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Abstract

Objectives: To synthesize and contextualize a variety of approaches in the scientific literature for
identifying researchers and characterizing and measuring their scholarly activities and research
outputs, providing elements that guide the construction of researcher profiles that offer a global
and contextualized perspective.

Methodology: A systematic review of the scientific literature was conducted following the SALSA
and PRISMA frameworks, based on a Scopus search that retrieved 747 records. After applying in-
clusion and exclusion criteria, 93 documents were analyzed using text mining techniques and topic
modeling (LDA), complemented by an in-depth interpretative analysis of the articles’ content.
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Results: The review identified four main thematic axes encompassing researcher identification and
personal attributes, academic trajectory, performance metrics in scientific and alternative contexts,
distinctions, and dynamics of collaboration and work within research groups. These axes serve as a
conceptual and practical guide for developing researcher profiles with enhanced contextualization.

Keywords

Researcher profiles; author analysis; research performance metrics, scientometrics; bibliometric in-
dicators; academic trajectories; scientific collaboration.

Resumen

Objetivos: Sintetizar y contextualizar una variedad de enfoques presentes en la literatura cientifica,
utilizados para identificar a investigadores, caracterizar y medir su quehacer y resultados de investi-
gacion, aportando elementos que orienten la confeccién de perfiles de investigadores con una visién
global y contextualizada.

Metodologia: Se realizé una revisién sistemadtica de la literatura cientifica siguiendo los marcos
SALSA y PRISMA, a partir de una btisqueda en Scopus que permitié recuperar registros de 747 do-
cumentos. Tras aplicar criterios de inclusién y exclusién, se analizaron 93 documentos mediante
técnicas de mineria de textos y de modelado de tépicos (LDA), complementadas con un anélisis in-
terpretativo profundo del contenido de los articulos.

Resultados: La revision identificé cuatro ejes tematicos principales que integran la identificacién de
investigadores y sus atributos personales, la trayectoria académica, las métricas de desempeno en
contextos cientificos y alternativos, las distinciones, las dindmicas de colaboracién y de trabajo en
grupos de investigacion, que sirven de guia conceptual y practica para la elaboracién de perfiles de
investigadores con mayor contexto.

Palabras clave

Perfiles de investigadores; analisis de autores; métricas de desempefio investigador; cienciometria;
indicadores bibliométricos; trayectorias académicas; colaboracién cientifica.

Resum

Objectius: Sintetitzar i contextualitzar la varietat d'enfocaments presents en la literatura cientifica
utilitzats per identificar investigadors, caracteritzar i mesurar la seva activitat i els seus resultats de
recerca, aportant elements que orientin l'elaboracié de perfils d'investigadors amb una visié global
i contextualitzada.

Metodologia: Es va dur a terme una revisié sistematica de la literatura cientifica seguint els marcs
SALSA i PRISMA, a partir d'una cerca a Scopus que va permetre recuperar registres de 747 docu-
ments. Després d'aplicar els criteris d'inclusié i exclusié, es van analitzar 93 documents mitjangant
técniques de mineria de textos i de modelatge de temes (topic modeling, LDA), complementades amb
una analisi interpretativa aprofundida del contingut dels articles.

Resultats: La revisié va identificar quatre eixos tematics principals que integren la identificacié dels
investigadors i els seus atributs personals, la trajectoria acadéemica, les métriques de rendiment en
contextos cientifics i alternatius, les distincions, les dinamiques de collaboracié i el treball en grups
de recerca. Aquests eixos serveixen de guia conceptual i practica per a l'elaboracié de perfils d'inves-
tigadors amb un major nivell de contextualitzacio.

Paraules clau

Perfils d'investigadors; analisi d'autors; metriques de rendiment investigador; cienciometria; indica-
dors bibliometrics; trajectories academiques; collaboracio cientifica.
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1. Introduction

Science is an activity developed by individuals and collectives (Waltman, 2012; Wuchty,
Jones & Uzzi, 2007) whose fundamental purpose is to generate knowledge that contri-
butes to the progress of society (European Commission: Directorate-General for Re-
search and Innovation et al., 2017; Bornmann, 2013; Willis et al., 2017; Yu et al., 2023). For
this reason, both organizations and nations seek to promote and leverage its develop-
ment for the benefit of society. However, given the finite nature of available resources,
methodologies that enable the understanding and measurement of scientific impacts,
with the purpose of focusing and allocating resources to those groups or individuals
that prove to be the most suitable for the future, generate the need to adequately un-
derstand the domains in which researchers operate and to identify the trajectories pre-
sented by their actors. The identification of scientific individuals at the individual level
in a systematic manner dates back to the late nineteenth century, with the publication
of the book "English Men of Science” by the British scientist Francis Galton (1822-1911),
which served as inspiration for James McKeen Cattell (1860-1944), who from 1906 and
for 50 years conducted a systematic effort to compile bibliographic records of men and
women, which gave rise to the periodical directory "American Men of Science”, which
was used in the first systematic series of quantitative studies of science (Godin, 2007).

Subsequently, the construction of profiles focused on identifying thematic experts, de-
fined as individuals who stand out for their high level of knowledge in a thematic area.
Initially, identification was limited to organizations and their databases containing in-
formation on workers' skills and knowledge (Davenport & Prusak, 1998; Maron, Curry
& Thompson, 1986). This later expanded to the analysis of documents on organizational
intranets (Balog et al., 2007; Balog & Rijke, 2007; Craswell et al., 2001), and, at present,
includes external and diverse data sources (Akbar et al., 2023; Bukowski et al., 2020).

2. Theoretical framework

In this section, general characterizations of the literature on the study, measurement,
and characterization at the micro level of researchers are presented, based on personal
traits as well as those derived from their scientific work, allowing the identification of
similarities and divergences in knowledge regarding the study of the diversity of re-
searchers’ activities.

In the literature, researcher profiles have been studied in various ways, using one or seve-
ral units of analysis to examine the activities and outcomes associated with researchers’
academic development. Different analytical perspectives can be identified, with the aim
of characterizing and identifying patterns and, in some cases, establishing metrics that
provide greater understanding and context for the work researchers have developed.

The perspectives arise from the units of analysis, which are the objects or sampling
units that allow accounting for scientific performance through variables on which in-
ferences can be made (McGrath, 1996). In this way, the units of analysis that can be
considered to examine the literature related to researcher profiles include the study
of research output publications, affiliations, co-authors, impact indicators, fields of
knowledge, authorship, and scientific awards, among others.

The work carried out by researchers is diverse (Lamont, 2009; Robinson-Garcia et al.,
2023; Stirling, 2007), with differences not only in the research topics developed by the
academic community but also in orientations, both in the results and in the target au-
diences to which they are addressed.
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This diversity gives rise to different approaches used to study and characterize resear-
chers’ work, such as: a) the type and degree of contribution in group research (Robin-
son-Garcia et al., 2020; Silva & Vanz, 2022); b) the roles assumed within research groups
(Milojevi¢ et al., 2018; Wren et al., 2007); ¢) the types and levels of mobility (Robin-
son-Garcia et al.,, 2016, 2020; Robinson-Garcia et al,, 2018; Shao et al,, 2024; Sugimoto
et al., 2016); d) the number of scientific publications (Kwiek & Roszka, 2024; Wager, Sin-
ghvi & Kleinert, 2015; Wong et al,, 2022); e) the level of impact in the scientific domain
(Bornmann & Mutz, 2011; Hirsch, 2005; Smith, 2007; Uzzi et al., 2013) and in social do-
mains (Arroyo-Machado, Torres-Salinas & Robinson-Garcia, 2021; Arroyo-Machado &
Torres-Salinas, 2023; Bornmann, Haunschild & Marx, 2016; Torres-Salinas et al., 2024);
and f) those who stand out or have been awarded for their research (Cortés & Andrade,
2022; Krauss, Danus & Sales-Pardo, 2023; Kwiek & Roszka, 2024).

However, the measurement and evaluation of academic work are generally limited to
indicators associated with scientific impact (Dardas et al., 2023; Delgado-Lépez-Coé-
zar, Rafols & Abadal, 2021; Rushforth & de Rijcke, 2015), ignoring other domains and
scopes of scientific activity (Czellar & Lanares, 2013). Despite the fact that, at present,
scientometric tools allow the measurement of alternative impacts, such as presence in
alternative media and visibility (Kogyigit & Akyol, 2021; Reyes-Lillo, Morales-Vargas &
Rovira, 2025), and enable a better contextualization and explanation of the individual
performance of researchers, considering their personal characteristics and the diver-
sity of media they use to conduct and disseminate their work (Robinson-Garcia et al.,
2025), elements such as collaboration and co-authorship networks are also evaluated
(Katz & Martin, 1997; Lazcano-Pefia & Reyes-Lillo, 2020; Sonnenwald, 2007). Conside-
ring diversity and characteristics is key to achieving a more reflective, inclusive, and
effective management of research and public policy responses (Chinchilla-Rodriguez,
Escabias & Morillo, 2025).

3. Objectives and research questions

Considering the diversity of approaches developed in the literature for studying the
work of academics, the following research questions arise:

Q1: How can the different perspectives be characterized to obtain a global view of
researchers’ work?

Q2: What characteristics and aspects of researchers and their work have been
identified and measured?

Q3: What units of analysis and data sources are used by the different approaches?

Based on these questions, the present review seeks to contribute by synthesizing and
contextualizing the diverse perspectives necessary to obtain a global view of resear-
chers’ work. Accordingly, the objective of this review is to synthesize the approaches
and methods in the scientific literature used to characterize and measure researchers’
work and to develop researcher profiles.

4. Methodology

To achieve the stated objectives, a systematic review has been conducted and struc-
tured according to the SALSA (Grant & Booth, 2009) and PRISMA (Page et al., 2021)
frameworks, with the aim of ensuring a replicable search strategy and criteria for the
inclusion and exclusion of the retrieved scientific literature, as well as the use of other
elements characteristic of this type of bibliographic review work.
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The search strategy was based on keywords grouped into 2 domains linked by an "AND"
operator, one focusing on concepts that identify literature treating researchers as the
object of study, and another that identifies literature describing studies analyzing bi-
bliometric, informetric, altmetric, and similar data. In addition, the SCOPUS database
was used without specifying a publication date range, language restrictions (English
or Spanish), or limitations related to document type or specific thematic areas. The
decision to work exclusively with SCOPUS was based on its broad coverage of inter-
national scientific production, particularly in the social sciences and interdisciplinary
areas linked with Library and Information Science and Computer Science Applications
(Bakhmat et al., 2022).

Reinforcing the above, Codina et al. (2020) argue that, given the number of publications
in the social sciences and humanities contained in SCOPUS, it constitutes the most
methodologically consistent alternative for conducting reviews in these disciplines. In
this sense, the choice of SCOPUS sought to ensure a broad and representative retrieval
of scientific literature relevant to the object of study while maintaining the coherence
and traceability of the methodological process.

Therefore, the search equation (see Figure 1, Search equation) was applied on January
21, 2026, in the SCOPUS database.

( TITLE-ABS-KEY ( "individual authors" OR "author level" OR "author* profil*" OR "researcher*
profil*" OR "academic* profil*" OR "scholar* profil*" OR "research career*" OR "academic
culture” OR "scientist* profil*" OR "Thesis supervisor" OR "micro level" OR "roles of
collaborators" ) AND TITLE-ABS-KEY ( scientometric* OR bibliometric* OR altmetric* OR
informetric* OR webometric* OR "scientific performance" ) )

Figure 1. Search equation

The search generated a sample of 747 documents, which was exported as a CSV file for
processing in a spreadsheet.

To determine which documents to include or exclude, the criteria in Table 1 were applied
by analyzing metadata such as publication type, language, source, titles, and abstracts.
Consequently, documents that demonstrated thematic relevance to the established ob-
jective were retained. To this end, the following inclusion criteria were established:

Table 1. Criterion

Criterion Inclusion Exclusion
Publication type Articles y Review Other types
Publication language English and Spanish Other languages

Articles published in journals indexed in the
categories Library and Information Science
Thematic field and Computer Science Applications were | Journals from other fields
selected, in order to identify literature that
thematically addresses the object of study.

Studies at the individual micro level that
explicitly analyze researcher profiles, typol-
ogies, trajectories, academic roles, or scien-
tific behaviors.

Studies focused on institutions, countries,
disciplines, or journals, without an individ-
ual-level analysis of the researcher.

Topical relevance

Empirical studies (quantitative, qualitative,

: ini icles, , editorials, -
or mixed-methods) and conceptual stud- Opinion articles, essays, editorials, com

ments, personal reflections, or theoretical

Type of study ies with an explicit methodological frame- | . : o S
: pieces without empirical application or
work (e.g., proposals of validated models or .
. methodological development.
grounded typologies).

Studies that measure dimensions of perfor- | Studies that use terms such as "perfor-
Dimensions of research per- | mance (productivity, impact, citation, col- | mance”, “profile’, or "impact” in a metaphor-
formance laboration, internationalization, social im- | ical or institutional sense (e.g., “profile of a

"o

pact, altmetrics, academic trajectory, etc.). | discipline”; “institutional performance”).
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Criterion Inclusion Exclusion

Studies that apply explicit methods to an- | Studies without a reproducible method,
alyze scientific activity: bibliometrics, sci- | purely descriptive articles or opinion pieces
entometrics, network analysis, trajectory | without the use of formal techniques; his-
analysis, data mining, altmetrics, clustering, | torical retrospectives without analysis of
machine learning, evaluative models, etc. performance or profiles.

Methods / analytical tech-
niques

Articles with full-text access for method- | Studies without full-text access after a rea-

Full-text accessibility ological evaluation and data extraction. sonable search.

The application of the criteria reduced the number of documents to 93, as detailed in
Figure 2, PRISMA Diagram.

Identification of studies via datab and

—
Records removed before
c screening:
8 Duplicate records removed
g Records identified from Scopus (n=2)
(n =747) . Records marked as ineligible
5 by automation tools (n = 0)
B2 Records removed for other
reasons (n = 0)
(N
Record luded
ecords exclude
Re_onrds screened > | Type document (n=116)
(n =745)
Languages (n=2)
i Source (n=421)
Reports sought for retrieval Reports not retrieved
@ (n =2086) | (h=8)
: |
7]
Reports assessed for eligibility o
(n=198) » Reports excluded:
Topical relevance (n = 100)
Study type (n =4)
Dimensions of research
performance (n = 1)
(N
—
H - -
° Studies included in review
3 (n=93)
£
N

Figure 2. PRISMA Diagram

To identify the themes that underpin the Results section, a corpus was generated from
the text of the 93 articles. A cleaning process (stopwords and punctuation) was applied,
and subsequently, text mining tools were used to detect topics through an LDA model
(Latent Dirichlet Allocation) using the Gensim library in Python.

The Python code, executed in Google Colab, yielded the outcome shown in Figure 3,
LDA Model Result. The interpretation indicates that the Results section should be
structured into 4 themes, with subthemes developed to allow a coherent narrative of
the findings.

0.010*"profile" 0.C 0.008*"author"
,,,,, “"researcher" + 0.006*"academic
na 2 0.021*"author + 0.013*"citation" +
0.010*"paper™ + 0.009*"research"
Tema 3: 0.011*"author"™ + O “"res 0.005*"index"
0.004*"collaboration" +
"citation" + 0.009*"

0.012*"index"

publication"

Figure 3. LDA Model Result
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5. Results

The results obtained from the synthesis of the articles comprising this review were
grouped into 4 themes, each describing different aspects used to identify and characte-
rize researchers, thereby shaping the elements that can give rise to a profile.

Researcher profiles are sometimes used to describe the trajectory of a specific resear-
cher, with the purpose of establishing a model of inspiration for new generations (Kal-
yane & Munnolli, 1995) and to identify and characterize the role and contributions they
have made to science and their respective fields (Ayala-Gascon, Aleixandre-Benavent
& Gandia-Balaguer, 2012). They also analyze the metrics and impact of their work, the
impact of their collaborations, the degree of interdisciplinarity, and publication pat-
terns (Gupta et al.,, 2025). However, beyond their descriptive use, profiles can be used
to generate control groups to compare the performance and trajectory of a researcher
with their doppelganger (Rose & Baruffaldi, 2025) and to obtain a more complete and
accurate view of researchers’ performance (Pigirgen & Peker, 2024), allowing for a more
appropriate analysis by considering observable characteristics of researchers.

5.1. Identification of the researcher and personal and educational at-
tributes

Accurate identification of authors is crucial for properly attributing scientific output,
analyzing academic trajectories, conducting scientometric studies (Wang et al., 2024),
identifying thematic experts, gaining visibility, and building networks for collabora-
tion and knowledge transfer (Vardell, Feddern-Bekcan & Moore, 2011). However, phe-
nomena such as homonymy (Pigirgen & Peker, 2024), the translation of names across
alphabets, and other cultural factors, including name changes an author may experien-
ce throughout their life (Wang et al., 2024), pose challenges. The use of web platforms
for academic profiles, such as ORCID, Google Scholar, ResearchGate, and Academia.
edu, helps address this problem, but requires that users be trained in their use (Zhang
& Kumaran, 2023). Therefore, studies have been conducted to address these issues and
explore possible solutions.

5.1.1. Author and gender disambiguation

The identification of authors can be carried out through persistent identifiers, such as
ORCID, which facilitate adequate author identification (Wang et al., 2024; Zhang & Ku-
maran, 2023). However, their adoption is not as widespread as that of identifiers at the
object level (Mihaljevi¢ & Santamaria, 2021). For this reason, techniques that address
author disambiguation as a gradual and multifaceted problem, requiring the combina-
tion of heuristic, comparative, and algorithmic strategies, can be found.

A method proposed by Reijnhoudt et al. (2014) presents a general, semi-automatic, and
scalable methodology that allows the identification of an author's publications from
multiple data sources, termed "seed+expand”. In a first stage (seed), using WoS data, it
creates and combines “seeds” based on matches between author, email, affiliation, and
Dutch Author Identifier (DAI) in NARCIS, achieving 80% coverage among target au-
thors and a highly reliable set of publications. In a second stage, an expansion is carried
out based on the seed, in which i) the CWTS thematic classification and citation-based
publications; ii) linking the seed with the Scopus Author Identifier; and iii) a combina-
tion of the results from both steps increase the retrieval of an author's articles, but with
a lower degree of precision.

On the other hand, the methodology developed by Carley et al. (2019) can be found,
which consists of a multi-match approach based on the results of a deliberate bibliogra-
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phic search by surname and initials, in order to progressively refine them. To this end,
matches between bibliographic fields (persistent author identifiers, email, co-authors,
affiliations, ISSN, thematic categories, year of publication, among others) are grouped
into 3 sets with decreasing reliability, and successive rounds are carried out to elimina-
te false positives. This process is implemented through automation, which reduces the
size of the initial dataset but does not eliminate human verification; rather, it makes it
feasible and generates a practical intermediate solution between the exclusive use of
persistent identifiers and machine learning approaches.

Additionally, the proposal by Tekles & Bornmann (2020) provides a systematic compa-
rative framework that highlights the structural limitations of unsupervised approa-
ches, including their sensitivity to block size (groups of similar surnames and author
names), the selection of attributes (bibliographic fields used to identify an author), and
the parameterization applied to them. It thereby establishes a solid methodological
benchmark for evaluating more complex solutions.

Building on this foundation, the works of Rehs (2021) and Mihaljevi¢ & Santamaria
(2021) mark a methodological advance toward supervised, graph-based approaches
capable of resolving complex ambiguities and transitivity violations in large, hetero-
geneous blocks. On the one hand, Rehs (2021) shows that supervised pairwise classi-
fication, combined with community detection, enables robust disambiguation in me-
tadata-rich databases such as WoS. On the other hand, Mihaljevi¢ & Santamaria (2021)
extend this logic to contexts with weak signals through advanced feature engineering
and interpretability.

Regarding gender identification and its relevance, Kretschmer & Kretschmer (2013) re-
port that women represent more than 50% of university students in Europe, but only
30% of the research workforce and 18% of professorial positions; that is, the proportion
of women decreases as one advances in the academic career. Therefore, identifying the
gender of authors is relevant because it allows i) the study of differences in producti-
vity, impact, and scientific visibility; ii) the identification of gender biases in academic
evaluation; iii) the assessment of the persistence of myths about scientific performance
between men and women; and iv) the identification of mechanisms of discrimination
(such as the systematic under-recognition of women) present in academic culture.

5.1.2. Training orientation

For Duarte-Martinez et al. (2022), researchers’ academic work includes activities re-
lated to the supervision and co-supervision of doctoral theses, which go beyond ad-
ministrative tasks, as they constitute a formative process for new generations. There-
fore, their study aims to analyze the behavior of doctoral thesis supervisors to identify
patterns in their evolution over time, addressing aspects such as interactions among
different roles, role transitions, and researchers’ independence from the perspective of
doctoral supervision.

To this end, they propose a quantitative, longitudinal method using data from the
TESEO database to identify 4 doctoral supervision roles and analyze their temporal
trajectories, transitions, and the time required to achieve independent supervision.
Based on this analysis, they conclude that the Spanish system has shifted from a model
centered on individual supervision to one that is increasingly collaborative. Academic
independence, measured by sole supervision, remains relevant but is no longer dom-
inant. Moreover, many researchers build productive careers without ever supervising
theses independently, indicating that doctoral training and researcher development
are now more collective and non-linear processes.
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5.1.3. Trajectory

The trajectory of researchers can be examined from a perspective centered on scienti-
fic production and impact, or from a multidimensional perspective that incorporates
other aspects, such as positions held at different institutional levels, the supervision of
theses and projects, and the distinctions received throughout their careers.

In the first case, the study by Gyérffy et al. (2020) analyzes the evolution of academic
trajectories across age using a longitudinal, comparative, and disciplinary bibliometric
approach. In this way, it determines that scientific careers follow an accumulative tem-
poral trajectory in terms of production and impact, with two peaks occurring throu-
ghout the career, while noting that differences exist across disciplines. The first peak
is situated between 30 and 45 years of age (reaching the highest growth rate), and, at
a later stage, a second peak between 50 and 60 years of age (reaching the maximum
absolute value of impact or production), with the period between both peaks referred
to as the "golden age” of the academic career.

From a multidimensional perspective, Katchanov et al. (2023) propose that the scientific
trajectory should be understood as a social trajectory, that is, the sequence of positions
held over time, integrating both the current position in the academic hierarchy (syn-
chronic aspect) and the dynamic evolution of the career (diachronic aspect), analyzed
using bibliometric and survey data. Using these data and employing probabilistic mo-
dels, a value is generated that allows the comparison of trajectories among researchers
and, in turn, demonstrates how initial advantages possessed by researchers generate
unequal careers, in line with the so-called "Matthew Effect”, described by Goldstone
(1979) and explained in the scientific domain, among others, by Strevens (2006).

5.2. Metrics and distinctions derived from scientific activity

The measurement of scientific activity has been approached from perspectives focused
on productivity (Abramo & D'Angelo, 2025; Han et al., 2025), impact in scientific con-
texts (Abramo & D'Angelo, 2025; Cena et al.,, 2022; Martin-Martin, Orduna-Malea & Del-
gado Lopez-Cdzar, 2018a; Orduna-Malea & Delgado Lopez-Cézar, 2017), and/or alterna-
tive approaches (Dhiman, 2015; Orduna-Malea, Martin-Martin & Delgado-Lépez-Cézar,
2016; Osborne & Miller, 2020), recognitions or distinctions associated with the acade-
mic career (Katchanov, Markova & Shmatko, 2023), contextualized metrics that incor-
porate demographic traits (Pigirgen & Peker, 2024), and innovative impact based on
research topics (Ma et al., 2025), among others.

Interest in measurement has led to the creation of algorithms for identifying acade-
mics (Zhang et al.,, 2023), as well as the development of applications by institutions
focused on their communities (Torres-Salinas, Jiménez-Contreras & Rodriguez-Do-
minguez, 2015), and others with broader scopes (Majeti et al., 2020; Sierra Flores et al.,
2021). These tools primarily aim to support decision-making based on academic data
and to enhance researchers’ visibility and the reach of their scientific output.

Based on these approaches, three aspects are analyzed, which serve as inputs for the
construction of the analyses of each of them.

5.2.1. Traditional metrics

Traditional metrics are those that capture the productivity and impact of academics
in scientific contexts, with the purpose of providing information that enables the un-
derstanding of research dynamics (Sierra-Flores et al., 2009) and supports evaluation
processes (Costas, Van Leeuwen & Van Raan, 2011), using publications, citations, or both
as basic units of analysis (Wildgaard, 2015).
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Based on these units of analysis, many metrics have emerged (Wildgaard, 2015; 2016;
Wildgaard, Schneider & Larsen, 2014). For citations, approaches have been developed to
explain the evolution of citations received by researchers and the factors that influence
them (Burrell, 2014; Sangwal, 2011), to combine citations with bibliographic coupling
at the author level to identify intellectual structures and interdisciplinarity (Maltse-
va & Batagelj, 2024), or to examine the relationship between productivity and impact
(Glanzel, Heeffer & Thijs, 2016). Nevertheless, there are objections to citation counting
for evaluating science, such as the "“Mendel Syndrome” (Garfield, 1979), whose impact
has been classified as marginal, since such cases are rare and do not significantly alter
researchers’ bibliometrics (Costas, Van Leeuwen & Van Raan, 2011).

The H-Index (Hirsch, 2005) has attracted the community's interest for its heuristic
value: it provides reasonably accurate results and requires less informational effort
than more complex metrics (Costas & Bordons, 2007; Saad, 2006), although algorithms
have also been developed to facilitate its calculation (Lathabai et al., 2024). However, the
H-Index should be treated as a complementary metric given its limitations and risks,
including its dependence on publication volume and the potential undervaluation or
overvaluation of certain groups of scientists (Costas & Bordons, 2007; Egghe, 2008; Ga-
golewski & Mesiar, 2012). To overcome these limitations, variations of the H-Index have
emerged, such as the H-rate, which incorporates a temporal measure to address diffe-
rences in academic career length (Burrell, 2007); the 4>-Index, which seeks to provide
greater granularity by measuring production and impact in a more balanced way, with
less sensitivity to extreme values (Cabrerizo et al., 2010); the Core Indicators, which
complement the H-Index by improving discrimination among researchers, correcting
the penalization of selective authors, and serving as predictors of future evolution (Dor-
ta-Gonzalez, Maria Isabel & Dorta-Gonzalez, 2011; Dorta-Gonzalez, Pablo & Dorta-Gon-
zalez, 2011); the generalized H-Index, which incorporates quality measures (popularity,
channel prestige, and citation context) (Gagolewski & Mesiar, 2012); the L-Sequence,
which explicitly incorporates the temporal dimension (Liu & Yang, 2014); the Fi-score,
designed to detect when an HIndex appears artificially inflated with respect to the real
volume of citations (Fiorillo, 2024); and the Ulndex, based on the coherence between
citations and impact factor, designed to introduce a notion of quality and detect pro-
blematic publication patterns (Saglam & Canata, 2024). Although other variants, such
as the Euclidean-Index, have been criticized for not adding informational value (Ander-
sen, 2017), minimum requirements have been proposed to consider when formulating
new author-level indices (Norouzi et al., 2024), including accounting for academic age
(Bihari et al., 2025).

Other metrics that have emerged include the P/I, which links production to impact by
comparing expected impact (where the author publishes) with observed impact (where
the author is cited) (Dorta-Gonzalez, Dorta-Gonzalez & Suarez-Vega, 2015); the W(t),
a non-cumulative metric based on citation acceleration that better captures recent
scientific impact and provides a solid theoretical basis for comparing researchers at
different stages of their careers (Wilson & Tang, 2020); the Publishing Performance In-
dex (PPI) and Publishing Performance Box (PPB), which together form a flexible, relative
bibliometric tool enabling fair, context-sensitive evaluations of publication performan-
ce at the author level (Simoes & Crespo, 2020); an approach that examines the “propa-
gation,” like a virus, of a researcher’s scientific output, distinguishing citations from
authors outside the researcher’s close network (Dey, Saha & Nandyala, 2021); and the
use of citation classes, which aim to more precisely, consistently, and nuancedly profile
researchers’ impact (Thijs, Debackere & Glanzel, 2017). These are some examples.

Finally, to ensure the appropriate use of these metrics, the following points must be
considered: i) bibliometric evaluation depends strongly on the databases, the selected
metric, and the reference baseline for the average, since variations in these parameters
can substantially alter rankings and the instruments developed (Wildgaard, 2015); ii)
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no single metric is sufficient to measure scientific impact at the author level (Muri-
llo-Gonzalez, Zapata & Lopez, 2023; Wildgaard, Schneider & Larsen, 2014); iii) a set of
impact and productivity indicators must be considered (Lathabai, 2020; Tahira et al.,
2018); and iv) metrics are most useful when they account for disciplinary context and
complement expert judgment (Wildgaard, 2016).

5.2.2, Alternative metrics

Jason Priem was among the earliest proponents of the concept and rationale behind
altmetrics (Priem et al, 2010; Priem, Costello & Dzuba, 2012; Priem & Hemminger,
2010). In the 2010s, altmetrics emerged as an alternative, more immediate way to me-
asure the impact of academic outputs, intended to improve and complement traditio-
nal metrics (Torres-Salinas & Milanés-Guisado, 2014). This proposition has been rea-
ffirmed both from a theoretical-conceptual perspective (Dhiman, 2015; Ordufia-Malea,
Martin-Martin & Delgado-Lépez-Cézar, 2016) and through empirical studies (Guo &
Xiao, 2022; Martin-Martin, Orduna-Malea & Delgado Lopez-Cézar, 2018b; Ortega, 2015;
Sotudeh, Mazarei & Mirzabeigi, 2015; Yan et al, 2021), which have analyzed the rela-
tionship between traditional metrics and altmetrics, concluding that altmetrics bet-
ter capture skills related to science communication, networking, and social visibility,
thereby expanding the measurable spectrum of the impact generated by researchers’
work. This complementary nature led to the proposal of the alt-index, an index analo-
gous to the h-index, based on altmetrics data.

Altmetrics measure people and digital objects as units of analysis (Ordufna-Malea,
Martin-Martin & Delgado-Lépez-Cézar, 2016), tracking use, views, interactions, and
the number of times academic outputs are shared in digital environments, such as
social networks, reference managers, social bookmarking systems, and repositories
(Martin-Martin, Orduna-Malea & Delgado Lépez-Cézar, 2018b; Torres-Salinas & Mila-
nés-Guisado, 2014). Prominent tools for measuring these metrics include Altmetric.
com, ImpactStory, PlumX, among others (Dhiman, 2015). However, because the use and
availability of digital platforms vary across geographical and sociotechnical contexts,
some altmetric systems have been adapted to specific national contexts and validated,
as in China (Guo & Xiao, 2022).

After more than a decade of use and further development, Arroyo-Machado & To-
rres-Salinas (2023) indicate that altmetrics can be used responsibly and in a multidi-
mensional way in real research evaluation contexts, moving beyond merely descriptive
or exploratory use.

5.2.3. Distinctions

Distinctions in science, which recognize researchers who have achieved priority in
science, exist at both the international and national levels (Ibrahim, 2020), as well as at
the level of disciplines (Quinones et al., 2023). They have been studied over time to de-
termine the possible influence they exert on the impact of the work of awarded resear-
chers (Borjas & Doran, 2015; Ibrahim, 2020; Jiang & Liu, 2018; Merton, 1957; Quinones
et al., 2023; Zheng & Liu, 2015).

Empirical studies, supported by traditional metrics, have observed that awards increa-
se the impact and visibility of researchers’ work (Ibrahim, 2020; Quinones et al., 2023),
though effects vary by career stage (Zhu et al., 2023). In some cases, awards are also
associated with a decrease in researchers’ scientific output (Ibrahim, 2020). Given that
excellent researchers tend to stand out for impact rather than volume, Levene et al.
(2020) propose a bidimensional bibliometric index that captures influence and produc-
tivity, thereby enabling a more appropriate study of laureates’ scientific production
and impact.
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5.3. Collaboration in research

One of the most evident characteristics of science is collaboration, a phenomenon that
occurs at all levels of analysis and strengthens the validity, rigor, and reliability of the
knowledge that is generated (Chinchilla-Rodriguez et al., 2012). However, an epistemic
authority on the part of research conducted in groups should not be taken for granted
(Mongeon & Lariviére, 2016).

Collaboration has been studied across various thematic fields (Zhao & Zhao, 2016) and
is recognized as a driver of innovation (Razzaq et al., 2022) and as contributing to the
diffusion of ideas across regions (Abramo, D’Angelo & Murgia, 2017).

5.3.1. Mobility

Academic mobility is associated with scientific collaboration (Moed, Aisati & Plume,
2013), although the two phenomena are clearly distinct (Moed & Halevi, 2014). Mobili-
ty is experienced by a smaller group of researchers, who generally undertake it in the
early stages of their careers and over relatively short distances (Chang & Huang, 2023).
Its study has led to the development of taxonomies that distinguish types of mobility,
redefine it as a process of scientific circulation, and allow the identification of the di-
fferent types and degrees of collaboration that are generated (Robinson-Garcia et al.,
2019).

Methods for tracking and characterizing mobility were initially based on the analysis
of academic curricula (Canibano, Otamendi & Andujar, 2008; Woolley & Turpin, 2009),
but subsequent studies demonstrated the usefulness and validity of using bibliometric
data for this purpose (Aman, 2018; Halevi, Moed & Bar-Ilan, 2016). In a more recent
extension of these approaches, bibliometrics has also been used to study the scientific
diaspora (researchers who work abroad and have ancestral origins in another country),
based on the uniqueness of names and surnames by country, although with disparate
results across regions of the world (Thelwall, 2023).

5.3.2. National/international orientation

Through an empirical study, Bordons et al. (1996) found that collaboration and pro-
ductivity are related, with differences in collaboration patterns among researchers,
distinguishing local, national, and international collaborations. Local collaboration is
characterized by collaborations with members of their own organizations, while in-
ternational collaborations tend to involve smaller groups but with a greater number
of participating institutions. Another difference among types of collaboration is the
degree of scientific visibility, with international collaboration consistently achieving
higher levels in this domain.

Likewise, differences across disciplines are evident, a conclusion shared by the study
of Verleysen & Weeren (2017), who indicate that orientation influences publication ve-
nues, document typologies, and language use. In this sense, international orientation is
associated with publication in journals and in English, while national orientation prio-
ritizes book publication and the use of local languages.

5.3.3. Multidisciplinary collaboration

Collaboration across disciplines has emerged because it enables a better approach to
addressing the complexities of research (Bennett & Gadlin, 2012; Wood & Gray, 1991),
thereby motivating the development of methods to facilitate its analysis and visualiza-
tion.

Co-authorship was used as a unit of analysis to identify research groups (Zulueta &
Bordons, 1999). In later works, it served to construct co-authorship networks that re-
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present scientific collaboration as a social structure among researchers and to identify
cores, peripheries, and strategic roles within scientific communities (Chinchilla-Rodri-
guez et al., 2012; Zhao & Zhao, 2016). It has also been used to analyze positions of in-
fluence through centrality metrics such as degree, closeness, or betweenness (Hajiba-
baei, Schiffauerova & Ebadi, 2023; Razzaq et al,, 2022).

In some studies, the social structure of co-authorship is complemented with thematic
or disciplinary information about the authors, allowing the identification of collabo-
rations across domains and the analysis of multidisciplinarity at both the institutio-
nal and individual levels (Chinchilla-Rodriguez et al., 2012; Hajibabaei, Schiffauerova
& Ebadi, 2023). Another method is the study of cognitive networks, such as co-citation
networks and bibliographic coupling, which allow the inference of thematic affinities
based on shared references, vocabulary, or publication channels, enabling the detection
of thematic intersections and emerging research fronts (Qiu, Dong & Yu, 2014).

For quantitative measures of multidisciplinarity, the Shannon Index (Hajibabaei, Schi-
ffauerova & Ebadi, 2023) is used, which measures how varied and balanced the areas
in which a researcher publishes are; the higher it is, the more multidisciplinary their
profile is.

5.4. Roles in research groups

Scientific research has, in recent decades, shifted from a predominantly individual ac-
tivity to a collaborative practice carried out by research groups (Wuchty, Jones & Uzzi,
2007). This shift is reflected in the growing number of authors on articles (Mattsson,
Sundberg & Laget, 2011; Wren et al., 2007), which poses challenges for accurately in-
terpreting the degree of participation and the role of each researcher. In some cases,
the order of authorship arises from internal agreements among researchers, although
it does not always accurately reflect individual contributions (Mattsson, Sundberg &
Laget, 2011).

From a social and hierarchical perspective, Costas & Bordons (2011) conducted an empi-
rical study that conceptualizes research groups as structures organized by researchers’
attributes, such as age, professional rank, and stage of the scientific career. Analyzing
the relationship between these attributes and authorship position, the authors identi-
fied distinct patterns between junior and senior researchers. Junior researchers hold
a higher proportion of first-author positions and tend to perform roles linked to the
execution of experimental work, whereas senior researchers tend to appear in last-au-
thor positions and carry out functions of supervision, leadership, and coordination wi-
thin their groups. These results demonstrate that researchers’ roles in research groups
evolve throughout their academic trajectory.

On the other hand, Lu et al. (2022) adopt a different conception of research group orga-
nization, based on a functional approach to the division of labor rather than on formal
hierarchical principles. Drawing on joint analyses of authorship order and the articles’
contribution statements, the authors assess to what extent byline order reflects re-
searchers’ actual contributions, while acknowledging that this correspondence is im-
perfect. Within this framework, they identify three contribution roles: a) the versatile
researchers, who combine individual and collaborative work and actively participate in
multiple phases of the scientific process, including study design, data analysis, writing
the results, and, in many cases, supervision of the work, making them the main inte-
llectual drivers of the project; b) the team players, who work exclusively collectively,
focusing on technical or general tasks that sustain the day-to-day functioning of the
project and constitute the operational core of the group; and c) the specialists, who
make highly specific and autonomous contributions, either through punctual technical
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or methodological inputs or through limited supervision, occupying a more bounded
role within scientific collaboration. From this perspective, the authors conclude that
the role a researcher plays does not depend on age, rank, or status, but on the effective
work pattern developed within the research project.

6. Discussion

This study synthesizes the aspects used to develop researcher profiles, including the
identification of researchers themselves, their attributes, the development and trajec-
tory of their academic careers, the impact of their work, and the dynamics of work in
research groups.

The results show that, despite the diversity of perspectives identified, the evaluation of
the scientific impact of academic production has attracted a large share of the literatu-
re's attention. This interest has materialized in the development of new metrics and the
adaptation of existing indicators to measure more precisely the influence and visibility
of scientific activity. Nevertheless, since the 2010s, increasing attention has been paid
to complementary evaluation forms, particularly those aimed at capturing the impact
of research in broader social environments. In this context, alternative metrics (altme-
trics) have emerged as a means of complementing traditional bibliometric indicators
and providing additional evidence for research evaluation.

While the impact of scientific production is one of the most established dimensions
for characterizing researchers, the results also reveal a sustained interest in unders-
tanding the dynamics of academic career development. Over the past three decades,
numerous studies have examined scientific collaboration, analyzing how it is influen-
ced by factors such as academic mobility, the national or international orientation of
research lines, the selection of scientific communication channels, and participation
in multidisciplinary projects. These elements contribute to a more comprehensive un-
derstanding of the processes that shape academic and scientific trajectories.

On the other hand, the internal dynamics of research groups remain a subject of de-
bate. The reviewed literature shows no consensus on the factors that determine their
organization and functioning. While some approaches maintain that these dynamics
respond to hierarchical structures based on researchers’ personal and professional at-
tributes, others propose that the distribution of roles and responsibilities is primarily
conditioned by functional needs and the specific objectives of the research activities
carried out.

In relation to the research questions raised at the beginning of this study, the results
allow the following answers to be established.

Q1: How can the different perspectives be characterized to obtain a global view
of researchers’ work?

The identified perspectives serve diverse purposes. Some are predominantly des-
criptive, aimed at representing attributes, trajectories, or patterns of scientific
activity, while others adopt analytical and comparative approaches intended to
evaluate performance, impact, or relationships among researchers, groups, and
institutions.

Q2: What characteristics and aspects of researchers and their work have been
identified and measured?

The identified characteristics encompass multiple dimensions, including resear-
chers' identification, their personal and professional attributes, the impact of their
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scientific output across different contexts, the patterns and levels of collaboration
within the scientific community, and the work dynamics developed in research
groups. Likewise, elements related to researchers’ participation in publications
and the declaration of their contributions to research processes are considered.

Q3: What units of analysis and data sources are used by the different approa-
ches?

The units of analysis are diverse and include publications, citations, authors, co-au-
thors, thematic areas, and institutional affiliations. Regarding data sources, biblio-
graphic databases predominate, such as Scopus and Web of Science; academic and
researcher identification platforms, such as Google Scholar and ORCID; specia-
lized systems in the educational domain, such as TESEO; platforms that provide
alternative metrics, such as Altmetric.com and PlumX; and other specific sources,
including institutional websites and academic curricula available online.

7. Conclusions and future research

The characterization of researcher profiles has evolved from approaches focused on
isolated indicators of productivity and impact toward more complex approaches that
conceptualize scientific activity as a multidimensional phenomenon. In this context,
researcher profiles integrate author identification, personal and educational attribu-
tes, academic trajectory, roles performed in collaborative contexts, and diverse forms
of scientific and social impact.

Traditional metrics continue to play a leading role in micro-level measurement, but
there is an increasing incorporation of alternative metrics, network analysis, mobility
studies, among others, which expands the analytical capacity to understand scientific
careers. Nevertheless, this diversification coexists with a strong methodological and
conceptual fragmentation, in which profiles are used both as descriptive tools and as
evaluative instruments, without a clear delimitation of the elements to be considered.

In this context, the main contribution of this review is to systematize the approaches,
units of analysis, data sources, and methods used to construct researcher profiles,
offering an integrated view of the state of the art. This synthesis clarifies that profiles
should not be interpreted as mechanisms for classification or ranking, but rather as
analytical devices that, when adequately contextualized, can support responsible eva-
luation, research management, expert identification, and the analysis of diverse acade-
mic trajectories.

The review also reveals some gaps, including limited integration between traditional
metrics and a strong dependence on commercial bibliometric data sources. Likewise,
there remains a tendency to evaluate researchers in a homogeneous manner, without
sufficiently considering disciplinary differences, stages of the academic career, or di-
fferent social contexts.

In addition to the findings, it is important to consider the limitations of this review, which
present opportunities for future research. First, although many studies support Scopus'’s
broad coverage as a source of scientific information, documents indexed exclusively in
other databases may have been omitted. Second, the inclusion criteria restricted the cor-
pus to journals classified in the areas of Library and Information Science and Computer
Science Applications, which may have excluded relevant contributions from related dis-
ciplines or from researchers with multidisciplinary approaches who publish in other the-
matic categories. Finally, the search strategy was limited to publications in English and
Spanish, which may have excluded studies published in other languages.
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Based on these considerations, future research could expand the scope of the review by
incorporating multiple databases, broadening the corpus'’s disciplinary and linguistic
coverage, and including other document types. These actions would contribute to a
broader, more diverse, and more representative understanding of researcher profile
characterization.

8. Materials

The Python code using the Gensim library is made available, including the preproces-
sing stages of the analyzed textual corpus, the subsequent modeling procedures, and
the parameters used, such as the number of topics evaluated, the runs performed on
the corpus, and other methodological aspects relevant to ensuring the reproducibility
of the study. This material is available at https:/doi.org/10.5281/zenodo.20464601
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