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Abstract: Introduction. Open Government is a form of public policy based on the pillars of collabora-
tion and citizen participation, transparency and the right of access to public information. With the
help of information and communication technologies, governments and administrations carry out
open data initiatives, making reusable datasets available to all citizens. The academic community,
highly qualified personnel, can become potential reusers of this data, which would lead to its use
for scientific research, generating knowledge, and for teaching, improving the training of university
students and promoting the reuse of open data in the future. Method. This study was developed
using a quantitative research methodology (survey), which was distributed by email in one context
block and six technical blocks, with a total of 30 questions. The data collection period was between
15 March and 10 May 2021. Analysis. The data obtained through this quantitative methodology
were processed, normalised, and analysed. Results. A total of 783 responses were obtained, from
34 Spanish provinces. The researchers come from 47 Spanish universities and 21 research centres,
and 19 research areas of the State Research Agency are represented. In addition, a platform was
developed with the data for the purpose of visualising the results of the survey. Conclusions. The
sample thus obtained is representative and the conclusions can be extrapolated to the rest of the
Spanish university teaching staff. In terms of gender, the study is balanced between men and women
(41.76% W vs. 56.58% M). In general, researchers responding to the survey know what open data is
(79.31%) but only 50.57% reuse open data. The main conclusion is that open government data prove
to be useful sources of information for science, especially in areas such as Social Sciences, Industrial
Production, Engineering and Engineering for Society, Information and Communication Technologies,

Economics and Environmental Sciences.

Keywords: open data; scientific community; reuse of public service information; open government

1. Introduction

Currently, one of the main vectors of innovation in research, teaching and other classic
academic activities is the use of open data, in any of the multiple ways in which this
term is understood. Essentially, there are two meanings in which the expression “open
data” can be situated in relation to academic work [1]. The first one is open research
data, which concerns the sharing of the scientific data that research groups obtain as a
result of their experimental work [2]. The second is the data that administrations make
available to the general public, normally related to the activities of the State, economic and
social data, and any other type of data that may be of interest to the citizen in general; the
scientific community is currently analyzing the real potential of public data spaces to foster
innovative progress and digital transformation [3-5]. In this article we present the results
of an experimental study carried out in Spanish universities on the knowledge and habits
of professors and researchers related to the use of open data from public administration,
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both for their professional and research or teaching activities. Our aim in conducting this
research is to provide a realistic picture through a case study of how knowledgeable a
higher education teacher is concerning open data concepts and tools. Although the use
and reuse of open data is a hot topic and the focus of many researchers [6-8], there is not
much research on the actual situation in academic institutions.

It is clear that the use of Open Data in academia affects the advancement of science and
technology transfer, but also teaching, and therefore the training of new professionals [9,10].
Indeed, the advent of the open data culture has become a fundamental feature of today’s
understanding of the world. Almost every aspect of human activity involves the use of
data, directly or indirectly. In particular, scientific research and higher education are areas
where the new philosophy of data-driven knowledge is particularly relevant. However, as
some researchers have pointed out, it is not always being incorporated into education in an
optimal way [11]. As is often the case when a new paradigm disrupts the state of the art in
a well-established environment, datafication is triggering fragmented responses, ambiguity
and, at worst, damage, in many areas of higher education [12,13] and scientific research.

In order to facilitate the interpretation of the quantitative results that will be given in
the paper, let us start in this introduction by explaining some key points for understanding
the context. The main contextual elements to be taken into account are related to the
definition of the framework in which open governmental data is used in the academic
environment, and how this is reflected in the university structure of a European country,
such as Spain. In the following, we will devote some explanations to these aspects.

1.1. Open Government and Open Government Data

“Open Government” is an innovative philosophy of policy and application of avant-
garde work methodologies in public administration that has spread in recent years in
democratic countries [14-16]. It is based on transparency, accountability, citizen par-
ticipation and collaboration, and it is supported and possible because of information
and communications technologies and the Internet as established in all areas since the
2000s [17-19]. In these open government spaces, work is done by and for citizens, im-
proving their trust and contributing value to society [20]. This concept gained worldwide
visibility when, in January 2009, Barack Obama was elected the 44th president of the
United States of America and signed the Memorandum on Transparency and Open Gov-
ernment [21-23].

Open government policies cannot be understood without the release of certain datasets
generated by administrations and governments. Indeed, data is an essential component that
must be successfully managed to achieve the aspiration of Open Government, requiring
advanced technical tools at considerable expense, often becoming a significant invest-
ment for public administrations. This circumstance gives rise to what we know as Open
Data [16,24]. These data can be defined as government or administration data, freely
available in data portals, without restrictions, at no cost and in formats that facilitate their
treatment and reuse [25-28].

Data opening is justified for several reasons. First is transparency. For a democratic
society to function well, citizens and other stakeholders must be able to monitor open
government initiatives and their legitimacy. This means that the citizenry can access certain
datasets and, in addition, use, reuse and distribute them. The success of transparency
translates into a capacity for social control [25]. However, the success of the use of open
data lies to a large extent in the possibility of reusing this data. Otherwise, this means a
huge effort of public administration without social or economic return, which generally
leads to the failure of public initiatives [29]. This is why there are many proposals for new
ways to facilitate the reuse of open data, promoting training [11] and creativity to come up
with innovative reuse proposals.

Another element of interest to highlight is that data opening allows the liberation of
social and commercial value. Governments are one of the largest producers and collectors
of data in many areas [30]. All data, of any kind, such as geospatial, education, environmen-
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tal, transport, planning or budgetary, have a social and commercial value and, therefore,
can be used for purposes other than those originally intended. With the availability of
different datasets, society can carry out new developments and innovate from them creat-
ing new services and research that provide added value [25]. Thus, these data from open
government initiatives generate economic and social value, becoming a focus of interest for
the public sector and business-people [31]. Among benefits are the improvement in opera-
tional capacity, government efficiency and cost reduction in administration, democracy, in
addition to providing innovative practices, producing data-driven value and improving, as
already noted, transparency, participation and citizen collaboration [32-37].

However, despite the growing interest in data, there is a lack of experimental ap-
proaches to actually measuring the impact of open government data based on surveys and
field studies [38], which are necessary to justify and consolidate the open data policies [29].

Open data can also play a crucial role in training the next generation of researchers.
Access to general socially and scientifically relevant data, together with open research
data, is vital to enhance their professional development. In today’s world, practitioners
and scientists alike rely on internet platforms to access a wide range of data from almost
any source, directly from their desktops [39]. It is known that research data (and in
general, by extension, open data) appear to be contextual and highly dependent on different
communities and professional traditions [39,40]. Not only the data, but also the metadata
involved, depend on the habits and customs of the data generators, be it a specific scientific
or professional group.

The factors influencing open data publishing practices are very diverse and extremely
relevant to the success of open data reuse. The training of new professionals and researchers,
and previously of their teachers, is also essential, as well as a fluid dialogue between the
different groups that manage and use open data [9,41,42].

1.2. The Situation of Open Data in Spain

Spain is one of the countries with more open data initiatives at European and interna-
tional level, and in recent years has experienced an increase in the volume of services that
offer public data for reuse [43]. Numerous (international and European) entities in charge of
overseeing and promoting the development of open data and reuse projects analyze these
initiatives from different perspectives to produce country rankings on the level of openness,
data quality, policies and impact, among other indicators. For example, worldwide, Spain
has moved from 11th place in the 4th edition of the Open Data Barometer to 21st place
in its latest Open Data Watch 2020 report. In the annual report presented by the [44,45]
European Data Portal, the [46] Open Data Maturity assessment, in the 2021 ranking, Spain
occupies the third position with a score of 95%, in a ranking led by France with 98%. In
the statistics of the European Data Portal as of today (August 2024) Spain has contributed
115,835 datasets, being the fifth largest contributor behind Germany, Czechia, France and
Italy. According to these studies, Spain is in a good position in terms of openness and
availability of data from open government initiatives and administrations. Other research
focuses on measuring the use, reuse, maturity, and quality of datasets [43,47] in assessing
the economic impact of open data [48].

However, as far as we know, no specific works have been published that study the
perception of citizens regarding open data in Spain, although some related research can
be found in the literature today [11]. Some publications can be found on contextualized
research in countries such as Mexico [49] or the United Kingdom [50]. There are also some
works on specific datasets with diverse themes, such as studies on the quality and level
of reuse of environmental data types [51]. In recent times, the problem of reuse of open
governmental data has become an important issue, due to the fact that benefit needs to be
obtained from these expensive innovative investment [4]. In Spain, where this research
has been conducted, there are studies that measure quality, reuse levels, policies, and
other indicators related to open data. However, there is a lack of research focusing on
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the scientific community’s perceptions of open data and its reuse within academic and
scientific contexts.

In principle, the considerable success of open data policies in the country would
suggest that knowledge and use of open data is widespread in academic institutions. In this
direction, this paper aims to analyze the actual knowledge of researchers and professors
working in universities and research centers regarding open data, and to find out the level
of reuse and usefulness of open data for this group.

1.3. Open Data in Academia

Open data can be a powerful tool in teaching practice, which makes it especially
relevant for university teachers to be aware of what this new trend in information access
can offer, as well as how to access this new source. Some recent classroom experiences [52]
show to what extent a new way of teaching can be addressed as a consequence of the use
of data in the classroom, especially when the teaching plan is designed to use innovative
techniques (e.g., classroom research activities), or simply to increase the quality of the
teaching task by improving motivation, social interaction and personalization, for example.
Low awareness of open data policies and tools among academics are obvious barriers to
the implementation and standardization of data use in education [53]. These problems
must be overcome in order to meet the dual objective of updating university education
on data: the use of data to improve the scientific and technological outputs resulting from
academic activity [54-57], and teaching on the subject of open data itself, a fundamental
tool for the future professional career of our graduates [58]. Furthermore, collaboration
from the professional and academic world to improve knowledge about what kind of data
they are actually using could help improve this education [58,59].

The extensive use of open data as educational resources has to be also critically con-
sidered [11]. We have recent examples of how the adoption of digital resources can lead to
unsuspected and undesirable consequences in higher education. For example, after COVID-
19, all universities wholeheartedly adopted digital platforms, often leading to a distortion
of academic activity [60]. The context of COVID-19 led to the sudden commercialization
and privatization of key aspects of higher education, with industries providing digital com-
munication tools, introducing (based on purely commercial parameters) their instruments
for online learning and the analysis of academic productivity, in all its aspects [61]. This
is just one example of how external factors influence educational practice and how the
increase in technological tools allows for an improvement in education. However, often the
changes thus brought about do not lead to improvement. The emergence of Generative
Artificial Intelligence with Chat GPT in education could be the latest of these problematic
developments, although the consequences of its uncontrolled use by students have not yet
been accurately assessed [62]. In our case, the general question of how appropriate and
useful is the use of open government data in academia is an open one, and one way to
start answering this question is to obtain an overview of the actual situation through field
studies, such as the one presented here. Although, in principle, it seems a positive new tool
to introduce in the academic world, sometimes the actual conditions in which actions are
developed affect and undermine potentially beneficial practices.

Summarizing all the comments we have presented in this introductory part, the aim
of this paper is to analyze in a real case study to what extent open government data are
used by academics to improve their main activities: teaching and research. To do so, it is
necessary to assess several aspects related to these general issues, such as the interest in
and training of academic staff in open government data, the assessment of the quality of
the data they use, and the access they have to technical tools for analysis, as well as the
study of how reuse is spread among the academic community depending on the scientific
area to which they belong. The results of the statistical analysis of the survey carried out to
clarify these issues, in the case of the Spanish university system, will be explained in the
following sections.
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2. Material and Methods

To approach this study and gain knowledge regarding the situation of open data and
its use by Spanish scientists, a quantitative research technique was used. A survey was
developed and, with the feedback obtained, the research questions posed were answered,
which allows a detailed analysis of the current situation. In the analytical data section, a
quantitative approach was utilized to evaluate the 783 survey responses collected from
Spanish scientists. Given the total population of approximately 140,000 researchers, teachers
and collaborators (a very high estimate), this sample size represents a small but significant
subset of the scientific community. To address possible doubts about the representativeness
of the sample, we carefully assessed its stratification to ensure that it adequately reflected
the general population. We took into account key factors, such as employment status,
academic discipline, and institutional affiliation, to verify that all relevant groups were well
represented. Although the response rate was relatively low, a detailed analysis confirmed
that there was no evidence of bias in the sample and that the results could be reasonably
extended to the entire population of Spanish scientists.

Indeed, considering the main grouping criteria, we observed that there was signifi-
cant representation from various Spanish regions and universities, and the top five were
Valencia, Madrid, Alicante, Granada, and Cadiz, each comprising more than 4% of the
sample. These regions adequately reflect the structure of the Spanish academic landscape:
two large regions with high university populations, two smaller regions with smaller
overall population but strong academic activity and tradition (such as Granada), and one
relatively small region and university, as represented by Cadiz. The most widely repre-
sented universities were the two major ones in Valencia, the Complutense University of
Madrid, and the University of Granada, which are among the most important institutions
in the Spanish university system in terms of the number of professors and researchers.
Regarding gender, the distribution was 56.58% men and 41.76% women, falling within
the usual range considered by Spanish administrative standards for gender equality in
representation. Age was also well represented, with over 60% of respondents falling within
the 40 to 60 age range, which reflects the aging trend among Spanish university staff. Addi-
tionally, the distribution by contract type was acceptable, with more than 55% of responses
coming from Professors (Profesores Titulares), Full Professors (Catedraticos), and Associate
Professors (Profesor Contratado Doctor), which are the most common positions within
Spanish university faculties. Finally, the distribution by scientific fields was also considered
acceptable, with all major areas of science (social sciences, engineering, information and
communication, health, culture and education, formal sciences, natural and earth sciences
and technologies) each comprising more than 4% of the sample.

2.1. Population Studied

The Spanish University System is made up of 83 universities, 50 public and 33 private,
which group together 1061 university centres between schools and faculties, 537 research
university institutes, 50 doctoral schools, 54 university hospitals and 76 foundations. As for the
teaching and research staff (PDI per its Spanish initials), its number stands at 125,471 people
in 2021, of which 105,371 are working in public universities and 20,100 working in private
universities. The number of research staff (PI per its Spanish initials) and technical research
support staff is 26,408, of whom 24,886 are ascribed to public universities and 1522 to private
universities. Finally, the employed research staff amounts to 19,879 contracted researchers
(Ministry of Universities 2021) [63].

The survey was distributed via email using the Survey Monkey survey platform.
The email addresses of the surveyed sample were drawn from the mailing directories
on the university websites, with a total of 22,791 addresses extracted from the websites
of 47 universities and 21 research centers. The survey distribution period was between
15 March and 10 May 2021. A total of 783 responses was obtained. For a population
of 140,000 researchers and professors (estimating upwards, including support staff and
collaborators), a sample size of approximately 384 responses would be sufficient to reach
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a confidence level of 95% with a margin of error of £5%. Given that the survey collected
783 responses, the sample size is adequate. This larger sample size can potentially reduce
the margin of error, increasing the accuracy of the conclusions.

For the development of this study, directed or intentional sampling is used. This is
a biased sampling that seeks to obtain the representativeness of the selected elements by
trying to reach a specialized population. This type of sampling is opportunistic, and it is
advisable to carry it out in piloting or probing studies like this.

2.2. The Survey

The questionnaire has a total of 30 questions with the following distribution: 6 questions
in an initial context block and 24 questions distributed in 6 technical blocks. Some had
the option of open response so that respondents could provide comments, and were not
mandatory, so as not to condition the researcher.

The blocks and questions were designed following the research team’s previous
knowledge of Open Data management in Spanish administrations and how universities
are organized [20]. The blocks include questions ranging from contextual information and
basic knowledge about Open Data on the part of teachers and researchers, and progres-
sively increasing in specificity to more detailed aspects about crucial concepts (data reuse,
knowledge of tools for data management, access and quality of datasets). The motivational
aspects as to why researchers are interested in using open government data is also a major
topic we were interested to know about. The blocks are as follows (Table 1). We will discuss
the specific questions asked in each of them below.

Table 1. Survey Blocks L

Block Title

Block 0. Personal and work information.

Block 1. Initial context: knowledge of open data.

Block 2. Openness of data

Block 3. Real usefulness and motivations for reusing open data.
Block 4. Access to datasets.

Block 5. Use and reuse of data (I). Treatment and reuse.

Block 6. Use and reuse of data (II). Specific use of open data.

1 Source: all tables are our own elaboration.

3. Results

There is representation from 34 of the 50 Spanish provinces and the two autonomous
cities (Table 2). However, some of the main Spanish universities have not participated in
the survey (such as the University of Barcelona) due to some restrictions imposed by these
centres on the distribution of surveys among staff. This will be discussed further in the
comments related to respondents’ university affiliation.

In terms of gender, of the 783 responses, 56.58% were answered by men and 41.76%
were answered by women. These data show gender parity in the study (Table 3), taking
into account that, in general, there is still a lack of parity in the staff of Spanish universities,
especially at the highest levels of the structure (Catedraticos y Profesores Titulares).



Data 2024, 9,117 7 of21

Table 2. Province of residence of the respondent.

Province of Residence %
Valencia 31.29
Madrid 14.94
Alicante 9.96
Granada 8.56
Cadiz 421
Navarra 3.70
Jaén 3.45
Salamanca 3.07
Barcelona 2.94
Castellon 2.17
Murcia 2.17
Zaragoza 1.66
Vizcaya 1.28
Sevilla 1.15
Las Palmas 0.89
Maélaga 0.64
Asturias; Lleida 0.51
Alava; Almeria; Burgos; Huelva; Melilla 0.38
Avila; Badajoz; Ceuta; Ciudad Real; Cuenca; Giptizkoa; Valladolid; Zamora 0.26
A Corufia; Baleares; Girona; Guadalajara; Santa Cruz de Tenerife 0.13
Total 97.70
Omitted 1.40
Discarded ! 0.89
1 All responses that are not from Spanish provinces or autonomous cities are discarded for the analysis
of provinces.

Table 3. Representation by gender.

Gender %
Female 41.76
Male 56.58
Responded 98.34
Omitted 1.66

The responses by age group were as follows (Table 4):

Table 4. Age ranges of those surveyed.

Age Range %
22-30 8.68
3140 16.48
41-50 31.80
51-60 30.14
61-65 8.43

Over 65 3.58
Responses 99.11
Omitted 0.89

Responses were obtained from members of 47 universities and 21 centres, foundations
and research institutes. Table 5 shows the universities to which the academicians are
affiliated, and Table 6 shows the responses of scientists from centres and other research
institutes. Centres with fewer than 1% of responses were not included in the table:
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Table 5. Universities to which the respondents are affiliated.

University %
Universitat Politécnica de Valéncia 16.86
Universidad de Granada 9.32
Universidad Complutense de Madrid 7.28
Universitat de Valencia 6.77
Universidad de Cadiz 4.73
Universidad Carlos III de Madrid 3.70
Universidad Publica de Navarra 3.70
Universidad de Jaén 3.58
Universidad Miguel Hernandez 3.45
Universidad de Salamanca 3.32
Universidad de Alicante 3.19
Universidad Auténoma de Madrid 1.66
Universidad del Pais Vasco 1.66
Universidad de Zaragoza 1.53
Universitat Jaume I 1.53
Universidad de Murcia 1.28
Universitat Autonoma de Barcelona 1.28
Universidad Politécnica de Madrid 1.02
Total researchers Spanish universities 86.08

Table 6. Research centres to which the respondents are affiliated.

Centre, Institute, Research Foundation %
Instituto de Investigacién Sanitaria La Fe 1.40
Fundacién Centro de Estudios Ambientales del Mediterraneo (CEAM) 1.28
Instituto Valenciano de Investigaciones Agrarias (IVIA) 1.15
ISABIAL—Instituto de Investigacion Sanitaria y Biomédica de Alicante 1.02
Instituto de Agroquimica y Tecnologia de Alimentos (IATA-CSIC) 0.89
Centro de Investigacion Principe Felipe (CIPF) 0.77
Instituto de Fisica Corpuscular (IFIC-CSIC) 0.77
Consejo Superior de Investigaciones Cientificas (CSIC) 0.64
Hospital General Universitario de Alicante 0.38
Fundaci6 de la Comunitat Valenciana (FCV) 0.26
Instituto Tecnoloégico de la Alimentacion (AINIA) 0.26
Instituto Tecnolégico de la Energia (ITE) 0.26
Agencia de Medios 0.13
CERN—Organizacion Europea para la Investigacion Nuclear 0.13
CIC bioGUNE—Centro de Investigacion Cooperativa en Biociencias 0.13
Fundaci6 Docéncia i Recerca Mutua Terrassa 0.13
Hospital del Mar—Valencia 0.13
IES Haygon 0.13
Instituto de Investigacion en Inteligencia Artificial (IIIA-CSIC) 0.13
Instituto LRKlein 0.13
Instituto Universitario Menéndez Pidal (UCM) 0.13
Total researchers from research centres and institutes 10.25

Some universities are over-represented in the Spanish university map, while others
hardly appear or do not appear at all (for example, the University of Granada compared
to the University of Barcelona, which did not take part in the survey). This was a natural
consequence of the restrictions imposed by some of the centres in terms of carrying out
the survey, and the facilities offered by other centres to carry out this work. However, we
do not consider this bias to be a real problem for the generality of the conclusions, since in
general Spanish public universities (the most relevant part of the Spanish university system
and of this survey), are quite similar in terms of structure, operation and quality.

The labor categories were established according to the professional scales of the
Spanish university system. In the Spanish university, there are two main categories of
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professors. The first are civil servants, who are at the top of the system, and belong to
several levels, which are (ordered from the top), Catedratico (full professor) and Profesor
Titular (associate professor), Profesor Agregado, Catedratico de Escuela Universitaria and
Profesor Titular de Escuela Universitaria. Below this scale, there are other positions that
are filled through contracts, and which may also be permanent professors. They are the
following (from the top): Contratado Doctor, Ayudante Doctor and Profesor Colaborador.
There are also external positions, that are contracted to cover some hours of teaching,
called Profesor Asociado, Professor Visitante and Profesor Sustituto, Interino (Table 7).
There are also professionals who belong to public research institutions (from the top):
Profesor de Investigacion and Cientifico Titular. The rest of the professionals listed in the
following table hold similar positions to those that exist in most countries, and can be
directly translated to the terms appearing in this table.

Table 7. Job category of respondents.

Job Category %
Profesor Titular de Universidad 26.69
Catedratico/a de Universidad 19.16
Profesor/a Contratado/a Doctor 9.71
Doctorando/a (PhD Student) 7.92
Profesor/a Asociado/a 7.79
Profesor/a Ayudante Doctor 6.39
Investigador/a Cientifico 6.39
Doctor/a 3.32
Técnico de investigacion (Research Technician) 2.81
Profesor/a de Investigacion 1.28
Profesor/a Sustituto/a Interino/a 1.28
Personal de Administracion y Servicios 1 (administrative) 1.15
Cientifico/a Titular 1.02
Profesor/a Ayudante 0.89
Profesor/a visitante 0.77
Empresa > (Private Company worker) 0.51
Profesor/a Colaborador/a 0.38
Profesor/a Agregado/a 0.26
Profesor/a Titular de Escuela Universitaria 0.26
Catedratico/a de Escuela Universitaria 0.13
CIO (Private Company worker) 0.13
Formacion Profesorado Universitario 0.13
PCI (Private Company worker) 0.13
Profesor/a Sustituto 0.13
Responses 98.60
Omitted 1.40

! Non-teaching personnel: Librarians, documentalists, assistant technicians. > Company: this includes journalists.

After data standardization, the results obtained were as follows:

The distribution of the teaching staff responding to the survey follows more or less the
same pattern as that of Spanish universities. The main group is made up of full professors
(Catedratico de Universidad) and associate professors (Profesor Titular), who define the
main group of lecturers with permanent positions. Together with the rest of the catalogued
teaching positions (Contratado Doctor, Asociado, Ayudante Doctor), they make up the
main structure of teaching and research positions in the universities. According to the
latest official statistics available on the website of the Ministerio de Ciencia, Innovacién y
Universidades, 58.1% of lecturers have a permanent post. This proportion is similar to that
found in the sample, so we can reasonably consider that there is no bias concerning this
particular point.

The research areas were organized according to the categorization of the State Research
Agency (AEI, per its Spanish initials, Table 8) of the Ministry of Science and Innovation [1,2].



Data 2024, 9, 117

10 of 21

Although there are some that are not very well represented, overall the distribution of
responses (and thus the interest of participants) can be considered adequate. Unlike the case
of Open Research Data, it is worth noting that, due to the social and economic relevance of
government Open Data, social sciences (including economics and others) are represented
at least at the same level as STEM fields.

Table 8. Research areas.

Research Area %
Area 1: CSO/Social Sciences 16.60
Area 11: PIN/Industrial production, civil engineering and engineering for society 8.05
Area 12: ICT/Information and Communication Technologies 8.05
Area 3: ECO/Economics 7.79
Area 19: BME/Biomedicine 7.54
Area 5: FLA /Culture: Philosophy, Literature and Art 5.36
Area 9: MTM /Mathematical Sciences 498
Area 7: EDU/Education Sciences 4.85
Area 16: CTM/Environmental Sciences and Technologies 4.73
Area 17: AAC/Agricultural and agri-food sciences 4.60
Area 18: BIO/Biosciences and biotechnology 4.60
Area 2: DER/Law 421
Area 10: FIS/Physical Sciences 4.09
Area 14: CTQ/Chemical Sciences and Technologies 3.96
Area 8: PSI/Psychology 2.55
Area 15: MAT /Materials Science and Technology 2.17
Area 6: PHA /Past Studies: History and Archaeology 2.04
Area 4: MLP/Mind, language and thought 1.79
Area 13: EYT/Energy and Transport 1.02
Responses 98.98
Omitted 1.02

Research areas of the State Research Agency of the Ministry of Science and Innovation: https://www.aei.gob.es/
areas-tematicas/areas-tematicas (accessed on 7 October 2020); The initials in this table correspond to standard
abbreviations used in Spanish by the SRA /AEI in their categorisation of research areas.

3.1. Knowledge and Reuse of Open Data

The percentage of researchers who claimed to know what open data are is relevant,
79.31% compared to 7.28% who said they did not know.

Among those who claimed to know about open data, 50.57% have reused open data
in their research compared to 34.99% who have not (Table 9).

Table 9. Reuse of open data in research and projects.

Response %
Yes 50.57
No 34.99
Omitted 14.43

The reasons pointed out for not knowing were varied (Table 10). The five main
reasons were:

Table 10. Reason for lack of knowledge of open data.

Options Responses
Lack of knowledge of sources 10
Lack of knowledge of use and potential for reuse 34
Lack of dissemination and active publicity 15
Lack of information 14
No need 5
Total of responses 78

The main reasons pointed out for not reusing the data were the following (Table 11):
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Table 11. Main reasons for non-reuse of open data.

Options Responses
Lack of data of interest 138
Lack of knowledge of reuse 94
Lack of standardisation 82
Lack of data reliability 35
Lack of data updating 34

These reasons were extracted from one of the open questions and the answers were
grouped by similarity of content.

Regarding the attributes that open data should have, eight types were proposed and
rated on a scale of 0 to 4 (0 not knowing and 4 attributes of great importance). The “Mean”
data are the result of calculating the weighted mean, after transforming the categorical
scale to a quantitative scale, in which the number of individuals in each group is multiplied
by their level of importance (I do not know = 0, No importance = 1, Little importance = 2,
Important = 3, Very important = 4), then divided by the total number of individuals
(Table 12).

Table 12. Consideration of importance of attributes in open data !.

. No Little Ve I Do Not
Attribute Importance Importance Important Impoityant Know
Provision 0.83 4.15 30.71 62.66 1.65
Data licencing 1.87 7.28 31.81 54.47 4.57
Metadata 0.83 3.52 22.15 68.74 4.76
Accessibility 0.62 1.24 17.77 76.24 413
Formats 1.04 4.35 26.92 63.35 4.35
Restrictions 271 14.55 42.41 35.76 4.57
Updating 3.86 24.52 34.84 33.76 3.01
Geolocation 523 20.71 32.01 34.94 7.11

! The table shows the consideration of open data attributes in percentages.

The researchers valued accessibility as one of the most important attributes, i.e., the
fact that the data are easy to find and obtain, as the International Open Data Charter from
the Open Data Charter points out. Second, in terms of importance, they point to the quality
of the metadata. The fact that they contain complete, useful, and structured metadata
is of vital importance for their interpretation and reuse. Thirdly, they value the formats,
i.e., open and machine-accessible formats, as a vital feature for their reuse and in order to
establish automatic downloading processes in order to be able to apply artificial intelligence
processes when the study requires it. These three most highly valued elements should be
taken into account by the administrations in charge of opening data. They are also noted
by the various organizations that promote open data: Open Data Charter, the European
Union, the OECD or the Open Knowledge Foundation, among others. Thus, the data
must be easily accessible and traceable, available without restrictions (without the need for
payment or registration to access them) and the metadata must be complete and structured
to facilitate their interpretation. It is noteworthy that the fact that they are up to date is not
considered too important: 24.52% of respondents thought that this is not important, the
maximum rate among all the characteristics studied.

As to the services and functionalities they deem relevant in accessing the data for
reuse, the fact that the portals include the number of views of the data is the most valued
factor, as can be seen in Table 13:
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Table 13. Assessment of services and functionalities of access to open data.

. - Low Very I Do Not
Functionalities = No Importance Importance Important Important Know
URI 1.47 4.42 38.95 33.27 21.89
Related apps 211 21.89 4211 26.31 7.58
Processing 251 18.41 40.38 35.98 2.72
tools
Views 1.04 9.81 40.50 46.35 2.30
Contact 1.47 16.00 50.32 24.63 7.58
News 3.78 27.73 46.01 18.07 441
API 213 15.57 28.57 19.40 34.33

Secondly, users considered it important that there are examples or links to tools for
the processing and analysis of data, and, thirdly, they considered it relevant that there are
channels of communication or contact for those reusers who have difficulties or doubts
when reusing public sector information. It stands out that respondents considered an
unimportant feature the fact that the portals have links to applications related to the datasets
that serve as a guide or example. Perhaps this is because they are not the developers of
Apps for customers with a commercial purpose, or for their use.

When analyzing the barriers to access and reuse that researchers encounter when
working with data, one of the most common is the lack of data quality and standardization,
followed by interoperability, access difficulties and lack of up-to-dateness (Table 14). This
contradicts one of the previous answers, where no importance was given to updating.

Table 14. Assessment of barriers to access and reuse of open data.

. . At I Do Not
Attribute Always Many Times Times Never Know
Time 5.00 15.50 43.00 11.75 24.75
Registration 9.70 31.59 37.31 8.22 13.18
Comprehension 8.00 27.50 41.75 11.00 11.75
Quality and 12.66 38.46 29.08 6.45 13.15
standardisation
Payment 2.83 13.88 37.28 26.22 19.79
Interoperability 6.89 31.38 30.61 8.42 22.70
Lack of updating 6.00 33.25 35.75 11.25 13.75
Access 5.13 33.85 42.05 7.69 11.28

In relation to the challenges faced by governments in terms of data openness, 69.12%
considered that the most relevant is that of standardization, followed by interoperability
among administrations with 57.11% and lack of training with 46.08%. The latter is one
of the key elements that were pointed out by different groups in different studies [43,51].
The technical issues, while important, do not represent more than 44.61%, since the tech-
nology for starting is already fully implemented and there are different tools for free and
commercial access that make its application possible. To a lesser extent, issues of financing
were pointed out, with 34.07%, and active publicity by the administrations, with 26.96%
(Table 15).

Table 15. Challenges of open data in government.

%

Standardisation of data 69.12
Administrative Interoperability 57.11
Lack of training 46.08
Technical issues 4461
Funding 34.07
Active publicity 26.96

Other (specify) 10.78
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3.2. Typology and Most Used Formats

The typology of the most used data is shown in Table 16. Science and technology data
and public sector data stand out. Given the target audience of this study, it is relatively
normal that these are the most used data categories due to their subject matter and interest.
The researchers are mostly members of the administration, and it is well-known that one of
the main reusers is the administration itself.

Table 16. Most relevant datasets for researchers (+100 choices).

Dataset No. Choices
Science and Technology 220
Public Sector 199
Education 170
Environment and climate 160
Health 151
Demography and population 139
Economy 129
Society and Welfare 111

In terms of data use, the majority (67.18%) have used data for their scientific or
academic work, although it should also be noted that many (68.48%) have downloaded
data which remained unused (Table 17). This may have its origin, as mentioned above
in other questions, lack of quality and updating as well as interoperability and metadata
quality. A total of 44.96% indicated the use of statistical data. The fact that this type of data
has been reported as the most widely used makes us wonder whether respondents really
know what open data is since, in most statistical portals in the country data is accessible,
but not in formats that can be considered open. It also stands out that 35.92% indicated that,
while not having used this type of data, they do plan to do so in the future. We attribute
this to the fact that more and more staff are more familiar with this type of information and
know how to access this type of portal.

Table 17. Purpose of reuse of open data.

Item Percentage %
I'have downloaded open datasets 68.48
I'have used open data for scientific research (articles, reports, presentations) 67.18
I have used open data for statistical analyses 44.96
I plan to make more use of open data 35.92
I'have used open data to consult public information of interest 28.17
I'have used open data to create visuals 21.19
I'have used open data to create a website 19.38
I'have used open data to create location maps 16.54
I'have used open data to divulge public information to individuals 13.95
I'have used open data to develop a web service or API 9.30
I'have never used open data 7.75
I'have integrated governmental open data with an application or existing website 5.94
I'have used open data to develop a mobile application 4.39
I'have used governmental open data to carry out vindictive campaigns 2.58
Other (specify) 1.29

As already mentioned, the projects carried out for the preparation of scientific publica-
tions, academic works, research projects and studies and reports stand out. As expected,
what open data have been used the least for is in the development of applications and
websites. The data can be seen in Table 18.

The technical formats that are most reused are GeoJSON (47.17%) and JSON (42.75%),
which indicates a broad knowledge of the most appropriate formats as observed in the
gradation in the answers noted as advanced reuse. In the same way, the PDF was pointed
out as the least reusable (Table 19).
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Table 18. Specific use of open data.

Type of Project No. Choices
Scientific publications and academic work 107
Research projects 50
Studies and reports 32
Research and statistical projects 15
Teaching 12
Creation of visuals 6
COVID-19 5
Various 4
App and web development 3
Communication and data journalism 3
Consultation 2

Table 19. Assessment of technical formats.

Technical Inadequate Basic Reuse Improvable Advanced
Format Format ) Advanced Reuse
0) Reuse (2) (3)
Csv 2.76 33.45 28.62 35.17
XLS 4.36 33.89 32.89 28.86
PDF 49.35 31.82 10.39 8.44
XML 6.83 31.22 38.05 23.90
JSON 6.87 15.27 35.11 42.75
GeoJSON 7.55 16.98 28.30 47.17
RDF 8.33 28.58 29.76 33.33
KML 8.79 25.27 36.27 29.67
SQL 10.16 22.66 33.59 33.59
RSS 16.83 37.63 28.71 16.83
WMS 13.25 28.92 34.94 22.89
WES 11.69 29.87 3247 25.97
GML 12.66 26.58 36.71 24.05
SHP 9.00 23.00 33.00 35.00

4. Discussion

As mentioned in the Introduction, discussions of open data in science typically refer
to open research data, including whether scientists share their data, how journals handle
this issue (whether they encourage or require data deposition), and the role of repositories
that provide a DOI for datasets upon deposit [39,64-67]. The publication of research data
is fundamental to scientific activity, as this practice allows for the reproducibility of ex-
perimentation. However, this practice is dependent on many contextual factors [42,68-70].
Using open data from government sources for scientific research presents a distinct chal-
lenge, though it shares some similarities with the publication and reuse of research data.
To make data reuse a common practice among researchers (a goal that would enhance
the social benefits of open data policies and applied research), it is necessary to address
certain aspects of research practices as well as the technical conditions surrounding data
publication. On the other hand, open data have been shown to be an important tool for
university teaching, but lack of knowledge of open data management techniques is a major
barrier for academics in the use of open data in education [53].

In general, communication between the entities that carry out the opening of data
and the citizenry is necessary [8,11]. On the one hand, administrations must satisfy the
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needs of the citizen who seeks to know the datasets that are of relevance and interest for
the development of innovative research and services. In turn, they must offer data that the
population may not perceive as necessary but that, by consultation or navigation through
open data portals, generate ideas that give way to new developments. It is not just a matter
of carrying out open data initiatives, but of taking into account what citizens need, what
their perception is, whether public information sources are relevant to their studies, and
the technical and content requirements that data must have in order to be reusable. If we
look at the scientific literature, there are many studies that evaluate in different ways the
quality of open datasets and their level of reuse based on indicators [43], the info-media
sector and the value generated by the data [48], studies of specific datasets applied to a
certain area [51], or the perception that citizens in general have about open data [49,50].
In 2020, a survey was carried out within the framework of the Datasea project related to
research data, with the aim of finding out the habits and experiences of Spanish researchers
in health sciences in relation to the management and exchange of raw research data [71].
These studies, which are interesting and can be very useful, are complemented by a series
of general perspectives that allow a panoramic view of specific open data situations. In
some cases, these studies involve members of the scientific community, but they are not
research methodologies directly focused on the academic community (with the exception
of the last one cited by [71]. This paper aims to provide such information regarding the
academic community. The results obtained from the analysis of our survey can be used to
support the actions of the institutions in charge of data openness, since it presents opinions,
patterns of behavior and the perception of the Spanish academic community on the subject.

Let us now analyze the information provided by the survey point by point, using
the outline provided by the blocks into which it was organized. We will analyze the
main characteristics of the academics participating in the survey in terms of general data.
Regarding gender, in this research we take into account the [72] Organic Law 3/2007,
of 22 March, on the effective equality of women and men. Spain has legal measures
that guarantee the representation of women in institutions, with a commitment to parity
democracy, i.e., with a balanced representation of men and women. This translates into a
minimum representation percentage of 40% for both sexes [73].

Among the 621 researchers who report being familiar with open data, 362 are men
(58.29%) and 256 are women (41.22%), reflecting a nearly representative gender balance.
When comparing with other studies, that which most closely aligns with these parity
criteria in responses is another quantitative research project on research data in Spain, in
which 62.4% of the answers came from men (663) and 37.6% of the answers obtained are
due to women (400) [71]. In other similar research works on the use and reuse of open data,
the difference is remarkable. For example, in the study carried out in 2010 by Tim Davies
on the use of open data in Great Britain, who used quantitative techniques, the rate of
responses to the survey showed that, for every seven responses obtained, six are from men
and one from women [50]. Other studies, such as a Belmont Forum survey of a community
of environmentally related open data reusers, or a study conducted in Mexico, made no
reference to gender distinction in their responses [51; 49]. The EPData [74] platform offers
data from the Ministry of Science, Innovation, and Universities, including a visualization
that tracks the evolution of university teaching and research staff by gender between 2012
and 2018. It can be observed there that the Spanish teaching and research staff is made up
of 51,331 women (41.76%) and 71,579 men (58.24%), which roughly matches the response
rate obtained in this survey. Thus, we can conclude that, in terms of gender, the results
obtained are representative

Among the research areas, the most chosen by far was area 1 Social Sciences (130).
With a similar percentage of responses, we find area 11, which corresponds to Industrial
production, civil engineering and engineering for society (63), area 12, Information and
communication technologies (63), area 3, Economics (61) and area 19, Biomedicine (59).
With a smaller volume, responses were obtained from the other 14 research areas. The
fact that the responses came from researchers from different areas enriches the study and
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allows us to obtain a multidisciplinary view of the knowledge, use and reuse of open data
in science. Proportionally, there is a difference between the response rate of researchers
from the social sciences and those from the classical sciences. The under-representation of
scientists from classical sciences, such as biology, physics and chemistry, is noteworthy as
these are disciplines where experimental verification is systematically used as part of the
application of the scientific method. In our opinion, the main reason for non-reuse may be
associated with the fact that these scientists are used to using data generated by themselves.
Therefore, it would be of interest to conduct information campaigns on open government
data for this group, as a great deal of data can undoubtedly be of great interest for research
in their areas as well.

When analyzing the information on researchers’ level of familiarity with open data
and their areas of research, it is evident that the most selected area is Social Sciences (Area 1)
with 104 respondents, representing 80% of researchers who are aware of open data. This is
understandable, given the large number of datasets available on open data portals that are
reusable in the context of many social science disciplines. Other areas, such as Information
and Communication Technologies (Area 12), Economics (Area 3) and Biomedicine (Area 19),
are also disciplines where, regardless of specific research applications, there is an awareness
of these information sources by researchers, recognizing their potential for reuse. In view
of the percentages reflecting the lack of awareness of open data in some fields of research,
it is crucial that the entities responsible for disseminating open information re-evaluate
the datasets they publish, publicizing their characteristics, emphasizing their interest and
facilitating access to data of real scientific value.

The survey established six age groups, gathering a total of 249 responses of lectur-
ers with some knowledge of Government Open Data. The age group with the highest
number of responses was 41 to 50 years old, with the 51 to 60 age group following closely
behind. Among the employment categories, University Professors (Profesores Titulares)
contributed 209 responses, University Full Professors (Catedraticos) provided 150 responses,
and Contracted Professors (Profesores Contratado Doctor) accounted for 76 responses. The
responses from the 22 to 30 age group (68) aligned closely with those from doctoral students
(62). The 31 to 40 age group, with 129 responses, corresponded to that of Associate Pro-
fessors and Contracted Professors (Profesores Asociados y Profesores Contratado Doctor),
who provided 61 and 50 responses, respectively. The responses from the 41 to 50 age group
were primarily from Tenured Professors.

In comparison to other studies, the Belmont Forum study reports 1247 respondents
who provided age information, with an average age of 43. The median age falls within the
41 to 45 range, and the ages span from 20 to 90 [51]. Other research, such as the analysis of
open data from Great Britain [50], [48] the Asedie Report of 2021, and the study on public
perception of open data in Mexico [49], do not detail the age ranges of their samples, making
it challenging to establish direct comparisons. However, when comparing with studies on
demographics in Spanish public universities [75], it is evident that the results align with
the broader demographic trends. Specifically, the number of respondents aged 61 to 65 (55)
exceeds those aged 22 to 30 (50), supporting [75] Rodriguez’s findings from Universidad
Complutense de Madrid that highlight the aging trend among Spanish university faculties.

To summarize the key points of our analysis, overall there are no significant differences
in knowledge of Open Government Data by gender. Instead, the main factor influencing the
use and understanding of these data is scientific discipline, with Social Sciences showing
the highest engagement with these activities. Age appears to have a minimal impact on
this knowledge, as does contract type.

5. Conclusions

This study demonstrates that the surveyed scientific community reinforces previous
general observations. This group not only possesses the expertise needed for searching,
processing, and analyzing information but also frequently acts as a group of potential
reusers of open data. They often develop services and conduct research based on this data,
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creating significant value for society. In addition to open research data, general open data
has become an essential tool in both research and university teaching. However, it remains
underutilized for various reasons [12], including the limited technical capacity of academic
staff [55].

As previously explained, the sample was representative, with 783 responses collected.
Consequently, the results and conclusions can be extrapolated to the broader demographic
of the Spanish university faculty. The sample includes representation from 34 of Spain’s
50 provinces and both autonomous cities, covering 47 universities and 21 research centres.

In terms of research areas, there is a significant response bias from researchers in Area
1 (Social Sciences), which garnered the highest number of responses. This is due to two key
reasons: first, researchers in this field are particularly interested in quantitative studies of
social impact and have shown a strong engagement with them. Second, the Social Sciences
encompass a broad range of disciplines related to social phenomena, which makes them
more involved with government and open data initiatives compared to natural sciences
and technology fields. Nonetheless, the data gathered from other research areas is also
valuable and informative, with nearly all areas being represented in the sample.

There is parity of responses in terms of gender: 41.76% of responses from women and
56.58% of responses from men guaranteeing equal representation.

One of the study’s objectives was to assess researchers’ awareness of open data. The
results show that 79.31% of respondents acknowledge open data as potentially reusable
resources in science, indicating a high level of familiarity. However, attention should be
given to the 20.69% of researchers who either do not know about open data or chose not
to answer. This group highlights a gap in understanding regarding information sources,
data usage, and their potential, as well as a possible deficiency in the dissemination and
promotion of open data by the authorities. As we explained in the Introduction, the
importance of the movement of Open Data lies in reuse [8,76-78]. The percentage of reuse
obtained was low (50.57%) if we take into account that university lecturers are qualified
personnel and are familiar with the scientific method and sources of information, as well as
having the capacity to work with and interpret data for the development of new studies or
value-added services.

Several reasons were cited for the lack of data reuse. Primarily, researchers pointed
to the scarcity of relevant data in their fields. Notably, Area 19 (Biomedicine) shows high
awareness of open data but exhibits low reuse levels. This discrepancy may be attributed
to the field’s tendency to generate and use its own data. Similarly, disciplines such as Area
10 (Physical Sciences), Area 14 (Chemical Sciences and Technologies), Area 8 (Psychology),
and Area 4 (Mind, Language, and Thought) also report minimal reuse of public sector data,
indicating a general shortage of applicable information.

Another important outcome of our investigation is the need to prioritize the standard-
ization of certain datasets. Standardization of datasets would facilitate the integration and
use of data from a variety of sources, leading to increased reuse with reduced effort and
enhancing overall interoperability.

In conclusion, we can assert that open data from government sources are valuable
for scientific research, particularly in fields such as Social Sciences, Industrial Production,
Civil Engineering, Engineering for Society, Information and Communication Technologies,
Economics, and Environmental Sciences and Technologies. These are the areas where
researchers most frequently reported reusing such data.
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