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Abstract
Purpose – Students play an unequivocal role in sustainable universities as they are theorized to embody the
mission of a sustainable university through a sustainable lifestyle and spread sustainability practices during
their professional careers. Despite this, it is not well known how or why students come to embody a sustainable
lifestyle. This study aims to better understand the relationship between happiness, academic achievement and
sustainability behaviors among the student population in aMexican higher education institution.

Design/methodology/approach – In a questionnaire study, engineering and psychology university
students at a large public university in northwestern Mexico answered questions regarding their
environmental sustainability behaviors, happiness and academic performance. A stratified random sampling
technique was used to obtain the sample population that best represents the entire population. After chi-
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square tests, it was confirmed that the three variables were independent of one another. Therefore, a series of
correspondence analyses were conducted to examine clusters or patterns that could indicate relationships
among the three variables.

Findings – The main finding from this work was that the happiest and most academically astute
participants were only slightly environmentally sustainable or not sustainable at all. The lack of
environmental sustainability in students from one of the most top-rank sustainable universities in Mexico
does not align with previous sustainability reports. External factors to the university, such as cultural values
and extreme weather conditions, may have influenced students’ sustainability behaviors.

Research limitations/implications – As with any other questionnaire study, the provided data is
subject to interpretation, judgment and bias. In addition, the environmental and happiness index used in this
study are not free of criticizing, and some author had disputed its efficacy. Finally, this study’s findings did
not determine any causality or directionality between any of the latent variables. However, causality and
directionally between environmental sustainability-happiness and happiness-academic performance have to
be found in both directions.
Practical implications – Despite the unsustainability of students in this study, this study has several
contributions. First, it provides an evaluation of a sustainable university from the perspectives and behaviors
of students. The views of students as they relate to the complexities and visions of a sustainable university
have remained relatively underexamined. Second, these analyses point to specific sustainability-oriented
challenges and inadvertent barriers (e.g. extreme weather patterns) toward the embodiment of a sustainable
lifestyle. These challenges and barriers suggest that sustainable universities need to address the dynamic
changes inherent in sustainable development. Finally, this study indicates that the link between happiness,
academic performance and sustainability may be more complicated and driven by cultural and structural
barriers. The issue of barriers, as they relate to sustainability behaviors, is highly relevant and presents
important opportunities and questions for future research.
Originality/value – This study provides an evaluation of a sustainable university from the perspectives
and behaviors of students. Students’ views as they relate to the complexities and visions of a sustainable
university have remained relatively underexamined. Second, these analyses point to specific sustainability-
oriented challenges and barriers as they relate to the embodiment of a sustainable lifestyle. These challenges
and barriers suggest that sustainable universities need to address the dynamic changes inherent in
sustainable development. Finally, this study indicates that the link between happiness, academic performance
and sustainability may be more complicated and driven by cultural and structural barriers.

Keywords Environmental sustainability, Multivariate analysis, Happiness, Grade point average,
Sustainable university

Paper type Research paper

1. Introduction
Sustainable university is a concept that was introduced into the scientific community in the
early 21st century as higher education institutions were beginning to be seen as
indispensable disseminators of the principles and practices of sustainability (Van Weenen,
2000; Lozano and Barreiro-Gen, 2019). Since then, it is commonplace to find extensive
literature on sustainability university within the context of education, research and campus
operations (Menon and Suresh, 2020). Different elements for a sustainable university have
been noted in the literature, including policy, evaluation and sustainable curricular design
(Lukman and Glavi�c, 2007; Van Weenen, 2000; Giannetti et al., 2020) and a large number of
papers examining the reduction of energy and material consumption in or by university
campuses have been published (Almeida et al., 2013; Oliveira et al., 2018).

Unquestionably, a sustainable university’s central mission is for students to embody a
sustainable lifestyle (Aktas, 2015; Briggs et al., 2019) and consider sustainable practices
during their professional life. This purpose can be achieved through several means like role-
playing games (Ely, 2018), community engagement (Eppinga et al., 2020), natural resources
management (Zepeda et al., 2018), outreach and partnership (Munguia et al., 2010) and fictive
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situations (Österlind, 2018), among others. However, few studies have evaluated the
effectiveness of such practices on sustainability behavior. In particular, it is not well known
why, how or if students come to embody a sustainable lifestyle. A small subset of research
within the broader population and student populations suggests that sustainability
behaviors are distinctly psychological and motivational matters (Cloutier et al., 2014;
Mandliya et al., 2020; Manoj et al., 2020). Hence, in this paper, we aim to better understand
the relationship between one aspect of psychological-happiness and motivational life-
academic achievement on sustainability behaviors among students in a Mexican higher
education institution, one of the world’s top sustainable universities. The research presented
in this paper is a very relevant issue in so far as it adds to a particular stock of knowledge
rarely documented in the scientific literature on sustainable universities.

The next section provides an overview of the existing literature and major theoretical
influences. Before turning to this, it will be important to clarify upfront our use of
terminology. Our review draws from the literature on sustainable development,
environmental sustainability, sustainability and related constructs (e.g. climate concern,
environmental awareness, ecologically responsible behavior), as there is significant overlap
in terms of goals and objectives. In particular, sustainability is thought of as a long-term
target (e.g. a more sustainable world) and sustainable development refers to the processes to
achieve sustainability (Mebratu, 1998). Likewise, environmental sustainability is theorized
to be a dimension of sustainable development (Morelli, 2011). Although a holistic analysis of
how different dimensions and aspects of sustainability is understood and taken up is an
important theoretical question (Veenhoven, 2004 for a review), it is beyond the scope of this
analysis. Our focus was on broader concerns, namely, whether and how students embody a
sustainable lifestyle, which we believe, all of these constructs encapsulate.

Research on sustainable development is beginning to consider how an individual’s
happiness and the happiness of a community are related to a medley of sustainability
behaviors. In settings such as cities and neighborhoods, empirical studies suggest that
happiness matters for sustainability across a number of indices. This work has shown that
sustainable development, as measured by the Green City Index, Economist Intelligence Unit
(2011), Our Green Cities (2012) and the America’s Top 50 Green Cities (Svoboda et al., 2008),
were all positively related to community-level happiness among members of four US cities
as defined as the “lasting feeling of pleasure with more positive emotions than negatives one
rooted in the communities in which humans reside” (Cloutier et al., 2014, p. 2). Collectively,
this aforementioned study suggests that community-level happiness is a good thing for
sustainability, in such a way that behaving sustainably may make people happier in/about
their communities or that people who are happy in/about their communities may be more
invested in their communities and, in turn, are more likely to be involved in sustainability
activities. Other more recent research has theorized more directly the relationship between
community-level happiness and sustainable development. Cloutier and Pfeiffer’s (2015)
Sustainability Through Happiness Framework, for example, purports that happiness
visioning, or the consideration of what a local happy community might look like and a
happiness profit inventory, or neighborhood characteristics that contribute to the happiness
of its residents, are key elements to cultivating sustainable development. These attempts to
situate community-level happiness as a precursor to sustainability have led to encouraging
developments, like the creation of several assessment tools to measure the integration of
both concepts (Paralkar et al., 2017; Pfeiffer and Cloutier, 2016; Souza et al., 2019).

Empirical research has also extended the question of the relationship between happiness
and environmental sustainability when happiness is defined as an individual characteristic.
For example, qualitative studies have established that sustainable consumption propels self-
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fulfillment (Moisander and Pesonen, 2002) and purpose in life (Schösler et al., 2013).
Similarly, quantitative studies have consistently found a positive and significant
relationship between sustainable consumption and subjective well-being (Brown and
Kasser, 2005; Kasser, 2017, for a review) and social well-being (Prati et al., 2016). Among a
student sample, an initiative aimed at reducing energy on campus resulted in participants
reporting more happiness as measured by the World Bank of Happiness Item bank
(Veenhoven, 2010; Escobar-Tello and Bhamra, 2013). Specifically, participants’ levels of
happiness increased from the start to the end of the campus-wide energy initiative. These
ideas that happiness is a good thing for environmental sustainability is related to O’Brien
(2008) term “sustainable happiness,” or the happiness that contributes to individual,
community and/or global well-being without exploiting other people, the environment or
future generations (p. 290).

Other research has suggested that different sustainability behaviors may be differently
associated with happiness (Carrero et al., 2020; Schmitt et al., 2018). Using the British
Household Panel Survey, for example, Ferrer-i-Carbonell and Gowdy (2007) have reported a
positive relationship between environmental concern (e.g. concern about biodiversity) and
subjective well-being, but a negative relationship with regard to concern about ozone
pollution. Likewise, Carrero et al. (2020) examined the association between three dimensions
of sustainable consumption: purchasing, simplifying and activism, and six markers of well-
being among consumers. It was found that happiness was mainly derived from simplifying
behaviors, whereas engaging in activism was associated with lower levels of psychological
well-being. Some studies have also theorized that happiness and well-being may undermine
sustainability, such that happiness or the motivation to be happy maybe a driver to
accumulate and consume more and that sustainability could potentially be a source of stress
and anxiety (Valor et al., 2018). In one of the most classic pieces of work on the topic, Ruut
Veenhoven (2004) presented a systematic review of the assumed effects of sustainable
consumption on happiness as defined as well-being and quality of life. This work’s major
contribution was that individual possession of consumer goods and energy consumption
were positively related to happiness. This underscores a recent qualitative analysis of online
blogs, forums and websites that found that people high in materialistic values sought
happiness through extrinsic climate unfriendly sources (Lee and Ahn, 2016). Similarly,
materialism as a personal value has been related to purchased-evoked happiness (Duan,
2020). Furthermore, at the macro level, Veenhoven (2004) reports that happiness is higher in
nations that consume the most and do so in an unsustainable manner. Somewhat in line with
these ideas, a recent analysis of the 2013 China General Social Survey found that
community-level pollution and environmental degradation via socioeconomic development
was positively associated with the self-reported happiness (SRHP) of high-income groups
(Gu et al., 2017). Thus, materialism, consumption and attaching happiness to extrinsic
sources appear to be a constraint to environmental engagement as well as to environmental
learning behavior (Manoj et al., 2020).

In addition to the potential benefits of happiness on improving sustainability beliefs and
behaviors, the impact of academic performance and related constructs is also being
researched. Early studies suggest that the belief in climate change is stronger among people
who have more scientific literacy, though scientific literate individuals are not the most
concerned about climate change (Corner, 2012). Scholars have also considered the question
of how education, more generally, is related to environmental sustainability. The consensus
of this literature is that education does positively affect pro-climate change beliefs, but that
this effect has decreased over time. Likewise, this effect is smaller or disappears as a
function of ideology, especially in places where climate change is a polarized issue, like the
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USA (Hamilton, 2011; Hornsey et al., 2016). In particular, right-wing ideology and aligning
with the far-right attenuates education’s positive effects (Czarnek et al., 2021).

Little attention, however, has been paid to student samples. A few exceptions include
data from the Programme of International Student Assessment, which is a cross-national
study involving 54,000 students in 72 Organization of Economic Development (OECD) and
partner countries. A recent study reported that scientific literacy had the most significant
association with students’ awareness of greenhouse gases (Oliver and Adkins, 2020).
However, the findings from a study of United Arab Emirates University (UAEU) students’
understanding, beliefs and behaviors toward education for sustainable development showed
no significant differences among students on the basis of their academic level and GPA
scores (Al-Naqbi and Alshannag, 2018). These contrasting findings suggest that more
research needs to be done as it remains to be seen whether literacy, academic level or grade
point average is associated with sustainability.

Taken together (see Table 1 for a summary of key papers), students play an unequivocal
role in sustainable universities as they are theorized to embody the mission of a sustainable
university through a sustainable lifestyle and spread sustainability practices during their
professional careers. Despite this, it is not well known how or why students come to embody
a sustainable lifestyle. Our review suggests that sustainability behaviors appear to be
distinctly psychological and motivational matters among the general population, though the
previous research is somewhat mixed. In the present study, we aim to better understand
the relationship between happiness, academic achievement and sustainability behaviors
among the student population in a Mexican higher education institution. Furthermore,
unlike the previous literature that has tended to investigate these relationships at a macro
level, our study is one of the few studies that explores and brings this discussion to the level
of the individual. In particular, we were first interested in whether, and in what ways,
happiness and academic achievement are associated with sustainability behaviors. Because
the literature on happiness and sustainability and academic achievement in the student and
general populations are somewhat inconclusive, we examined these issues more
exploratatively instead of formulating specific hypothesized predictions. Nonetheless, we
believe our study will help understand student populations and leverage points to action to
sustainable universities.

2. Methods
2.1 Design
In a questionnaire study available in Appendix 1, Engineering and Psychology university
students at a large public university in northwestern Mexico answered questions regarding
the key theoretical variables: environmental sustainability, happiness and academic
performance. A stratified random sampling technique was used to obtain the sample
population that best represents the entire population. The whole population (N = 3,392) was
divided into four different subgroups (information systems engineering, industrial and
systems engineering, mechatronics engineering and psychology undergraduate students),
and participants were randomly selected proportionally from the different subgroups.

In statistics and mathematics, the curse of dimensionality means that it is not possible to
numerically optimize functions of many variables by exhaustively searching a discretized
search space, owing to the combinatorial explosion of parameters to explore (Vong et al.,
2019). To minimize the curse of dimensionality, the sample size was drawn using the
empirical ratio n/p> 10 (Peña, 2002), where n is the sample size, and p is the number of
questions in the questionnaire. Given that p was 21, 210 would be an appropriate sample
size. However, considering the law of large numbers and a larger sample yields more
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Source Purpose/aim Sample

Measure of
independent
variable

Measure of
dependent
variable Main findings

Cloutier
et al. (2014)

n = 192 US cities US
Sustainability
Development
Indices: Green
City Index,
Economist
Intelligence Unit
(2011), Our Green
Cities (2012),
Popular Science
US City
Rankings and
SustainLane
Green City
Rankings

Community-
level happiness
using Gallup
Healthways
Well-being index
(2012)

Positive
correlation
between
sustainable
development and
community-level
happiness

Moisander
and
Pesonen
(2002)

Investigated the
ways in which
ecologically
oriented citizens
engage in
resistance
towards western,
materialistic
consumption
culture

N/A N/A Sustainable
consumption
drove self-
fulfillment

Schösler
et al. (2013)

Investigate the
choice for
organic food

Cultural
historical
analysis of
organic food
movement and
in-depths
interviews with
organic
consumers in the
Netherlands

N/A N/A Consumption of
organic food
related to and
derives from a
positive purpose
in life

Brown and
Kasser
(2005)

Examined the
compatibility
between
subjective well-
being (SWB) and
ecologically
responsible
behavior (ERB)

Study 1: n = 206
adolescents
Study 2: n = 286
adults

Study 1:
Ecologically
responsible
behavior
frequency of ten
item positive
environmental
behaviors
Study 2:
Ecological
Footprint
Questionnaire
(EFQ, Dholakia
and

Study 1: one
item subjective
well-being
question: “How
would you say
you are feeling
these days?” on
a five-point scale
Study 2: Diener
(1984) subjective
well-being
questions and
15-item
Temporal

Positive
relationship
between SWB
and ERB across
both studies

(continued )

Table 1.
Summary of key
papers on happiness,
academic
performance and
sustainable
consumption

IJSHE



Source Purpose/aim Sample

Measure of
independent
variable

Measure of
dependent
variable Main findings

Wackernagel,
1999)

Satisfaction with
Life Scale (Pavot
et al., 1998)

Prati et al.
(2016)

Examined the
directionality of
the association
between social
well-being and
sense of
community

n = 298 Italian
undergraduate
and master
students

Pro-
environmental
behavior (energy
conservation
behavior)
(Markle, 2013)

Social well-
being, Italian
version of the
social well-being
scale (Cicognani
et al., 2008;
Keyes,
1998)

Bidirectional
relationship
between
conservation
behavior and
social well-being

Escobar-
Tello and
Bhamra
(2013)

Examined a
campus initiative
aimed at
reducing energy
(SLEUTH) set for
the UK at a
university and
the role of
happiness in
higher education
sustainable
development

Students living
in residence halls
at
Loughborough
University; 354
bedrooms

Five-item
attitudes toward
sustainable
lifestyles and
toward campus
initiative
questionnaire

Two closed-
ended happiness
questions from
The World
Database of
Happiness item’s
bank
(Veenhoven,
2002)

Participants
reported more
happiness from
the beginning to
the end of the
initiative

Ferrer-i-
Carbonell
and Gowdy
(2007)

Investigated the
relationship
between
subjective
measures of well-
being and
individual
environmental
attitudes

British
Household
Survey from
1996: n = 10,000
adults (16þ)
from 5,000
households

Two
environmental
attitudes
questions

Life satisfaction
(well-being)

Positive
relationship
between concern
about
biodiversity and
subjective well-
being, but a
negative
relationship with
concern about
ozone pollution

Carrero
et al. (2020)

Examined the
association
between three
dimensions of
sustainable
consumption:
purchasing,
simplifying and
activism and
well-being

n = 453 students
from a Spanish
University

Ten-item
sustainable
consumption
scale (measure
developed by
authors)

Spanish
translation of
the
Psychological
Well-Being Scale
– EBP – (Díaz
et al., 2006)

Happiness was
associated with
simplifying
behaviors;
engaging in
activism was
associated with
lower levels of
psychological
well-being

Schmitt
et al. (2018)

Examined how
performing a
variety of pro-
environmental
behaviors (PEBs)

n = 1,120
Canadian and
1,000 US
consumers in a
web panel

39 pro-
environmental
activities

Life satisfaction
(Satisfaction
with Life Scale,
Diener et al.,
1985)

All but two were
positively
correlated with
life satisfaction.
Pro-

(continued )
Table 1.
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Source Purpose/aim Sample

Measure of
independent
variable

Measure of
dependent
variable Main findings

predicted life
satisfaction

environmental
behaviors that
involved social
interaction, that
were easily
observed and
that involved
direct costs
present a
stronger
relationship with
happiness.

Valor et al.
(2018)

Examined how
sustainable
consumers cope
with distress in
an especially
challenging
environment

n = 25 people
who defined
themselves as
sustainable
consumers

N/A N/A Sustainability
was a source of
stress and
anxiety

Gu et al.
(2017)

Investigated the
impact of socio-
economic
development and
environmental
degradation on
self-reported
health (SRH) and
self-reported
happiness
(SRHP)

2013 China
General Social
Survey data

Economic
degradation via
community-level
pollution

Self-reported
happiness

Community-level
pollution via
socioeconomic
development was
positively
associated with
the self-reported
happiness (SRP)
among high
income groups

Duan
(2020)

Examined
whether
materialism
increases
purchase-evoked
happiness

Student sample
(n = 112) and an
Amazon
Mechanical Turk
sample (n = 207)

Materialism
(developed by
authors)

Purchase-evoked
happiness
(developed by
authors)

Materialism as a
personal value
was related to
purchased-
evoked
happiness

Hamilton
(2011)

Investigated the
role of education
and political
orientation on
public concern
about climate
change

Random sample
telephone
surveys in New
Hampshire (n =
541) and
Michigan (n =
1,008) in 2008

Two global
warming
questions taken
from 2008 Gallup
Poll

One item
education
question: What
is the highest
grade in school,
or level of
education that
you’ve
completed and
got credit for?

Education had a
positive effect on
pro-climate
change beliefs,
but this effect
decreased as a
function of
political
orientation

Czarnek
et al. (2021)

Analyzed the
effects of
education and

Analysis of
several
international

Pro-climate
change beliefs

Education Education had
positive effects
on pro-climate

(continued )
Table 1.
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accurate results, about 10% of the universe was used (n = 355): 49 from information system
engineering, 116 from industrial and systems engineering, 89 from mechatronics
engineering and 101 from psychology. The study protocol was approved by the University’s
Human Ethics Committee (CEI-UNISON 19/2019).

2.2 Participants
Of all the 355 participants, about 58% were male and 42% were female. In total 28% of
the sample was freshman, 26.5% sophomore, 22.0% junior and 23.3% are senior. Most
(60%) participants were about 20 years old, and participants’ ages ranged from 17 to
36 years old.

Source Purpose/aim Sample

Measure of
independent
variable

Measure of
dependent
variable Main findings

political ideology
across 64
countries

surveys –
European Social
Survey, World
Value Survey, N
= 100,000

change beliefs in
developing
countries; in
developed
countries, right-
wing ideology
attenuates (but
does not reverse)
the positive
effects of
education

Oliver and
Adkins
(2020)

Investigated how
well-informed
students are on
the issue of
climate change

Programme of
International
Student
Assessment
(PISA), a cross-
national study
involving
540,000 students
in 72OECD and
partner countries

Country-level
environmental
data, the 2017
total greenhouse
gas emissions to
examine
student’s
knowledge of
greenhouse
gases in their
respective
country

Questionnaire
explored student
school
performance and
broad attitudes
toward the
study of science
and scientific
issues

Scientific literacy
had the most
significant
association with
students’
awareness of
greenhouse gases

Al-Naqbi
and
Alshannag
(2018)

Examined
students’
knowledge,
attitudes and
behaviors
toward education
for sustainable
development as a
function of
education and
other
demographics

United Arab
Emirates
University
(UAEU)
students: n = 823

21 item
measuring
students’
knowledge about
SD, 15 item
attitudes toward
SD, 34 item
measuring
behaviors about
SD chosen from
the work of
Meyer (2004) and
Michalos et al.
(2012)

Academic level
and GPA
collected

There were no
significant
differences
among students
on the basis of
their academic
levels and GPA
scores on

Table 1.

Environmental
sustainability

among
students



2.3 Variable descriptions
2.3.1 Environmental sustainability. This study relies on the ecological footprint (EP) index
as an environmental sustainability measure, described by Rees andWackernagel (1996) and
Monfreda et al. (2004). The EP index is a convenient accounting framework to measure the
ecological impact of humanity owing to the consumption of resources and the assimilation
of wastes generated under the predominant management and production practices in any
given year. The EP measures the extent of human’s current demand on the planet’s bio
productive capacity for a given year by taking into consideration the following six activities:

� growing crops for food, animal feed, fiber, oil and rubber;
� grazing animals for meat, hides, wool and milk;
� harvesting timber for wood, fiber and fuel;
� marine and freshwater for fishing;
� accommodating infrastructure for housing, transportation, industrial production

and hydro-electric power; and
� burning fossil fuel (Wackernagel et al., 2002).

The index delivers results in standardized units called global hectares that represent an
equal amount of biological productivity. One global hectare is equal to 1 ha with
productivity equal to the average productivity of the 11.4 billion bioproductive hectares.
Under this perspective, students were classified as “environmentally very sustainable” if
their EP ranged between 0 and 0.49, “environmentally sustainable” if their EP index ranged
from 0.5 to 1, “environmentally slightly unsustainable” if their EP index ranged from 1 to 1.5
and “environmentally unsustainable” if their EP index was higher than 1.5.

For the present study, participants responses to 11 questions (Appendix 1) regarding
consumption of meat, fish, vegetables, fruits, dairy products, means of transportation,
distance from university to home, paper consumption, electricity consumption, residential
area and the number of persons occupying the house were used as the measure of EP
[equation (1)]:

EF ¼ P
YN

*YF *EQF
� �

=BC (1)

where:
P = annual amount consumed of a product (t/year), according to Appendix 2;
YN = the national average income referring to consumption (t/ha/year), according to

Table A2;
YF = the annual factor of the difference between national productivity and the world

average within a given land use category, as shown in Table A1;
EQF = equivalence factor that weighs different types of land based on their inherent

capacity to produce useful human biological resources in relation to the average
global productivity in all types of land used (gha/ha), as shown in Table A1; and

BC = the biocapacity of a given area to supply a demand in gha (Table A1).

The calculation of the EP relates to the consumption of resources as available in Appendices
1 and 2, except for the “carbon” category, which uses a different calculation approach
[Equation (2)], accounting for the student’s transport to the university and the electricity
consumed in their homes. This differentiated approach was suggested as more accurate by
Mancini et al. (2016).
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EFcarb ¼ PC * Soceanð Þ
Yw

*EQF whereYw ¼ AFCS
0:27

(2)

where:

Pc: the annual global anthropogenic emissions of carbon dioxide (tCO2/yr). This amount is
identified with the responses to the questionnaire in Appendix 1 regarding the transport and use
of electricity. The consumption factors for these responses are shown in Appendix 2;

Socean : the fraction (0.72) of the anthropogenic CO2 emission sequestered by the ocean in a given
year. The data from Khatiwala et al. (2009) are currently used by the National Footprint Accounts
and the fraction of capture for the year 2010 was 28% (Lazarus et al., 2014; Borucke et al., 2013);

Yw: the annual rate of carbon dioxide sequestration per hectare of the world’s average forest;

EQS : the equivalence factor used to weight forest areas; and

AFCS : 0.73 tC/ha is the average carbon sequestration of forests (Mancini et al., 2016); 0:27 : tC/
tCO2 represents the portion of C in the CO2 molecule and is used to convert tons of carbon into
tons of carbon dioxide.

The carbon footprint is calculated separately, considering the emission factors for a given
mode of transport multiplied by their respective routes. Electricity emissions refer only to
the student, as informed in the questionnaire. These two emissions are added to the paper
consumption footprint that also uses the biocapacity of the forest area. The Mexican Yn
values for the year 2020 were extracted from the FAO for the national production of “P”
consumption. The YF, EQF and land use were extracted from the published data of the
Global Footprint Network (GFN) (2016). Thus, the EP of students considers the national
production characteristics adjusted worldwide and global biocapacity.

2.3.2 Happiness. The happiness measure derived from Alves-Pinto and Giannetti (2019)
comprised a set of nine questions about self-declared happiness, safety on campus, the
offering of recreational and cultural activities, feeling lonely in school, relationship with
colleagues and teachers, the offering of volunteer activities, intentions to continue being a
student, academic training, preparation for a professional carrier and preparation for being a
change agent. Each question comprised four choices, where A means the least favorable
answer and D the most favorable in terms of happiness. We calculated a happiness index
(HI) based on the following equation:

HI = 1� (total of items answered with A or B/total of items in the happiness section) (3)

A value from 0 to 0.49 was labeled under the category of do not feel happy. A value from
0.50 to 0.74 was labeled as somewhat happy. A value from 0.75 to 0.99 was labeled happy
and a HI of 1 was labeled as very happy. The categories were constructed in a focus group
with the participation of four senior sustainability researchers.

2.3.3 Academic performance (grade point average). The academic performance in this
university is a numerical grading system where the cutoff to pass the course is 60 points out of
100. Academic performance was an open-ended question and classified as the following: from
90 to 100 – very good; from 80 to 89 – good; from 70 to 79 – regular; and from 0 to 69 – poor,
although there were no GPA below 60. The categories were constructed in a focus group with
the participation of six full professors. Only 293 students responded to the GPA question.
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2.4 Procedures
After being randomly selected, participants met individually with a research team
member in an empty classroom. Participants were first presented with an informed
consent form, which provided participants with a brief background of the study. After
agreeing to participate, participants were asked a series of demographic questions,
including age, gender, degree program and year in school. Next, participants completed
nine questions related to their happiness and general well-being in their respective
bachelor’s degrees. Finally, participants responded to measures of environmental
sustainability.

2.5 Data analysis
First, a series of chi-square tests for independence were conducted to examine the
relationship between our main theoretical variables: happiness, academic performance
and sustainability. However, the assumption of the test, that no cell should have an
expected value of less than 1, was not met. Therefore, it was not possible to use the chi-
squared test to evaluate the associations between happiness, academic performance
and sustainability. As an alternative, the theorem of Wilks offers an asymptotic
distribution of the log-likelihood ratio statistic that parallels the chi-squared
distribution. The test statistic is as follows:

G2 ¼ 2
X
i;j;k

fi;j;k log
fi;j;k
ei:j:k

 !

The observed value is 48.3026 and the G2test is 0.6929; hence, the null hypothesis was not
rejected. These results suggest that happiness, academic performance and sustainability are
not related.

A second chi-square test for independence for two categorical variables was conducted
under the assumption that the null hypothesis that the two categorical variables are
independent. The results indicated the following:

� the null hypothesis for the HI and academic performance is not rejected;
� the null hypothesis for the HI and sustainability is not rejected; and
� the null hypothesis for sustainability and academic performance is not rejected.

As a conclusion, it was confirmed that the three variables were independent of one another.
Despite the non-existence of relationships, a series of correspondence analyses were
conducted to examine the existence of clusters or patterns that could indicate relationships
among the three variables. In particular, three correspondence analyses were conducted as
follows:

(1) between happiness and sustainability;
(2) between happiness and academic performance; and
(3) between sustainability and academic performance.

For each correspondence analysis, a two-way contingency table and a biplot were reported.
According to Rencher (2002), a biplot is a two-dimensional representation of a data matrix Y
showing a point for each of the n observation vectors (rows of Y) along with a point for each
of the p variables (columns of Y).
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3. Results
Descriptive information regarding the key theoretical variables is presented in Table 2. As
can be seen, most students are happy or very happy and in good academic standing.
However, most students indicated that they are unsustainable or slightly sustainable.

3.1 Happiness and academic performance
Table 3 shows the joint relative frequencies between the happiness and academic
performance variables. About a quarter of students (0.2457) are happy and have good
academic performance. The share of those who are happy and have very good academic
performance is 0.1195. Taken in aggregate, nearly a third (0.3106) of students feel very
happy and have good or very good academic performance.

A bivariate scatter plot is reported in Figure 1. Four patterns emerged, indicating groups
of students that share specificities. The first group shows those who are happy, somewhat
happy or do not feel happy and have poor academic performance. The second group is
represented by those who are very happy and got good academic performance. The third
recognized pattern involves those who have a regular academic performance regardless of
how happy they feel. The fourth group is those who have very good academic performance
regardless of how happy they are.

3.2 Happiness and environmental sustainability
Table 4 presents the joint relative frequencies between the happiness and environmental
sustainability variables. As can be seen, there is a negative relationship between
sustainability and happiness. Almost six in ten students (0.6246) that feel happy or very
happy are also unsustainable or slightly sustainable. Moreover, very few students are very
sustainable.

The bivariate scatter plots, as seen in Figure 2, helped to reveal four patterns among the
happiness and environmental sustainability variables. One pattern is those who are

Table 2.
Overall frequencies

of happiness,
academic

performance and
environmental
sustainability

Variables Response

Environmental sustainability Unsustainable
42.25%

Slightly sustainable
34.65%

Sustainable
21.97%

Very sustainable
1.13%

Happiness index Not happy
5.92%

Somewhat happy
16.34%

Happy
43.66%

Very happy
34.08%

Academic performance Poor
0.68%

Regular
13.31%

Good
51.88%

Very good
34.13%

Table 3.
Joint relative

frequencies between
happiness and

academic
performance

Items

Academic performance
Poor
(A)

Regular
(B)

Good
(C)

Very good
(D) Total

Happiness index
Do not feel happy (A) 0 0.0137 0.0239 0.0239 0.0068
Somewhat happy (B) 0 0.0307 0.0751 0.0614 0.1656
Happy (C) 0.0034 0.0512 0.2457 0.1195 0.4198
Very happy (D) 0.0034 0.0375 0.1741 0.1365 0.3515
Total 0.0068 0.1331 0.5188 0.3413 1
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sustainable and slightly sustainable and are somewhat happy. Another pattern formed is
those who are not happy regardless of their level of sustainability. Another group is those
who feel very sustainable regardless of their HI level. Finally, the last pattern is those
students that are very happy or happy but are unsustainable.

3.3 Academic performance and environmental sustainability
Table 5 presents the joint relative frequencies between academic performance and
environmental sustainability. Like happiness and sustainability, the majority of students
who have good or very good academic performance were also unsustainable or slightly
sustainable. The joint relative frequency of this combination of students is 0.6699. In
contrast, the combination of those who have good academic performance and are
sustainable is 0.1160.

Figure 3 reports the bivariate scatter plots for the sustainability and academic
performance latent variables. There were four patterns identified. The first pattern is those
who are sustainable and have a very good academic performance. The second pattern is
those who have poor academic performance, regardless of their sustainability level. The
third pattern formed are those who have a regular or good academic performance and are

Table 4.
Joint relative
frequencies between
happiness and
sustainability

Items

Sustainability classification

Unsustainable
(A)

Slightly
sustainable

(B)
Sustainable

(C)
Very sustainable

(D) Total

Happiness index
Do not feel happy (A) 0.0137 0.0239 0.0171 0.0068 0.0614
Somewhat happy (B) 0.0410 0.0785 0.0478 0 0.1672
Happy (C) 0.1536 0.1877 0.0717 0.00689 0.4198
Very happy (D) 0.0990 0.1843 0.0614 0.0068 0.3515
Total 0.3072 0.4744 0.1980 0.0205 1

Figure 1.
Bivariate scatter plots
between happiness
and academic
performance
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slightly sustainable. The fourth pattern formed are those who are sustainable and
unsustainable regardless of their academic performance.

4. Analysis
Students play an unequivocal role in sustainable universities as they are theorized to
embody the mission of a sustainable university. Despite this, it is not well known how or
why students come to embody a sustainable lifestyle. The purpose of this paper is to better
understand the relationship between two individual-level characteristics-happiness and
academic performance on environmental sustainability behaviors among students in a
Mexican higher education institution. It was found that students in good academic standing
and were happy were also not very sustainable. This share of students accounts for almost
six in ten students or nearly 60%. These results somewhat align with previous research that
has found no link between happiness and sustainability (Carrero et al., 2020) and academic
performance and sustainability (Al-Naqbi and Alshannag, 2018). These findings have
implications for higher education institutions when fostering sustainability. In particular,
the results do not align with the sustainability practices of this Mexican higher education

Table 5.
Joint relative

frequencies between
academic

performance and
sustainability

Items

Sustainability classification
Unsustainable

(A)
Slightly sustainable

(B)
Sustainable

(C)
Very sustainable

(D) Total

Academic performance
Poor (A) 0.0034 0 0.0034 0 0.0668
Regular (B) 0.0341 0.0751 0.0205 0.0034 0.1331
Good (C) 0.1536 0.2433 0.1160 0.0068 0.5188
Very good (D) 0.1160 0.1570 0.0580 0.0102 0.3413
Total 0.3072 0.4744 0.1980 0.0205 1

Figure 2.
Bivariate scatter plots

of the happiness
indexes and

sustainability
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institution which used to hold the ISO 14000 international standard certification, is currently
among the world’s top sustainable universities in the world and nearly the top five
sustainable universities in Mexico as certified by the UI Greenmetric World University
Ranking (2019). Likewise, a previous university report from the same university indicated
that sustainability awareness within the university improved, as evidenced by daily
activities. Still, the evidence reported in this research shows that this is not the case. Even
with all institutional activities aimed at educating students and making them change their
behavior related to the consumption of goods, the results show that these activities are not
yet affecting. Then, why did students report being slightly sustainable or not sustainable at
all?

One of the critical factors for determining the environmental unsustainability of most of the
students was their impact on land use and biodiversity owing to livestock production with high
resource consumption, waste output and greenhouse gas emissions (Capper, 2013). Mexico’s
dietary patterns are traditionally associated with sociodemographic characteristics (Pérez-
Tepayo et al., 2020). The country is the seventh largest livestock producer and the fifth largest
consumer of beef in the world with a per capita consumption of 69 kg of meat per year (Consejo
Mexicano de la Carne, 2019), and the high consumption of meat, chicken and pork (16.5 kg per
capita) is habitual in the area where this studywas conducted (Hernandez, 2020).

The consumption of energy may also be related to the unsustainability behaviors of the
students in this study. The students participating in the study live in a state that is
considered one of the largest electricity consumers in Mexico because of the extreme
weather conditions. As the residential demand is one of the highest in the state (Copenhagen
Center on Energy Efficiency, 2019) because of the severe weather patterns, it may be
difficult to impossible for students to behave sustainably.

There are some limitations that constitute opportunities for future research. First, as with
any other questionnaire study, the data is subject to the participant’s interpretation and
judgment. Additionally, the research design used does not allow us to make any claims
about causation or directionality. The only way to truly examine whether sustainability,

Figure 3.
Bivariate scatter plots
between academic
performance and
sustainability
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happiness and GPA have causal effects is through random assignment and experimentally
manipulating happiness or GPA. In addition, our measure of happiness included questions
about self-declared happiness, feelings of safety on campus, preparation for a professional
career, among others, and are likely measuring different constructs. Thus, future research
might ideally use comprehensive, and ideally, factor analyzed measures of happiness and
use procedures that can determine the causality and directionality of these variables.
Overall, future research should continue to unpack the psychological and motivational
characteristics of sustainability behaviors.

Despite the unsustainability of student’s in this study, this study has several contributions.
First, it provides an evaluation of a sustainable university from the perspectives and behaviors
of students. The views of students as they relate to the complexities and visions of a
sustainable university have remained relatively underexamined. Second, these analyses point
to specific sustainability-oriented challenges and inadvertent barriers (e.g. extreme weather
patterns) toward the embodiment of a sustainable lifestyle. These challenges and barriers
suggest that sustainable universities need to address the dynamic changes inherent in
sustainable development. Finally, our study indicates that the link between happiness,
academic performance and sustainability may be more complicated and driven by cultural and
structural barriers. The issue of barriers, as they relate to sustainability behaviors, is highly
relevant and presents important opportunities and questions for future research.

5. Conclusions
The main finding from this work was that the happiest and most academically astute
participants were also only slightly environmentally sustainable or not sustainable at all.
The lack of environmental sustainability in students from one of the most sustainability top-
ranked in Mexico and the world does not fit with previous sustainability reports. External
factors to the university, such as cultural values related to meat consumption and extreme
weather conditions, may create sustainability barriers. We hope that future research will
further examine the role of cultural values and broader obstacles to sustainability.
Therefore, the main practical contribution is that this research can strengthen the
sustainability initiatives in higher education institutions.
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Appendix 1. Survey applied to students at Mexican university to know about their hap-
piness, ecological footprint and academic degree
Instructions: We would like you to answer a series of questions about yourself. There are no right or
wrong answers to any of these statements; we are interested in your honest reactions and opinions.
Please read each statement carefully and respond accordingly. Please, answer the sociodemographic
profile first at the top of the survey; then, you will have to answer multiple option questions related to
happiness and ecological footprint, fill in just one answer. ANSWER ALL QUESTIONS
INDIVIDUALLY.

Part I: Sociodemographic profile
University and campus:
Bachelor’s degree/graduate program:
On a scale of 0 (zero) to 100 (one hundred), what number represents your average grade in the

general course?
Year in the school: a) Freshmen, b) Sophmore, c) Junior, d) Senior
Gender: a. Female: b. Male: c. I do not want to answer
Age:
Part II: Happiness

(1) How would you rate your happiness level now?
� Not yet happy

Environmental
sustainability

among
students

http://dx.doi.org/10.5890/JEAM.2019.12.007
http://www.popsci.com/environment/article/2008-02/americas-50-greenest-cities/
http://www.popsci.com/environment/article/2008-02/americas-50-greenest-cities/
http://dx.doi.org/10.1108/EJM-12-2016-0712
http://dx.doi.org/10.1108/1467 630010307075
http://www.academia.edu/2975770/Sustainable_consumption_and_happiness
http://www.academia.edu/2975770/Sustainable_consumption_and_happiness
http://worlddatabaseofhappiness.eur.nl/hap_nat/nat_fp.php?mode=1
http://dx.doi.org/10.1111/cogs.12724
http://dx.doi.org/10.1073/pnas.142033699
http://dx.doi.org/10.1073/pnas.142033699
http://dx.doi.org/10.1016/j.jclepro.2018.05.191
http://dx.doi.org/10.1016/j.jclepro.2018.05.191


� Somewhat happy
� Happy
� Very happy

(2) Inside the campus, do you feel safe?
� No
� A little
� Yes
� Much

(3) Does your school offer recreational and cultural activities?
� No, it doesn’t.
� Offers few options.
� Offers is enough.
� It offers a lot of options.

(4) How often do you feel lonely in school?
� Always
� Most of the time
� Sometimes/rarely
� Never

(5) How would you rate your relationship with colleagues and teachers?
� Unsatisfactory
� Regular
� Good
� Great

(6) Does your school offer volunteer activities?
� No, it doesn’t.
� Offers little
� Offers
� It offers a lot

(7) Do you intend to continue being a student of your bachelor degree?
� No, I don’t.
� I intend, but I would make many changes.
� I intend to make few changes.
� I intend without changes.

(8) Do you think your academic training is preparing you for a professional carrier?
� No positive expectation
� Low expectation
� Normal expectation
� High expectation

(9) Has your bachelor’s degree program prepared you to be a change agent for a more
sustainable world?
� No, it doesn’t.
� Poorly
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� Yes, it allows.
� Yes, very much.

Part III: Ecological footprint

(10) How often do you eat meat during the week?
� I do not eat meat.
� Rarely (one serving per week)
� Occasionally (four or more servings per week)
� Often (two or more servings per day)

(11) How often do you eat fish during the week?
� I do not eat fish.
� Rarely (one serving per week)
� Occasionally (four or more servings per week)
� Often (two or more servings per day)

(12) How often do you eat vegetables during the week? (vegetables and greens)
� I do not eat vegetables.
� Rarely (one serving per week)
� Occasionally (four or more servings per week)
� Often (two or more servings per day)

(13) How often do you eat fruit during the week?
� I do not eat fruit.
� Rarely (one serving per week)
� Occasionally (four or more servings per week)
� Often (two or more servings per day)

(14) How often do you have dairy products during the week?
� Never
� Rarely (one serving per week)
� Occasionally (four or more servings per week)
� Often (two or more servings per day)

(15) Which means of transportation do you use the most on your way to school?
� Car
� Motorcycle
� Public transportation
� I do not use motorized means of transportation to come to school.

(16) How far is your university from your place?
� Up to 9 miles
� 10–28 miles
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� More than 28 miles
� I live on campus.

(17) What is your paper consumption during the week? Consider any type of paper you use
for writing or printing.
� Up to 20 sheets of paper
� 21–50 sheets of paper
� 51–100 sheets of paper
� More than 100 sheets of paper

(18) What is the area of your home?
� Small – up to 100 m2

� Average – 101–200 m2

� Large – 201–400 m2

� Very large –more than 401 m2

(19) How many people live in your home – including you?
� 1 person
� 2 persons
� 3 persons
� More than 3 people

(20) How would you rate your electricity consumption?
� Low
� Medium
� Normal
� High

Appendix 2

Table A1.
YF, EQF and
biocapacity indices
used

Footprint area YF (adimensional) EQF (GHA/HA)
Biocapacity

(GHA)

Cultivation 0.66 2.50 0.5
Pasture 0.79 0.46 0.2
Forests 0.66 1.28 0.7
Built area 0.66 2.50 0.1
Fishery 1.09 0.37 0.2
Carbon 1.28

Source: (Global Footprint Network (GFN), 2016)
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Table A2.
Average national

consumption

Consumption YN (TON/H year)

Vegetables 8.52
Fruits 9.97
Meat 0.02
Milk and dairy products 0.15
Paper 7.31
Fish 0.04

Source: (Food and Agriculture Organization of the United Nations (FAO), 2020)

Table A3.
Coefficients for
converting the

qualitative answers
regarding

consumption to
quantitative values

in the ecological
footprint approach

Item Coefficient Unit

Meat a) 0; b) 200; c) 1,000; d) 4,200 g
Fish a) 0; b) 200; c) 1,000; d) 4,200 g
Vegetables a) 0; b) 500; c) 9,500; d) 19,000 g
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