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Abstract: This research seeks to measure the degree of consciousness for sustainable consumption in
a wide sample of university students. The interest of this study is to analyze if students’ choice of
degree, as well as their progress in university education, influences the development of the dimensions
that construct the consciousness for sustainable consumption. The study is completed by means of a
questionnaire survey aimed at first and final year students of seven university degrees across four
different faculties. A factorial analysis of principal components is performed to analyze the dimensions
of sustainability and robust contrasts of mean differences are conducted to observe the differences
by degrees and years. The results indicate that the measurement scale of the variable consciousness
for sustainable consumption maintains its original structure when applied to a sample of Spanish
university students. Although there are significant differences by degree in the development of
awareness about sustainable consumption, the authors cannot conclude that the training received at
the degree level helps to improve the level of awareness of students in their decisions for responsible
behavior in consumption.

Keywords: higher education; sustainability; undergraduates; responsible behavior; consciousness
for sustainable consumption

1. Introduction

Sustainability is an issue that has been analyzed by many researchers, but there has been insufficient
research on how to measure sustainable behavior as well as develop and validate scales of sustainability
constructs with respect to the measurement model [1]. Some authors have considered and explored
different parts of responsible consumption through different scales [2–4]. Balderjahn et al. considered
sustainability consumption through a sustainability perspective measuring consumer consciousness
levels [5]. Furthermore, although several authors have criticized Balderjahn et al. for not paying
attention to the behavioral aspect of the consumer [6] or that they only studied a perspective or
concrete topic of responsible consumption [7], there have not been any criticisms as to the validity of
the scale used.

Travelling the road to sustainability, sustainable consumption should play a prominent role in the
formulation and implementation of sustainable development goals (SDGs) [8,9]. Consumer behavior is
one of the determinants of the impact by society on the environment. This is why this study analyzes
what sustainable consumption is and what motivates consumers to practice it [10–12] as well as develop
a measure of sustainable consumption awareness [5].
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It is important to measure sustainable consumption in the context of university students because
they are the consumers of the future, they are more educated and informed than the average person [13],
will have income capacity, and will be able to influence other people in their workplaces [14]. Sustainable
consumption is also a factor that businesses and marketing strategies have to consider. Following this
vein, implications for policy and businesses have been proposed [15,16]. Concurrently, the authors
consider analyzing the relationship between the development of different dimensions of sustainability
and students’ choice of degree to be relevant [17–20], as well as the progress of the student in their
studies [21–23]. The authors want to determine whether students enrolled in courses related to social
issues score more in the social dimension of the scale of consciousness for sustainable consumption
(CSC), whether those who study economics and business management score higher in the economic
dimension, and finally, whether those who study in areas related to the environment score higher in
the environmental dimension of the scale.

The awareness of students regarding sustainability, and their perceptions of higher education for
sustainable development, depends on different divisions and educational levels [24]. Most business
students are not trained to consider the environment as a key factor in business decision-making [25,26].
Furthermore, business schools have not changed their curricula to become more socially responsible
because, in market-driven MBA programs, the size of the curriculum (i.e., the number of required
courses) is cut to make a program more competitive (i.e., allow students to complete the curriculum
faster), with the ethics course often one of the casualties [27]. Therefore, it is recommended that social
and environmental aspects form part of the ethical framework of business education [28].

1.1. The Relevance of Sustainability in Higher Education

The role of education in promoting sustainability envisaged in Agenda 21 [29] has special
importance [30]. Hence, the awareness of sustainability in higher education is an issue that is gaining
importance [22,31–34] to promote environmentally relevant behavior at all levels [35]. The benefits of
these practices are evident: they raise the profile of sustainable university initiatives; provide solutions
for sustainability issues; build trust among students, managers, and academics; and promote enriching
learning experiences among students. A sustainable university is one that, ”apart from seeking
academic excellence, tries to embed human values into the fabric of people’s lives; a university that
promotes and implements sustainability practices in teaching, research, community outreach, waste
and energy management, and land use and planning” [14] (p. 105). This approach by the university”
not only encourages the institution to look at its own ecological footprint but it also recognizes that
students learn from the entire experience of their university career.“ [13] (p. 63).

Despite this important role of universities, the inclusion of sustainability education in the
university curriculum has been very slow [36], particularly in non-environmental disciplines [37].
Although new courses are being offered in a new way, training is still far from containing material
that helps to understand the importance of considering environmental sustainability [38,39]. Seen in
many universities—including Spanish ones where the environmental education offered is relatively
underdeveloped [40]—sustainability education is limited to a number of specific courses, is often isolated
from research, and rarely relates to sustainable activities developed on campus [13]. Consequently, it is
suggested that individuals need to be more sensitized and involved through the implementation of
effective projects such as collaboration with the economic and social environment [41,42].

Due to the special responsibility of universities in social development, particularly in the education
of future leaders and in the promotion of awareness of sustainability [32], the authors agree with Barth
et al. [31] when they state that ”formal as well as informal learning settings are relevant for developing
competencies for sustainable development.“ (p. 427). There are many factors to engage university
students with sustainability: psychological (knowledge about the environment); physical (availability
of “green” facilities); personal (time availability); social perception (social norms); price (cost of buying
“green”); and political (regulatory and management support) [43].
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Concerning the obstacles perceived by university students to develop responsible behavior, the
main difficulties are the lack of communication/awareness, discomfort, financial worries and lack of
participation [44], the need for adequate recycling facilities, and the perception that responsibility does
not fall on them because their actions are not decisive [45,46].

1.2. Analysis of the Dimensions of Sustainability among University Students

Where the sustainability knowledge of students enrolled in university degrees is concerned,
several evaluation instruments have been considered so far, such as the compilation of competences
or a rubric with sixteen dimensions [47]. Prior to embarking on their studies, more than half of the
students did not consider the sustainability of natural or human resources [23]. Those who did were
considered to have a positive view of it [17] but, at the same time, the view was naive and ambiguous
as it focused on its environmental meaning [48] and because they held the belief that economic growth
was unlimited.

Regarding student attitude, most students showed a favorable attitude and developed respectful
practices with the environment [49,50]. Cotton and Alcock [22] conclude that attendance at university
had a significant positive relationship with environmental responsibility. This positive attitude also
can be reinforced by the use of rewards, for example, a recognition letter that favors an attitude
in support of environmental or social aspects such as the use of seat belts, use of footpaths for
pedestrians, return of newspapers, etc. [51]. There is a significant gap between the (high) level of
environmental awareness that students claimed to have and the (low) interest in participating in
sustainable initiatives [21,45,52,53], therefore, education is a necessary but not sufficient condition
in which to develop sustainable behavior. When students perceive that an activity is difficult, they
understand that it is not important to carry out and they transfer their responsibility/inactivity to other
agents such as the government, companies, or social groups [45].

Regarding the sustainability dimensions, the threefold approach already has an institutional
statement [54,55], which recognizes that regardless of the multiple meanings of the term, the three
domains—social, environmental, and economic—are basic. Nonetheless, the concept of sustainability
has placed greater emphasis on its environmental aspect than on its economic and social approaches
and students tend to understand sustainability only from its environmental perspective [19,48,56–61].
The only behavior classified as normative is that of recycling, while no social or economic behavior
has been classified as sustainable [45]. Thus, many authors [17,48,51,62,63] have studied the behavior
of students by distinguishing the three dimensions of sustainability and possible ways to promote
pro-environmental and pro-social behaviors such as turning off lights, donating blood, using seat belts,
using pedestrian crossings, or helping with housework. Vallance, Perkins, and Dixon [64] specifically
analyze the social dimension of sustainability and propose that sustainability is related to basic social
needs such as the creation of social capital to behavioral changes and the pursuit of environmental
objectives as well as the preservation of the socio-cultural characteristics of such changes. Meanwhile,
there have been relatively few studies of economic sustainability, as most management tools have been
analyzed by environmental and social scientists. Some have referred to it vaguely, and, in any case, it
is inappropriate for management in the practice of a business [65].

Considering this context, the aim of this article is to provide more accurate information on the
beliefs and importance given by university students to the three-dimensional concept of sustainability,
by focusing on the perspective of conscious consumption.

2. Materials and Methods

2.1. Hypotheses

The measurement of sustainability was made by considering its three dimensions, but insufficient
research has been conducted on how to measure sustainable behavior by developing and validating
scales of sustainability constructs [1].
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Balderjahn et al. [5,66] deliberates that responsible consumers consider the economic,
environmental, or social consequences of their consumer choices. Regarding the expected value
model [67] and Elkington’s ‘triple bottom line’ concept [68], they propose a theoretical model that
develops a measurement scale for consciousness for sustainable consumption (CSC) that integrates
the three dimensions of sustainability. This model contemplates both the expectation that a particular
consumption decision has a concrete consequence and the importance that the consequence has for
the consumer. The product of both variables is defined as CSC. Thus, the current authors propose
analyzing whether the same three dimensions of the CSC could be observed in the Spanish university
population. The first hypothesis investigated can be written as follows:

Hypothesis 1 (H1). The consciousness for sustainable consumption of the Spanish consumers is composed of
three dimensions: environmental, social, and economic.

Many studies have shown the existence of differences regarding the importance that students
give to sustainability according to the type of study chosen. Kagawa [17] detects differences between
students in the social and business sciences and those in health and social assistance in relation to
feeling familiar with sustainability. Zwickle et al. [19] likewise shows that there are differences among
students by degree: aerospace engineering students give greater importance to economic sustainability,
even more so than students of economics-related specialties. Furthermore, Chiong [20] concludes that
civil engineering students show greater knowledge and interest in sustainability than other engineering
students. Sharma et al. [18] analyzes students in different engineering specialties and attributes the
differences detected according to specialty in the different levels of previous knowledge and the
different learning styles. Based on this, and in the context of Spanish students, the authors propose the
second hypothesis:

Hypothesis 2 (H2). There are significant differences in the levels of perceived importance of sustainability
dimensions depending on the type of study chosen.

There is no unanimity regarding the degree of development of the dimensions of sustainability
throughout the studies. Many studies conclude that environmental attitudes and behaviors are
progressively higher as students advance in their studies [17,19,30,61,63,69–72]. To contrast, other
authors, such as Kollmuss and Agyeman [73], conclude that a higher level of education does not
translate into an increase of behavior in favor of the environment. Meanwhile, Sammalisto [74] states
that, although there were changes in the knowledge, concern, and actions related to sustainability in
the course of university studies, it is not possible to demonstrate to what extent they are dependent on
the education received. Along this same line, Peattie [75] and Laroche et al. [76] state that consumers
of organic products tend to have a lower level of education. Given the absence of a clear position on
this issue, the authors raise the third hypothesis:

Hypothesis 3 (H3). The knowledge acquired at the university by the students favors the level of perceived
development of the dimensions of sustainability.

2.2. Methodology

2.2.1. Sample

Convenience sampling, which involves students soliciting participants to assist in data collection,
has become an increasingly common and important research design feature [77], is increasingly used in
organizational research [78], and has important advantages including student learning, cost reduction,
and elaborate research designs [79].
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Shown in Table 1, the sample was composed of students from the first and final years of
seven degrees: Environmental Science (ES), Human Nutrition and Dietetics (HND), Food Science
and Technology (FST), Pharmacy (Pharmacy), Business Administration and Management (BAM),
Engineering (ENG) and Social Work (SW), across four faculties of the University of the Basque Country.

Table 1. Information about the sample.

Information Data

Population University of the Basque Country (UPV/EHU) students (>98%
Spanish citizens). Average age: 19.5 years old.

Period of data collection Fall 2014.

University Centers
Faculty of Economics and Business, Faculty of Pharmacy, Faculty of

Labor Relations and Social Work and University School of
Engineering in Vitoria–Gasteiz.

Degrees

Business Administration and Management (BAM), Environmental
Science (ES), Pharmacy (Pharmacy), Food Science and Technology
(FST), Human Nutrition and Dietetics (HND), (Electric, Electronic,

Chemical and Mechanic) Engineering (ENG), and Social Work (SW).

Years

First year and final year of each degree (the last year is the 4th year,
except for Pharmacy, where the final year is the 5th year. The

questionnaire could not be administered in the last year of the
Environmental Science degree).

The authors consider that the population analyzed has a high degree of exposure to sustainability.
The Directorate of Sustainability at this university has the mission of fostering a culture of sustainability
and social commitment in both society and the university community. The University is committed
to exercising its daily activities in a sustainable way economically, socially, and environmentally.
The University is progressing with sustainable management. Collaborative work, university
development cooperation, and student participation in solidarity initiatives have been promoted
among the different university groups to work on sustainability, and the University works together
with entities in the field of sustainability and development cooperation.

Likewise, participation in networks and complementary training in the field of sustainability
has been actively encouraged. Since 2004, the University annually organizes specific courses focused
on sustainability in the area of cooperation and development education. Some examples include the
course “Development and solidarity cooperation” in the Faculty of Labor Relations and Social Work;
the course “Development cooperation in the field of nutrition and health” offered in the Faculty of
Pharmacy; the course called the “Current challenges of development and cooperation in the Global
Economy “ offered in the Faculty of Economics and Business; and the course called “Development,
Cooperation and Technology Seminar for human development” offered at the University School
of Engineering.

Regarding this case, and as it is interdisciplinary and multidisciplinary research, the authors
collaborated with several professors from the previously mentioned Faculties to obtain the data from
the students in their respective centers. The total number of answers obtained during November
2014 was 711 (see Table 2). The administration of the questionnaire was conducted during the regular
teaching period, in the classes imparted by the collaborating teachers. Students’ participation was
voluntary (not compulsory). The response rate was maximum (close to 100%) due fundamentally to
the teacher’s exposition of the relevance of the study and its objectives.
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Table 2. Distribution of questionnaires by gender, center, and degree.

Centre
Faculty of

Economics and
Business

Faculty of Pharmacy
University
School of

Engineering

Faculty of Labor
Relations and
Social Work

TOTAL

Degree BAM ES FST Pharmacy HND ENG SW (all)

First year 74 45 20 121 52 45 78 435

Last year 44 0 29 60 30 45 68 276

Total 118 45 49 181 82 90 146 711
(Female%) (47%) (49%) (75%) (76%) (77%) (22%) (74%) (60%)

Note: BAM refers to Business Administration and Management Degree; ES: Environmental Science Degree;
Pharmacy: Pharmacy Degree; FST: Food Science and Technology Degree; HND: Human Nutrition and Dietetics
Degree; ENG: Electric, Electronic, Chemical and Mechanic Engineering Degrees; and SW: Social Work Degree.

2.2.2. Measurements

An adaptation of the Balderjahn et al. [5] scale was used to measure the awareness of
sustainable consumption.

According to Mcgorry [80] and Harkness et al. [81], and to ensure that the translation of the scale
was understood the same way as the original [82], the authors used the back-translation process and a
pilot testing. Thus, a translator translated the English version of the scale from English to Spanish
and the authors have ensured that it was culturally adapted [83] to the sample. Next, the authors
conducted a pilot test with a set of lecturers and students with knowledge of sustainability to ensure
the correct translation of the survey and the meaning of the items that are part of it. During this stage,
one of the survey items (the first item linked to Econ_Collab: “I/you don’t want to borrow it from
friends”) was not well understood by the students who conducted the survey, so it was not included
in this analysis [84]. Some students understood that the question referred to borrowing money, and
not to borrowing the item, which might have led to a misinterpretation of the question. Finally, the
authors asked for the help of two bilingual teachers on campus with knowledge of sustainability to
perform the English back-translation and check that there were no differences in meaning between the
English versions [85].

This scale considers both the expectation that a particular action has a concrete consequence
(Belief) and the importance of that consequence for the individual (Importance). Therefore, according
to this scale, the authors considered two types of different questions:

Belief: Even if I can financially afford a product, I only buy a product if I believe that (during
the manufacturing) . . .

Importance: Even if I can financially afford a product, how important is it for me personally that
(during the manufacturing of a product) . . .

The product of both variables is precisely the consciousness for sustainable consumption, a
combination of the perception of the consequences of consumption and the importance associated with
those consequences. The scale used was composed of 18 indicators (see Table 3), which corresponded
to the three dimensions: environmental (four indicators), social (five indicators), and economic (nine
indicators).

Then, in the fall of 2015, 711 undergraduate students from the University of the Basque Country
rated (during their classes) their consciousness of sustainable consumption using the resultant 18
indicators on a five-point Likert scale.

Krosnick et al. [86] state that Likert scaling most often uses 5 points. This 5 points scale is also the
most used by the American National Election Study [87]. Moreover, Robinson et al. [88] highlight that,
following the 2-points scales (not applicable in this research), the 5-points scales are the most used in
psychological constructs. Thus, although there appears to be no standard for the number of points on
rating scales, and common practice varies widely [86], the current authors have selected a scale of 1–5
for this survey.
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This study followed the methodological, legal and ethical criteria proper to research with human
beings and was approved by the university’s Ethics board.

There were five main reasons for the choice of this scale of measurement adapted from
Balderjahn et al. [5]:

• It considers the three dimensions of sustainability.
• It is an operative measure because there is not a very high number of items that compose it.
• It has appropriate psychometric qualities.
• Three of the four groups used for the validation of this scale [5] corresponded to the student

population, coinciding with the analyzed population.
• The geographical scope analyzed by the authors was not very far from theirs from a socio-economic

point of view.

The document that contains the questions posed to the students (questionnaire) is available in
Appendix A.

Table 3. Measure of Consciousness for Sustainable Consumption (CSC).

Dimensions (Sub) dimensions Indicators Questions

Environmental
dimension (ENV)

ENV1 It is made from recycled materials

ENV2 It can be disposed of in an environmentally
friendly manner

ENV3 It is packaged in an environmentally
friendly manner

ENV4 It is produced in an environmentally
friendly manner

Social dimension (SOC)

SOC1 Workers’ human rights are adhered to
SOC2 No illegal child labor is involved
SOC3 Workers are not discriminated against
SOC4 Workers are not abused
SOC5 Workers are treated fairly or are fairly compensated

Economic dimension
(ECON)

Voluntary simplicity
(SIMP)

ECON1 I really need this product
ECON2 It is a useful product
ECON3 I absolutely require this product

Debt-free consumption
(NO DEBT)

ECON4 I don´t become over indebted in the long term

ECON5 The expenses don´t unduly burden my
financial situation

ECON6 I don´t have to forego future purchases

ECON7 I don´t have to take money from my financial
reserve for emergency cases for it

Collaborative
consumption (COLLAB)

ECON8 I really need to own it and don´t want to share
with others

ECON9 I don´t want to rent or lease it

Source: Adapted from [5].

2.2.3. Statistical Methods

Three main techniques were used to contrast the work hypotheses: on one hand, an exploratory
factor analysis with Varimax rotation; on the other hand, a confirmatory factor analysis (CFA).
Finally, an analysis of mean differences using the Brown–Forsythe indicator was completed with a
post-hoc analysis.

3. Results

3.1. Structure of the Consciousness of Sustainable Consumption

The exploratory factor analysis was performed using SPSS IBM 22.0 to analyze the
three-dimensional structure of the measurement scale of the consciousness of sustainable consumption
resulting in five factors with an eigenvalue greater than unity, which accounted for 79.2% of the total
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variance. The observation of factorial loads (see Table 4) showed a clear correspondence with the
factors obtained by Balderjahn et al. [5], so the original names also were used in this work. Related to
the analysis of the reliability of the scales, the value of Cronbach’s alpha for each of the five dimensions
analyzed was above the recommended levels [89,90]. The authors add that the Cronbach’s alpha
aggregate (calculated jointly for the 18 indicators) ascended to 0.883, so they considered that the
internal consistency of the resulting scale was satisfactory.

Table 4. Exploratory factor analysis (matrix of rotated components) and scale reliability analysis.

Indicators
Cronbach’s Component

Alpha SOC NODEBT ENV SIMP COLLAB

ENV1

0.929

0.252 0.840 −0.009 0.031 0.009
ENV2 0.292 0.873 0.059 0.028 0.016
ENV3 0.339 0.870 0.005 0.019 0.022
ENV4 0.463 0.789 0.025 0.050 0.024

SOC1

0.957

0.853 0.317 0.086 0.001 0.031
SOC2 0.884 0.237 0.075 0.022 0.008
SOC3 0.909 0.235 0.017 0.003 0.042
SOC4 0.911 0.221 0.063 0.043 0.030
SOC5 0.821 0.325 0.058 0.064 0.024

SIMP1
0.819

0.042 0.011 0.294 0.852 0.057
SIMP2 0.086 0.040 0.376 0.797 0.054
SIMP3 −0.029 0.053 0.151 0.763 0.273

NODEBT1

0.859

0.046 0.126 0.795 0.222 0.071
NODEBT2 0.056 0.035 0.870 0.155 0.137
NODEBT3 0.054 −0.101 0.780 0.182 0.243
NODEBT4 0.078 0.009 0.744 0.241 0.159

COLLAB1
0.697

0.041 −0.057 0.324 0.183 0.776
COLLAB2 0.043 0.081 0.196 0.141 0.849

% Total variance explained by each
component 35.8% 23.5% 8.1% 6.2% 5.6%

% Accumulate explained variance 35.8% 59.3% 67.4% 73.6% 79.2%

Note: ENV denotes Environmental Dimension; SOC: Social Dimension; ECON: Economic Dimension, with is
built on these three subdimensions: SIMP: Voluntary simplicity, NODEBT: Debt-free consumption and COLLAB:
Collaborative consumption.

The factor that had a greater explanatory capacity was the one related to the social dimension
(SOC), which explained more than a third (35.8%) of the total variance. The second dimension in
order of importance was economic, with a total explanatory capacity of 35.3%, which decomposed into
three sub-dimensions or factors: avoidance of indebtedness (ECON_NODEBT: 23.5%), preference for
simplicity (ECON_SIMP: 6.2%), and collaborative consumption (ECON_COLLAB: 5.6%). Third was
the environmental dimension (ENV), with an explanatory capacity of 8.1%.

Additionally, a confirmatory factor analysis (CFA) was performed using AMOS IBM 25.0.
The results of the CFA indicated a good model fit [91]: χ2 = 242.662 with 124 df; Comparative fit index
(CFI) = 0.981; Root mean square error of approximation (RMSEA) = 0.046; Goodness of fit (GFI): 0.944,
and with significant factorial loads above 0.6 in all cases. Two additional measures of reliability were
obtained from this analysis: composite reliability (CR) and average variance extracted (AVE), with
values above the recommended ones of 0.7 and 0.5, respectively [92] (CRENV = 0.927, CRECON_SIMP =

0.834, CRECO_COLLAB = 0.706, CRSOC = 0.955, CRECO_NODEBT = 0.871; AVEENV = 0.763, AVEECON_SIMP

= 0.629, AVEECO_COLLAB = 0.548, AVESOC = 0.808, AVEECO_NODEBT = 0.671).
It should be concluded that the dimensions present in [5] also were observed in the current sample

of Spanish university students, which supposes an endorsement for the first hypothesis.
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3.2. Relationship between Consciousness of Sustainable Consumption (CSC) Dimensions and
Studies Performed

Shown in Table 5, the average value of each of the five (sub) dimensions that comprised the
consciousness of sustainable consumption (CSC) is shown for each of the seven degrees analyzed.
The most developed (sub) dimensions were Voluntary simplicity (ECON_SIMP) and Debt-free
consumption (ECON_NODEBT), while the least developed was the ENV dimension. This lower
importance given by students/consumers to the environmental dimension contrasts with the greater
attention given by the scientific community to this same dimension [19,48,56–61].

Table 5. Mean value and differences of the (sub) dimensions of the Consciousness of Sustainable
Consumption (CSC), by degree.

Mean value of the (sub)dimensions of
CSC a: SOC ENV ECON_

SIMP
ECON_

NODEBT
ECON_

COLLAB

BAM 11.50 6.93 15.30 14.78 11.15
ES 15.86 12.80 17.46 16.01 11.71

FST 14.30 11.40 14.41 13.84 10.78
PHARMACY 12.21 8.41 15.53 16.46 10.93

HND 12.97 8.63 15.74 15.61 10.27
ENG 13.19 8.86 16.20 16.11 10.72
SW 14.01 10.38 14.34 14.38 10.23

(Sub) dimension Value
Weighted Average b 13.04 9.12 15.39 15.39 10.75

Brown–Forsythe equality of averages c: 3.94*** 10.81*** 2.59** 2.99*** 0.61

T2 Tamhane´s post hoc difference test
(i–j)d: SOC ENV ECON-

SIMP
ECON-

NODEBT
ECON-

COLLAB(i) (j)

BAM

ES −4.360* −5.869* −2.154 −1.233 −0.556
FST 2.794 −4.463* 0.894 0.938 0.375

PHARMACY −0.708 −1.481 −0.232 −1.684 0.218
HND −1.468 −1.697 −0.436 −0.830 0.880
ENG −1.684 −1.928 −0.893 −1.336 0.434
SW −2.506* −3.442* 0.960 0.398 0.925

ES

FST 1.566 1.407 3.048 2.172 0.931
PHARMACY 3.652* 4.388* 1.922 −0.450 0.774

HND 2.892 4.172* 1.719 0.403 1.436
ENG 2.675 3.941* 1.261 −0.103 0.990
SW 1.854 2.427 3.114* 1.631 1.481

FST

PHARMACY 2.085 2.981* −1.126 −2.622 −0.157
HND 1.326 2.766 −1.330 −1.768 0.505
ENG 1.109 2.535 −1.787 −2.275 0.059
SW 0.288 1.020 0.066 −0.540 0.551

PHARMACY
HND −0.760 −0.216 −0.203 0.854 0.662
ENG −0.976 −0.447 −0.661 0.347 0.216
SW −1.797 −1.961* 1.192 2.082* 0.707

HND
ENG −0.216 −0.231 −0.458 −0.506 −0.446
SW −1.038 −1.745 1.395 1.228 0.046

ENG SW −0.821 −1.514 1.853 1.734 0.492

Notes: a Regarding each of the seven degrees analyzed, the average value of each of the five (sub) dimensions
that comprise the consciousness for sustainable consumption (CSC) is indicated. The degrees with more extreme
values: higher (or lower) value than 10% when compared to the average. CSC (for each of its five dimensions) can
take values from 1 to 25 and were highlighted in bold, when calculated as the product of Importance (1–5 Likert
Scale) and Belief (1–5 Likert Scale). b (Sub) dimension Weighted Average (value of the sub-dimension for the total
population) is the weighted (by number of observations in each degree) average of each dimension. c Value of
the Brown–Forsythe statistic (robust test of equality of means), where */**/*** denote significance at 10%/5%/1%.
d Value of Tamhane’s T2 test of equality of means (not assuming equal variances): Positive values indicate that,
for the degree (i), the mean value among its students of the (sub) dimension indicated in the column header is
higher than that obtained for the students in the degree (j). Significant differences at 5% are highlighted in bold
and with asterisks. BAM refers to Business Administration and Management Degree; ES: Environmental Science
Degree; Pharmacy: Pharmacy Degree; FST: Food Science and Technology Degree; HND: Human Nutrition and
Dietetics Degree; ENG: Electric, Electronic, Chemical and Mechanic Engineering Degrees; and SW: Social Work
Degree. ENV denotes Environmental Dimension; SOC: Social Dimension; ECON: Economic Dimension, with is
built on these three subdimensions: SIMP: Voluntary simplicity, NODEBT: Debt-free consumption and COLLAB:
Collaborative consumption.
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Furthermore, the degree of development of each of these five dimensions was not homogeneous
for the populations of the seven degrees analyzed. Thus, Environmental Studies (ES) degree students
showed a very high degree of development for the five (sub)dimensions of the CSC, while Business
Administration & Management (BAM) students showed low values, generally below the mean.

The statistical analysis of the existence of equality of means for each dimension of sustainability
between degrees, taking these in pairs, was performed by Tamhane’s post hoc T2 test (not assuming
equal variances), and also is shown in Table 5. Focusing on these comparisons, it can emphasize the
following significant differences (highlighted in bold) between the degrees:

• The social (SOC) dimension:

◦ Social Work (SW) students had significantly higher means than Business administration
and Management students.

◦ Environmental Science students had significantly higher means than Business
Administration and Management and Pharmacy students.

• The environmental (ENV) dimension is where a greater number of significant differences
were observed:

◦ Environmental Science students had significantly higher means than Business
Administration and Management, Pharmacy, Human Nutrition and Dietetics, and
Engineering students.

◦ Food Science and Technology students had significantly higher means than Business
Administration and Management, and Pharmacy students.

◦ Social Work students had significantly higher means than Pharmacy students.

• Found in the sub-dimension Voluntary Simplicity (ECON_SIMP), Environmental Science students
had significantly higher means than Social Work students, and finally,

• Regarding the sub-dimension Debt-free Consumption (ECON_NODEBT), Pharmacy students
had significantly higher means than Social Work students.

The results obtained led to accepting partially the H2 hypothesis, as there was some alignment
between the choice of the degree and the development of the dimension of sustainability that was most
closely linked—although students of Business Administration and Management did not stand out for
any of the economic sub-dimensions—students of the most closely related degrees with environmental
and social issues (Environmental Science, Food Science, and Social Work, respectively) obtained a
particularly high value in related dimensions (ENV and SOC).

3.3. Relationship between the Level of Studies and the consciousness for sustainable consumption Level

As has been done previously for each of the degrees, in this section the authors analyzed whether
the course the student was taking might have had an influence on the sensitivity or awareness of
the student toward sustainable consumption. To do this, the authors performed the same tests of
mean differences, but took each of the degrees separately (except for the Environmental degree, since
only answers from first-year students were available because during the weeks the questionnaire was
distributed there were no fourth grade classes at this grade.

The results obtained on the degrees by applying the Brown–Forsythe test of equality of means on
the five sub-dimensions of the consciousness for sustainable consumption (CSC), taking the student’s
extraction year (first versus final) as a factor and set up in Table 6, showed heterogeneous patterns:

(=) absence of significant differences between first and final year students in Voluntary Simplicity
(ECON_SIMP) and Collaborative Consumption (ECON_COLLAB).

(+) significant and positive differences between first and final year students (there is an increase in the
last school year versus first school year) in Environmental Dimension (ENV) (in Human Nutrition
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& Dietetics degree and in Engineering degree) and in Debt-free Consumption subdimension
(ECON_NODEBT) (in the TS degree).

(–) significant and negative differences between first and final year students (there was a decrease in
the last school year versus the first school year) in Social Dimension (in Business Administration
& Management degree and in Social Work degree) and in Environmental Dimension (in the Food
Science & Technology degree).

Table 6. Brown–Forsythe test of equality of means on the five sub-dimensions of the consciousness
for sustainable consumption (CSC), where the student’s extraction school year (first versus last) by
university degrees that they have studied was taken as a factor.

(Sub)
dimensions

Degree
BAM FST PHARMACY HND ENG SW

SOC
(11.72; 11.10) (16.67; 12.66) (12.30; 12.02) (12.26; 14.14) (13.34; 13.04) (14.86; 13.06)

0.350 5.19** 0.062 1.126 0.048 2.842*

ENV
(6.88; 7.03) (13.60; 8.88) (8.43; 8.39) (7.58; 10.42) (7.84; 9.84) (11.04; 9.63)

0.042 7.47*** 0.002 4.03** 3.08* 2.688

ECON_ (14.88;16.01) (15.32; 13.78) (15.45; 15.70) (15.93; 15.40) (16.67; 15.76) (14.88; 13,74)
SIMP 0.944 0.781 0.084 0.201 0.882 1.457

ECON_ (14.75; 14.83) (13.50; 14.07) (16.57; 16.25) (15.31; 16.13) (16.18; 16.05) (13.39; 15.50)

NODEBT 0.006 0.108 0.145 0.330 0.010 5.18**

ECON_ (11.11; 11.22) (11.15; 10.50) (10.43; 11.94) (10.21; 10.38) (10.40; 11.02) (9.62; 10.90)
COLLAB 0.010 0.171 2.43 0.015 0.306 2.028

Note: The values in parentheses indicate the mean of each dimension for the first (first digit in parentheses) and last
(second digit in parentheses) school year for students in each university degree. The value of the Brown–Forsythe
statistic is given below, where */**/*** denotes significance at 10%/5%/1%. The significant differences are marked in
bold (and underlined those where there was an increase in the last school year versus first school year). This contrast
was not achieved in the ES degree due to insufficient data for the final year students. ENV denotes Environmental
Dimension; SOC: Social Dimension; ECON: Economic Dimension, with is built on these three subdimensions: SIMP:
Voluntary simplicity, NODEBT: Debt-free consumption and COLLAB: Collaborative consumption.

To summarize, there was no significant difference between the first and final school years in the
case of Business Administration and Management and Pharmacy. Regarding the degrees in which there
were differences, the pattern found was not at all conclusive. The following results can be highlighted:

• The third hypothesis is supported, suggesting that training can improve CSC in only three of the
30 possible cases: in HND and ENG (for the ENV dimension) and in SW (for the ECON_NODEBT
dimension).

• The third hypothesis is not supported by 27 of the 30 possible cases. Actually, in three cases, the
relationship was contrary to the expectation (in the FST and SW for the SOC dimension, and in
FST in the ENV dimension)

These results mean that Hypothesis H3 is rejected and university education cannot be linked to a
greater awareness of sustainability.

4. Discussion

First, the analyses revealed the existence of the three dimensions or components of the
consciousness for sustainable consumption (CSC) in the Spanish university population: the
environmental dimension, the social dimension, and the economic dimension, with the last constructed
in turn by three other sub-dimensions (avoidance of financial charges, voluntary simplicity, and
collaborative consumption). To respond to the call of Balderjahn et. al [5] (p. 190), in the sense that
”future research has been internationalized with respect to measuring CSC around the globe”, the
authors observed that once applied to a sample of Spanish university students, the CSC scale maintained
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its structure of original dimensions and reflected the main dimensions of the concept of sustainability.
This might be due to the similarity (economic and social) of the analyzed population (Álava, Basque
Country, an eminently industrial and export-oriented region, with a high environmentally-friendly
awareness), similar to the region analyzed in the reference study [5].

Second, the dimension that had a greater explanatory capacity over the CSC was the one related
to the social dimension, followed by the economic dimension. This issue aligned with the priority
consideration by governments and universities of the Agenda 2030 for Sustainable Development,
which takes up the Millennium Development Goals established for the period 2000–2015, and gives
new impetus to the commitment to achieve the 17 Sustainable Development Goals that reach five
spheres of critical importance to humanity and the planet, with a clear mission and the promise of
“leaving no one behind” [93].

Third, it was observed among the three dimensions that make up the CSC that the dimension
most developed by students was the economic one (followed by the social dimension), while the least
developed was the environmental one, contrasting with the greater attention given by the scientific
and international community to this last dimension. Allowing for this, the authors considered it
necessary that the academic community should focus more on the economic and social dimensions
to balance the importance of the three components that shape sustainability, in congruence with the
relative relevance granted by society to each of these three dimensions. Thus, the authors considered
that there is an important market niche that companies can address through a competitive strategy by
promoting the attributes linked to the social (related to not using child labor or violating human rights,
discrimination, abuse, and daily compensation of workers) and economic (sharing versus buying,
functionality and durability of goods, etc.) of their goods and services, balancing the majority of effort
dedicated to the environmental issue. Truthfully, sustainable consumption will require wider change,
including shifts in the incentives that shape the actions of businesses and others, and a change in the
culture that underlies market expectations. Businesses, governments, the media, and civil society
might need to enter into collaborative dialogue to develop the role of the business community in
promoting sustainable consumption [94–96]. Producers and marketers should focus on the functional
attributes of the products and make efforts to develop consumer trust in the eco-label. Governments
also should monitor the credibility of the messages carried by eco-labels to ensure that the trust of
consumers is not being breached [16].

Regarding how these findings provide direction for different faculties/disciplines to incorporate
systems thinking, some guidelines are presented for designing curricula in higher education to develop
graduate attributes required for achieving sustainability [84]. Tertiary students need opportunities
to explore the relevance of concepts such as sustainability in their proposed field of professional
practice. The curriculum should include experiences that lead to a greater awareness of social and
moral responsibilities. Specifically, greater self-awareness of personal value systems and a willingness
to revise them is required to prepare graduates for work toward sustainability.

Among other guidelines, and bearing in mind that if the university wants to be transforming,
it must be transformed deeply with changes to teaching and learning [97], the authors propose
the following:

i) Faced with the challenge of teaching sustainability educators must move from instructing
about sustainability or educating for sustainability (for example, through courses on sustainability) to
a more transformative response to make the university a place where students are transformed by
the adoption of competences for sustainability [98]. Thus, and as it is done in the BAM Faculty, it is
interesting to work on sustainability transversal competence.

ii) There should be emphasis on the participation of students, at different levels of thought,
relevance and holistic vision, and not only on cognitive learning, through an innovative methodology,
which combines the acquisition of knowledge with its adequate application to educational needs [98].
Thus, and as several authors comment [99,100], learning processes centered on criteria of social justice,
equity, and respect for the environment should be used. To this end, the University and some faculties
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are encouraging students to consider the sustainable dimension in their Final Degree Work (FDW)
through prizes for the best FDW on sustainability or through student conferences where graduates
make a small contribution to the social, environmental and economic transformation of the environment
through their FDWs.

iii) While the Higher Education Institutions (HEIs) create knowledge, transfer this knowledge to
the society and prepare students for their future role in society, it is necessary that the HEIs contribute to
the transition toward a sustainable society [101]. Thus, the different Faculties of this study have a capital
importance in the change of mentalities and in the empowerment of youth because the University does
not just form competent professionals, but also in transversal competences that have impact in the
change of consumption and production toward one placing more responsibility on the students. Since
the sustainability of the environment, society and economy is now a mainstream concern [102] and
after an Educational Innovation Project entitled Improvement of the perceived importance of ‘business
sustainability’ and its interdisciplinary development as a transversal competence, a Sustainable
Management of the Company minor degree has been created.

Likewise, the existence of significant differences between the degrees analyzed could be proven in
relation to the level of development of CSC, with it being smaller among Business Administration
and Management students with regard to the social and environmental dimensions, which is in line
with the differences detected among students of different degrees by other authors [17–20]. Moreover,
Social Work students had less developed dimensions related to economic sustainability (in its aspects
of voluntary simplicity and avoiding financial charges). Particularly, greater awareness could be
observed of students in some degrees (e.g., Environmental Science, Food Science and Technology,
Social Work) about the sustainability dimension that a priori would be expected to be more developed.
It can be concluded that the choice of degree, in general, is related to a greater awareness of one or
another dimension of sustainability. However, this differential or pattern is not recurrent in all of the
analyzed degrees.

The relationship between progress in studies and greater environmental awareness could not be
verified. It can be concluded, therefore, that the training received in degrees does not help improve the
students’ level of awareness in their responsible consumption decisions, coinciding with the results
of several authors [73–76]. Since this conclusion invites the reader to reject the existence of a direct
relationship between the received university formation and sustainable awareness, one must reflect on
which formative or communicative measures can be performed at the degree or university campus
level to reverse this situation and improve the environmental, social, and economic awareness levels
among the university population.

“Thus, some of the formative or communicative measures that should be carried out to improve
these levels are the following:

i) Given the lack of training of teachers who have not received training on sustainability [103], it
is necessary that the HEIs train teachers, through courses such as the Integration of competencies in
Education for Sustainability in university studies and that it be mandatory for the university population.

ii) Given the important role of consumption in the Education for sustainable development (ESD),
there is a lack of training and research within the Universities on the importance of education for
sustainable consumption (ESC) that has been little studied and under-researched in the HEI [104].
To ameliorate these problems, both curricular and extracurricular projects must be conducted,
coinciding with some of the examples that can be found in Barth et al. [105], that work in these areas.

iii) Considering the importance of the SDGs, mainly SDG 12 “Ensure sustainable consumption
and production patterns” [106] and SDG 8 “Promote sustained, inclusive and sustainable economic
growth, full and productive employment and decent work for all” [106] it is necessary to communicate
both inside and outside the university environment in collaboration with other organizations the
importance of the SDGs. Thus, in the Campus it is possible to communicate about the SDGs through
infographics in the Faculties or open courses where their importance is explained.



Sustainability 2019, 11, 4597 14 of 20

iv) HEIs must embed sustainable development into their academic systems by integrating
sustainable development into the HEI’s policies and strategies (see [107,108] for examples). Due to the
change in the Universities’ own management practices [109], it is important that universities make
decisions and communicate those good practices in the campus operations and on-campus experiences
that they perform. Some examples are the creation of the Observatory of responsible production and
consumption, the urban gardens of the Campus, the Good Environmental Practices in Pharmacy, the
Environmental Management Systems in Engineering or the Reactivate+ Program of the Faculty of
Labor Relations and Social Work that tries to make staff and students aware of the need to reduce the
amount of waste.

While the need for curricular and extracurricular actions to promote a sustainable attitude and
action among university students is evident [31] by means of collaborative projects regarding the
economic and social environment (see for example [41,42]), the proposal is to complete the quantitative
analysis performed by expanding the population analyzed to degrees in other areas and/or to other
non-university contexts and/or territories (different regions or countries) to see whether there are
differences in the results. Likewise, qualitative studies should be implemented to discover effective
actions to improve CSC.

Thus, it would be interesting to examine in greater depth, regarding the differences between the
degree of development of the dimensions that are part of the CSC, whether the choice of degree is
motivated by a greater awareness or development of one dimension (social, economic, or environmental)
or whether the training received in each degree strengthens (asymmetrically) one dimension with
respect to others. Briefly, it would be advisable to go deeper into the underlying causal relationship,
i.e., to analyze whether a greater awareness in a CSC dimension is a precedent, and/or a consequence,
of the pursued studies.

Finally, in this article, the beliefs and importance (CSC) that undergraduates held about sustainable
consumption were measured only, their real consumption process was not considered. Therefore,
even if the thoughts and consciousness of Spanish undergraduates about their consumption could be
observed, the real consumption of these early consumers was not measured. Although some authors
have measured and developed the sustainable consumption behavior of young consumers [110,111],
future research about the real consumption undertaken by these undergraduates would be necessary
to observe if there is a real link between consciousness and reality.
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Table A1. Questionnaire used to measure Consciousness for Sustainable Consumption (CSC).

Faculty:
Degree:

Course:
Date:

The following are a series of questions on Responsible Consumption. Please express your degree of agreement or disagreement with each, indicating the score that best reflects your
opinion on a scale of 1 (total disagreement) to 5 (total agreement).

Even if I can financially afford a product, I only buy a product if I believe that
(during the manufacturing) . . .

Total
disagreement

Total
agreement

Doesn´t know/ Doesn´t
answer

(B1) . . . it is made from recycled materials 1 2 3 4 5 DK/DA
(B2) . . . it can be disposed of in an environmentally friendly manner 1 2 3 4 5 DK/DA
(B3) . . . it is packaged in an environmentally friendly manner 1 2 3 4 5 DK/DA
(B4) . . . it is produced in an environmentally friendly manner 1 2 3 4 5 DK/DA
(B5) . . . workers´ human rights are adhered to 1 2 3 4 5 DK/DA
(B6) . . . no illegal child labor is involved 1 2 3 4 5 DK/DA
(B7) . . . workers are not discriminated against 1 2 3 4 5 DK/DA
(B8) . . . workers are not abused 1 2 3 4 5 DK/DA
(B9) . . . workers are treated fairly or are fairly compensated 1 2 3 4 5 DK/DA
(B10) . . . I really need this product 1 2 3 4 5 DK/DA
(B11) . . . It is a useful product 1 2 3 4 5 DK/DA
(B12) . . . I absolutely require this product 1 2 3 4 5 DK/DA
(B13) . . . I don´t become over indebted in the long term 1 2 3 4 5 DK/DA
(B14) . . . the expenses don´t unduly burden my financial situation 1 2 3 4 5 DK/DA
(B15) . . . I don´t have to forego future purchases 1 2 3 4 5 DK/DA
(B16) . . . I don´t have to take money from my financial reserve for emergency cases for it 1 2 3 4 5 DK/DA
(B17) . . . I really need to own it and don´t want to share with others 1 2 3 4 5 DK/DA
(B18) . . . I don´t want to rent or lease it 1 2 3 4 5 DK/DA
Please answer the following questions, indicating the score that best reflects your opinion, on a scale of 1 (no importance) to 5 (maximum importance).

Even if I can financially afford a product, how important is it for me personally that
(during the manufacturing of a product) . . .

No
importance Maximum Doesn´t know/Doesn´t

answer

(I1) . . . it is made from recycled materials 1 2 3 4 5 DK/DA
(I2) . . . it can be disposed of in an environmentally friendly manner 1 2 3 4 5 DK/DA
(I3) . . . it is packaged in an environmentally friendly manner 1 2 3 4 5 DK/DA
(I4) . . . it is produced in an environmentally friendly manner 1 2 3 4 5 DK/DA
(I5) . . . workers´ human rights are adhered to 1 2 3 4 5 DK/DA
(I6) . . . no illegal child labor is involved 1 2 3 4 5 DK/DA
(I7) . . . workers are not discriminated against 1 2 3 4 5 DK/DA
(I8) . . . workers are not abused 1 2 3 4 5 DK/DA
(I9) . . . workers are treated fairly or are fairly compensated 1 2 3 4 5 DK/DA
(I10) . . . I really need this product 1 2 3 4 5 DK/DA
(I11) . . . it is a useful product 1 2 3 4 5 DK/DA
(I12) . . . I absolutely require this product 1 2 3 4 5 DK/DA
(I13) . . . I don´t become over indebted in the long term 1 2 3 4 5 DK/DA
(I14) . . . the expenses don´t unduly burden my financial situation 1 2 3 4 5 DK/DA
(I15) . . . I don´t have to forego future purchases 1 2 3 4 5 DK/DA
(I16) . . . I don´t have to take money from my financial reserve for emergency cases for it 1 2 3 4 5 DK/DA
(I17) . . . I really need to own it and don´t want to share with others 1 2 3 4 5 DK/DA
(I18) . . . I don´t want to rent or lease it 1 2 3 4 5 DK/DA

Source: Adapted from [5].
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