land
Article

Regional Economic Sustainability: Universities’ Role
in Their Territories
Dolores Gallardo-Vázquez 1, *
1
2

*

and José A. Folgado-Fernández 2

Department of Financial Economics and Accounting, Faculty of Economics and Business, University of
Extremadura, 06006 Badajoz, Spain
Department of Financial Economics and Accounting, Faculty of Business, Finance and Tourism, University
of Extremadura, 10071 Cáceres, Spain; jafolgado@unex.es
Correspondence: dgallard@unex.es; Tel.: +34-924-289520 (ext. 89163)



Received: 8 March 2020; Accepted: 26 March 2020; Published: 28 March 2020

Abstract: The sustainability of territories (e.g., regions and countries) is currently an issue that should
be considered when implementing organizational strategies. The globalization, industrialization,
and population growth trends observed in recent decades have forced experts to adopt a sustainable
approach capable of guaranteeing that a population’s present needs can be met without compromising
future generations’ well-being. Among the essential pillars of successful sustainability strategies,
social development stands out as quite important, so the present study focused on it. Social
development strategies include ensuring a satisfactory level of education while simultaneously
fostering an adequate quality of life and long-term sustainability. Thus, this study’s objective was
to gain a clearer understanding of universities’ role as promoters of education and generators of
populations that become more deeply rooted in their territory of origin. One public university, the
University of Extremadura in Spain, was found to play a unique, specific role in its region, as this
institution has quite unique characteristics that differentiate it from other nearby universities. This
study measured the regional population’s preferences by assessing an interest group’s levels of
satisfaction and by observing the influence of quality and innovation on this group’s perceptions of
the public university’s operations. A questionnaire was prepared and distributed electronically to
all University of Extremadura students. The final sample consisted of data from 362 questionnaires,
which were analyzed using structural equation modeling. The results indicated that the students’
perceptions of this institution’s innovation and quality are determinants of their satisfaction levels. In
addition, this university is considered to be a reason to remain in the region, promoting residents’
sense of belonging and helping consolidate the region as a sustainable area.
Keywords: sustainability; region; territory; university; economic development

1. Introduction
With the publication of the Brundtland Report under the title Our Common Future [1], a vision was
created of organizations’ economic development being linked to environmental and social sustainability.
Globalization has fostered an excessive focus on social advancement regardless of its extremely high
costs, which include aggravated economic problems, so experts have had to rethink existing policies.
In the cited report’s vision, the idea of sustainability prevails as a way to avoid current development’s
negative consequences by developing solutions to observed problems [2].
In this context, researchers have argued that the sustainability of territories (e.g., regions and
countries) is an issue that should be considered when implementing organizational strategies. The
globalization, industrialization, and population growth trends observed in recent decades have
forced experts to adopt a sustainable perspective capable of guaranteeing that present needs can
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be met without compromising future generations’ well-being [3]. Thus, all types of organizations
(e.g., companies, institutions, and public administrations) have begun to implement initiatives and
voluntarily act in a manner that falls under the umbrella of corporate social responsibility (CSR).
This strategy is considered to be a tool capable of achieving the desired sustainable development.
The European Union’s (EU) well-known “Green Book, Promoting a European Framework for
Corporate Social Responsibility” [4] considers CSR to be companies’ voluntary integration of social and
environmental concerns into their business operations and into their interactions with stakeholders. In
2011, this definition was expanded by the EU [4] to include firms’ responsibility for their impact on
society. An explicit reference was made to the need to collaborate with stakeholders in order to address
social, environmental, and ethical concerns and to respect human rights and consumers’ concerns
about business operations and core strategies [5].
CSR’s importance has continued to grow in recent years. Currently, numerous organizations
are seeking to implement socially responsible strategies, knowing that they can provide sustainable
competitive advantages [6,7]. Larger companies started to develop these initiatives earlier. Small
and medium enterprises are aware of this issue’s importance, but they have more difficulty applying
CSR strategies because of their limited resources. In addition, the existing literature indicates that
other companies, such as cooperatives, foundations, and nonprofit entities, are paying attention to a
triple-bottom-line framework.
Institutions of higher education or universities have also started following this path, and studies
have reported that this strategy now permeates numerous universities’ operations [8]. These institutions
are working toward sustainability in their regions in order to ensure their society and the planet have a
future. Universities are seeking to improve their contributions to economic development, minimize
environmental impacts, and ensure the social development of their communities and regions, with the
ultimate goal of contributing to maintaining their countries’ prosperity [9].
Thus, higher education institutions play an important role in contemporary societies, serving
as an integrating force within territories and a determinant of sustainable economic development.
Universities must not only become an integral part of the processes that educate people who are critical,
responsible, committed, and consistent, but they must also be able to respond to their society’s demands
for a set of responsible values that foster sustainability. The latter is based on three basic pillars:
economic growth, environmental protection, and social development. Of these, social development
stands out as the most essential, so the present study focused on this aspect. For universities, the
central question to address is how to provide a satisfactory level of education; however, at the same
time, these institutions’ programs have an impact on regions’ ability to generate an adequate quality of
life and long-term sustainability [10].
Stakeholder theory indicates that all of the relevant agents currently involved in organizations have
to be satisfied, so every organization has to look out for its stakeholders’ best interests. Universities
have many interest groups, including teachers, service and administration staff, students, local
administrators, unions, companies, employers, families, and society in general [11]. The present
research focused on a particular, extremely important group of stakeholders: students. Kosta [12] has
said that students’ voices are gradually becoming a crucial component of universities’ development,
stating that a comprehensive understanding of student sustainability must emerge. This study sought
to extract information about their satisfaction with Spain’s University of Extremadura as an indicator
of students’ intent to remain in the Extremadura region.
The research was designed to gain a fuller understanding of the university’s role as a promoter
of education and a generator of deeper roots in students’ region of origin. A higher education
system’s development and expansion determine its contribution to economic growth, improved living
standards, and a growing demand for education among qualified candidates, as well as satisfied
interest groups [13]. The current study examined the regional population’s preferences based on an
assessment of a single interest group’s satisfaction (i.e., students), as students are the most receptive of
the region’s younger generations [13]. The objective was to observe how the quality of and innovation
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within the institution’s operations influence this group’s perceptions. The specific role played by this
public university makes it unique in the Extremadura region of Spain, giving the institution critical
characteristics that differentiate it from other nearby universities.
A questionnaire was prepared and then distributed electronically to all students at the University
of Extremadura. The final sample consisted of data from 362 questionnaires, which were analyzed
using structural equation modeling. The results indicate that students’ perceptions of both innovation
and quality are determinants of their level of satisfaction, and the latter is considered to be a reason to
remain in the region, thereby promoting a sense of belonging to Extremadura and its consolidation as
a sustainable area.
The results offer various interesting contributions to existing knowledge. First, the findings
contribute to the literature on the economy and sustainability of territories with a low population
density, including identifying factors that determine residents’ decisions to stay in these regions and
thus contribute to their sustainable development and that of society. Second, the results further the
assessment of higher education’s role in advancing economic sustainability, as the study was conducted
in the context of a public university. Last, as can be seen from the above contributions, the findings
contribute to the literature related to university social responsibility, a strategy that many universities
have recently begun to implement.
This paper is structured into eight parts. After this introduction, an analysis of the territory under
study (i.e., the Extremadura region of Spain) is presented. The specific public university’s role as
a factor in regional economic sustainability is then discussed. The next sections detail the research
hypotheses, methods, and results. The paper ends with a discussion of the results and the conclusions
reached in the study, as well as its limitations and future lines of research.
2. Spain’s Extremadura Region
Extremadura is one of 17 Spanish autonomous communities. It is located in the southwest part of
the Iberian Peninsula, bordering Portugal to the west. The community of Castilla y León lies to the
north (i.e., the provinces of Salamanca and Ávila), Castilla La Mancha is to the east (i.e., the provinces
of Toledo and Ciudad Real), and Andalusia is to the south (i.e., the provinces of Huelva, Seville, and
Córdoba).
The region under study is composed of the two largest provinces in the country: Badajoz and
Cáceres. The total population in the region was 1,067,710 inhabitants in 2019, which is 2.3% of Spain’s
population. Of these, 673,559 inhabitants live in the province of Badajoz, which is the largest in Spain,
with an area of 21,766 square kilometers (km2 ) and a population density of 31.07 inhabitants/km2 .
The remaining 394,151 inhabitants live in Cáceres, which is the second largest province in Spain after
Badajoz, with an area of 19,868 km2 and a population density of 19.69 inhabitants/km2 [14]. The
region’s geographical density is 25.71 inhabitants/km2 , which is well below the average for Spain.
Extremadura has an area of 41,633 km2 , and the region is located in the fifth largest autonomous
community of Spain in terms of total area. Of the municipalities that make up the two provinces, 161
are in the province of Badajoz, and 219 are in the province of Cáceres. Extremadura’s population is
extremely irregularly distributed. The capital of Badajoz has 150,702 inhabitants, which makes it the
region’s only city with over 100,000 inhabitants. The next largest cities are Cáceres with 96,126 residents,
Mérida with more than 50,000, and Plasencia with over 40,000. Nine municipalities have more than
10,000 people, while about 220 municipalities have under 1000 inhabitants. Finally, 10 municipalities’
populations do not top 100 residents. Thus, the population distribution is quite irregular, as the region
has many municipalities with extremely diverse population densities and a marked tendency toward
large rural areas [14].
From a geographical point of view, Extremadura offers natural parks, reserves, lakes, mountains,
and forests that together constitute major physical resources, such as the Central System, Montes de
Toledo, and Sierra Morena. Two of the most important rivers of the Iberian Peninsula pass through the
region: the Tajo in the province of Cáceres and the Guadiana in Badajoz. The region is characterized by
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warm weather in the south and a more temperate climate in the north. These climatic and geographical
features contribute to making it a widely visited region throughout the year. The important places to
visit are strongly promoted, and the weather helps make touring different cities and sites enjoyable.
Among the places of greatest interest in terms of tourism and heritage are Cáceres, Mérida, and
Guadalupe, which are listed as World Heritage Sites. In addition, the region has protected natural areas,
such as the Monfragüe Biosphere Reserves, Siberia Extremeña, and Villuercas–Ibores–Jara Geopark.
All of the aforementioned cities and natural spaces have been favorably mentioned and granted awards
by the United Nations Educational, Scientific, and Cultural Organization [15].
With regard to the region’s economy, it has a consumer price index of 104,664, with an interannual
variation of 0.7%. Estremadura has 67,687 companies, with an activity rate of 55.66 euros and an
unemployment rate of 23.48%.
Overall, Extremadura is an extremely attractive region to visit and in which to live. A necessary
element of this is its proximity to important cities with a large number of inhabitants and a rich
cultural heritage, which are extremely attractive to university students. More specifically, the cities of
Madrid, Salamanca, and Seville are key to Extremadura residents’ quality of life. These three cities
have universities with a long history, a wide range of academic programs, and numerous cultural
and recreational resources, which make life in these urban centers extremely attractive. For these
reasons, the younger inhabitants of Extremadura often decide to get a university education in these
other cities instead of staying inside their region of origin. Nonetheless, the University of Extremadura
is considered to be an institution capable of motivating younger residents in the surrounding region
to stay, encouraging them to put down roots in their own territory and thus ensuring that graduates
remain in the region. The next section presents the University of Extremadura’s characteristics within
this specific context.
3. The University of Extremadura’s Role in the Region
3.1. Characteristics of the University of Extremadura
The University of Extremadura was created in 1973, so it has over 47 years of experience providing
higher education. As the only university in the region, this institution’s history and operations are
closely linked to the Extremaduran community, influencing regional society while also being shaped
by it. The university has four campuses—Badajoz, Cáceres, Mérida, and Plasencia—in which more
than 32,000 undergraduate, postgraduate, and doctoral students are enrolled. They are an important
interest group in terms of both their numbers and their participation in learning processes. About 1500
professors and more than 800 administration and services professionals work with the students, also
constituting groups of great importance in the university’s operations.
The University of Extremadura’s mission as an educational and vocational training institution
means its programs have a broad, diverse configuration. In addition to the eight vice-rectors who
work under the current rector, a set of secretariats, units, offices, services, and associations collaborate
to ensure the institution functions properly. These professionals engage in numerous activities to
fulfill the university’s commitment to all its interest groups (e.g., teachers, students, administration
and services staff, companies, labor unions, and public administrations). Some of the most important
components of the university are the Student Attention Unit, Technical Evaluation and Quality Unit,
Office of Quality and Strategy, Office of University Social Responsibility, and Office of Mediation.
In all of these divisions, the staff seek to develop initiatives that generate links with society
and attract students, encouraging them to remain in the region, educating them, and trying to
ensure that graduates stay in Extremadura. In this way, the university contributes to local social
and regional development, shaping how the surrounding territory moves forward and contributing
to its sustainability. Three aspects characterize the University of Extremadura’s operations—social
commitment, economic development, and regional promotion—all of which focus on increasing the
region’s sustainability.
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3.2. Group 9 (G9) Context
The University of Extremadura is a unique university in its region, but the university is also
a member of the G9 nonprofit association, which was formed by public universities from each of
Spain’s autonomous communities and other universities, including Cantabria, Castilla La Mancha,
Islas Baleares, La Rioja, Oviedo, País Vasco, Pública of Navarra, and Zaragoza. The G9 was created
in 1997 to achieve a common social goal: to promote collaboration between the member universities
not only with regard to instruction and research activities, but also with regard to management and
services. This group thus contributes to strengthening these universities’ academic activities [16].
The member universities’ operations are enhanced in many different fields. For example, from
an academic and instructional point of view, the G9 favors the exchange of teaching staff, stimulates
student mobility between universities, develops postgraduate training courses, facilitates information
exchange, and promotes doctoral students’ participation in joint programs. With regard to scientific
research, other initiatives have been pursued, such as personnel training to consolidate research groups,
joint efforts to respond to calls for research, and the transference of key cooperative projects to the
regional governments of autonomous communities. The G9 also facilitates the use of all available
means to encourage the completion of doctoral theses, among other related goals. In addition, these
universities collaborate in diverse areas in order to organize meetings, seminars, conferences, and joint
cultural and social activities.
Over the years, this collaboration has focused on strengthening the G9 members’ validity through
programs, such as a shared virtual campus, which have enhanced the implementation of the Bologna
Process and have made the European university system more attractive. These improvements have
been beneficial for students’ mobility and employability, as well as for increasing the G9 institutions’
competitiveness. In this way, the group has encouraged a better, more extensive virtualization of the
courses offered by each participating university [16].
All of these initiatives have ensured that virtual mobility has become a strategic tool for member
universities, contributing to their sustainability within their regions [17,18]. Concurrently, e-learning
methods for teaching university courses have been applied through the shared virtual campus.
These innovations have led to important advances in how the European Higher Education Area is
configured [19,20]. However, the advantages are countered by disadvantages, such as the absence
of face-to-face communication between teachers and students. This is not just an inconvenience:
these limitations require new models for how instructors advise students using this type of virtual
education in order to ensure online courses work well [21]. The G9 virtual campus helps facilitate
tutoring, but requires training teachers on how to use the campus. Overall, these innovations will
ultimately generate more student satisfaction and be perceived as necessary for quality instruction in
university contexts.
In this way, integrating innovation and quality in the context of a university network involves
a holistic and comprehensive approach to education in relation to (i) the content of what is being
learned; (ii) the process of how to teach and learn; (iii) the environment in which learning happens and
with whom one is learning; and (iv) in what socioeconomic, cultural, and political context learning
is happening.
4. Hypotheses Development
Sustainability initiatives in universities have increased over the past years. However, the impact
of such initiatives on students has not been formally estimated [12]. Some previous research [22]
has indicated there is no formal process to achieve such an estimation, despite the importance of
knowing the opinion of this important interest group. A starting point is having a broad and consistent
definition of sustainability for the context of higher education [23,24]. Due to the lack of this definition,
some authors have focused on university students’ perceptions in general [25], with the absence
of references to sustainability at universities. Other authors have addressed sustainability in the
university curriculum [26] and the university management [27]. This limited research should go
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further, analyzing students’ attitudes and their knowledge of sustainability through other variables
under study. Given this, in this paper we focused on innovation and quality, as perceived by students,
as well as on the satisfaction they obtain from sustainable management in the university.
Innovation activities can enhance differentiation in organizations and institutions [28,29]. The
Organization for Economic Cooperation and Development’s “Oslo Manual” [30] defines innovation as
the process of adopting, improving, and/or making significant changes to products or processes as
part of organizational management, in order to improve business results. In managerial contexts, a
relationship exists between innovation and sustainability [31].
More specifically, Larrieta-Rubín de Celis et al. [32] have reported that innovation contributes to
sustainability, local socioeconomic development, and competitiveness. Gallardo-Vázquez et al. [33],
Gallardo-Vázquez and Sánchez-Hernández [7], Sánchez-Hernández et al. [34], Castilla-Polo et al. [35],
and Yu et al. [36] have found evidence of a direct, positive relationship between innovation and
sustainability that generates success in competitive sectors. In addition, researchers have confirmed
that large, medium, and small companies are adopting innovative business models that include a
sustainable, responsible approach [37,38].
Given this link between innovation and sustainability, society’s welfare can be taken into
consideration while creating economic growth in companies’ surrounding regions [39–42] in order
to generate positive impacts on society [43,44]. Integrating motivated work teams that focus on
sustainability can also generate innovation within firms. This approach improves employee satisfaction
and encourages organizations to develop more extensively and to attain a sustainable position in the
market [45].
The same relationship between innovation and sustainability can be observed in universities, even
though they are a very specific type of context, because, as previously mentioned, these institutions
must also search for sustainability. Thus, any educational innovations that arise lead to improvements
in student achievement through teaching practices designed to improve learning processes and enhance
student satisfaction [46–49]. With innovative processes, tools based on new technologies—including
the use of the internet—expedite initiatives’ implementation. Among these innovations, the G9 virtual
campus stands out as facilitating learning and generating satisfaction. Another type of innovation is
the empowerment of collaborative learning, which encourages students to work in groups to achieve
shared goals [47,50].
Innovation necessarily also comes from teachers updating course content, which contributes
to class subject matter being adjusted to fit the labor market and to maintaining a balance between
theoretical and practical content. During this process, instructors must design course activities that
enhance learning and satisfy students’ needs [47,51]. We considered these innovative activities in
university contexts in the study’s questionnaire items in order to assess more accurately innovation’s
link to student satisfaction. As a result, the first hypothesis was written as follows:
Hypothesis 1 (H1): When innovation is perceived as an integral part of a university and the surrounding
region, residents are satisfied with its level of sustainability.
Customers or consumers clearly want to gain access to high-quality products and services, and
a link has been found between perceived quality and sustainability [52,53], so companies need to
establish parameters of quality that generate customer satisfaction. The International Organization for
Standardization (ISO) 9000 and the ISO 14000 are the most widely recognized standards for quality,
offering numerous advantages for the organizations that adopt these guidelines [54]. These quality
standards are also closely related to the ISO 26000, which functions as another measure of sustainability,
although with some notable differences [53].
In university contexts, quality standards are also being developed, although sustainability
standards are in a quite early stage of formation. For the present study’s purposes, the main differences
between the ISO 9000, ISO 14000, and ISO 26000 were insignificant, since the research focused on
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university interest groups (i.e., customers’ interest in quality and all stakeholders’ concerns about
sustainability) [53]. The interest group under study included students, who are a university’s clients.
Thus, a good education model requires managing the quality of education, including monitoring
student satisfaction [13]. When this interest group is put through a system of education that encourages
responsibility and quality, students will be able to introduce improvements into their social activities
and the surrounding economy, as well as focus on sustainability [13].
Evaluations of student satisfaction are a sign of higher education institutions focusing on successful
performance [55–57]. Different factors are related to educational processes and university contexts, as
well as to students’ own life strategies, so these factors should be included in assessments [13,58–60].
In addition, current research has had to consider satisfaction with the curriculum offered, which
should integrate students’ social expectations with the activities made available during their time
at university [61]. Shrestha [62] has found that the determinants of perceived quality of education
in Nepal include the quality of the faculty, the quality of the infrastructure, graduate employability,
the quality of the curriculum, and the school’s reputation as antecedents of perceived quality and
perceived value. These elements include student satisfaction surveys, quality certifications, a registry
of complaints and claims, and periodic reviews of the teaching system, all items that were included in
the questionnaire. Overall, the quality of education in these institutions is the most important aspect,
which can be defined as universities’ competitiveness, as specified by academic rankings [63,64]: this
indirectly contributes to the achievement of sustainability [65]. On the basis of the above findings, the
second hypothesis was created:
Hypothesis 2 (H2): When quality is perceived as an integral part of a university and the surrounding region,
residents are satisfied with its level of sustainability.

5. Materials and Methods
5.1. Study Population and Sample Selection
University of Extremadura students who were enrolled during the 2017–2018 academic year
constituted the population under study. These students were spread across the university’s four
campuses, and these individuals’ places of origin were extremely diverse and included people from
the region’s two provincial capitals, many municipalities in the region, other nearby regions, and even
international students. The latter included two categories: Portuguese students who enroll in the
University of Extremadura because of the proximity between Spain and Portugal and students from
the Erasmus Program, who are from different European countries. Overall, the population of Spanish
and international students was 18,985 individuals for the year under analysis.
The sample was composed of 362 students, which is an adequate size for this kind of study,
according to Roldán and Sánchez-Franco [66], Cohen [67], and Green [68]. Assuming a medium size
effect, a power level of 0.80, and an alpha level of 0.05, a minimum sample of 53 respondents was
required, which the present study exceeded. The sample was a random selection of students from all
of the university’s undergraduate and master’s programs. To obtain data on the students’ perceptions
of the subjects in question, a structured questionnaire was prepared, which was then sent electronically
to the entire study population. All of the students were thus informed of the study’s purpose, and they
were each encouraged to complete the survey.
5.2. Questionnaire and Items
This study focused on the interrelationships between three constructs: perceived innovation,
perceived quality, and student satisfaction. All of them are latent variables that cannot be measured
directly, so a series of indicators had to be defined while creating the questionnaire in order to assess
the students’ perceptions of each construct. The indicators’ definitions were based on existing studies.
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More specifically, “perceived innovation”, in an educational context, was defined as processes
leading to changes and improvements [69]. This variable represented a satisfaction response related to
collaboration and procedure in the educational institution. It was measured using scales previously
developed by Larrán et al. [70], Vieira [71], and Díaz and Beerli [72]. The items were formulated to
establish the importance that students attach to measures taken to implement innovations in their
university and the perceived degree of intensity with which innovations are put into practice. These
items referred to activities through which students can more fully utilize the university’s computer
and internet resources, as well as activities that encourage students’ openness to society. Eleven items
were included to meet this objective.
“Perceived quality” can be understood as a single global judgment of or attitude toward a service
provided [73]. It represents a satisfaction response related to personal feedback about the educational
institution. The present study measured perceived quality using the scale developed by Larrán et
al. [74]. In the questionnaire, nine items were used to assess the students’ impressions of the quality of
the teaching processes, information adequacy, scholarships, or participation in representative bodies.
Finally, student satisfaction was conceptualized as students’ attitudes through a comparison
of the perceived performance of the educational services offered to these individuals’ previous
expectations [75]. This variable was a satisfaction response related to whether students felt cared for
in the educational institution. The present assessment was based on scales previously developed by
Capelleras and Veciana [76], as well as items adapted from Díaz and Beerli’s work [72]. The current
study’s objective was to measure students’ perceptions of teachers’ attitudes toward them and their
level of involvement and motivation. In total, nine items were included covering satisfaction.
For all three defined constructs, responses were given on a seven-point Likert scale according to
the students’ perceptions, which ranged from 1 (“completely disagree”) to 2 (“strongly disagree”), 3
(“disagree”), 4 (“neither agree nor disagree”), 5 (“agree”), 6 (“strongly agree”), and 7 (“completely
agree”). All of the items are listed inTables A1–A3. The questionnaire used in this paper is an example
of students generating value for the institution. Through this process, students were connected and
immersed into the university’s process of value creation [77]. This allowed for their opinions to be taken
into account in the institutional context, helping enhance an inclusive system of higher education [78].
5.3. Structural Equation Modeling
To test the proposed conceptual model of causal relationships, structural equation modeling
was applied using partial least squares (PLS), with the help of SmartPLS Professional version 3.2.8
software [79]. The relevant literature [80–83] reports, first, that this method is considered to be a
second-generation multivariate data analysis technique that facilitates the incorporation of abstract
constructs that cannot be directly observed. Second, structural equation modeling allows researchers
to determine the degree to which measurable variables describe latent variables. Third, this method
provides a model of relationships between multiple predictor variables and the selected criteria.
Last, structural equation modeling helps researchers use the data obtained to combine and compare
hypotheses based on prior theoretical knowledge.
6. Results
6.1. Factor Analysis
First, by means of an exploratory factor analysis (AFE) with varimax rotation, we performed a
factor analysis in order to understand the latent (internal) structure of the items and the extent to which
the relationships between them were internally consistent. We worked with JASP software v.0.11.1.0.
We proceeded to extract latent factors that represented the shared variance in responses among the
multiple items. That is, the grouping of the set of observable variables was carried out based on the
variability that each of them shared with the others [84]. An additional requirement for AFE is a certain
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sample size in order to ensure the least possible sampling error. An AFE provides good results when
large samples of approximately 300 participants are used, which was true in our case [84,85].
As a step previous to carrying out an AFE, it is necessary to check that the items to be analyzed
are highly correlated [86]. For this, the Bartlett sphericity test is used, which indicates the absence of
correlation between items: thus, significance values less than 0.100 indicate that data are adequate for
analysis [87] (Table 1).
Table 1. Bartlett sphericity test.
Innovation
Approximate chi-square
df
p
Quality

11.036
10
0.055

Approximate chi-square
df
p
Satisfaction

12.431
6
0.053

Approximate chi-square
df
p

16.407
6
0.012

Note: df = degrees of freedom; p = significance.

The results obtained were adequate for performing the AFE, since the value of the significance of
the Bartlett test was, in all cases, less than 0.100.
For the extraction of factors, eigenvalues are considered to be indicators of the proportion of
explained variance. In our case, five factors were obtained for the variable “perceived innovation”,
four factors for “perceived quality”, and three factors for “student satisfaction”. The loadings (after the
application of a varimax rotation process) are shown in Table 2.
Table 2. Factor loadings.
Factor 1
INN1
INN10
INN11
INN2
INN3
INN4
INN5
INN6
INN7
INN8
INN9

Factor 3

Factor 4

Factor 5

0.710
0.831
0.746
0.844
0.493
0.818
0.438
0.921
Factor 1

QUAL1
QUAL2
QUAL3
QUAL4
QUAL5
QUAL6
QUAL7

Factor 2

Factor 2

Factor 3

0.891
0.771
0.636
1.035
0.825
0.672

Factor 4
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Table 2. Cont.
Factor 1

Factor 2

Factor 3

QUAL8
QUAL9

Factor 5

1.060
Factor 1

SAT1
SAT2
SAT3
SAT4
SAT5
SAT6
SAT7
SAT8
SAT9

Factor 4

Factor 2

Factor 3

0.578
0.786
0.824
0.651
0.989
0.745
0.718
0.763
0.549

Note: varimax applied rotation method; INN = perceived innovation; QUAL = perceived quality; SAT =
student satisfaction.

At the same time, the correlations between the factors were determined, as reflected in Table 3.
Table 3. Factor correlations.
INN

Factor 1

Factor 2

Factor 3

Factor 4

Factor 5

Factor 1
Factor 2
Factor 3
Factor 4
Factor 5

1.000
0.134
0.059
0.013
0.099

1.000
0.036
0.019
0.017

1.000
0.010
0.081

1.000
0.005

1.000

QUAL

Factor 1

Factor 2

Factor 3

Factor 4

Factor 1
Factor 2
Factor 3
Factor 4

1.000
0.827
0.879
0.695

1.000
0.855
0.749

1.000
0.759

1.000

SAT

Factor 1

Factor 2

Factor 3

Factor 1
Factor 2
Factor 3

1.000
0.841
0.864

1.000
0.860

1.000

It is useful to calculate Cronbach’s α coefficients for scales in order to observe the correlations
between items. Thus, the following coefficients were determined: α1 (INN) = 0.877; α2 (QUAL) = 0.920;
α3 (SAT) = 0.957. All Cronbach’s α values were greater than 0.7, which was satisfactory. This
determined the internal consistency of the items that made up the scales. In addition, descriptive
statistics were calculated for each of the scales (Table 4). McDonald’s omega coefficient (also known as
Jöreskog’s rho) is a relatively new reliability estimator that is used in factorial models [88] and that
reaches values slightly higher than Cronbach’s α. This coefficient works with factor loads, reflecting a
more realistic level of reliability. To be considered an acceptable value, the coefficient must be between
0.7 and 0.9 [89], although values greater than 0.65 can be acceptable in some circumstances [90]. In our
case, the values were ω (INN) = 0.879, ω (QUAL) = 0.921, and ω (SAT) = 0.958, so all were acceptable.
However, Gutmann’s λ6 coefficient is often considered to be a better method than Cronbach’s α because
the latter underestimates the reliability of the scores and overestimates the first factor. Gutmann’s
λ6 coefficient performs better in these respects [91]. For this coefficient, a minimum value of 0.7 is
considered to be acceptable. In our case, the values were λ6 (INN) = 0.884, λ6 (QUAL) = 0.922, and λ6
(SAT) = 0.960, so all were acceptable (Table 4).
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Table 4. Scale reliability statistics.

INN
QUAL
SAT

Mean

SD

McDonald’s ω

Gutmann’s λ6

3.964
3.837
4.064

0.763
0.521
0.444

0.879
0.921
0.958

0.884
0.922
0.960

Note: SD = standard deviation.

Finally, an analysis of additional fit indices was carried out (Table 5). We performed an analysis of
the confirmatory factor of the Root Mean Square Error of Approximation (RMSEA), a Tucker–Lewis
index (TLI), and a Bayesian information criterion (BIC) test. Guided by suggestions provided in Hu
and Bentler [92], we defined an acceptable model fit through the following criteria: RMSEA (≤0.06),
TLI (≥0.95). In terms of the BIC, there is no clear cut-off, but the general rule is that the lower the
value, the better the model fit is. The first variable, (INN), had a good model fit (RMSEA = 0.018 (90 %
CI = 0–0.059), TLI = 0.996, BIC = −48.651). These model fit indices were in line with the criteria of Hu
and Bentler [92]. The second variable, (QUAL), also achieved a good model fit (RMSEA = 0.053 (90 %
CI =0–0.094), TLI = 0.982, BIC = −23.381), and Hu and Bentler’s criteria [92] were also fulfilled. The
third variable, (SAT) (RMSEA = 0.06 (90 % CI =0-029–0.106), TLI = 0.983, BIC = −19.405), also achieved
a good fit. For all three variables, the model fit was good [92].
Table 5. Additional fit indices.

INN
QUAL
SAT

RMSEA

RMSEA (90%
confidence)

TLI

BIC

0.018
0.053
0.06

0–0.059
0–0.094
0.029–0.106

0.996
0.982
0.983

−48.651
−23.381
−19.405

Note: RMSEA = Root Mean Square Error of Approximation; TLI = Tucker-Lewix Index; BIC = Bayesian
Information Criterion.

Once the factor analysis was carried out, we proceeded to evaluate the structural model.
6.2. Global Model Fit Assessment
The first step taken to evaluate the model was an analysis of its overall adjustment [93]. To analyze
the model’s goodness of fit, various adjustment tests (those available for PLS) were conducted after
a bootstrapping technique was applied [93,94]. The first test used was the standardized root mean
square (SRMR), which has a maximum recommended value of 0.08, according to Henseler et al. [95].
The second test was an unweighted least squares discrepancy (d_ULS) and a geodetic discrepancy
(d_G) [93]. The last test run was a correlation of the root mean square residual covariance (RMStheta),
which Henseler et al. [93,96] have stated must have values extremely close to 0 and less than 0.12.
In the present study, the SRMR index’s value was 0.061, which is lower than the recommended
maximum. The adjustment tests d_ULS and d_G gave values of 1,310 and 0.610, respectively, which
are lower than the 95th percentile and which show that the existing discrepancy was nonsignificant.
Finally, the RMStheta produced a value of 0.128 [93], which is close to zero and thus within the allowed
limit. These results confirmed that the model’s general goodness-of-fit was satisfactory.
6.3. Evaluation of Measurement Model
Each item’s loading (λ) was examined to assess the indicators’ individual reliabilities. The
literature indicates that an indicator is acceptable as part of a construct when λ > 0.707 [97–99].
However, loadings greater than 0.6 can also be allowed, as was done in the present study (see Table 6).
The final indicators validated for the model had loadings ranging from 0.635 to 0.915.
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Table 6. Items’ individual reliabilities.
First-Order
Construct/Indicator

Loads (λ)

Perceived
Innovation
INN1 *
INN2 *
INN3 *
INN5 *
INN6 *
INN8 *
INN9 *
INN10 *
INN11 *

AVE

0.874

0.899

0.5

0.922

0.937

0.649

0.957

0.964

0.747

0.760
0.888
0.779
0.811
0.835
0.805
0.782
0.779

Student
Satisfaction
SAT1 *
SAT2 *
SAT3 *
SAT4 *
SAT5 *
SAT6 *
SAT7 *
SAT8 *
SAT9 *

Composite
Reliability

0.724
0.737
0.652
0.707
0.764
0.650
0.635
0.818
0.649

Perceived Quality
QUAL1 *
QUAL2 *
QUAL3 *
QUAL4 *
QUAL5 *
QUAL7 *
QUAL8 *
QUAL9 *

Cronbach’s Alpha

0.740
0.810
0.839
0.915
0.910
0.885
0.875
0.908
0.880

Note: AVE = average extracted variance; INN = perceived innovation; QUAL = perceived quality; SAT = student
satisfaction. This table contains only the model’s validated indicators (those that appear with an asterisk are the
items for each scale, which were validated in the model). * Indicators that appear with an asterisk are the items for
each scale that have been validated in the model.

To evaluate the construct reliability, the Cronbach’s alpha values were analyzed. Values greater
than 0.7 are required, according to Hair et al. [100]. In the current research, the values were 0.874
for perceived innovation, 0.922 for perceived quality, and 0.957 for student satisfaction, which could
be considered satisfactory (see Table 6 above). In addition, the constructs’ composite reliability was
evaluated. Values greater than 0.7 are required for exploratory research, and values of 0.8 are required for
more advanced studies, according to Nunally [101] and Vandenberg and Lance [102]. All of the present
model’s constructs had values greater than 0.8 (0.899 for perceived innovation, 0.937 for perceived
quality, and 0.964 for student satisfaction), which confirmed the constructs’ internal consistency.
Finally, the constructs’ convergent validity was evaluated using average extracted variance
(AVE). This measure was developed by Fornell and Larcker [103] and Hair et al. [80,100], who
have recommended that AVE values be higher than 0.50. The present model’s constructs had the
recommended minimum value (0.5 for perceived innovation, 0.649 for perceived quality, and 0.747 for
student satisfaction), so their convergent validity was satisfactory (see Table 6).
The discriminant validity was analyzed, as shown in Table 7, by applying both Fornell and
Larcker’s criterion [103] and the heterotrait–monotrait (HTMT) ratio. In the first case, all of the
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model’s constructs met the established criterion for discriminant validity [66,96] (0.823 > 0.803 and
0.807; 0.803 > 0.803 and 0.781; and 0.864 > 0.807 and 0.781). In the second case, the HTMT ratio was
compared to a predefined threshold of 0.85 [104]. Based on this criterion, all of the model’s variables
had discriminant validity. Therefore, the results confirmed that all of the constructs under study met
the established criteria (see Table 7). An explanatory nomogram of the model is provided in Figure A1.
Table 7. Discriminant validity of the constructs.
Fornell-Larcker criterion
Constructs
INN
QUAL
SAT

HTMT

INN

QUAL

SAT

INN

QUAL

0.823
0.803
0.807

0.803
0.781

0.864

0.889
0.868

0.825

SAT

Note: INN = perceived innovation; QUAL = perceived quality; SAT = student satisfaction; HTMT
= heterotrait–monotrait.

6.4. Evaluation of Structural Model
The structural model was evaluated next to verify the hypotheses that included the relationships
between the latent variables [105]. Collinearity was first checked to ensure no bias was present in the
results. The variance inflation factor for both hypotheses had a value of 2.811, which was lower than
3 [106], so collinearity was not an issue. A model’s path coefficients (β) or standardized regression
weights should have values greater than 0.2 and ideally greater than 0.3 [83] (see Table 8).
Table 8. Contrast of hypotheses, correlation coefficients, and explained variance.

Hypotheses
H1: INN → SAT
H2: QUAL → SAT

VIF

Path
Coefficients
(β)

T-Statistic
(bootstrap)

SD

P-Value

Relationship
Validation

2.811
2.811

0.506 ***
0.374 ***

10.626
7.693

0.048
0.049

0.000
0.000

Validated
Validated

Note: VIF = variance inflation factor; INN = perceived innovation; QUAL = perceived quality; SAT = student
satisfaction; ***p < 0.001 (based on a Student’s t-distribution of t(0.05, 4999) = 1.645; t(0.01, 4999) = 2.327; t(0.001, 4999) =
3.092).

To test the hypotheses, a bootstrapping procedure was applied using 5,000 bootstrap subsamples,
as well as a Student’s t-distribution with n - 1 degrees of freedom, in which n was the number of
subsamples [80,83]. The results were considered to be satisfactory, as the hypotheses were validated (see
Table 8 above). Thus, students’ perceptions of innovation and quality contribute to their satisfaction.
This finding is quite interesting, since it shows that individuals who have decided to attend the region’s
public university are satisfied with it, which contributes to improving Extremadura’s sustainability.
That is, the variables were found to have both positive and significant effects (p < 0.001), thus confirming
H1 and H2, with β values of 0.506 and 0.374, respectively.
Finally, the model’s predictive power was analyzed by calculating the dependent variables’
explained variance (R2 ) [107]. The R2 for student satisfaction was 0.700 and greater than 0.1, which
is considered to be an appropriate value [108]. A Stone–Geisser Q2 test was conducted using a
blindfolding procedure to assess the model’s predictive power for the dependent constructs. The value
obtained was 0.516 and thus greater than 0, so the model had significant predictive capacity [83,107].
7. Discussion
The results obtained validated the two hypotheses proposed for this research. Perceived innovation
and quality are, therefore, integral features of the Extremadura region and its public university, which
adds to its population’s satisfaction with the territory’s ability to achieve sustainability. These data
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suggest that innovation has a stronger effect on satisfaction, possibly because of the stakeholders in
question. The respondents were university students who were mostly young and deeply concerned
about any improvements and innovations that affect the education they receive, and they were also
interested in the role of new technology in students’ relationships with their university.
This finding is in line with previous research, such as that of Wilkins and Balakrishnan [49], who
highlighted that innovation is an area that needs further development in higher education institutes.
The cited study’s results confirmed the importance of technology to student satisfaction, including
distance learning, project-based learning, optional courses, mobility modules, and information support
for these processes. Other researchers have also underlined innovation’s influence on higher education
students’ satisfaction. Given these results, universities should keep records of the courses taught that
include technological and innovative processes (as possible practical applications) [47,48].
The positive effect of perceived quality on student satisfaction was also substantiated by the
present study’s results. In this area of research, Martirosyan [55], for example, has analyzed how
the factors related to quality clearly influence Armenian students’ satisfaction with higher education.
These results support previous research [56–58] that found that aspects related to quality are among
the most important factors leading to student satisfaction. Thus, universities’ perceived quality must
be made clear to students throughout these institutions, especially in terms of course teachers, resource
availability, international programs, facilities, and sustainability strategies [61].
As can be seen from the present results, student satisfaction contributes to regions’ sustainability
(through universities). Thus, higher education institutions must implement and then evaluate
strategies that systematically guarantee a reduction in environmental impact and must promote
curricula focused on the surrounding region’s future sustainability. In addition, universities need
to ensure well-coordinated programs involving all stakeholders, including, among others, students,
staff, other educational centers, partner universities, institutions, companies, and nongovernmental
organizations [63]. Future entrepreneurs and political and social leaders, as well as government
officials, are generally trained at universities, so the current research results confirm the importance of
indirectly strengthening regions’ sustainability through universities [65].
8. Conclusions
The above findings confirm that students’ perceptions of both innovation and quality, as integral
parts of their university, are decisive factors in these stakeholders’ levels of satisfaction, especially
innovation. These results mean that universities’ operations go beyond merely providing an education,
as these institutions are dynamic agents in their regions and contribute to a country’s sustainability.
These institutions are particularly important in territories with a low population density, as they help
attract talent or consolidate student retention in the surrounding areas once they finish their studies.
In addition, universities help with the creation of companies within the surrounding region and the
region’s development as a sustainable space for future generations. In addition, the authors’ conclusions
should draw the attention of decision makers toward a focus on regionality and single development
plans and the attendant student satisfaction, as such plans can help students professionally.
This study’s results highlight three main areas in which universities should concentrate their
initiatives and programs. The first is a strategic analysis of improvements made in the quality of
instruction. The second area is the evolution of spaces created to encourage teaching innovation,
research programs, and technology transfer. The last is maintaining indispensable relationships
with local economic actors in order to train qualified professionals and encourage business creation
that meets the relevant region’s real demands. The active participation of students as cocreators is
important and of value to all stakeholders. Students benefit from this, acquiring skills and greater
knowledge and responsibility [109]. Teachers benefit from the contributions made, generating a
dynamic exchange [110].
From this perspective, we can affirm that, in a new circular economy context, a circular benefit can
be achieved through social development strategies through the following steps: (i) students achieve
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improvements through teaching practices that improve their learning processes and enhance student
satisfaction; (ii) instructors in the labor market design course activities that enhance learning and
satisfy students’ needs; (iii) satisfied students introduce improvements to the surrounding economic
landscape; (iv) perceived satisfaction is an indicator of the level of sustainability; and (v) students then
wish to stay and work in the region around their universities.
Let us consider that, despite unprecedented economic growth, the world is headed toward
resource depletion and serious social crises, and old ways of problem-solving have proven inadequate.
Something has to be done to change development—its philosophy and methods—if societies want to
reverse those negative trends. Both Brundtland and the “Oslo Manual” have stated that innovation
in education is essential to ensuring a flexible, modern education system that is capable of driving
innovation in the economy and in society. We must work toward sustainability, innovating and
guaranteeing quality education, which will generate satisfaction in the population and will lead to
greater regional development.
This study’s main limitation was that it focused on only one existing interest group in the selected
university—students—thereby leaving room for future research in which we will conduct detailed
analyses of other stakeholders, such as professors or university administrators. More specifically,
further studies are needed to analyze, in detail, the decisions of university administrators with regard
to innovation and higher-quality teaching. Moreover, researchers should also explore the role of
teachers’ skills and commitment to innovation in university instructional design processes. Finally,
we should also explore the impact of a university in a broader context, as further relationships and
hypotheses can be established with a new or modified model.
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Appendix A
Table A1. Indicators of Perceived Innovation.
Items (based on Larrán et al. [70], Vieira [71], and Díaz and Beerli [72])
INN1
INN2
INN3
INN4
INN5
INN6
INN7
INN8
INN9
INN10
INN11

Courses’ theoretical and practical content meets the demands of the labor market.
The courses are balanced in terms of theoretical and practical content.
The university encourages the use of the virtual campus.
The internet is used in all courses.
Teachers encourage a combination of individual and group work.
Most teachers are open to discussions about and improvements in their courses.
I think that the “eduroam” WiFi network is of great value to my connectivity and ability to
complete assignments properly.
The university provides classrooms and areas equipped with computers and tablets to
facilitate student learning.
The university encourages students to use their own laptops and/or tablets in classrooms.
I think that the University of Extremadura is an innovative institution.
In my university, forums and activities are organized in which people outside the
institution can participate and that encourage free movement, as the doors are always open.
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Table A2. Indicators of Perceived Quality.
Items (based on Larrán et al. [74])
QUAL1
QUAL2
QUAL3
QUAL4
QUAL5
QUAL6
QUAL7
QUAL8
QUAL9

Student satisfaction surveys are periodically conducted and published.
A continuous improvement strategy is applied to students’ educational processes.
The university has quality certifications for degree programs or services.
My university has structured processes and/or channels for students to register claims and complaints.
Periodic reviews of the teaching systems (i.e., content, curricula, and course offerings) are carried out.
The university complies with the Organic Law on the Protection of Personal Data and principles of
confidentiality.
This institution provides adequate and honest information to students.
A clear, well-defined strategy has been developed to improve scholarships and student aid.
Student participation in government and control bodies is facilitated.

Table A3. Indicators of Student Satisfaction.
Items (based on Capelleras and Veciana [76] and Díaz and Beerli [72])
SAT1
SAT2
SAT3
SAT4
SAT5
SAT6
SAT7
SAT8
SAT9

Everyone at the university is friendly to me.
The staff takes my needs into account when improving teaching practices.
I get clear, complete information about my studies and related subjects.
The teachers care about student learning.
The teachers motivate students to engage more deeply in course subject matter.
The teachers encourage student participation.
The teachers are available to give guidance to students when needed.
Continuous communication occurs between teachers and students.
The staff clearly seeks to stimulate students to develop their abilities.
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