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Abstract 

This exploratory study aims to wide the debate over the impact factor and its application as a tool in the 

assessment of science. The analysis of scientific activity has been the subject of much debate, especially in the 

last decade. The impact factor and the citation frequency have been regularly used in the individual analysis of 

researchers as well verify the performance of journals, investigators, research centers, graduate programs, 

institutions and countries. The impact factor of a journal can be highly influenced by few of its articles that are 

very frequently cited. Some researchers are more concerned about publishing in high impact journals than about 

doing science itself.  
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The manner how the scientific research output is assessed by funding agencies, academic institutions, among 

others, has been the subject of much debate and the current great question is whether the impact factor (IF) is the 

best indicator to assess the scientific quality or an already obsolete measure. There is one movement of 

researchers against the impact factor to be used as a qualitative measure of research articles or even as an 

indicator of the contribution of a scientist for possible hiring, promotion or decision for grant. Then, there is a 

need of academic community deeply reflect on this important issue.  

Key words: impact factor; citation database; scientific quality; research outcome evaluation. 

1. Introduction  

The terms “bibliometrics”, “informetrics” and “scientometrics” are derived from the fusion between the suffix 

“metrics” and bibliography, information and science, respectively [1].  

Informetrics is characterized by the study of quantitative aspects of information in any format, regardless of the 

social group, with incorporation, use and extension of its assessment going further than the limits of 

bibliometrics and scientometrics [2, 3, 4]. Authors in reference [5] established that this science works with 

modalities of information and communication production in nonacademic communities, while Authors in 

reference [6] defines it as an emerging subfield of information science, based on the combination between 

advanced information retrieval techniques and quantitative studies of the information flow [7]. 

Bibliometrics is a field of information science which measures, by means of statistical analyses, the scientific 

and technological investigation outputs [8] in the form of different scientific publications such as papers, books 

and edited journals [9, 10].  

Scientometrics can be defined as the study of the quantitative aspects of science as a subject or economic 

activity [3], in which analytical numeric techniques are applied to study the science of science [9], or even as the 

deepening of quantifiable aspects of the scientific knowledge activity like the generation, propagation and use of 

such information [11]. More recently, the term “webometrics” was added; it consists in the study of web 

resources and “patentometrics” which, by analyzing patents, measures the technology and innovation degree of 

a country or industry sector in association with the scientific knowledge [11]. 

Webometrics relates the major web elements (domains, sites and pages) to their links and matrix of resulting 

links that involve the whole net extension [12], focusing on quantitative features and aspects of the use of 

information resources, structures and technologies in the web [13]. Investigators have been interested in the 

development of the Web impact factor [11]. The bibliometric indicators of scientific production can be 

subdivided into two groups: quantitative indicators, which correspond to the number of published papers, and 

those of impact, which are based on the number of citations of published papers. Analysis of registered patents 

constitutes the main indicator for the technological area. They can be used in scientific politics programs, as 

well as in studies to assess the latter, measuring the scientific "power" and "prestige" of countries, regions and, 

in particular, universities or research centers [9,14].  
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In the academic environment, citations can be considered indicators of the researcher's performance and are 

commonly used to assess the research impact on the scientific community. Once the paper is not cited, it is 

assumed to not arouse interest in the above-mentioned community [15]. Thus, not being cited shows that the 

author is not participating in the debate over his/her own area [16]. The journals of greatest impact in each area 

are generally those that follow the best criteria of quality, prestige and international diffusion; they are 

extremely rigorous in the analysis of manuscripts received for publication [9].  

For the assessment of a researcher's academic excellence, there has been certain convergence among experts in 

considering the output quality [4]. The analysis of scientific activity has been the subject of much debate, 

especially in the last decade [17,18]. Indicators such as the impact factor and the citation frequency have been 

regularly used to verify the performance of journals, investigators, institutions and countries [11].  

The current great question is whether the impact factor (IF) is the best indicator to assess the scientific quality or 

an already obsolete measure [19].  The present study consists in an exploratory study aimed at widening the 

debate over the impact factor and its application as a tool in the assessment of science. 

2. Literature Review 

The impact factor (IF) was idealized in the classic article by authors in reference [20], with the aim of helping 

scientists search for bibliographic references for their own investigation and for the recognition of their work.  

Subsequently, authors in reference [21] suggested that the counting of citations reflects the importance of a 

journal, even though some periodicals are widely used but rarely cited. That author stated that the IF could be 

rather useful for librarians in the management of subscriptions and periodical collections and for editors to 

discover some interesting parameters of their own journal; similarly, the interest of research funding bodies 

(funding agencies) ends up restimulating the need of authors, librarians and editors to use the IF [4]. Therefore, 

this indicator has become the most important measure in the assessment of science. 

The IF is calculated by a formula in which the sum of citations in a certain year is divided by the number of 

academic articles published in the two previous years [20- 25]. The IF of periodicals selected by Thomson 

Reuters is published every year in the Journal Citation Reports (JCR) and the citations of each article are 

provided at the platform Web of Science (WoS). 

In addition to the IF, other two indicators are annually published in the JCR, according to the periodical's title: 

the immediacy index and the cited Half-Life. The former is determined by the citation speed of the papers of a 

journal or periodical. The lower this index, the higher the journal value, since its content is rapidly used by other 

researchers who transform it into new knowledge. The latter indicator demonstrates the obsolescence degree of 

a periodical, i.e., the time needed for the papers in this journal to reach 50% citations, which can be related to 

the validity of such information [26, 9, 6]. 

Authors in reference [23, 27] criticized the indiscriminate use of the IF and reinforced that the latter was created 

to compare journals, not authors.  
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On the other hand, he stated that there is no better measure of the quality of papers. That author also contended 

that journals with higher IF are more prestigious, receive a larger number of manuscripts to be considered for 

publication, but only accept the best ones.  

Previous studies have evidenced association between the IF and the initial date of publication of periodicals 

[28], their circulation [29], the number of authors [30], the density of papers [4], and the literature obsolescence 

rhythm. 

Systematic comparison and monitoring of the evolution of the scientific production of institutions, research 

centers or even countries have indicated that the number of published articles may become a very useful and 

important indicator. The number of citations received by a paper is an indicator of the influence or impact that 

its content had on the scientific community of that field [9].  

The quality and the impact of a paper do not have the same meaning. The former is linked to the scientific 

content, to the methodology appropriateness, to the clarity of writing and to the originality of the design and 

conclusions, whereas the second term is related to the influence of the paper on correlated studies at a certain 

time. Thus, the impact of a study on a certain area consists in an indirect indicator of the study's quality [22, 9]. 

In light of this discussion, authors in reference [9] cited four limitations to the use of indicators of the impact. 

The first one is the inexistence of an appropriate model to standardize the citation process; the second one is the 

fact that citations are from the data bank of Science Citation Index provided by ISI;  the third one is related to 

the use of literature reviews or papers that introduce techniques or methods, which leads to a large number of 

citations; the fourth limitation is associated with the fact that comparisons among areas or subjects, based 

exclusively on the number of citations or on the impact factor, are not totally appropriate.  

There is a strong positive correlation between the number of self-citations and the number of authors in 

publications. The effect caused by self-citations must be carefully considered before adopting citations as 

indicators of the scientific impact [31]. 

Thus, journals that carry the word “review” in their title generally have higher IF because they are more 

frequently cited, whereas articles contained in journals of social sciences and mathematics, for example, tend to 

have lower IF since citations tend to occur at a higher frequency for older manuscripts or books, which are not 

counted. Furthermore, the larger the number of authors in a paper, the larger the number of citations [32]. 

There is much debate over the subject impact factor, which was initially created to guide scientists in the search 

for bibliography for their own papers, allowing the interaction among researchers and helping librarians in the 

decision on which journals to be acquired. Over time, it has become the most important measure of scientific 

performance applied to journals, articles, scientists, universities, among other things, and this has generated 

much discussion among the scientific community [19]. In Argentina and Chile, according to reference [33, 34], 

for the field of Medicine, there are more citations of papers in English than in Spanish, regardless of the quality 

of the involved articles. 
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The IF has been used, at a certain frequency, in the assessment of scientists aimed at promotions and job 

opportunities [35], in the scientific assessment of institutions [36, 37] and graduate programs [38], in the 

individual analysis of researchers in reference [30, 39, 40, 41] or for the concession of research grants [42, 14].  

The first study of the opinion of scientists on the impact factor was conducted by [19]. A total of 1704 

researchers of all fields of knowledge from 86 different countries participated in this survey, which indicated 

that the more articles they published, the less they believed that the impact factor consisted in a good measure. A 

possible explanation for this surprising result could be the fact that the most productive scientists do not need 

this measure. 

Authors in reference [43] evidenced no positive correlation between the impact factor and the self-citation rate, 

differently from the findings of [44, 45]. 

Citations and the impact factor can be raised by means of self-citation using editorial material, i.e., the editor 

cites articles of his/her own journal, increasing the number of citations [46]. The issue is that there is no penalty 

for excessive number of self-citations [47], which should not exceed 20% of the total [48]. The impact factor of 

a journal can be highly influenced by few of its articles that are very frequently cited [49]; it has been proposed 

that around 20% articles account for 80% of all citations [50].  

A study evidenced that the self-citation levels were lower in Egypt, Algeria, Ukraine and Indonesia and higher 

in China [45]. Investigation into 222 journals from the latter country, including: 76 of agronomy (representing 

34.2%), 57 of biology (25.7%), 28 of environmental sciences and technology (12.6%), 15 of forestry (6.8%), 24 

academic journals of agrarian universities (10.8%), 9 of aquatic sciences (4.1%) and 13 of livestock and 

veterinary medicine (5.9%), evidenced that the mean rate of self-citation ranged from 2 to 67% in 2006, from 

one to 68% in 2007 and from 0 to 67% in 2008 [51]. 

Authors in reference [52] proposed a ranking of authors according to the H-index, which is the best tool to 

assess the quality of the individual scientific output of authors [32].   

The understanding that studies of science should not follow merely quantitative criteria has changed to the idea 

that they should be based on bibliometric techniques added of other references and methods, as is the case for 

studies that describe the history of scientific production, based on the concepts of the archeology of knowledge 

by Foucalt in reference [10]. Introduction of the sociology and history of science has triggered the approaching 

between quantitative and qualitative studies [53]. 

Researchers are more concerned about publishing in high impact journals than about doing science itself [54]. 

Even though the impact factor has been a good indicator to classify the scientific influence and the level of 

journals, it is now time for newer indexes to rank periodicals, such as the Eigenfactor, which are possibly less 

subjected to manipulations [51]. Citations are not the only indicators of scientific quality [55].The manner how 

the scientific research output is assessed by funding agencies, academic institutions, among others, has been the 

subject of much debate, especially during the Annual Meeting of the American Society for Cell Biology, in San 

Francisco, California, in December 2012.  
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This group of editors of scientific journals generated a set of recommendations, named DORA (Declaration on 

Research Assessment). Thus, this movement, formed by more than 150 scientists and 75 scientific 

organizations, including the American Association for the Advancement of Science (AAAS), aims to eliminate 

the use of the impact factor of periodicals in the assessment of an individual scientist.   

This declaration emphasizes the idea that the impact factor should not be used as a qualitative measure of 

research articles or even as an indicator of the contribution of a scientist for possible hiring, promotion or 

decision for grant [32]. DORA also provides a list of specific actions directed to improve the form how 

scientific publications are assessed by funding agencies, institutions, editors, researchers and other organizations 

[56]. 

By removing self-citations from a certain body of work, citation indexes will produce more significant results 

[57]. Citation analysis is a tool researchers have for personal reflection and planning of their research, even 

though there are risks of inappropriate use [55]. The present study consists in an exploratory study aimed at 

widening the debate over the impact factor and its application as a tool in the assessment of science. 

3. Conclusion 

There is a need of the researchers think deeply about the impact factor role as a tool to evaluate the scientific 

activity. 
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