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Abstract. Scientific production has shown significant growth in recent years,
with numerous means of communication to disseminate such production. In this
context, several studies focus on exploring the behavior of scientific evolution. For
this reason, one of the main means of scientific communication today are events,
in which countless and valuable works are generated, also enabling rapid com-
munication with possibilities for argumentation, as well as contributions between
peers. However, most works that evaluate scientific production in scientific events
usually have specific repositories as a source of data, often restricted to some
areas of knowledge. This work aims to analyze the scientific production published
in the annals of events of the group of doctors who have curricula registered on
the Lattes Platform. The data used were extracted from the Lattes Platform so
that all the selection and treatment of the data of interest could be carried out. A
characterization of the articles was carried out, making it possible to understand
how Brazilian scientific production occurs. Through the results, it was possible to
verify that a large area of Health Sciences has a higher rate of publication in annals
of events; to draw a temporal analysis, it was verified the volume of publications
that use persistent identifier (DOI) and which are the 10 countries that have the
highest volume of publications in events. Through the results, it is possible to
present traces of how Brazilian scientific production occurs in this medium of
dissemination through various characteristics outlined in this work.
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1 Introduction

The internet has become a great repository of scientific knowledge, providing access to
this valuable asset to users simply and intuitively, allowing the availability and access
of scientific works, which include their analyses and their results, as well as enabling on
the part of these users to disclose their personal, professional and academic information.
Currently, there are several sites for recording this information and several institutional
repositories that also enable scientific dissemination by groups of individuals.

There are countless studies available on the internet that use data from scientific
productions and the works that carry out analyses of scientific publications have gained
prominence. Scientific productions are an integral part of the individual’s knowledge
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production process, in which he can make available this knowledge acquired through
articles in conference proceedings and journals, books, book chapters, abstracts, the-
ses, dissertations, and monographs, among others, other means of dissemination and
communication of science [1].

The volume of data currently available has its characteristics, unique patterns, quan-
tity, and diversity of data, thus causing a complex task to carry out studies that aim to
explore these data. In this context, bibliometrics appears intending to quantify the pro-
cesses of written communication, through the use of methods that generate statistical
analyses on the production and dissemination of knowledge applied to scientific data
sources [2].

Currently, there are several quantitative techniques to assess scientific productivity
such as bibliometrics, scientometrics, informatory, and webometrics. All the techniques
allow different analyses. Bibliometric analysis can be used to measure the scientific
production of particular individuals, research groups, institutions, geographic regions,
organizations, or events [3].

Over the last fewyears, it is possible to verify the evolution of scientific dissemination
in the various areas of knowledge, and in this context, it has been possible to verify how
this increase has been driven by the increase in scientific events in the world. Being
classified as one of the main means of scientific communication, the events, identified
as an effective means of oral communication of knowledge, have been gaining notoriety
[4].

Scientific events perform functions such as improvement of works, the reflection of
the state of the art, and communication [5]. In scientific events, documents are generated
with the works presented, popularly known as annals. The publications generated in the
events are considered by some studies, as the most current academic productions [6].

The behavior of scientific publications in a givenfield of research allowsnewperspec-
tives to understand it, enabling a new aspect in the evaluation of science [7]. Therefore,
analyzing how publications in annals of events have been carried out presents itself as
an important mechanism for understanding the evolution of scientific events in a general
context or in certain areas of knowledge.

However, in general, information related to scientific production in annals of events
is present in numerous data repositories, thus making it difficult to recover and analyze
data, especially on a large scale. As in the study of [8], which aims to obtain a better
understanding of the characteristics of academic events in four fields of science; analyze
the metadata of academic events from four major fields of science; renowned academic
events belonging to five sub fields; through the analysis, the authors find significant
results that make it possible to observe the general evolution and success factors of
academic events, thus allowing event organizers to judge the progress of their event over
time and compare it with other events in the same field; analyzes are also presented
that enable decision-making for researchers to choose the appropriate places for the
presentation of their work.

To obtain a large set of data on scientific publications in annals of events, the CNPq
Lattes Platform appears like an excellent alternative for data collection. The Lattes
Platform has as one of its elements the curricula, in which it is possible to include
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and retrieve information inserted in the curricula by the individuals themselves, it is
characterized as an open-access platform.

In this context, in Brazil, the Lattes Platform has become a standard for recording
curricular data from the scientific community. The Lattes Platform is a powerful repos-
itory of Brazilian scientific data, which has high-quality data and allows access to the
data of registered individuals [9]. It is the responsibility of the individual to enter and
update the data. As it is a valuable repository, it is possible to find in the literature several
authors who use the Lattes Platform as a source of bibliometric studies. The first work
in the literature [3], since in addition to a broad study on Brazilian scientific production
using as a data source all curricula registered in the Lattes Platform, the author develops
a framework, implementing bibliometric techniques and metrics based on analysis of
social networks, being responsible for extracting the entire data set from the curricula.

Countlessworks use the Lattes Platform as a data source resource, as it is a rich repos-
itory including articles published in events [10–12]. Recently, [13] presents a temporal
analysis of the main keywords existing in scientific articles. Keywords from approxi-
mately 14 million scientific articles from the group of doctors referring to all major areas
of activity used, the analyses presented as data characterization, and the temporal anal-
ysis of the main research topics in Brazilian science. The initial results presented from
the application of bibliometric analysis and techniques based on social network analysis
on the keywords of articles published in conference proceedings and in periodicals of
the selected set. The results generated can serve as a basis for other studies that aim to
understand the development of Brazilian science in the various areas of knowledge.

However, there is a limited amount of works that use curriculum information from
the Lattes Platform as the main source of data in the context of works published in annals
of events. Retrieving works published in events is a complex task, due to the range of
events, formats, among other points. Using bibliometric and scientometric analyses, it
is possible to perform data analysis from academic article bases, enabling measurement
and quantification of scientific progress. In view of this, the present study presents itself
as an analysis in order to understand the behavior of published works in annals of events
registered in the curricula registered in the Lattes Platform in a global way, considering
all the registered curricula, through bibliometric analyses, general characterization of
the events, temporal analyses and quantitative analyses, making it possible to verify
representativeness by areas of knowledge.

Several points motivate the understanding of scientific production through the annals
of events, one of them is the possibility of an overview of how the different areas of
knowledge have explored this means of dissemination to present the results of their
research; in which periods there was a greater number of publications and which areas
have the highest volume of publications. Therefore, this work has the general objective
of understanding traces of Brazilian scientific production in the annals of events, using
as a data source the articles registered in the Lattes Platform curricula.
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2 Development

The Lattes Platform integrates the databases into a single system of Curricula, Research
Groups, and Institutions. However, it is the responsibility of the individual to insert all
their curricular information on the Lattes Platform, and, after inclusion, all these data are
available in open access on the internet. It is a rich repository, contemplating the record
of the professional, academic and scientific production trajectory, in which it allows
several different analyses, thus justifying the choice of this repository as a data source
for this work. However, it is not possible to retrieve all resumes at once.

The methodology used in this study was based on a bibliometric analysis concomi-
tant with a quantitative methodology. LattesDataXplorer [3] was used, this framework
allows performing the process of extracting and selecting curricular data from the Lattes
Platform, which involves a set of techniques and methods, which enables the collection,
selection, treatment and analysis of data. For this work, only the collection and selection
modules of LattesDataXplorer were used, in order to extract and select curricular data
from the Lattes Platform. Thus, the Collection module was carried out in stages, namely:
collection of URLs, collection of identifiers and extraction of curriculum.

The LattesDataXplorer extractor was used in January 2021 to collect all resumes,
about 7 million records. The format of the curricula is XML (eXtensible Markup
Language), this format allows delimitations and is suitable for automatic processing,
enabling better data handling. In order to obtain an accurate analysis of the articles
published in the annals of events, it was preferred to establish a group of individuals,
according to the level of academic training/title, who have completed the doctorate train-
ing level. The choice is made based on what Dias (2016) mentions in his work: doctors
are responsible for 74.51% of articles published in journals and 64.67% of articles pub-
lished in conference proceedings, in addition to generally having date of update their
curricula recently and notably are responsible for the highest level of training. In order
to help data analysis, after using the framework, it was necessary to create methods for
selection, treatment, and visualization (Fig. 1).

Fig. 1. Process of selection, treatment and visualization of data.

The treatment stepwas based on analyzing the set of XMLfiles. For each curriculum,
a file in XML format was extracted.
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The XML curriculum extracted from the Lattes Platform presents its structure as the
root element, called “Curriculum”; and has five child elements that have their elements
and attributes. Each resume is unique and has its information; these data aggregate
information on major areas, academic training, guidelines, productions, among others.
At this stage of the analysis, the division of information from the curriculum is carried
out, later accessing the information of interest and disregarding some information that
is irrelevant for this work.

After processing the XML, the visualization step was carried out in which the data
characterization is carried out, allowing the analysis of the data inserted in the Section
of Works in Events, a section that contains works published in annals of events, if
the individual has stated in your CV. Through the characterization of the data, it was
possible to obtain general indicators such as the total number of articles published in
Annals of events, year of publication of the articles, a total of individuals who have
articles published in Annals of events, publications by large area, individuals without
publications, publications with persistent identifiers; such indicators are presented in the
Results section.

3 Results

3.1 General Characterization

The initial characterization resulted in a set of 360,888 curricula of individuals with a
completed doctorate, this amount represents approximately 5%of curricula registered on
the Lattes Platform (data from January 2021). Among these curricula, it was found that
57,403 curricula did not have any article reported in the section of works published in
annals of events, corresponding to 16% of the group of doctors. After analyzing the data,
it was possible to understand how Brazilian scientific production happens in congress
proceedings, having the curricula registered in the Lattes Platform as a data source,
which can be analyzed by large areas of activity and perform a temporal analysis of the
publications. As the focus of this work is to characterize the articles published in the
annals of events, for the next analysis, only the data set corresponding to the 11,416,655
articles published in the annals of events identified in this study will be used.

After analyzing the data, it was possible to understand how Brazilian scientific pro-
duction happens in conference proceedings, having the curricula registered in the Lattes
Platform as a data source, which can be analyzed by large areas of activity and perform a
temporal analysis of publications. As the focus of this work is to characterize the articles
published in the annals of events, for the next analyses, only the data set corresponding
to the 11,416,655 articles published in the annals of events identified in this study will
be used.

3.2 Temporal Analysis

The temporal analysis of articles published in Annals of events was carried out to verify
the number of articles published per year, a 30-year cut-off line was drawn for better
graphic representation (Fig. 2).
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Fig. 2. Temporal analysis of articles in annals of events by year.

It is possible to observe the constant increase in the number of publications, especially
from the end of the 1990s, with the peak of publications in 2011. Afterward, a significant
drop in publications in events from 2011 and 2018 can be seen. An abrupt drop is
displayed. However, a hypothesis for the significant drop in the number of publications
in recent years may be related to the lack of updating of some curricula, which even the
author has published work, may not have registered the article in his CV. of the Lattes
Platform.

3.3 Articles in Annals of Events by Large Area

The Lattes Platform curricula allow the insertion of information on large areas of activity
of individuals following the classification of areas of CNPq. Thus, the individual inserts
his classification into nine major areas, namely: Agricultural Sciences, Biological Sci-
ences, Health Sciences, Exact and Earth Sciences, Human Sciences, Applied Social
Sciences, Engineering, Linguistics, Letters and Arts, and others. If the individual does
not inform this field, it will be blank, and in the context of this work it was characterized
as “Not informed”.

In order to understand in which large areas the individuals considered in this study
are distributed (Fig. 3). It is noteworthy that as it is possible to insert more than one large
area of activity in a curriculum when this phenomenon happened, the first record was
considered as the main large area.

It can be seen that the large area of Health Sciences has a higher rate of publication
in annals of events (20.79%). The large area of Agricultural Sciences (17.22%) is pre-
sented with the second-highest percentage, and with a similar amount, the large area of
Biological Sciences (15.51%).
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Fig. 3. General quantity of individuals with publication by large areas.

It was also possible to observe that the large area that has the highest referenced value
without publications in the annals of events corresponds to Human Sciences (16.67%),
followed by the large area of Applied Social Sciences (14.94%) and Exact and Earth
Sciences (14.22), respectively, with similar amounts.

3.4 Persistent Identifiers

All data from works published in events are manually entered by the individuals them-
selves, however, there is an alternative way to enter such data partially automatically,
using the persistent identifier DOI. When typing the identifier, the query is performed
and the data is automatically indexed in specific fields in the curricula.

In 2007, Lattes Platform curricula started to accept the DOI, making it possible to
insert it, through manual typing, allowing the Platform to make a query and fill in the
publication data automatically.

When analyzing the data of the publications registered in the curricula of the doctors
that have the persistent identifier (DOI), it is possible to verify that only 30,936 of
the articles in the proceedings of events registered in the curricula of the selected set
have a persistent identifier, represented as follows approximately 3% of the articles.
Demonstrating that it is still a little used identifier, considering that its use could add
a greater amount of data referring to the articles that are being registered. Thus, by
retrieving the information that has DOI registered in the productions of their curricula,
it was possible to distribute these over large areas (Fig. 4).

Checking the articles published in Annals of events by large area, which have this
persistent identifier linked to bibliographic production, it can be seen that there is a
notable difference referring to Fig. 3, being that individual from large areas of Exact
and Earth Sciences (30.68%) and Engineering (25.78%) are the ones that most use
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Fig. 4. General quantity of articles with persistent identifier for large areas.

persistent identifiers, and thus, provide easier access to their work, which can result in
greater visibility of their studies.

Performing the temporal analysis of articles published in Annals of events that have
the DOI, it is possible to verify some articles published before 1994 (DOI proposition)
that informed the identifier (Fig. 5).

Fig. 5. Temporal analysis of articles with persistent identifier by large areas.
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It is observed that there is a significant temporal variation in the use of the identifier.
This variation has as one of the hypotheses the volume of events in that year, in which the
number of publications may have influenced the quantitative. Or rather, how these pro-
ceedings were published, considering that some events, under the responsibility of some
organizers, value the incorporation of the DOI in the proceedings of their publications.

3.5 Analysis by Countries

The UN (United Nations), one of the main references in the recognition of countries
internationally, currently recognizes 193 countries. Through the analyzes carried out
here, it was possible to verify that the Lattes Platform has works published in annals of
events in 185 countries. These data demonstrate that Brazilian scientific production is
published in international events, enabling greater visibility of these works. For better
visualization, the ranking of the ten countries with the highest number of published
works performed, presented in shades of blue on the world map (Fig. 6).

Fig. 6. Ranking - 10 countries with the highest number of publications in events

It can be seen that Brazil is the country that has the highest number of publications,
since these data were extracted from a Brazilian Platform it is understandable. However,
the difference between the other countries in the ranking is large, a hypothesis due to
this large difference in values or due to the lack of investment for the participation of the
authors in international scientific events. The investments of higher education institutions
to send their professors to international events have been decreasing rapidly, the criteria
for participation between national and international congresses are of paramount impor-
tance for the improvement of academic production, and should be seen as an investment
and not as a cost [14].
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4 Final Considerations

With the accomplishment of this work, it observed that the data extracted from the
Lattes Platform are an excellent source to understand howBrazilian scientific production
happens in congress proceedings. Studies that focus on analyzing articles published in
annals of events in general are relevant and capable of providing several analyzes in the
context of understanding the behavior of individuals participating in the events, as well
as the publications that are being carried out.

Through the analyses carried out, some general characteristics of the data can be
observed, such as: participation in events by large area, making it possible in the future
to understand why certain large areas present a greater volume of publications in annals
of events; seasonality of publications presenting as a hypothesis the lack of updating of
curricula on the Lattes Platform, generating a drop in publications from 2018; the scarce
use of a persistent identifier, thus evidencing the difficulty of finding certain publications;
and, countries with the highest number of participation in events, generating inputs to
analyze the viability of publications outside Brazil.

This study aims to contribute to the generation of national scientific indicators, as
well as the management of information in the scientific and technological area, allowing
analysis of ideas for new events for the scientific community.
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