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ABSTRACT:

This work provides a general visualization of scientific production in higher institutions
through a systematic review of different sources and databases. Firstly, the data were analyzed
using Excel to organize the information of the documents compiled. Secondly, the tools were
analyzed to evaluate scientific production around the world and how scientific production has
been growing. Finally, the results exposed that scientific production is a product of research
developed mainly in Higher Education Institutions and/or universities. Through its research
mission, developed by university professors, it has become a fundamental instrument for the
improvement of academic quality in HEIs worldwide, where publications are considered the
main component of scientific activity and a fundamental pillar in higher education

INTRODUCTION

Scientific production is the direct result of research activity, in which products
such as scientific research articles, books, book chapters, patents, utility models
and technological products, architecture, and design, among others, are derived
Minciencias (2021), occurring mainly in Educational Institutions such as
universities in their research processes because they are creators and
disseminators of knowledge. Piedra & Martinez (2007); Arechavala (2011); and
Peralta et al. 2011 affirm that Higher Education Institutions (HEIs) are
educational organizations that establish scientific production in their mission
through publications that constitute the main component of scientific activity, it
is also associated with the quality of the universities associated with the teaching
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processes and social projection, promoting the dissemination of the knowledge
generated in its investigative processes.

On the other hand, Garcia de Fanelli (2014); and Bastidas & Benites (2016)
argue that scientific production in educational institutions has increased
considerably in recent years thanks to its eminently social mission through the
scientific productivity of researchers, whose research results constitute an
instrument that improves academic quality in the HEIs globally. Another
important aspect, according to Ordorika & Rodriguez (2010), is the quality of
scientific production measured through indicators in the different rankings that
establish institutional positioning and prestige, such as Times Higher Education
in the global sphere, which is one of the most popular and influential, in the
same way, according to Gomez & Gerena (2017) Scimago Institution Rankings,
which weights the universities according to their publications using eight
evaluation criteria. To O'Loughlin et al. (2015), Universities are classified
according to their scientific productivity and academic indicators, which serve
as the basis for financing and decision-making, which contribute to the
academic quality and reputation of the institutions.

The present work aims to present a general visualization of scientific production
in higher institutions using a systematic review of different sources and
databases considering the topic of scientific production in higher institutions as
an essential subject that has grown in recent years.

Tools to evaluate Scientific Production

According to Frangopol (2005), a statistical analysis was developed to compare
various countries' scientific productivity at the beginning of the 20" century.
Later, in 1963, the Science Citation Index (ISI) database was created, which
provided a quantitative method to evaluate studies on the development of
science. Later in 1969, the concept of bibliometrics was used for the first time
as a statistical method to compare the scientific publications found in databases.
In the same way, the term scientometrics was generated in this period,
considered the quantitative method for generating, disseminating, and using
scientific information. On the other hand, according to Rauhvargers (2011); and
Salmi & Saroyan (2007), university rankings classify the quality of scientific
production whose origin was between 1870 and 1890 by the Commission of the
U.S. Bureau of Education. Subsequently, different systems for classifying
universities worldwide originated, such as the "American Best Colleges"
ranking published in the United States for the first time in 1983 by the United
States. News and World Report. Similarly, in Germany, since 1998, the Center
for the Development of Education (Centrum fur Hochschulentwicklung-CHE)
has offered a system of quality indicators for universities. Likewise, since 2002
in Pakistan, a university ranking has been developed to promote the rapid and
comprehensive development of the tertiary education system.

Concerning the above, Buela et al. (2007) published the first global university
ranking in 2003, called the Academic Ranking of World Universities (ARWU
or Shanghai Ranking). Later other global university rankings were developed
by other entities based on academic data that can be compared internationally
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using different methodologies, evaluation criteria, and indicators. For this
reason, there is a wide variety of classifications of the scientific production of
universities. Complementary to the above, Rauhvargers (2011) states that global
rankings can be classified into four groups according to the object of
measurement: rankings that classify world-class universities; the rankings that
evaluate research results; those that measure the impact on the web and those
that make comparisons between universities. To King et al. (2020), From the
last decade of the 20th century, scientific research began to emerge around
university rankings. Until 2004, these publications were scarce, increasing
significantly in subsequent years (1988 to 2018 period), when 557 articles were
published in journals indexed in WOS related to this topic. According to
Aranguren et al. (2016), In recent decades, interest in scientific production in
the educational field has increased, driven by academic research that contributes
to the educational quality of universities, which contributes to sustaining the
eminently social mission of these institutions.

One of the most important Rankings is the SClmago Journal & Country Rank
(SJR) (2022), which works through a virtual platform and publication of
information available since 1996; this platform has the purpose of measuring
the impact and visibility of the scientific publications contained in Scopus; its
origin is due to the Google PageRank™ algorithm developed by SCImago, it
includes scientific indicators of journals and countries that can be compared or
analyzed separately, in the case of journals, which can also be grouped into 27
thematic areas, 309 specific thematic categories or by country. For citations,
data can be extracted from more than 34,100 titles in more than 5,000
international publishers and metrics or performance indicators from 239
countries worldwide. The SJR indicator was developed by SCImago, the Higher
Council for Scientific Research (CSIC), and the universities of Granada,
Extremadura, Carlos Il of Madrid, and Alcald de Henares, which are
responsible for analyzing, representing, and retrieving Scopus information
through visualization techniques. Consistent with the above, SCImago has also
developed the SCImago Institution Rankings (SIR), which classifies academic
and research institutions through an indicator that combines performance in
research, innovation in results, and the social impact generated by the measured
by their visibility on the web. Finally, there is The Shape of Science applications
that allow information to be displayed to reveal the structure of science, and
Atlas of Science as an information system focused on graphically representing
Ibero-American Scientific Research through interactive maps.

In this way, Journal Citation Reports (JCR), according to Minciencias (2022),
is a tool that allows evaluation of the journals that are part of Clarivate Analytics
through the Web of Science (WOS) platform through systematic and objective
indicators to identify the best scientific journals in the world, for which it
compiles the bibliography that has been cited in the articles, it also measures the
impact of scientific journals in their thematic area and establishes the
relationship between citation and cited journals, as well as assigning the
quartiles to the journals that are part of each category.
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World Scientific Production

Historically, studies have been carried out on scientific production at an
international level, considering different databases and Rankings and applying
different methodologies, which have contributed to the analysis of the most
scientifically productive countries worldwide, in Latin America and Ibero-
America, discovering economic aspects and that have allowed increasing and
decreasing scientific advances, some of them are described below. It is in this
way that scientific production has presented a significant increase over the
years; Monroy & Diaz (2018), state that it is a logarithmic and linear evolution
in all areas of knowledge due to the constant annual growth in the number of
articles published in the most scientifically productive countries worldwide
such as Australia (AU), Canada (CA), China (CN), Germany (DE), Spain (ES),
France (FR), India (IN ), Italy (IT), Japan (JP), South Korea (KR), United
Kingdom (UK) and United States (USA), as is shown in Fig. 1.

Figure 1. Evolution of scientific production worldwide.
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Source: Taken from Monroy & Diaz (2018).

In Fig. 1, is possible to obseve that during the second world war (1939-1945),
there was a very significant decrease in scientific production in all the countries
analyzed, especially Germany (DE), Japan (JP), and Italy (IT) were the most
affected during this period, and to a lesser extent countries such as the United
Kingdom (UK), the United States (USA) and Canada (CA). From 1972 to 1974,
scientific production significantly increased in all countries except China. Spain
increased its total scientific production by 670%, France by 248%, Germany by
148%, and the USA by 58% (Monroy & Diaz 2018). In the years 1995 to 2002,
the swing effect occurred that generated a new increase in scientific production
thanks to the dizzying rise of dot com (.com), technologies, and information
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technology, a period in which technological and research organizations were
financed and the value of shares in companies in the information technology
and technology sector increased. There was also a significant increase in the
publication of articles in the fields of medicine, biochemistry, and engineering
in these countries. In accordance with Elango (2018), the growth of scientific
production in Scopus of the ten most productive countries in the period 1996 to
2015, such as the United States, China, United Kingdom, Germany, Japan,
France, Canada, ltaly, India, and Spain, which were selected the most
productive that surpassed more than a million publications. The results
demonstrate that the highest growth rate in publications corresponds to the
countries of China with 15.11%, India with 9.86%, and the least productive is
Japan with 1.32%. However, this growth has decreased when passing from the
first period (1996-2005) to the second (2006-2015) in the ten countries
analyzed, except India, whose growth is almost 50%, while in Japan, the growth
rate is negative when passing from one period to another, due to a decrease in
the number of publications during the years 1996 to 2005, as was studied by
Elango (2018).

In this way, Monroy & Diaz (2018) (Monroy & Diaz, 2018) provide a plot
where it is possible to observe the evolution of scientific production by areas of
knowledge of the twelve most productive countries: All areas (All); Agricultural
and biological sciences (Agri); Biochemistry, genetics and molecular biology
(Bioc); Chemistry (Chem); Engineering (Engi); Medicine (Medi); Physics and
astronomy (Phys); Social Sciences (Soci), as is shown in Fig. 2.

Figure 2. Evolution of scientific production by areas of knowledge of the 12
most productive countries.
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The most representative areas were medicine, biology, physics, and astronomy,
with a greater number of publications on heart, coronary, and cancer diseases in
the USA, biochemistry, and agriculture in other countries, as was observed in
Fig. 2. These investigations were supported by the National Cancer Law and the
creation of 15 new research centers. Another justification for this increase is
new studies in basic genetics and molecular biology from the discovery of DNA.
These scientific advances originated new vaccines against mumps, rubella,
chicken pox, pneumonia, and meningitis. Also, in this period performed, the
first human heart transplant (Related to the countries). Elango (2018) analyzed
the most important disciplines in the period 1996-2015 in the ten most
productive countries in the Scopus database, such as the United States, China,
the United Kingdom, Germany, Japan, France, Canada, Italy, India, and Spain,
which were selected the most productive that exceeded more than one million
publications as displayed in Table 1, concluding that there is no common pattern
in growth in the top ten countries in the main disciplines. In countries such as
the United States and Spain, more remarkable growth was obtained in the
discipline of social sciences; on the other hand, in China, the United Kingdom,
Germany, and Japan in economics; in France, Canada, and Italy in business; and
in India in the discipline of dentistry. It was also observed that the fields that
grew the least were engineering in the United States, physics and astronomy in
China, and pharmacology in the United Kingdom, Japan, and Italy. On the other
hand, the most important disciplines researched in the ten most scientifically
productive countries are computer science, decision sciences, economics,
energy, environmental sciences, psychology, and social sciences.

Another important aspect of scientific production is the political effects, which
positively or negatively affect scientific production because each country has
policies to manage research processes and scientific output. There are also
political disturbances that affect negatively, mainly authoritarian regimes that
have disadvantaged the development of science and technology, as in the case
of political unrest in China; the point of Nazi Germany when the National
Socialist party came to power in 1933, where scientific production decreased
significantly; in Latin America, Chile slowed down publications as a result of
the military coup in 1973, whose recovery took place after the dictatorship; in
the case of VVenezuela, scientific production stopped with the socialist regime of
Chavez from 1999; while in Colombia there is growth similar to the
development of most Latin American countries (Monroy & Diaz 2018).

Scientific production in Latin America and Ibero-America

In Latin America and Ibero-America, the evolution of scientific production is
measured through Rankings, according to Vasquez et al. (2019), one of the
instruments used is the report Scimago Institutions Rankings Ibero-America
(SIR IBER) and Scimago Institutions Rankings Latin America (SIR LAC),
which evaluate the quantity and quality of scientific publications of Ibero-
American and Latin American universities based on Scopus data, analyzing the
publications of academic journals and proceedings of world congresses,
evaluating criteria such as production, scientific impact, thematic specialization,
and international collaboration networks between institutions. Next, the
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evolution of scientific production in higher education institutions in the SIR and
SIR 2009 and 2021 period is visualized in Fig. 3.

Figure 3. Evolution of the number of HEIs per year in SIRLAC and SIR IBER.
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Source: Taken from De-Moya et al. (2021) and SCImago institutions rankings
(2021).

According to the information contained in the previous plot (Fig. 3), scientific
publications according to the Scopus database have evolved considerably in
recent years, with an increase of 122 institutions in the Latin American region
in the period 2009 to 2011, with a participation of 6 % of SIR LAC in the World
Ranking (SIR World) in this period, while in the period 2012 to 2016 there was
an increase of 315 new institutions that entered SIR LAC, this period has the
participation of 7% in the World Ranking (SIR World), and finally in the period
2017 to 2019 they increase until reaching the highest number with 1586
institutions that are part of the SIR LAC, while in the years 2020 and 2021 it
decreases by 31 institutions, it is noteworthy that the years 2017 to 2021 it
contributes 8% to the World Ranking (SIR World). As for the Ibero-American
region, from 2009 to 2011, there was an increase of 126 institutions with a
participation of 9% (SIR World). In the same way, in the period between 2012
to 2016, there was an increase of 135, with a participation of 10% in the SIR
World, while in the period 2017 to 2019, the institutions increased by 34, with
a participation of 11% of the SIR World. Finally, in the years 2020 and 2021, a
decrease of 29 institutions was obtained in this Ranking. This behavior indicates
that in the 13 years analyzed, there is a slight increase in the number of
universities in Latin America and Ibero-America that enter the Scopus database,
increasing participation in SIR World, which allows maintaining the level of
participation in the world classification in the higher education sector, allowing
to visualize the consolidation of scientific production in these institutions. The
decrease in institutions in Scopus in recent years is because some HEIs do not
have continuous scientific production. Therefore, the research processes are
insufficient for continuous publications in quality international journals.

On the other hand, the most scientifically productive countries in Scopus are
Brazil, Spain, Portugal, Mexico, Chile, Argentina, and Colombia, which
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correspond to the first group according to the number of publications that
exceed 60,000 documents in international scientific journals, in the second
group include the countries Ecuador, Peru, Venezuela, Uruguay, Cuba, Puerto
Rico, Costa Rica, Jamaica, Bolivia and Paraguay, whose HEIs have made more
than 1,000 publications, while in the third group are the countries whose HEIs
have made at least one publication in the period 2015 to 2019, as can be seen in
Fig. 4

Figure 4. Participation of HEIs by country in the SIR 2021 - Groups 1 and 2.
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Regarding the quality of scientific production, Fig. 5 shows the indexing and
permanence of journals by country, with a significant increase in the number of
publications in Q1. Consistent with the above, in 2015, HEIs from countries
such as Brazil, Spain, and Chile were the only ones with high-impact journals.
Subsequently, the participation of all the countries in group one of this analysis
increased, as is the case of Spain, which happened from having ten journals in
Q1in 2015 to 28 in 2019; Chile: increased from 6 journals in Q1 in 2015 to 12
in 2019; and in countries such as Portugal, Mexico, Argentina and Colombia,
which in 2015 did not have highly cited journals, they had up to 4 publications
in Q1 in 2019.

Figure 5. Indexina and permanence of journals by country.
wox g Groupl Group 2 -

- ] I I I -
70%
60%
50%
A40%
30%
20%
10%
0%%

I A - A - R R = L R - - A e R L = R L N - )
= 2 =2 =2 =2 898 @ = = =% = = = = = = = = = = = = = = = = = =
= 8/ 8 8 8 838 8 8 8 8 8 8 8 8 8 8 8 8|8 8 8 8 8 8 8 8 =28 8
I IS S = R =R~ = R R B BB~ = S G G G G R G R G R

g

= Q4 as Q2 mQl

Source: Taken from SCImago institutions rankings (2021) and De-Moya et al.
(2019).

841



SCIENTIFIC PRODUCTION IN HIGHER INSTITUTIONS: A SYSTEMATIC REVIEW PJAEE, 19 (4) (2022)

MATERIALS AND METHODS

Research on scientific production in HEIs is a field widely explored worldwide.
In this sense, there has been a significant increase in publications on this subject
in recent years, which is the methodology applied. The information was
analyzed considering the methodology proposed in Fig. 6, also discussed
considering theories of scientific production in higher education institutions and
other publications. Notice that the scientific production analysis was developed
considering only the information provided directly by the Scopus database
about the authors and articles by areas and collaboration networks (Aguillo
2012).

Figure 6. Methodology proposed to the systematic review.
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RESULTS AND DISCUSSIONS
Considering the information collected, a general overview of the scientific
production was developed as follows:

North America and Canada

In the United States and Canada, Tahmooresnejad et al. (2015) compared the
scientific production of nanotechnology. The findings showed that public
funding of research has a significant linear and positive impact on production
in Canada. In contrast, in the United States, this impact is positive but not linear
at the article level published and in the index of citations, concluding that
participation in scientific networks is positively influenced by the quantity and
quality of scientific publications in nanotechnology.

Eastern Europe

In China, Japén, and Corea, Magnone (2012) studied the scientific production
of Water-Gas Shift (WGS) reaction technologies in the period 1990-20. It was
identified that scientists from China, Japan, and Korea made 788 scientific
publications in this field of study. The largest producer was China (50%),
corresponding with 394 scientific articles, followed by Japan, with 250
publications representing 32%. Finally, Korea with 18%, corresponding to 18%
of the total publications analyzed. According to the above, the growth of the
literature on Research and Development (R&D) in Water-Gas Shift (WGS) was
exponential in China and not in Japan and Korea. Hyunju & Kim (2014), studied
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the scientific production of 12 Asian countries in science and engineering in
Scopus for five years, in which the increase in scientific publications, the
citation index, the impact according to the scientific area, national and
international collaboration were compared, and the number of journals in each
country analyzed, where it was observed that the largest number of scientific
publications in Asian countries are in technologies.

In the middle east, Cavacini (2016) made a comparison of the scientific
production in 16 countries of the Middle East from 1996 to 2014 with 27
countries in Western Europe and with the average world production, the results
showed in terms of the citation index that Israel was the leading country in the
Middle East. On the other hand, Turkey and Iran were the most important in
scientific publications, along with the countries of Egypt and Saudi Arabia in
the Middle East, while Israel has been decreasing its scientific production, as
well as the countries of Western Europe. In the same way, it identified that
although emerging countries such as Iran, Turkey, Saudi Arabia, and Egypt
have increased their scientific production, they continue to perform below the
world average.

European Union

In Spain, the scientific production in virtual and blended education was
analyzed in the years 2007 to 2020, Lucas-Barcia & Roa-Gonzalez (2021), In
the Spanish educational journals of the National University of Distance
Education (UNED) indexed in WOS and Scopus, 72 most cited documents were
selected, which were evaluated according to their evolution, methods, and
techniques used, the affiliation of authors, and level of impact of the journals in
which they were published. Studies of scientific production have also been
carried out in Argentina, such as Liberatore et al. (2021), which found that 38%
of the publications in WOS and Scopus made by the National University of Mar
del Plata (UNMDP) during the years 1978 to 2019, were in international
collaboration through scientific networks with the United States, and with Latin
American countries like Brazil, Chile, and Mexico, and with Europe especially
with countries like Spain, Germany, and France.

In France, a study was carried out on the scientific production of open access
carried out by Franrenet (2006), concluding that in the area of natural sciences,
the vast majority of publications are made in international scientific journals,
and open access depends on the policies of the publishers; in the humanities and
social sciences, articles are published mainly in many small journals, with
electronic publication portals with more open access possibilities, this
represents 15% of French scientific production in open access and continues to
increase exponentially. Consistent with the above, in France, several open
access repositories since 2001, and since 2006 the Center National pour la
Recherche Scientifique (CNRS) created the Hyper Articles online (HAL) policy
where most of the production is stored open access science.

In Italy, an analysis of scientific production in the period 1972-2015 in the
branch of medicine developed by Lépez-Mufioz et al. (2017), which evaluated
1,091 scientific journals with 2,949 original publications, and found that the
drugs that have been most investigated are clozapine with 257 publications,
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risperidone with 179 and olanzapine with 172 scientific documents published,
mainly in the Journal of Clinical Psychopharmacology and the Rivista di
Psichiatria with 58 articles publications each. However, Lorusso et al. (2020)
conducted a bibliometric study of the scientific production in Dentistry at 37
universities, whose population was 416 researchers with 23,689 published
scientific articles. The publications were measured quantitatively and
qualitatively, and the citations, the h-index, and the relationship of relative
citations of the researchers were also measured. In concluding that there has
been a significant increase in production in the last five years, it was also
identified that the area of dental clinics is the most scientifically productive. In
the same way, De Montis et al. (2017) evaluated the scientific production of
Italian agricultural engineers from the 2003 to 2016 period, which analyzed 238
articles on the Web of Science published by 87 researchers, and it was
discovered that Italian agricultural engineers belong to few global networks
with a high percentage tend to cite each other. Also, the study demonstrated that
belonging to research groups, usually at a single university, limits the
dissemination of more general knowledge.

In Spain, a bibliometric analysis was carried out in the period 1980 to 2019 in
the Web of Science of the scientific production by Gomez-Criséstomo & Luna-
Séez (2022), in which it was shown especially in the last decade that there has
been a significant increase in the total scientific production, in the same way,
the number of published articles increased, and the documents in Spanish of
open access, in addition, the co-authorships, the international collaboration and
the citation index of the papers, and finally it was identified in the period studied
that the Higher Council for Scientific Research (CSIC) is the most productive
scientific institution. Vinader-Segura et al. (2020) developed a bibliometric
analysis that shows a rigorous and general vision of the scientific production of
734 documents on social networks in Spain the period 2010 to 2019, using the
metrics of the Dialnet database in the period 2010 to 2019, the results identified
that is a field of interest and scientifically relevant, where social networks
predominate in publications of Journalism, Pedagogy, and Sociology, especially
in Spanish, in co-authorship especially in Spain with a descriptive and
quantitative approach.

Latin America

Chinchilla-Rodriguez et al. (2015) evaluated the volume and visibility of
scientific production in Public Health through the SCImago Institutions Raking
portal. The results revealed that Brazil and Mexico have the highest number of
publications, second only to Colombia and Argentina, implying that these
countries have research systems that most effectively communicate scientific
results. In terms of visibility, Uruguay, Puerto Rico, and Peru are the ones with
high rates of scientific collaboration. On the other hand, countries such as
Brazil, Uruguay, and Argentina obtained a relative balance, but with differences
in the levels of scientific production. Therefore, finding methods to develop and
evaluate knowledge transfer through research that compares theory with
practice is necessary.

In Colombia, Bucheli et al. (2012) analyzed the scientific documents published
by public universities of Colombia in WOS in the period 1958 and 2008,
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evaluating categories such as early exponential growth (EEG), late exponential
growth (LEG), and linear and irregular growth (LIG) in said institutions,
according to Likewise, they compared the results of these with intellectual
capital, concluding that only 9% of the publications have experienced an early
exponential growth (EEG), while 47% have obtained a late exponential growth
(LEG) and 44% an irregular linear growth (LIG). In the research carried out by
Martelo et al. (2018), scientific production was evaluated between 2007 and
2016 by 51 professors of the academic programs of Food, Systems, Chemistry,
and Civil Engineering of the University of Cartagena, identifying that the best
strategies to increase scientific production are the increase of the impact of
scientific products and linking teachers to strengthen research. On the other
hand, Serrano & Carreno (2016) analyzed the scientific production on Cancer,
evaluating the articles published and the formation of human capital in the
research groups as of July 2013. The results show that the line of research in
Cancer Biology was the one that obtained the largest number of publications,
with 390 articles with 86 linked groups. In the same way, the cancer diagnosis
and treatment line linked 177 groups with 298 articles published.

In Chile, Suarez-Amaya et al. (2022) pointed out that at the University of
Tarapacd, economic and hierarchical incentives are given to researchers to
increase scientific production and research projects financed through calls
within the institution. These strategies are adopted because this institution has
limitations of high-impact output. Therefore, incentives are needed to promote
the positioning of Chilean universities in the international scientific community.

In Ecuador, Herrera-Franco et al. (2021) bibliometrically analyzed the scientific
production from 1920 to 2020. The results identified that the scientific
production of that country was 30,205 documents that have been co-authored
with 84 countries, using 13 languages in 27 areas of knowledge, such as
education, technologies, and informatics. Biology, Medicine, sustainability, and
Energy mainly. In the same way in Cuba, Galban-Rodriguez et al. (2019)
analyzed the scientific production in 200 scientific journals and 13 national and
international databases in the period 2000 to 2018, concluding that there is a
growth in the publications of Cuban journals, while international publications
in Scopus and WOS they only represent 22% per year until 2018. Rodriguez et
al. (2022) observed that there is little presence of the University of Camagliey
of Cuba in the scientific production of ResearchGate and Google Scholar,
concluding that the institution has little research in the collaborative scientific
platforms of academic-social networks. Rojas-Valladares et al. (2021)
developed a study at the Metropolitan University of Ecuador in the period 2020-
2021; it was shown that 13% of scientific production is found in scientific
databases, while 87% belongs to regional databases, where for every 100
articles, only 13 are published in world-renowned scientific databases, while 87
are published in regional databases.

In Peru, important studies have also been carried out on scientific production;
Kuong Morales & Kuong Morales (2022) analyzed the scientific production of
the universities in Peru and the position they occupy in the Scimago Institutional
Ranking, and the results showed that the first Peruvian university appears in the
37th position in Latin America. Therefore, these universities have low
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production and processes of low-impact research; consequently, they do not
occupy the first positions in Latin America. Millones-Gémez et al. (2021)
determined that research policies did not hurt the international scientific
production of 97 public and private Peruvian universities in the years 2019 and
2020, while at the national level, scientific production is affected by research
policies. Therefore, it is necessary to strengthen project financing policies,
increase the training of researchers, and establish scientific collaboration
networks, to increase scientific productivity. The study carried out by Carranza-
Esteban et al. (2022) identified that only 14.29% of university presidents in Peru
had published scientific publications in Scopus and WQOS, with an average h
index of 3.62 in Scopus and 1.14 in WOS. Therefore, said scientific production
is very scarce, and policies are required to increase the dissemination of research
products. On the other hand, Esteban et al. (2022) identified that 17 Nursing
directors from 42 state and private Peruvian universities made at least one
scientific publication in Scopus, WOS, Redalyc, SciELO, and Latindex from
2014 to 2019, which corresponds to an average rate of 2.32 published articles,
which represents an average H index of 0.25, this indicates that the scientific
production of these managers is deficient.

In Brazil, Mazaro et al. (2021) conducted a bibliometric analysis of 249 studies
of Occupational Therapy and mental health taken from the VHL, Scopus, and
Scielo databases from 1990 to 2018. The results showed which area of
knowledge has a higher incidence of articles from Brazil, Australia, and the
United States, published in English, especially from 2000; these investigations
were developed under the qualitative method. Berrio-Zapata, (2021) analyzed
the production and dissemination of scientific literature on COVID-19 in Brazil
in 2020 according to Web of Science and determined that 2703 scientific articles
were published mainly in English, which received 10,190 citations, which
corresponds to an average of 3.77 citations per article, and concentrated in ten
Brazilian journals, the University of S&o Paulo was the most productive.
Furthermore, these publications were mentioned on 40,062 social networks, the
most significant being Twitter, with 94.8%.

In Mexico, Suclupe-Navarro et al. (2021) evaluated through a bibliometric and
scientometric analysis of 118 articles published in Scopus on library anxiety in
the period 1989 and 2018, it was shown that these publications experienced a
progressive increase, but the collaboration between authors was low; it was also
identified that the journal Library Review was the most important, in the same
way, the most important keywords were analyzed. In the same way, Franco-
Paredes et al. (2016) carried out a bibliometric analysis of the scientific
production of the Mexican Journal of Eating Disorders the period 2010 to 2014,
determining that 70 articles were published in the studied period distributed in
five volumes, with a percentage of 64.28 original studies, with an average of
four authors per article, with a participation of 60% of authors from Mexico
who mainly belong to the National Autonomous University of Mexico,
scientific collaboration with two or three different countries was also identified.
Finally, these articles obtained 46 references on average.

In Colombia, Ledn et al. (2022) determined bibliometrically through Scimago
Journal & Country Rank that Colombia is the Latin American country with the
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highest growth in the production of psychology in Scopus in the period 2015-
2019. However, it ranks fourth in the region, surpassed by Brazil, Mexico, and
Colombia. In the same way, Chile was identified in terms of the number of
psychology journals. On the other hand, Colombia ranks second in Latin
America with ten journals in Scopus but is in the fourth position in publications
of this type. In another bibliometric analysis in the period 2007 to 2019, in
Scopus developed by Gomez-Velasco et al. (2021), it was determined that in
Colombia, there is a growing trend of scientific production in economics with
an annual average of 13%, has also been growing in publications of high impact
journals, participation in important networks of scientific collaboration at a
national and international level, and co-authored publications.

Taxonomies of scientific production

The classifications of scientific production are specific to each country or
region. Therefore, in the literature, there are agreements on the trends and
policies that affect the local and global dynamics of this topic of study, which
depends on both endogenous and exogenous factors of each country. In most
cases, regulatory guidelines are established for the direction of research and
innovation. In the same way, the trends are constituted in particular ways of
carrying out the research processes that promote and encourage the scientific
advance of each country Rhoten (2011); Mabe & Amin (2001); Diaz (2012);
and Kempener et al. (2010). Table 1 shows the guidelines for directing scientific
production in some countries.

Table 1. Regulatory organisms of scientific production according to the characteristics of each
country.

Regulatory entity of | Ref. Country Description

scientific

production

White House Office | OSTP, | Estados The White House Office of Science and
of Science and | (1976) | Unidos Technology Policy (OSTP) is one of the
Technology Policy most important agencies in the United
(OSTP) States that maximizes science and

technology, promoting health, prosperity,
security, environment, and justice for all
American citizens.

Council for Science | (CST, | ReinoUnido | The Council for Science and Technology
and Technology | 2022) (CST) advises the Prime Minister on
(CST) science and technology issues through UK
government departments to maximize
emerging  technologies  (autonomous
vehicles and robotics).

Federal Ministry for Alemania The Federal Ministry of Education and
Research and | (BMFT Research (BMBF) has as its main function
Technology , 1972) the promotion of basic research, applied
Bundesministerium research, and technological development in
fir Forschung und Germany.

Technologie

(BMFT)
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National Science | (NSC, | China It is a ministry in charge of promoting and
Council (NSC) 1959) developing scientific research processes in
China, supporting university research and
science parks to develop science,
technology, and innovation.
Ministry of | (MECS | Japon The Ministry of Education, Culture, Sports,
Education, Culture, | ST, Science, and Technology of Japan
Sports, Science, and | 2001) coordinates  education, science, and
Technology technology in Japan's academic, cultural,
(MECSST) X &%l and sports spaces.
F4H
Fundacion Espafiola | (SICTI, | Espafia It is a dependency of the Ministry of
para la Ciencia y | 2011) Science and Innovation of Spain, which
Tecnologia (SICTI) analyzes and monitors the strategies of
Spain's  Science, Technology, and
Innovation (EECTI). In addition, it
contains information on the financing of
Spanish research.
Consejo Nacional de | (CNPq, | Brasil It is an institution linked to the Ministry of
Desarrollo Cientifico | 1951) Science, Technology, and Innovation, in
y Tecnoldgico charge of promoting Science, Technology,
(CNPQ) and Innovation, strengthening the frontiers
of knowledge and sustainable
development.
Consejo Nacional de | (CONI | Argentina It is the main entity dedicated to promoting
Investigaciones CET, science and technology in Argentina,
Cientificas y | 1958) aiming to improve relations with society
Técnicas and the national production system.
(CONICET)
Consejo Nacional de | (CONA | México It promotes the development of scientific
Cienciay Tecnologia | CYT, research, technology, and innovation to
(CONACYT) 1970) promote the country's technological
modernization.
Departamento (COLC | Colombia Minciencias coordinates the National
Administrativo  de | IENCI System of Science, Technology, and
Ciencia, Tecnologia | AS, Innovation-SNCTI, creating a scientific,
e Innovacion | 1968) technological, and innovative culture in
(COLCIENCIAYS) Colombia so that the regions, the
productive sector, professionals and non-
professionals, students and teachers (basic,
secondary, undergraduate, and
postgraduate) ), participate in research
strategies and agendas.
Comision  Nacional | (CONI | Chile It is a corporation in charge of
de Investigacion | CYT, strengthening  the  scientific  and
Cientifica y | 1966) technological base, to promote scientific
Tecnologica and technical culture in the population.
(CONICYT)
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Consejo Nacional de | (CONI | Uruguay An advisory body of the public powers
Innovacién, Ciencia | CYT, (Executive and Legislative) on science,
y Tecnologia | 2006) technology and innovation (CTI) issues.
(CONICYT)
Consejo Nacional de | (CONA | Paraguay An entity in charge of formulating,
Cienciay Tecnologia | CYT, coordinating, articulating, promoting,
(CONACYT) 1997) evaluating, and executing policies to guide
Science, Technology, Innovation, and
Quality, contributing to sustainable
development.
Secretaria Nacional | (SENA | Ecuador It is the main body of the Science,
de Ciencia y | CYT, Technology, and Innovation (STI) system,
Tecnologia. 2008) in charge of formulating STI policies.
(SENACYT)
Consejo Nacional de | (CONC | Peru The body in charge of the direction,
Ciencia, Tecnologia | YTEC, promotion, coordination, supervision, and
e Innovacién | 2006) evaluation of science, technology, and
Tecnologica technological innovation promotes
(CONCYTECQC) scientific and technical development.
Consejo Nacional de | (CONI | Venezuela | Promotes and consolidates the
Investigaciones CIT, strengthening of the country's scientific and
Cientificas y | 1990) technological research activity.
Tecnoldgicas
(CONICIT)
Secretaria Nacional | (SENA | Panama Their purpose is to strengthen, support, and
de Ciencia, | CYT, promote  science, technology, and
Tecnologia e | 1997) innovation to raise the productivity,
Innovacion competitiveness, and modernization of the
(SENACYT) public, private, and academic-research
sectors, promoting the dissemination of
knowledge to society.
Consejo  Nacional | (CONI | Costa Rica | Its purpose is to promote the generation of
para Investigaciones | CIT, innovation and knowledge in science and
Cientificas y | 1972) technology, which allows improving the
Tecnologicas quality of life and the sustainable
(CONICIT) development of society.
Consejo Nacional de | (CONA | El Salvador | Its mission is to coordinate national science
Cienciay Tecnologia | CYT, and technology policies aimed at the
(CONACYT) 1992) economic and social development of the
country.
Consejo Nacional de | (CONC | Guatemala | Promotes scientific and technological
Cienciay Tecnologia | YT, development and coordinates the scientific
(CONCYT) 1990) and technical activities carried out by the
National Science and Technology System.
Consejo Hondurefio | (COHC | Honduras It is the entity that promotes scientific,
de Ciencia y [T, technological, and innovation development
Tecnologia 1993) by promoting science, technology, and
(COHCIT) innovation activities.
National (NCST, | Jamaica Their function is to maximize the benefits
Commission on | 1993) of science and technology strategies for
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Science and national, social, and economic
Technology (NCST) development.
Consejo (CONI | Nicaragua It deals with matters of science and
Nicaragliense de | CYT, technology through the coordination of
Ciencia y | 1995) institutional actions and research centers of
Tecnologia. the National Educational System.
Secretaria de Estado | (SEES | Republica The entity that guides science and
de Educacion | CYT, Dominicana | technology through the promotion,
Superior, Ciencia y | 1996) regulation, and administration of the
Tecnologia National System of Higher Education,
(SEESCYT) Science and Technology.
Ministerio de | (STTE, | Trinidad vy | Guides the implementation of the national
Ciencia, Tecnologia | 1984) | Tobago policy on Science, Technology, and
y Educacién Innovation (CTI) through the development
Superior (STTE) of higher education and scientific and
technological progress.

Source: Authors.

On the other hand, in Table 3, It can be seen that each country has an
organization to promote and measure scientific production through strategies to
strengthen research, technology, and innovation, according to the organization
and political structure of each state, taking into account their needs,
characteristics and how the investigative, visibility and quality processes of
educational institutions are conceived as organizations conducive to the
generation of knowledge, which allows the increase of Intellectual Capital
through the use of intangible resources in organizations such as knowledge, the
experience, skills, and competences of the researchers, the physical, the
technological and financial infrastructure of the organization, and the networks
of scientific collaboration (Quintero-Quintero et al. 2021). Finally, it is
concluded that the taxonomies or approaches to scientific production depend on
the particularities of each country, for which trends and policies have been
established that frame the direction of research processes at a general level and
in a particular way of HEIs.

Table 3. Main studies on scientific production at a global level according to the citation index.

research fields.

Research Ref. Objective and findings Cites
Some (Gutiérrez- Analyzed the quality and quantity of | 94
bibliometric Salcedo et al. | scientific production to explore a field of
procedures for 2018) research by analyzing the performance of
analyzing and scientific actors (countries, universities,
evaluating departments, researchers) as well as the

impact of their activity based on
bibliographic data and scientific mapping.
This study presents some techniques and
software that allow analyzing the effect of a
field of research and its scientific structures,
based on bibliometric indices (h, g, hg, and
g2), in addition to the h-classics approach,
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which identifies the classic articles of a
research field and three free scientific
mapping software tools.

imbalances and
divides in the
scientific
production of
climate change
knowledge.

2015)

was studied using a  worldwide
geographical  distribution  of  author
affiliations in more than 15,000 scientific
publications in the wealthiest and most
developed countries with colder climates;
the network of author affiliations of the
countries with colder climates was also
analyzed, vital research interests, but with
little knowledge exchange between regions
due to geographic proximity, common

Scopus scientific | (Kipper et al. | Abibliometric analysis was performed with | 77
mapping 2020 the number of publications, associated
production in documents, and the h-index, which included
industry 4.0 1,882 documents, and 4,231 keywords,
(2011-2018): A identifying the evolution of topics related to
bibliometric Industry 4.0.

analysis.

Ritmo de (Torres, 2020) A global view of the daily increase in | 64
crecimiento scientific production on Covid-19 was
diario de la obtained in open access databases such as
produccion Dimensions and Web of Science Core
cientifica sobre Collection, which indexes a total of 9,435
covid-19. publications, well above Scopus (1,568)
Anélisis en bases and WoS (718). ).

de datos y

851epositories en

acceso abierto.

¢How to boost (Ebadi & | | identify a positive impact on the age of | 51
scientific Schiffauerova researchers and funding, the quantity and
production? A 2016) quality of scientific output of individually
statistical funded researchers in Canadian natural
analysis of sciences and engineering. Academic
research funding researchers produce more articles, but those

and other with industry affiliation do so with higher
influencing quality.

factors.

Eficacia del (Martinez et al. | The impact of scientific production in | 38
método flipped 2019) Scopus and WOS on the flipped classroom
classroom en la methodology and its effect on the academic
Universidad: performance of university students were
metaanalisis de la analyzed. It evidences a bias in the
produccion publications favoring this method over
cientifica de other methods.

impacto.

Geographical (Pasgaard et al. | The scientific production on climate change | 32
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environments, and similar political and
economic characteristics.

nanotechnology
scientific
production:
Where Canada
stands in
comparison to
the United States.

Global scientific | Fanetal. (2016) | A bibliometric analysis on robotic surgery | 31
production of in medicine was carried out on the Web of
robotic surgery in Science, with 3,362 articles between 1994
medicine: A 20- and 2015, showing a significant increase of
year survey of 572.87% compared to the previous decade,
research with leadership from the USA that has
activities. published 1,402 articles (41.701% ),
followed by Germany with 342 (10,173%).
The journal with the highest number of
publications is the Journal of Endourology
with 237 (7%), followed by Surgical
endoscopy and other interventional
technigues with 188 (6%).
The role of (Tahmooresnejad, | Compare the impact of public grants | 19
public funding in | et al. 2015) (government  funds) and scientific

collaborations in publications related to
nanotechnology between Canada and the
USA, concluding that research funding has
a very positive linear impact in Canada. In
contrast, the USA has a non-linear effect on
the number of publications; regarding
collaboration, a positive result was
evidenced in the number of citations only in
the USA.

Source: Authors.

It is important to mention that the most important empirical studies on scientific
production have been carried out on topics such as trends, public financing for
research, robotic surgery in medicine, bibliometric analysis in open-access
databases, neurosciences, research, international collaboration, geographical
imbalances and divisions in the production of knowledge (See Table 4). In
affinity with the above, this topic has been widely studied in various countries
and areas of knowledge, with few studies on scientific production influenced by
intellectual capital from 2015 to 2021 being visualized in Scopus.

Table 4. According to the citation index, the main studies on scientific production in Higher
Education Institutions (IES).

productivity on
digital
competence of
future teachers:
Bibliometric
approach in

Research Ref. Research results Cites
Impact of | (Rodriguez | Through bibliometric analysis, analyzed the | 38
scientific et al. 2019) | scientific production with the greatest impact of

digital skills in the training of teachers in higher
education, using the Scopus and Web of Science
databases in the years 2014 to 2017, concluding
that there is a strong trend of publications in
English in minutes and scientific articles from
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Scopus and Web

journals, which places Spain as the most influential

scientific production in universities.

of Science. country in such publications.
The VQR, | (Abramo & | The quality of research (VQR) was evaluated in | 30
Italy's  second | D’Angelo | Italian universities from 2004 to 2010, simulating
national 2015) the selected research products in a set of rankings
research applying the precise VQR qualification criteria.
assessment: Later these "VQR rankings" were compared with
Methodological the application of adequate bibliometrics, and
failures and finally, the comparison was extended to university
ranking rankings based on scientific production for the
distortions. period studied.
Scientific (Rasolabadi | Bibliometrically carried out the scientific | 30
production  of | et al. 2015) | production in five medical universities of western
Medical Iran in Scopus from 2010 to 2014, evidencing 3011
Universities in publications, which were cited 7158 times with an
the West of Iran: average rate of 4.2 citations per article. These
A Scientometric universities obtained an H-index between 14 and
analysis. 30. Ilam University of Medical Sciences had the
highest international collaboration with an (INI)
with an index of 0.33. The highest growth rate
belonged to the Kurdistan University of Medical
Sciences (69.7).
Scientific (Miguel et | The world scientific production of open access was | 23
Production on | al. 2016) analyzed, both in the academic and scientific
Open Access: A context, showing that the most productive
Worldwide researchers are from the USA, Canada, France, and
Bibliometric Spain. Thus, a collaborative network with some
Analysis in the subnetworks with diverse co-authors was observed,
Academic and concluding that Open access is a new emerging and
Scientific frontier field of library and information science.
Context.
Scientific (Gonzales | A bibliometric analysis of the scientific production | 13
production  of | etal. 2018) | of the Faculty of Medicine of the National
the medical University of Trujillo (Peru) was carried out
school of a through a literature review using the
Peruvian Medline/PubMed and Scopus databases up to June
university in 2016. It was evidenced that there are 54 articles (43
Scopus and in Scopus, 39 in PubMed, and 28 in both), which
Pubmed. were published in 21 journals, including 2 Peruvian
journals, and 16.7% (9/43) of them were written in
English, with a membership of 39 authors,
concluding that scientific production is low, and
collaborative networks are required.
University- (Azagra et | The research exposed that spending on R&D in | 13
industry al. 2019) OECD countries and other economies in the
scientific context of the Great Recession (2007-2013), where
production and industry dominated university-industry scientific
the Great production, but the crisis changed the impact of that
Recession. source of expense, the great recession harmed
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Medicine of the
National
University  of
Colombia

Knowledge (Arbelaez | Analyzed 628 articles from 152 Biological journals
linked to | etal. 2017) | at the Alexander Von Humboldt Biological
museum Resources Research Institute, Colombia (IAvH-
specimen CB), confirming that these publications are mainly
vouchers: regional or national, with a growing trend in terms
measuring of the number of articles published through the
scientific time, where 1AvH-CB is a massive source of
production from scientific knowledge about Colombian
a major biodiversity.
biological
collection in
Colombia.
Co-authorship (Rodriguez | It was visualized in the scientific publications by
networks as a | & Gomez, | eightresearch groups in Biology from 2001 to 2014
tool for | 2017) of the Pedagogical and Technological University of
evaluating the Colombia (UPTC), a low density represented in a
scientific reduced number of relationships between authors
production  of and groups of this institution. Therefore, their
research groups. relations with external institutions, both national
and international, are greater.
The scientific | (Ravelo et | It was found that in the Revista Acta Colombiana
production  of | al. 2016) de Psicologia de la Universidad Catdlica de
the Colombian Colombia from 2010 to 2014, the area with the
record of most significant influx was neuropsychology and
psychology: bibliometrics, with an average of 3.8 and 3.5
Descriptive authors, respectively, while the legal area has one
analysis of the author per item; the year 2014 was the most
period  2010- productive in publications with an average of 27 in
2014. the areas of psychology and health, whose origin
corresponds to 60.5% of international authors.
Efficiency in the | (Cortés, Evaluated the efficiency of digital databases in
use of digital | 2016) scientific production in accredited universities in
databases  for Colombia in 2013 using Scopus publications. It is
scientific concluded that Colombia has had an outstanding
production in performance in Latin America due to an increase in
Colombian participation of 2.5 % from 1996 to 6% in 2013, a
universities. level reflected in the fifth position of the Top ten
most productive countries. Therefore, the joint
purchase of digital databases, open access
resources, and adjusting policies encouraging
research is recommended.
Scientific (Escobar, The Faculty of Medicine of the National University
production  of | Eslava, & | of Colombia was analyzed in terms of scientific
the departments | Gomez, production in the Sara module (database) in the
of the Faculty of | 2016) period 2000 - 2012, showing that there are 8777

scientific publications, with a participation of 3873
articles that represent the 44.1%, where internal
medicine in the area with the highest production,
and finally the publications by academic
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between 2000

and 2012.

departments is proportional to the number of
publications made.

Characterization
of the scientific
production  on
university
classifications.
A bibliometric
study from 1988
to 2018.

(King et al.
2020)

This work described the evolution of the
investigations through the search for articles on the
evolution of the publications in WOS on university
rankings after the publication of the first ranking
(Shanghai in 2004), it was determined that the
highest productivity contained in the University
Ranking belongs to Europe and second and third
place in Asia and America. Therefore, the authors
who contribute the most publications on this
subject of study belong to European institutions.

the Colombian
Act of
Psychology: a

Scientific (Sanchez et | It was evidenced in 62 medical schools registered
production in | al. 2016) in the Ministry of National Education that there
the medical were 14,167 scientific publications in the period
schools in 2001 to 2015, identifying the University of
Colombia in the Antioquia, Rosario University, Valle University,
period 2001- National University of Colombia, and the
2015. Pontifical Javeriana University as the five most
productive institutions, as well as it was established
that the first 10 faculties contributed 78.5% of
publications.
State of the | (Zarate et | Analyzed the behavior and work of the research
scientific al. 2017) groups formed at the national level with research
production  of lines in Corporate and University Social
Social Responsibility, based on the concepts of
Responsibility Intellectual Capital, highlighting that the research
in Colombia. areas of the CSR and/or RSU groups correspond to
12 lines in areas such as Business / Productivity /
Competitiveness; CSR; and Social Responsibility.
It was identified that there are 524 researchers in
CSR and/or RSU, of which 59% have a Master's
degree and 20% a Doctorate.
Implementation | (Vazquez Determined that the Technological Universities of
of an annual | & Posada, | Bolivar in the period 2017 - 2019 exceeded the goal
plan of goals for | 2020) of scientific production, depending on some
the academic departments of Engineering. In addition,
improvement of there is a preference for the publication of
scientific conference proceedings instead of books or
production in a journals through the evaluation of variables such as
Colombian type of product, number of authors, thematic area,
university. and temporal evolution in Scopus.
Positive and
negative
aspects.
The scientific | (Ravelo et | A bibliometric analysis of 127 articles published in
production  of | al. 2020) the journal Acta Colombiana de Psicologia of the

Catholic University of Colombia between 2015 and
2019 was carried out, finding 74% of international
authorship of publications. In addition, 42.5%
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bibliometric Health, 21.3% in psychometrics, and 87% have a
analysis of the quantitative approach, concluding that this journal
period 2015 - makes essential contributions to psychology in
2019. Latin America.

IJPR in PubMed | (Alzate, Identified the Latin American journals that are part | 0
central: A | 2020) of the database of the National Library of Medicine

contribution to
Latin America's

of the US National Institutes of Health (PubMed
central - PMC) and that publish in biomedical and

scientific life sciences journals. In PMC, there are 3,194
production and indexed journals, where Latin America participates
edition. with 40 (1.25%), 39 are indexed in Scopus, and 25

in WOS, of which 36 belong to Brazil. As for
Colombia, there are 275 journals that are indexed
in Publindex, 63 belong to medical, biological, and
psychological sciences, 27 are indexed in Scopus,
eight in WOS, and only two in PMC. Finally, it was
concluded that there is low indexing in the PMC of
Latin American journals.

Source: Authors.

Based on the literature review in Scopus, a high percentage of bibliometric
analyzes of scientific production are carried out using study variables such as
specific areas of knowledge or in certain research journals and/or countries,
using various databases. Therefore, research of this type that is carried out, in
general, is scarce. Concerning the above, in this study, a general bibliometric
analysis of scientific production is carried out, in which various countries, areas
of knowledge, and research journals are involved, where many authors
converge, and the database is also used Scopus data.

CONCLUSIONS

Scientific production is considered a product of research developed mainly in
Higher Education Institutions and/or universities. Through its research mission,
developed by university professors, it has become a fundamental instrument for
the improvement of academic quality in HEIs worldwide, where publications
are considered the main component in scientific activity and a fundamental pillar
in higher education, thus allowing universities to be classified according to their
scientific production and indicators academics. Likewise, there is an agreement
where it is established that scientific production depends mainly on the impact
of research and innovation policies and trends in research in each country, which
affects the local and global dynamics of scientific production.

The new lines of research in this topic of study can be related to the study of
financing, the necessary technological infrastructure, and the generation of
research collaboration networks for scientific production in HEIs, which
contributes to decision-making by part of the directors of these institutions to
make greater scientific contributions. In addition to obtaining better
classifications in the university rankings, greater prestige, and institutional
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reputation, because few studies can reveal the sources of financing of
government entities and the same institutions worldwide, it is also required to
know the types of technologies that are used to establish scientific collaboration
alliances in local, national and global HElIs.

The limitations of this study are oriented to the use of the Scopus database to
carry out the bibliometric analysis; even though it has excellent international
scientific prestige due to the quality of its scientific publications and
comprehensive coverage, other databases can be used by researchers to carry
out this type of study.
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