimension is paramount in the formation of attitudes (Ajzen, 1991) and the
objective is to measure the student’s knowledge about how sustainability is inserted in
education, research and outreach. Therefore, the first hypothesis is:

H1. The student’s knowledge about sustainability in education, research and outreach
in HEIs positively affects the environmental attitude (1a), economic attitude (1b)
and social attitude (1c).

The construct of SHEIs was developed from the literature to measure students’ knowledge
about how the theme sustainability is inserted in the HEI in which they study.

2.2 Attitude
The affective dimension represented by the attitude corresponds to the feelings, emotions
and moods reflected mainly in attitude items since attitudes can be defined as a lasting
positive or negative feeling about an object, person or issue (Fredricks et al., 2004; Kahu,
2013; Zhoc et al., 2018).

Michalos et al. (2012) measured the knowledge, attitudes and behavior of high school
students in relation to sustainable development, with indicators formulated from UNESCO
(2006) studies. Biasutti and Frate (2016) described the development and validation of a scale
of attitudes toward sustainable development and indicated that future research should
analyze the relationship between attitude and sustainable behavior. Gericke et al. (2019)
developed and validated a scale that measures sustainable awareness. All three of these
studies used UNESCO’s (2006) three dimensions of sustainability.

Sustainable development is the result of harmonization between the social, environmental
and economic pillars (Elkington, 1999). The environmental dimension refers to the awareness
of resources, the fragility of the physical environment, how human activity and decisions affect
it (UNESCO, 2006, 2015) and howmaterial processing needs to be reduced to mitigate pressure
on natural systems (Bartelmus, 2003). The economic dimension assesses the potential for
economic growth based on the assessment of social consumption. The social dimension
considers how democratic systems should offer an opportunity to express opinions, select
governments, form a consensus and resolve differences (UNESCO, 2006, 2015).

A student’s environmental and social attitudes can be reflected in his or her SRSB. The
proposed model investigates the relationship between attitudes in which the social and the
environmental depends on the economic (Elkington, 1994; Nonet et al., 2016). Therefore, we
propose the second and third hypotheses:

H2. Economic attitude positively influences the social attitude.

H3. Economic attitude positively influences the environmental attitude.

The constructs of social attitude (AS), environmental attitude (EnA) and economic attitudes (EcA)
were developed from the aforementioned literature tomeasure attitude as amediator of SRSB.

2.3 Behavior
The conative dimension in this research is represented by SRSB, which assesses the
tendency of a respondent to engage in behavior for or against the object of attitude
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(Eagly and Chaiken, 1993). The conative dimension is the action that derives from and
results in the students’ experiences with the three dimensions of sustainability.

The scales by Michalos et al. (2012), Biasutti and Frate (2016) and Olsson and Gericke
(2016) do not consider the students’ knowledge about the incorporation of sustainability in
education, research and outreach that can influence attitudes and sustainable behavior.
Moreover, these scales were proposed in a period prior to the SDGs. No scales based on the
SDGs and relating to knowledge and attitude have been found to measure the SRSB of
students in higher education.

HEIs and teachers must make use of UNESCO guidelines so that students have the
opportunity to acquire the knowledge that influences their attitudes and, consequently, their
behavior (Nicolaides, 2006). Inserting the SDGs into the educational practices and
pedagogical proposals of HEIs can result in a change in attitudes and behavior (Annan-Diab
and Molinari, 2017; Leal Filho et al., 2019; McCowan, 2016). Therefore, our fourth hypothesis
is:

H4. Environmental attitude (4a), economic attitude (4b) and social attitude (4c)
positively affect students’ self-reported sustainable behavior.

Educators who develop skills in sustainability can promote significant changes in
sustainable behavior (Kassel et al., 2016). Thus, higher education can collaborate in the
dissemination of best practices in HEIs and organizations (Crespo et al., 2017; Springett,
2005; Weybrecht, 2017). Students have the ability to learn and such learning can change
behavior through the use of their past experiences (Leal Filho et al., 2019). Given this, we
propose our fifth hypothesis:

H5. Knowledge about sustainable education, research and outreach positively influence
self-reported sustainable behavior.

The specification of the structural model (Figure 1) is based on theoretical foundations and
the hypotheses indicated in this subsection. However, the indicators that make up each
of the constructs have been defined and evaluated by experts on the subject.

The SRSB construct and model was developed in this study by the authors (Figure 1)
from the aforementioned literature to analyze how the SRSB of higher education students is
affected by knowledge and attitudes from education, research and outreach.

2.4 Age
Olsson and Gericke (2016) studied the sustainability awareness of sixth, ninth and 12th-year
students in Sweden. They measured a reduction in sustainable awareness between the sixth
and ninth years, with subsequent recovery in the 12th year. This indicates that the older the
student, the greater the sustainability awareness. Wiernik et al. (2013) found a consistently
positive relationship between increasing age and proenvironmental engagement among
adults. Negev et al. (2008) found that younger students exhibit more environmentally
friendly attitudes and behaviors than adolescents. An inverse relationship was also found
by Otto and Kaiser (2014), who identified a positive relationship between increasing age and
proenvironmental engagement among adults. Age is an important factor that should be
included in investigations into the effects of environmental education and sustainability
programs (Boeve-De Pauw and Van Petegem, 2013). Thus, we hypothesize:

H6. There is a homogeneity related to the age of the respondent students regarding self-
reported sustainable behavior.
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3. Methodology
3.1 Data collection and participants
The literature review made it possible to analyze questionnaires directly or indirectly
relating to the research objective (Biasutti and Frate, 2016; Gericke et al., 2019; Michalos
et al., 2012). The indicators proposed for the scales that make up the model are based on
Kassel et al. (2016), Annan-Diab and Molinari (2017) and Kolb et al. (2017). The indicators
were analyzed by nine specialists (five Brazilians, one American, one Australian and two
Germans) in sustainability and experts in modeling structural equations. The specialists’
analysis resulted in a questionnaire with 28 indicators with a semantic differential-type
scale (0 = Strongly disagree; 10 = Strongly agree). The responses were collected through
online research.

Several HEIs were invited and nine (six from Brazil and one each from Germany, the
USA and Spain) accepted. Based on literature (Elkington, 1994, 1999; Gibson, 2001;
Godemann et al., 2014; Beusch, 2014; Giacalone and Wargo, 2009), the study chose to apply
the survey in students of courses related to management, where was mentioned the gap to
form future responsible decision-makers.

The collection instrument should be applied in person, as it was planned. However, due
to the COVID-19 pandemic period, there was a need for the survey to be conducted online,
using Google Forms. Thus, the collection instrument was applied by professors of
management-related disciplines; at the end of a class online, the collection period was from
September to November 2020. The scale was available in three languages: Portuguese,
English and Spanish. Respondents were enrolled in management-related courses. All
semesters were chosen because the subjects relating to sustainability were covered in
different semesters in the HEIs.

Figure 1.
Theoretical model
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The collection instrument was distributed to 772 respondents in business schools and
universities that teach applied sciences. Missing responses and outliers were excluded (Hair
et al., 2016). Three attributes were collected: sex, age and nationality. The questionnaire was
composed of the cognitive, affective and conative dimensions to measure SRSB. A total of
759 respondents were considered, with 60.7% (461) of respondents being female and 39.3%
(297) male. The average age of respondents was 26 years, with a coefficient of variation of
32.33%; minimum age was 17 years and themaximumwas 64 years.

The average of 26 is the result of the calculation of the arithmetic average of the
respondents in the sample. The average refers to the age scores of respondents. The average
was obtained by the summatory of age of each participant divided by the total number of
participants.

Table 1 shows the nationality of the respondents. There was a concentration of
respondents in Brazil, and it was not possible to conduct an analysis between countries.

Age was used as a categorical moderator, a nominal variable coded as a dummy to
separate the groups in the multigroup analysis (MGA), namely, Age 01 and Age 02
(Figure 2). The Age 01 group was formed by respondents aged 17–26 years (508 students;
67%) and the Age 02 group consisted of those aged 27–64 years (222 students; 33%). The
separation of groups Age 01 and Age 02 was defined by the average age (26 years) obtained
from the sample and this procedure was carried out to check if it was a homogeneous sample
in relation to age, based on Otto and Kaiser (2014), Boeve-De Pauw and Van Petegem (2013)
and Negev et al. (2008).

The separation in two groups has the objective to identify the pattern of response in a
group of ages with younger respondents (Age 01) with other entering in the maturity phase
(Age 02). As mentioned in the literature, age could have an impact on the engagement with
ecological behavior (Wiernik et al., 2013).

3.2 Data analysis
Tests relating to convergent validity, discriminant validity and model reliability were
performed, with parameters from Henseler et al. (2009), Fornell and Larcker (1981), Hair et al.
(2016), Cohen (1998) and Chin (1998). The measurement model was outlined using the
SmartPLS software, based on the proposed theoretical model.

The evaluation of the measurement model was based on empirical measures of the
relationships between the indicators and the constructs (average variance extracted [AVE],
composite reliability, discriminant validity and cross-loads). The evaluation of the structural
model was based on empirical measures (t-test, R2, f2, Q2 and path coefficient) (Hair et al.,
2016).

This study used structural equation modeling (SEM) with partial least squares
estimation, through the use of the SmartPLS3 software, to evaluate the measurement model,
evaluation of the structural model, mediation and moderation with categorical variable
(MGA). Confirmatory factor analysis was performed to provide an assessment of

Table 1.
Sample group by

country

Country Total (%)

Brazil 603 79.45
USA 99 13.04
Germany 33 4.35
Spain 24 3.16
Total 759 100
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convergent and discriminant validity, and SEM was then performed to provide path
coefficients (Anderson and Gerbing, 1988). Convergent validity, discriminant validity and
composite reliability were at the level of the latent variables. For discriminant validity, the
diagonal values of the correlation matrix are the square roots of the AVE and must be
greater than the values of its lines (Henseler et al., 2009). Discriminant validity was verified
by the analysis of the crossed-factor loads (Chin, 1998). Another way used to assess
discriminant validity is to use the criteria suggested by Fornell and Larcker (1981) and Chin
(1998), observing the correlations between the constructs both vertically and horizontally.
Convergent validity is verified from the AVE, with the average variance having to be
greater than 0.5 (Henseler et al., 2009). Composite reliability checks the model’s reliability
and each construct must be greater than 0.7 (Hair et al., 2016).

The quality of the adjusted model can be studied by means of Pearson’s determination
coefficients assessment (R2), which explains the structural model from the variances of
endogenous indicators (Cohen, 1998). The effect size (f2) assists in the analysis of how much each
indicator contributes to the model (Hair et al., 2016). The path coefficient, on the other hand, has
the function of evaluating causal relationships andmust be interpreted in the light of theory (Hair
et al., 2016). The survey measured the respondents’ knowledge, attitude and behavior in relation
to sustainability based on the cognitive, affective and conative dimensions.

4. Results
The results are presented by descriptive statistics, SEM andMGA. The measurement model
was outlined in SmartPLS based on the proposed theoretical model. The results are
presented through convergent validity, discriminant validity, composite reliability and
hypothesis testing. All factorial loads are above 0.6, thus meeting the criteria of Chin (1998)
and Hair et al. (2016). This demonstrates that the model’s constructs have good validity (see
Table 2).

Figure 2.
Sample group by age
range
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The AVE of all constructs is greater than 0.5, which meets the criteria of Henseler
et al. (2009) and the composite reliability for each construct was greater than 0.61,
which meets the criteria of Hair et al. (2016). Therefore, the convergent, discriminant
and reliability validity are adequate (Fornell and Larcker, 1981; Hair et al., 2016;
Henseler et al., 2009).

The discriminant validity indicates whether the constructs are independent of each other
(Hair et al., 2016) and the criterion of Fornell and Larcker (1981) compares the square root of
the AVE values with the correlations of the constructs and this correlation must be greater
than the correlation with any other construct. The correlations between the constructs are
between 0.71 and 0.78; such values are understandable given that they are related to the
sustainability theme. It is important to note that the correlations in Table 2 meet the criteria
of Hair et al. (2016) and Fornell and Larcker (1981).

SRSB showed reliability of 0.861, with the AVE of 0.608 being higher than the criteria of
Chin (1998) and Hair et al. (2016). Thus, the indicators are adequate in relation to the
reliability of internal consistency, which indicates that the indicators do not present biases
(Bido and Silva, 2019).

To verify the discriminant validity, Table 3 presents the values of the square roots of the
strokes. These values were compared with Pearson’s coefficients of determination, which
meet the criteria of Fornell and Larcker (1981). The validation of the measurement model
resulted in the exclusion of indicators. For the analysis of the hypotheses, the determination
coefficients (R2) and the student’s t-test with the bootstrapping resources of the SmartPLS 3
software were used. The resulting model from the PLS algorithm has 18 indicators to
measure SRSB (Table 3). Furthermore, it has data on the validity convergent and
discriminant, so the cross-loads are presented.

The values in bold Table 3 refer to the factorial loads. These have higher values than the
crossed loads, which are represented by the other values outside the diagonal. All crossed
loads when analyzed vertically, are smaller than factorial loads (in bold), thus confirming
the discriminant validity (Chin, 1998; Hair et al., 2016).

Testing of hypotheses was performed using a resampling technique that used
bootstrapping. Table 4 presents the results of the structural model for assessing
multicollinearity, the relative importance of predictors and the explained variance of
endogenous variables.

The relationships EnA ! SRSB (0.690) and SA ! SRSB (0.584) obtained values below
1.96 (p> 5%; t< 1.96), so theH4a andH4cwere rejected.

Table 2.
Correlation matrix

between latent
variables (n = 759)

Constructs 1 2 3 4 5

1. EnA 0.733
2. EcA 0.545 0.756
3. SA 0.344 0.493 0.784
4. SRSB 0.262 0.416 0.248 0.779
5. SHEI 0.344 0.474 0.333 0.392 0.71
Composite reliability 0.776 0.8 0.761 0.861 0.858
Average variance extracted (AVE) 0.537 0.571 0.615 0.608 0.504

Note: EnA: environmental attitude, EcA: economic attitude, SA: social attitude, SRSB: self-reported
sustainable behavior, SHEI: sustainability in higher education institutions; Diagonal values are the square
root of AVE. As they are greater than the correlations between the values outside the diagonal, there is
discriminant validity; All correlations are significant at 1%
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Table 3.
Factor loadings on
each dimension of the
scale (cross-loading)
(n = 759)

Indicator EnA EcA SA SRSB SHEI

EnA01 – environmental protection and people’s
quality of life are directly linked 0.741 0.457 0.303 0.174 0.317
EnA02 – companies should do more for the
environment 0.777 0.403 0.31 0.194 0.235
EnA03 – when companies interfere with the
environment, they produce disastrous consequences 0.677 0.323 0.121 0.215 0.19
EcA01 – economic policies must increase sustainable
production, even if it means spending more
government resources 0.46 0.737 0.36 0.243 0.341
EcA02 – sustainable practices are essential for
business 0.369 0.748 0.358 0.287 0.38
EcA03 – I prefer to work for a company that adopts
sustainable practices 0.406 0.782 0.398 0.405 0.356
SA01 – society must further promote equal
opportunities for all genders 0.262 0.394 0.747 0.11 0.251
SA02 – companies should do a lot more for society 0.278 0.383 0.82 0.268 0.272
SRSB01 – I closely observe what companies do to
achieve the sustainable development goals in their
practices 0.161 0.304 0.189 0.774 0.303
SRSB02 – I frequently talk to my fellow classmates
about environmental subjects and issues 0.222 0.355 0.199 0.766 0.358
SRSB03 – I don’t buy products/services from
companies with a bad reputation for caring for the
environment or on social issues 0.218 0.32 0.21 0.806 0.265
SRSB 04 – I don’t buy products/services from
companies that have a bad reputation for caring for
their stakeholders (e.g. employees, suppliers,
customers) 0.213 0.311 0.173 0.771 0.287
SHEI01 – I have knowledge regarding the
importance of incorporating the sustainable
development goals (UN) in the curriculum of my
course 0.257 0.325 0.287 0.232 0.725
SHEI02 – sustainability, in the educational
institution in which I study, is treated in more than
two disciplines 0.114 0.262 0.122 0.329 0.649
SHEI03 – I have knowledge regarding the
importance of incorporating the sustainable
development goals (UN) in the research carried out
by the educational institution in which I study 0.254 0.301 0.222 0.261 0.768
SHEI04 – I have knowledge regarding the
importance of incorporating the sustainable
development goals (UN) in outreach developed by
the educational institution in which I study 0.317 0.42 0.279 0.282 0.816
SHEI05 – the information given by my professors
influences the development of my sustainability
mindset 0.28 0.366 0.269 0.268 0.659
SHEI06 – the educational institution in which I study
promotes sustainability projects, with an educational
character, with society 0.201 0.314 0.206 0.317 0.623

Notes: EnA: environmental attitude, EcA: economic attitude, SA: social attitude, SRSB: self-reported
sustainable behavior, SHEI: sustainability in higher education institutions; All factor loads are significant
at 1%
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As for the importance of the predictors, Cohen (1998) indicated the effect size, where f2 = 0.02
is a small effect, f2 = 0.15 is a medium effect and f2 = 0.35 is a large effect. Thus, EnA in
SRSB (H2a) has a small effect and the rest have medium effects.

The explanatory variance of the endogenous variables can be assessed using the
adjusted R2 value. Cohen (1998) established gradations for R2: R2 = 2% is small; R2 = 13% is
medium and R2 = 26% is large. The model showed EA with the highest percentage of R2,
with 30.4% (large) and the lowest percentage was from SRSB, with 22% (average).

The MGA by age considered Age 01 with 508 cases and Age 02 with 251 cases. The
criterion for separating the groups was the average age, with the Age 01 group consisting of
respondents aged from 17 to 26 years (67%) and the Age 02 group formed by respondents
aged from 27 to 64 years (33%). The execution of the MGA was through permutation, as it
contains the measurement invariance of composite models (MICOM) test to assess the
invariance of the measurement model.

The Age 01 and Age 02 groups with their respective indicators do not have the same
factorial loads. However, content validity and the use of the scale in future studies were
privileged. Moreover, the difference is relatively small. Table 5, taken fromMICOM, shows a
correlation between scores equal to one, as there is a comparison of these in the Age 01 and
Age 02 groups (Bido and Silva, 2019).

Table 6 shows the outputs from SmartPLS using the permutation function (Calculate >
Permutation > Signatory and Nonsingular Groups > Start Calculation). It indicates that

Table 4.
Evaluation of

structural model

Structural path Hypotheses VIF f2 Structural coefficient Standard error t-value p-value

SHEI! EnA H1a(þ) 1.3 0.014 0.111 0.040 2.77 0.006
SHEI! EcA H1b(þ) 1.0 0.290 0.474 0.034 14.13 0.000
SHEI! SA H1c(þ) 1.3 0.017 0.128 0.042 3.07 0.002
SHEI! SRSB H5(þ) 1.3 0.059 0.247 0.040 6.15 0.000
EnA! SRSB H4a(þ) 1.5 0.000 0.018 0.045 0.40 0.690
EcA! EnA H3(þ) 1.3 0.271 0.492 0.032 15.52 0.000
EcA! SA H2(þ) 1.3 0.195 0.432 0.042 10.35 0.000
EcA! SRSB H4b(þ) 1.8 0.054 0.278 0.048 5.83 0.000
SA! SRSB H4c(þ) 1.4 0.000 0.022 0.040 0.55 0.584

Notes: EnA: environmental attitude, EcA: economic attitude, SA: social attitude, SRSB: self-reported
sustainable behavior, SHEI: sustainability in higher education institutions; f2 = size of Cohen’s (1998) effect,
VIF: variance inflation factor; P-values are estimated by bootstrapping with 5,000 repetitions

Table 5.
MICOM for MGA of
Age 01 and Age 02

Constructs Original correlation Permutation correlation 5.0% Permutation p-values

EnA 1.0 1.0 1.0 0.178
EcA 1.0 1.0 1.0 0.061
SA 1.0 1.0 1.0 0.407
SRSB 1.0 1.0 1.0 0.017
SHEI 1.0 1.0 1.0 0.365

Notes: EnA: environmental attitude, EcA: economic attitude, SA: social attitude, SRSB: self-reported
sustainable behavior, SHEI: sustainability in higher education institutions
Source: Results generated by SmartPLS
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there are significant differences between the analyzed relationships. However, the MGA
made it possible to identify that these differences occur for Age 01 andAge 02.

The MGA identified that, as in the structural model, the relationships of EnA ! SRSB
and SA ! SRSB obtained values below 1.96 (p > 5%; t < 1.96), so H4a and H4c were
rejected for the Age 01 and Age 02 groups. However, H1a and H1c obtained significant
values for Age 01 but not for the Age 02 group. Thus, it becomes possible to affirm that
there is a difference in sustainable behavior between age groups since the groups are
statistically different in the affective stage, more specifically in relation to social attitude and
environmental attitude.

5. Discussion
In the present study results, students’ knowledge about how sustainability is incorporated
into education, research and outreach in the HEIs (SHEI) in which they study positively
influences EnA (H1a), EcA (H1b) and SA (H1c). Therefore, the respondent students
recognized that the HEI at which they were studying incorporated sustainability in
education, research and outreach in a multidisciplinary way. Similar results were previously
observed on other studies that approached the incorporation of SHEI (Annan-Diab and
Molinari, 2017; Crespo et al., 2017; Fleac�a et al., 2018; Kolb et al., 2017; Leal Filho et al., 2019;
Weybrecht, 2017).

Another important point as finding of the present study is that approaching the
sustainability theme in a transdisciplinary way requires a joint action between educators,
managers of HEIs and students to evaluate curricula to identify how to implement and
outline responsible management practices and relate them to the SDGs. These results have
direct relationship to discussions from the authors Kolb et al. (2017) and Annan-Diab and
Molinari (2017). It is important to note that authors such as Crespo et al. (2017) and
McCowan (2016) have argued that student behavior can change through their experience in
higher education.

Another important result of the present study was the recognition by the respondent
students that their teachers’ information on sustainability influenced the sustainability
mindset. This result is aligned with previous other study that have the same approach
(Kassel et al., 2016).

Table 6.
Multigroups for Age
01 and Age 02 from
SmartPLS results

Structural path Hypotheses Age 01 Age 02
t-value
Age 01

t-value
Age 02

p-value
Age 01

p-value
Age 02

EnA! SRSB H4a(þ) 0.035 0.060 14,853 7,994 0.000 0.000
EcA! EnA H3(þ) 0.043 0.088 12,042 2,351 0.000 0.019
EcA! SA H2(þ) 0.059 0.072 4,620 3,718 0.000 0.000
EcA! SRSB H4b(þ) 0.057 0.074 0.788 1,778 0.431 0.076
SA! SRSB H4c(þ) 0.050 0.076 0.781 0.817 0.435 0.414
SHEI! EnA H1a(þ) 0.048 0.069 3163 0.233 0.002 0.816
SHEI! EcA H1b(þ) 0.038 0.062 12,729 7,438 0.000 0.000
SHEI! SA H1c(þ) 0.045 0.080 2,820 1,612 0.005 0.107
SHEI! RSB H5(þ) 0.049 0.067 5,404 3,428 0.000 0.001

Notes: EnA: environmental attitude, EcA: economic attitude, SA: social attitude, SRSB: self-reported
sustainable behavior, SHEI: sustainability in higher education institutions. P-values estimated by
bootstrapping with 5,000 repetitions
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The theoretical model has six hypotheses, two of which were not supported statistically:
H4a (“Environmental attitude positively affects the self-reported behavior of students”) and
H4c (“Social attitude positively affects the self-reported sustainable behavior of students”).
The rejection of H4a and H4c indicates that economic attitude is the one that (most)
influenced the behavior of students participating in the research. This can be justified by the
fact that the students were on courses related to management. Thus, HEIs must act to
balance the relationships between dimensions to achieve sustainable development. These
results from the present study share and reinforce the studies discussions from the authors
Elkington (1994) and Nicolaides (2006).

However, the confirmation of H4b (“Economic attitude positively affects students’ self-
reported sustainable behavior”) demonstrates that the economic dimension, which is
directly related to economic growth based on the efficient use of natural resources and social
justice, received more attention from respondents when compared to the other dimensions.
This result of the present study has similarity to the study discussion by Findler et al. (2019),
that evidence of similar behavior.

Nonet et al. (2016) argued that higher education has thus far often been centered purely
on economic factors, so it has to include the social and environmental aspects. So, based on
results obtained in the present study, the recommendation is that students on management-
related courses need to assimilate, acquire, transform and exploit TBL to influence
sustainable attitude and behavior, as the consumer or investor seeks information on whether
a company is socially responsible and environmentally sustainable. This recommendation
and approach were also observed by Elkington (1994).

Furthermore, as mentioned in the previous literature, students’ behavior can change
through experience in HEI and learning programs. This represents the importance of HEI
having a strategy to include the sustainability in a transdisciplinary way to achieve the
expectation to form more responsible future decision-makers, allowing them to be aware of
the relevance of placing sustainability at the center of the organization’s activities. This can
achieve a balance between the dimensions of sustainability to arise sustainable development
and placing education at the center of the strategy to promote sustainable development and
also reinforces the SDGs.

Educators are in positions of strong influence and reach, and they have the opportunity,
skills and perspectives to become accelerators of change, but they need support from the
educational institutions at which they work to do so. Authors like Kassel et al. (2016) and
Nicolaides (2006) reinforce this point of view, aligned with the results of the present
research.

In addition, based on the result of the present research, it is evident that HEIs need to
address sustainability not only in planning, pedagogy, curricula and research but also in
institutional practices. Moreover, this evidence was also explored from diverse literature like
Annan-Diab and Molinari (2017), Crespo et al. (2017), Fleac�a et al. (2018), Kolb et al. (2017),
Leal Filho et al. (2019), Painter-Morland and Slegers (2017) andWeybrecht (2017).

How to approach sustainability is open to question, according to the literature, although
there is a need to train teachers so that they can engage in the subject and teach through
theory and, above all, adopt educational practices that consider sustainability in all
dimensions (Findler et al., 2019; Wilson and Thomas, 2012).

The results identifying differences in relation to the age of the respondents corroborate
studies that demonstrate the effects of age on the implementation of environmental and/or
sustainability programs. Authors like Negev et al. (2008), Olsson and Gericke (2016),
Otto and Kaiser (2014) and Wiernik et al. (2013) have similar findings highlighted. Finally,
our results show that younger respondents self-reported better sustainable behavior than
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did older respondents. As a comparison, Wiernik et al. (2013) found a positive relationship
between increasing age and proenvironmental engagement among adults and Olsson and
Gericke (2016) found a positive relationship between increasing age and sustainable
awareness.

6. Conclusions
HEIs, by working together with educators, provide access to information and knowledge
about sustainability, which allows future decision-makers in an organization to be aware of
the relevance of placing sustainability at the center of the organization’s activities and thus
to achieve a balance between the dimensions of sustainability to achieve sustainable
development.

It is challenging for HEIs to insert the SDGs in education, research and outreach in a
transdisciplinary way that achieves a balance between the three dimensions of
sustainability. HEIs and educators seek in their educational practices to be centered on the
criticality of the students and to encourage students to be protagonists during their formal
higher education experiences. The approach should be based on pedagogical proposals that
focus on the criticality of the subjects, with a view to changing or at least promoting
sustainable behavior.

The search for sustainable behavior cannot be understood only as of the rational
management of environmental, economic and social issues. The results have implications
for research, policy and the practice of sustainability education. HEIs and their educators
have the opportunity to foster student responsibility for accelerating the process of
sustainable development and to reinforce their own role of becoming student drivers and
leaders of the systemic change that is so necessary.

The students in the analyzed sample who were between 17 and 26 years old had social
attitudes, and environmental attitudes positively affected by the content addressed in
sustainability in education, research and outreach in the HEIs in which they were studying.
However, this was not the case for those students who were between 27 and 64 years old.
Thus, applying the age attribute in MGA by the approach to sustainability in education,
research and outreach in higher education, the result demonstrates the relevance to consider
the age of students as a point to attention once HEIs that accepted to participate in the
survey have similar and relevant initiatives on sustainability.

HEIs need to foster actions, projects and programs that engage their educators to share
experiences, insights and theories and that create a support network for teaching-learning
research with a single objective: to accelerate the move toward a sustainable planet. This
study indicates that educators are responsible for influencing the sustainability mindset
through the incorporation of a systematic approach to understanding that goes beyond
technical knowledge.

As a conclusion, the present study considers that the following evidences are relevant
points that can support HEIs to achieve the balance of implementation of sustainability in
their programs:

� placing education at the center of the strategy to promote sustainable development
also reinforces the SDGs;

� the faculty is the main driver of sustainability in an HEI;
� HEIs and their educators have responsibility for accelerating the process of

sustainable development in students;
� age of student is a point to attention in the approach to sustainability in education,

research and outreach; and
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� teaching staff are responsible for influencing the sustainability mindset and need
institutional support based on teacher training for this purpose.

This research makes a practical contribution because it can be used as a tool to support
HEIs aiming to analyze the SRSB of their students to direct program planning and foster the
formation of future decision-makers in organizations. This study also contributes to
understanding how knowledge, mediated by the TBL attitudes, influences the self-reported
behavior of higher education students in HEIs. Furthermore, it promotes discussion about
how to improve the insertion of sustainability in education, research and outreach in a
transdisciplinary way, at the same time as generating a better connection with the
performance in the management of organizations. In addition, the study fills the research
gaps observed both in theory and in practice on student’s sustainable behavior based on the
SDGs and which impacts on guidelines in HEIs and educators in incorporating
sustainability education, research and outreach in a transdisciplinary way.

A limitation of this study is that it did not analyze educational practices on sustainability
and the context in which sustainability was inserted in education, research and outreach of
the researched HEIs. Another limitation is that more constructs must be inserted in the
model to verify whether there are differences in relation to SRSB, such as beliefs in the
affective stage. Regarding nationalities of the students, there was a concentration of
respondents in Brazil, and it was not possible to conduct an analysis between countries that
was another limitation of the study. Furthermore, MGA was used in an exploratory way to
assess differences between groups. The study is a “photo” of the moment; that is, it is
necessary to measure the evolution of students from their experiences in higher education.
Thus, for future studies, applying the SRSB scale at the beginning and end of short-,
medium- and long-term courses, modules and courses is recommended.
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