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Dear editor, 

Communication of scientific knowledge is key in the scientific method, and it is necessary for the 

advance of science and technology. The rapid advance of ICTs has had a tremendous impact on 

science communication. This is clearly reflected by the exponential increase in the number of 

scientific publications worldwide in the last five decades. The highest contribution numbers belong 

to the industrialized economies, given their high investment rates in education, science, technology 
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and innovation. For example, only researchers with affiliations of institutions in the United States 

and China account more than 20,3 and 8,4 million scientific publications indexed in Scopus by 

2021, which is one of the broadest and more reliable interdisciplinary scientific databases (Fig 1a); 

these countries reported a GDP of 22996 and 17734 billion USD by 2021, respectively. Of those 

scientific outputs, the engineering and technology disciplines contributed with 9.0 and 18.5%, 

respectively. As displayed in Fig. 2, China exhibits its highest contribution in the engineering and 

technology field, while for the United States this discipline ranked third. This fact reflects the 

scientific and economic development of both countries as big players in global industrial production 

and high-tech fields. Their economic development is undoubtedly connected to science. For the 

Colombian case, a total of 156.4 thousand records were retrieved in Scopus up to 2021, and the 

engineering field ranked second with 9.8% of the publications (Figs 1b and 2). 
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Figure 1. Evolution of the number of scientific papers indexed in the Scopus database. a) The United States 

and China. b) Colombia. 
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Figure 2. Distribution of publication by field of knowledge. a) The United States, b) China, c) Colombia. 

The accumulated volume of scientific publications offers enough information for a deep analysis of 

any research topic. Nevertheless, in some cases, a detailed and holistic analysis of the advances of 

research in a topic of interest is not straightforward since it is not possible to read/analyze all the 

scientific papers available. In many cases, the scientific outputs are over several thousand, which 
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difficult to get a global overview on a topic or field of knowledge, then researchers access only to a 

part of the knowledge available in the scientific literature, usually constrained in terms of relevancy 

and time. A complete and detailed scientific review allows to find gaps in the current knowledge 

and to identify opportunities to move the borders of the knowledge. In addition, a scientific review 

is a key and continuous task in the formulation of high-impact and academic research. Therefore, 

tools for monitoring scientific publications and extracting information from a high volume of 

published papers are currently in demand. In this regard, bibliometric analysis plays an important 

role in monitoring research topics and scientific efforts in a specific field, offering to the scientific 

community a panorama of the impact and evolution of the research during a definite timespan, 

networking and collaboration, connections between fields and disciplines, topics of relevance, and 

emerging topics (1). Starting from information available in the most reputable scientific databases 

like Scopus, Web of Science, PubMed, etc.,  some tools allow to analyze authors’ keywords and 

their relationship, connections between countries and researchers and institutions, journals, fields 

and disciplines, funders/sponsors, among others (2,3). It is important to highlight that bibliometric 

studies are exponentially increasing so do their relevancy in science (Fig 3). The engineering 

disciplines have contributed with 6.9% of the records, indicating that scientometrics is still an 

emerging tool in scientific mapping and technology surveillance for research purposes.  
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Figure 3. Bibliometric analysis studies. a) Evolution of the number of published papers using a bibliometric 

analysis approach. b) Distribution of bibliometric analysis publications by field of knowledge. 
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Open-source software such as VOSviewer or Bibliometrix (an R-based tool) have been reported and 

used as suitable tools for scientific mapping and bibliometric analysis in a wide range of research 

fields (Fig 3 and 4) (2–7). This approach allows the continuous review of millions of data on the 

global research ecosystem, providing information for scientific decision making, and facilitating the 

access to valuable information on a specific field of knowledge. Such tools help to continuously 

monitor and generate analysis on scientific developments that are the precursors of current and 

future research worldwide.   

 

Figure 4. Engineering related studies by Colombia researchers in 2021. Number of occurrences is 3. Only 

research articles were considered. 

 

 



Ramírez-Malule, et al/Ingeniería y Competitividad, 25(1), e30112437, enero-junio 2023 
 

Conflict of interest statement 

None. 

Funding sources 

None. 

References 

1.  Donthu N, Kumar S, Mukherjee D, Pandey N, Lim WM. How to conduct a bibliometric 

analysis: An overview and guidelines. J Bus Res [Internet]. 2021 Sep;133(April):285–96. 

https://doi.org/10.1016/j.jbusres.2021.04.070 

2.  van Eck NJ, Waltman L. Software survey: VOSviewer, a computer program for bibliometric 

mapping. Scientometrics. 2010;84(2):523–38.  

3.  Aria M, Cuccurullo C. bibliometrix : An R-tool for comprehensive science mapping 

analysis. J Informetr [Internet]. 2017 Nov;11(4):959–75. 

https://doi.org/10.1016/j.joi.2017.08.007 

4.  Gómez-Ríos D, Ramírez-Malule H. Bibliometric analysis of recent research on multidrug 

and antibiotics resistance (2017–2018). J Appl Pharm Sci [Internet]. 2019 May;9(5):112–6. 

https://www.japsonline.com/abstract.php?article_id=2917&sts=2 

5.  Ramírez-malule H, López-Agudelo VA, Gómez-ríos D. Candida auris: a bibliometric 

analysis of the first ten years of research (2009–2018). J Appl Pharm Sci [Internet]. 2020 

Mar;10(3):12–21. https://japsonline.com/abstract.php?article_id=3084&sts=2 

6.  Gómez Ríos DA, López-Agudelo VA, Urrego-Sepúlveda JC, Ramirez-Malule HD. Research 

on repurposed antivirals currently available in Colombia as treatment alternatives for 

COVID-19. Ing Y Compet [Internet]. 2021 Apr 18;23(1):e10290. 

https://revistaingenieria.univalle.edu.co/index.php/ingenieria_y_competitividad/article/view/

10290 

7.  Sweileh WM, Shraim NY, Al-Jabi SW, Sawalha AF, AbuTaha AS, Zyoud SH. Bibliometric 

analysis of global scientific research on carbapenem resistance (1986–2015). Ann Clin 

Microbiol Antimicrob [Internet]. 2016 Dec 23;15(1):56. http://ann-

clinmicrob.biomedcentral.com/articles/10.1186/s12941-016-0169-6 

 

 

 


