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Abstract. In recent years, Business Process Management (BPM) has increasingly incorporated non-technical dimen-
sions, recognizing cultural and social factors as critical to the success of BPM projects. Against this backdrop, this study
investigates women’s participation in the BPM research domain, a field where their presence has traditionally been lower,
especially in technology-related areas. Employing a systematic mapping methodology, the authors analyzed 5,029 scien-
tific papers to assess patterns of authorship. The results demonstrate that women’s scientific production in BPM remains
considerably below that of men, accounting for less than one-third of all identified authors. Moreover, this disparity ex-
hibits a slight decreasing trend over time, revealing only modest progress in female participation. By providing empirical
evidence of gender diversity trends in BPM academia, this research contributes valuable insights into women’s evolving
role within the discipline and underscores the need for further efforts to foster inclusivity in this community.
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1 Introduction
As a business management discipline, Business Process
Management (BPM) is characterized by interdisciplinary
practices where people and organizational culture are fun-
damental for the success of BPM programs [Dumas et al.,
2018]. The implementation of BPM projects requires a di-
verse set of skills and competences, which could be achieved
with a broad variety of professionals [Müller et al., 2016].
Furthermore, the “people” dimension is considered the key
for the organization to be able to achieve high levels of BPM
maturity [Kerpedzhiev et al., 2021].

BPM demonstrates great potential to drive innovation
[Schmiedel and vom Brocke, 2015], the same potential found
in environments with the presence of diversity [Jones et al.,
2020]. A diverse workforce employs individuals that vary
by many different characteristics, including, but not limited
to, distinct cultures, races, ages, genders, religions, physical
conditions, sexual orientations, socioeconomic aspects and
nationalities. Therefore, diversity is naturally assumed to be
beneficial to the innovation process, since it brings an alter-
nation of viewpoints. Within the aspect of gender diversity,
existent evidence shows gender heterogeneous teams pro-
duce higher quality technical and scientific outputs [Camp-
bell et al., 2013; Yang et al., 2022].

Despite progress in promoting inclusion, gender dis-
parity in the fields of science, technology, engineering, and
mathematics (STEM) remains significant. In the 2020/2021
academic year in Spain, only 8% of all female university
students were enrolled in Engineering courses, compared to
29.5% of all male university students, according to recent Eu-

ropean statistical reports. [Arrazola et al., 2025]. The BPM
community is not immune to the challenges presented by the
lack of diversity and female underrepresentation. Up to now,
there have been no studies analyzing female participation in
academia in the context of BPM. Since data about the men-
tioned phenomena is still sparse, the present study seeks to
investigate the extent of female representation in academic
publications related to BPM, while also raising awareness of
gender inequality and its implications for the field.

The general goal of this study is to assess female partic-
ipation in the BPM scientific production. In particular, the
following research questions are answered:

RQ1 - How is the gender distribution of authors in the
BPM area?

RQ2 - What is the profile of women researching and
publishing in the BPM area?

To achieve the general goal of this study, we performed
a Systematic Mapping Study (SMS), searching for the sci-
entific production following the methods and guidelines pro-
posed by [Petersen et al., 2015]. In order to analyze the pres-
ence of women in the BPM community, well-known aca-
demic databases are used as data sources. Searches on the
mentioned libraries are performed, and among the academic
studies obtained, particular aspects are investigated, mainly
related to the authors. These aspects correspond to the au-
thors’ gender, the authorship distribution, the order of the au-
thors (analysis of the first and last authors), the years of the
publications, the country of their affiliations and the BPM
fields of the publications.

By this means, we expect to raise awareness and re-
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Figure 1. Women in computing occupations from 1985 to 2023 in the United States, according to National Center for Women & Information Technology

Figure 2. Women corresponding authors according to ISSA2, by science field (2018)

flections that motivate actions and policies to attract female
professionals and researchers to the BPM area, promoting a
more diverse environment that stimulates innovation.

This paper is organized as follows: Section 2 presents
a research background, offering more context on the prob-
lem regarding gender diversity in computing area. Section
3 presents related works, Section 4 explains the methodol-
ogy applied and Section 5 presents the results obtained, re-
sponding to each of the research questions. Finally, Section
6 presents the conclusions of this study and possible future
works that may derive from this.

2 Research background
The absence of diversity in the workplace is a consequence of
systemic discrimination, defined as unequal treatment based
on criteria irrelevant to the activity or productivity involved
[Becker, 1957]. In economic literature, this is often catego-
rized into two models: the neoclassical model of discrimina-

tion by preference, where bias is a conscious choice [Becker,
1957], and statistical discrimination, where generalizations
about certain groups lead to unintentional but systemic ex-
clusion [[Phelps, 1972; Arrow, 1973]]. Regardless of the un-
derlying mechanism, these biases lead to a less diverse work
environment, stifling the innovation potential fueled by var-
ied perspectives, “brainpower and creativity fuel innovation”
[Trauth, 2011].

Historically, women were a critical part of the comput-
ing industry’s technical workforce until the late 1960s. This
circumstances shifted by 1970, when personal computers be-
gan to be marketed almost exclusively to men [Hicks, 2018].
Currently, researchers are studying possible barriers regard-
ing the participation of women in the area. According to
[Kordaki and Berdousis, 2020], there are several factors in-
volved, including school education, family, computer games,
peer and work culture, role models, stereotypes, among oth-
ers.
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Concerning the academic field, researches show that
women are underrepresented as first and last authors. The
gap is especially large in authorship positions associated with
seniority, and prestigious journals have fewer women au-
thors [Holman et al., 2018]. A potential reason is the gen-
der bias women authors face. An experiment performed by
[Knobloch-Westerwick et al., 2013] shows that publications,
where the identity of authors was experimentally manipu-
lated, were associated with greater quality by participants
when these publications were supposedly written by men.

Funding is also a critical factor that impacts the par-
ticipation of women in scientific careers, where they face
challenges in the competition for limited resources. A re-
port shows that National Institutes of Health (NIH) research
grants to women have increased over the past two decades
around the world, from 23% in 1998 to 34% in 2019 [NIH,
2020], but it is still a topic to be addressed.

Gender inequity across the fields of STEM is a reality
that has been increasingly acknowledged in recent years. De-
spite raising awareness, the change is slow, and factors that
negatively impact women in this area are studied [Llorens
et al., 2021; Cheryan et al., 2017]. The percentage of com-
puting occupations held by women has been declining, since
1991, when it reached a peak of 36%, as shows Figure 1.
Also, women are 1.5 times more likely than men to leave the
STEM higher education pipeline [Ellis et al., 2016]. This
problem is emphasized for advanced career stages, when the
participation of men increases and women decreases. This
phenomenon perceived as an evolution of two groups in op-
posed directions is referred to as “scissors effect”.

In science, this perception is confirmed by one of the
findings of the most recent International Survey of Scientific
Authors (ISSA2) performed globally by the Organisation for

Economic Co-operation and Development (OECD) in 2018
[Bello and Galindo-Rueda, 2020]. Results show that women
are underrepresented in research careers as they are in many
other sectors, representing less than 1/3 of all researchers.
Figure 2 shows the women correspondent authors by science
field, highlighting business and computing science fields, the
areas most commonly related to BPM publications.

3 Related works
While gender diversity is an established research topic
in technology, studies examining female participation in
academy specifically within BPM community remain lim-
ited. In order to position our study, we define three pri-
mary criteria for comparison: Context (Industry/Profession
vs. Academia), Analysis Unit, and Methodological Scope.

Specifically, the Analysis Unit distinguishes the core fo-
cus of the evaluated studies: whether they investigate the pro-
fessional skills of the industry workforce, the topical content
of academic publications, or the authorship demographics
of the researchers themselves. Table 1 provides a systematic
comparison of these works, adding its primary limitations.

The primary research regarding gender in the BPM do-
main were studies by [Gorbacheva et al., 2015] and [Gor-
bacheva et al., 2016]. These papers offer an exploratory
perspective on professional competencies. In their analy-
sis of over 10,000 LinkedIn profiles from the United States,
Canada, the United Kingdom, and Australia using text min-
ing techniques, the authors revealed that women have poor
representation among BPM professionals, particularly in
technological roles. Although these papers provide valuable
insights into the labor market and occupational stereotypes,
their focus is narrow, as they overlook the researchers them-
selves and their academic production. Furthermore, the au-

Table 1. Systematic Comparison of Related Works in Gender Diversity

Study Context Methodology Analysis Unit Primary Limitations

[Gorbacheva et al.,
2015]

BPM Profession Data Mining Skills1 Relies on self-reported LinkedIn data; re-
stricted to four English-speaking countries.

[Gorbacheva et al.,
2016]

BPM Profession Data Mining Skills1 Data cannot be independently verified; bi-
ased toward Western cultures.

[Kohl Silveira and
Prikladnicki, 2019]

Software Engineering SMS Content2 Limited to Agile literature; does not investi-
gate demographic backgrounds of authors.

[Rodríguez-Pérez
et al., 2021]

SE Profession SLR Content2 Search restricted to titles only; excluded
non-CS venues and management perspec-
tives.

[Felizardo et al.,
2021]

EBSE Academia SMS Authorship3 Restricted to secondary studies; utilizes au-
tomated binary gender inference tools.

[Aleem and
Ahmed, 2023]

Software Engineering SLR Content2 Missing indexing systems like Scopus; fo-
cuses purely on how EDI is studied.

[Alarcón-Alarcón
et al., 2024]

SE Profession SLR Content2 Scarcity of explicit productivity metrics;
lacks mapping of role distribution.

This Study BPM Academia SMS Authorship3 Focuses on academic producers; does not
capture internal industry dynamics.

1 Skills refers to the evaluation of professional competencies and the demographics of the industry workforce.
2 Content focuses on the topical findings, research themes, and study results reported within the literature.
3 Authorship examines the demographic backgrounds and representation of the researchers who are producing the academic work.
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thors acknowledge that their results are limited to specific
Western, English-speaking cultures, meaning the findings
might differ globally.

Given the technical and historical proximity between
BPM and SE, we also analyzed several Systematic Literature
Reviews (SLRs) and mappings evaluating diversity in the SE
field. [Rodríguez-Pérez et al., 2021] examined how develop-
ers perceive diversity in Open Source communities, though
their analysis was constrained by search strings restricted to
paper titles. Similarly, [Alarcón-Alarcón et al., 2024] com-
piled evidence on gender roles and team dynamics, finding
that women are often assigned to less technical roles due to
unconscious bias. In the broader context of technical fields,
studies such as [Kohl Silveira and Prikladnicki, 2019] and
[Aleem and Ahmed, 2023] utilize systematic methodologies
to evaluate Equity, Diversity, and Inclusion (EDI) princi-
ples within development teams. While these studies provide
substantial benefits by mapping the state of diversity prac-
tices, a key limitation is that they analyze the content of the
papers—such as research methods and EDI factors—rather
than investigating the demographic backgrounds of the au-
thors shaping the academic discourse.

Our study differentiates itself from the existing literature
by shifting the unit of analysis from the industry workforce
and paper content to the academic producers of knowledge.
[Felizardo et al., 2021] conducted a similar SMS within the
subfield of Evidence-Based Software Engineering (EBSE),
identifying an increase in female participation concentrated
in Europe and Latin America. However, their study was lim-
ited to secondary studies and utilized automated binary gen-
der inference without manual verification of cultural biases.

Ultimately, while prior BPM studies focus on the “sup-
ply side” of industry skills, ours directly addresses the unex-
plored gap regarding the representation and career progres-
sion of female researchers within the BPM academic com-
munity itself. In terms of methodological identity, this work
is classified as a Systematic Mapping Study (SMS) follow-
ing the taxonomy proposed by [Ralph and Baltes, 2022], as
it focuses on categorizing and identifying gaps within the au-
thorship pipeline of a specific research area.

4 Methodology

The SMS performed to achieve the general goal of this study
aimed to identify and analyze publications from women au-
thors in the BPM field. The SMS was conducted following
the protocol proposed by [Petersen et al., 2008] and updated
by [Petersen et al., 2015]. It consists of (1) formulation of
research questions, (2) conduct search, (3) selection of pub-
lications, (4) extraction of data, and (5) mapping process by
analysis of data. Figure 3 describes the protocol applied to
this research.

By following a structured protocol with the parameters
presented in this section, this study can be reproduced and
compared to new SMS performed in the future, allowing an
assessment of the evolution of female BPM authorship in
time.

4.1 Formulation of the Research
Questions

This study aims to assess women participation in the BPM
area and their distinct contributions. Thus, the following re-
search questions were defined to guide the systematic map-
ping:

RQ1 - How is the gender distribution of authors in the
BPM area? This question intends to identify the gender gap
between women and men in BPM research publications. This
question encompasses distinct analyses, including the num-
ber of male and female authors over the years, first and last
author distribution, gender authorship distribution, among
others.

RQ2 - What is the profile of women researching and
publishing in the BPM area? With this question, we investi-
gate who are the women contributing to the academic field of
BPM, that is, their professional profile, and how those con-
tributions are distributed through the years. Also, the intent
is to cluster these studies based on their different BPM fields
as well as geographic location given by their place of work
and professional profiles (e.g., their country and affiliation).

4.2 Conduct Search
Search String: Since the intent of this study is not to be
limited to a specific BPM subject, the search query to retrieve
the papers of interest needs to be generic enough to cover a
variety of BPM topics. The search fields and research query
are defined as follows:

• Search fields: Title AND keywords;
• Search string: (BPM OR “Business Process Manage-

ment”).
• OR
• Search field: Abstract;
• Search string: “Business Process Management”.

The approach of using distinct search strings for differ-
ent search fields was applied because using the string “BPM
OR ‘Business Process Management’ ” uniformly across ti-
tle, keywords, and paper abstract brought many out-of-scope
results. The acronym “BPM” suffers from severe semantic
collision in academic literature, frequently returning studies
related to medicine (e.g., beats per minute) or physics (e.g.,
beam propagation method). We observed that most of the
unrelated results occurred due to the inclusion of the “BPM”
term in the paper’s abstract, thus adapting the search query to
specific fields. This calibration ensured high relevance with-
out significantly compromising the recall of valid studies.

Data Sources: The queries are applied to four elec-
tronic libraries considered highly relevant for conducting
SMS in BPM: IEEE Xplore (https://ieeexplore.ieee.
org/), Scopus (https://www.scopus.com/), ACM Dig-
ital Library (https://dl.acm.org/), and SBC-OpenLib
(https://sol.sbc.org.br/.

The selection of these specific databases was intentional
to mitigate potential database bias. Scopus was included
to provide broad, multidisciplinary coverage of high-impact
journals, while IEEE and ACM were selected to capture
deeply technical, conference-oriented profiles that are char-
acteristic of the Software Engineering and Information Sys-
tems domains. Finally, SBC-OpenLib ensures the inclusion

https://ieeexplore.ieee.org/
https://ieeexplore.ieee.org/
https://www.scopus.com/
https://dl.acm.org/
https://sol.sbc.org.br/
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Figure 3. Protocol for Systematic Mapping Study

of regional Latin American contributions that might be over-
looked by global indexes.

It was defined that the time range of the analysis would
begin from the identification of the first article on BPM au-
thored by at least one woman. An intermediate search was
conducted, resulting in 7,077 articles, applying only the ex-
clusion criteria for duplicates and articles without an abstract.
The search covered publications from the 1950s to 2024,
with the following time coverage by database: Scopus (from
1957), IEEE (from 1979), and ACM (from 1995). The earli-
est article on BPM with female authorship was identified in
1997.

The queries are applied to each academic database using

the provided search engine mechanisms.

4.3 Selection of Publications
The inclusion criteria (IC) and exclusion criteria (EC) are
used to exclude studies that are not relevant to answering the
research questions.

Exclusion Criteria: The ECs are used to filter the irrel-
evant studies from the sources in terms of format, publication
details and access. These are the defined criteria: EC1: the
work of study is not published as a scientific article; EC2:
the paper is not part of the computer science area; EC3: the
paper is not written in English; EC4: the paper does not have
an abstract; EC5: the paper is a duplicate.
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Figure 4. Overview of the Systematic Mapping Protocol and Article Screening Flow

The EC4 criteria is applied directly to the search engines
of the academic libraries using the provided filters. From
13,422 studies obtained from the query search engines on
online libraries, the filters applied with the first 3 exclusion
criteria resulted in an amount of 8,565 papers, as shown in
Figure 4.

For the EC4 and EC5 criteria, Zotero (https://www.
zotero.org/), which is a library management tool, was
used to eliminate both the duplicated papers and the papers
with no abstract. These two criteria were applied simultane-
ously as the inclusion criteria inside the tool.

Inclusion Criteria: The resulting studies from the ap-
plication of EC were submitted to ICs. Studies were included
in the systematic mapping if they meet both of the following
criteria: IC1: The study was published between the years
1997 and 2024; IC2: The study is related to the BPM area.

To minimize subjectivity during the application of IC2,
a rigorous manual disambiguation protocol was executed us-
ing the Zotero reference manager. The primary objective
was to filter out “false positives” caused by acronym colli-
sions common in literature (e.g., “Beats per Minute” in car-
diology/music, or “Beam Propagation Method” in physics).
Titles, abstracts, and keywords were manually screened to
exclude papers containing the acronym “BPM” that did not
explicitly relate to Business Process Management.

Figure 4 presents the results of the application of manual
EC/IC criteria, showing that the 8,565 papers resulting from
the first process were reduced to 5,246 items.

4.4 Data Extraction
To achieve the findings for RQ1 and RQ2, it was required to
collect data regarding identification of authors, the subject
of study in BPM field and their location. This data is avail-
able in the metadata attributes that complement the catalog
of studies and can be retrieved from the BibTeX files gen-
erated automatically by the digital libraries. Data extracted
from the BibTeX files were then processed by an automated

script written in Python, resulting in a database with the list
of authors’ names (to assess the identification of authors) and
author keywords (to assess the subjects of study).

4.5 Data Analysis
Considering the large amount of data collected from the sys-
tematic mapping process, a set of tools is used to automate
the reporting and analysis of the results. Among these tools,
the majority corresponds to automated scripts, and they can
be found on a remote repository: https://github.com/
bpm-research-lab-ufrgs/Women-in-BPM.

Gender classification is an essential part of this study
and it corresponds to the first phase of answering the defined
research questions. The chosen approach evaluates gender
based on the given name of the authors. Since there was a
considerable set of articles to be evaluated, this study used
automated tools to guarantee correctness and replicability.

Four different tools were considered to evalu-
ate the authors’ gender based on the names: Gen-
der API (https://gender-api.com/), Gen-
derize.io (https://genderize.io/), NameAPI
(https://www.nameapi.org/), and NamSor
(https://www.namsor.com/). All of them are APIs
with large databases of names already classified and used
to predict the gender of a person given their name. These
tools can classify the gender for a given set of authors’
names. Most of them generate as output the accuracy of the
information response. [Santamaría and Mihaljević, 2018]
provides a comparative study between the majority of the
mentioned tools and it was also considered in order to decide
the most appropriate API for this study. Finally, the NamSor
tool was chosen, as it delivered the best results among
the free alternatives tested. A more detailed comparison
between the tools and their provided features can be seen in
Table 2.

After selecting the most appropriate API for this study,
it was necessary to define an acceptance threshold, discard-

https://www.zotero.org/
https://www.zotero.org/
https://github.com/bpm-research-lab-ufrgs/Women-in-BPM
https://github.com/bpm-research-lab-ufrgs/Women-in-BPM
https://gender-api.com/
https://genderize.io/
https://www.nameapi.org/
https://www.namsor.com/
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Table 2. Comparison between gender assessment APIs (2025)
Feature Gender API genderize.io NameAPI NamSor
Database size 6 million+ 1 billion+ 3 million+ 4.4 million+
Free tier quota 100/month no 10,000/month 1,000/month
Regular data updates yes yes yes yes
Unstructured strings yes yes yes yes
Non-Latin support yes yes yes yes
Geo-localization yes yes yes yes
Locale-aware prediction yes yes yes yes
Assignment type probabilistic probability + count categorical + confidence probabilistic scale
Machine Learning based yes no no yes
API available yes yes yes yes

ing studies in which the authors’ gender was assessed with a
low accuracy rate based on the API’s response. In general,
the accuracy rate is lower for gender-neutral given names
(e.g., “Andrea”). For this reason, gender classification re-
sults were considered only when the confidence level ex-
ceeded 75%. Authors whose names were abbreviated (e.g.,
“W. Smith”) were also excluded, since gender classification
in such cases is imprecise. In our tests, confidence levels for
abbreviated names did not exceed 75%, frequently remaining
around 50%, as expected.

Considering the cultural diversity of names, differ-
ent strategies were evaluated for handling hyphenated first
names, which are common in Hispanic and Asian naming
conventions. Three approaches were tested: (1) removing
the hyphen and including both parts of the name; (2) using
only the first part; and (3) keeping the hyphen as is. Through
testing, it was observed that some names were correctly rec-
ognized when the hyphen was retained—especially Hispanic
names; however, this was not the case for names of East Asian
origin. Option (2) yielded the most consistent results in the
majority of cases and was therefore adopted, as it generally
produced significantly better results.

Table 3. Overview of articles and authors in BPM (1997–2024)

Year Articles Authors
1997 7 17
1998 6 (-14.3%) 23 (+35.3%)
1999 4 (-33.3%) 11 (-52.2%)
2000 4 (0.0%) 12 (+9.1%)
2001 7 (+75.0%) 18 (+50.0%)
2002 5 (-28.6%) 13 (-27.8%)
2003 10 (+100.0%) 27 (+107.7%)
2004 18 (+80.0%) 49 (+81.5%)
2005 22 (+22.2%) 80 (+63.3%)
2006 35 (+59.1%) 97 (+21.2%)
2007 58 (+65.7%) 155 (+59.8%)
2008 104 (+79.3%) 326 (+110.3%)
2009 118 (+13.5%) 367 (+12.6%)

Continued on next page

Table 3 (continued)
Year Articles Authors
2010 223 (+89.0%) 652 (+77.7%)
2011 385 (+72.6%) 1,165 (+78.7%)
2012 324 (-15.8%) 979 (-16.0%)
2013 384 (+18.5%) 1,170 (+19.5%)
2014 371 (-3.4%) 1,151 (-1.6%)
2015 344 (-7.3%) 1,067 (-7.3%)
2016 362 (+5.2%) 1,128 (+5.7%)
2017 325 (-10.2%) 1,024 (-9.2%)
2018 373 (+14.8%) 1,257 (+22.8%)
2019 365 (-2.1%) 1,162 (-7.6%)
2020 261 (-28.5%) 902 (-22.4%)
2021 262 (+0.4%) 892 (-1.1%)
2022 297 (+13.4%) 997 (+11.8%)
2023 297 (0.0%) 1,125 (+12.8%)
2024 275 (-7.4%) 956 (-15.0%)
Total 5,246 16,822 (not exclusive)

From the total set of 5,246 articles collected, the au-
thors’ gender was classified in 5,029, while 217 (4.1%) were
excluded because they did not list any authors. We devel-
oped a Python script to compute the number of distinct au-
thors over a specified time range. In this case study, only first
names were extracted by the tool, as surnames were not used
to evaluate gender through the API. Therefore, first names
were normalized using a Python library before comparison,
and any middle or last names were ignored—except in cases
where two names were separated by a hyphen. After process-
ing the article data and the defined time range, we identified
a cluster of not exclusive 16,822 authors who published work
in the BPM field between 1997 and 2024.

To ensure statistical robustness and validate the data col-
lection process, a series of quantitative tests were performed
using Python (pandas [McKinney et al., 2010], scipy, and
statsmodels [Seabold and Perktold, 2010]), adopting a sig-
nificance level of α = 0.05. First, to verify that the demo-
graphic findings were not skewed by methodological limi-
tations over time, a linear regression was applied to test the
stability of the rate of unidentified authors (unknown gen-
der) between 2010 and 2024. Subsequently, a Simple Lin-
ear Regression was applied to validate the historical publi-
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cation growth trend [Montgomery et al., 2021]. To verify if
the proportion of male and female authors changed signif-
icantly over time, a Chi-Square Test of Independence (χ2)
was used [Agresti, 2018]. Finally, to empirically test the
hypothesis of whether the COVID-19 pandemic dispropor-
tionately affected productivity by gender, a Generalized Lin-
ear Model (GLM) with a Poisson distribution was employed
[Cameron and Trivedi, 2013], specifically evaluating the in-
teraction term between the author’s gender and the pandemic
period.

5 Results
This section presents and discusses the main findings of the
study, providing insights and evidence to address the research
questions previously outlined.

5.1 Research Question 1: How is the
gender distribution of authors in the
BPM area?

To answer this question, we conducted a quantitative analysis
of the gender distribution of authors. First, table 3 presents
the number of articles and the number of authors per year.
Authors are counted individually, even if the same author has
more than one article published in the same year. In this rep-
resentation, the total number of authors also includes repeti-
tions of authors over the years.

Before analyzing the demographic trends, the reliability
of the gender identification tool was verified. A linear regres-
sion confirmed the absence of a significant trend in the rate of
unclassified authors between 2010 and 2024 (p = 0.5713),
validating that the observed demographic shifts are genuine.
Furthermore, regarding the temporal evolution of scientific
production, a simple linear regression demonstrated a con-
tinuous and highly significant growth in the overall number
of publications across the analyzed period (p < 0.001).

Figure 5. Absolute numbers of male and female authors

The figure 5 represents the number of unique authors
who published their work between 1997 and 2024. The list
of authors was curated to avoid duplicated values. From the
9,901 authors assessed, 6,167 are evaluated as men (62.3%),
2,408 are women (24.3%), and the tool was not able to clas-
sify gender for 1,326 authors (13.4%). These figures rely on

an automated binary gender classification (male/female) in-
ferred from first names. As further discussed in Section 5.2,
this methodological decision may introduce classification bi-
ases and inherently excludes non-binary identities, warrant-
ing caution when interpreting the absolute findings. Even so,
this data reveals that the number of male authors is almost
three times the number of female authors.

Figure 6. Gender authorship distribution

Another interesting perspective to investigate is how
the BPM authors organize themselves to publish their stud-
ies and Figure 6 shows the gender authorship distribution.
From 5,029 articles published between 1997 and 2024, only
399 were published exclusively by women (7.9%), while the
number of articles published exclusively by men is more than
six times bigger (47.9%). The low number of female-only au-
thored papers may suggest both an underrepresentation and
a greater reliance on collaboration with male colleagues for
inclusion in publication networks.

It is a positive factor to notice that a considerable
amount of publications analyzed have female and male au-
thors collaborating together, although it is yet under half of
the cases. This collaborative scenario should be stimulated,
since BPM is an interdisciplinary area, and scientific research
can benefit from the engagement of people with distinct per-
spectives.

Analyzing the gender authorship distribution through-
out the years in Figures 7 and 8, it can be observed that de-
spite the slight difference between the total number of authors
each year, the number of male authors is always far superior
to the number of female authors. The most significant dis-
parity can be seen in 2018, with a proportion of 3.62 male
authors for each female author. In order to complement this
analysis, Figure 9 presents the normalized percentage distri-
bution of male and female authors in each year. Although the
presence of men is greater than that of women in all years as-
sessed, it is possible to notice that the difference between gen-
ders tends to decrease slightly over the years, especially when
the last seven years are observed. A Chi-Square Test of In-
dependence confirmed that the proportion between male and
female authors did not remain static over time (χ2 = 1193.9,
p < 0.001), providing mathematical evidence of this struc-
tural distributional shift. In 2024, female authors accounted
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Figure 7. Absolute number of authors over the years (Part 1)

Figure 8. Absolute number of authors over the years (Part 2)

for 32% of the total, which represents an increase of 20.3
percentage points compared to 2018, the year with the low-
est female representation. Considering all 28 years analyzed
in this study, women contributed to an average of 22.11% of
the publications.

Many factors may have contributed to the growing trend
of women’s participation. Initially, we hypothesized that
the stay-at-home policies implemented during the COVID-
19 pandemic might have distinctly affected women’s produc-
tivity by altering the dynamics of reconciling scientific work
with family affairs. However, empirical testing using the
GLM revealed that while overall publications significantly
increased during the pandemic period (p < 0.001), the inter-
action between gender and the pandemic was not statistically
significant (p = 0.278). This indicates that the pandemic
did not disproportionately favor or hinder female authors
in our dataset; rather, the publication growth was propor-
tional across genders. Consequently, this sustained increase
in women’s participation is more likely driven by other fun-

damental factors, such as the growing interest of women in
computing and BPM research, public and institutional poli-
cies promoting diversity, and the strengthening of support
networks for women in science.

Another interesting analysis can be done by comparing
the first and last authors’ genders over the years. Figures 10
and 11 present, respectively, the absolute numbers of the first
and last author. Although there is no rule to define the order
of authors in scientific publications, in general, the commu-
nity understands the last author as the academic advisor and
the first author as the mentee. This pattern was considered
for the authors’ name order analysis.

It is possible to visualize a significant difference be-
tween the number of male and female advisors and between
male and female mentees. In both cases, the number of men
is always higher than the number of women every year. Com-
paring exclusively the data distribution between the first and
last female author, the last female authors is always lower
than the first female authors, with an average of 18.13% less
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Figure 9. Gender percentage distribution over the years

Figure 10. First author gender over the years

Figure 11. Last author gender over the years

participation. A possible interpretation of this data is of a
potential increase of women in courses related to computer
science and BPM areas, signalizing a possible increase in the
number of female advisors. The lower proportion of women
as final authors may also reinforce gender disparities in se-
nior positions and reflect structural barriers to academic ca-
reer progression. The number of female first authors regis-
tered in 2024 is the highest, more than 10% bigger than in
1997, the first year analyzed.

5.2 Research Question 2: What is the
profile of women researching and
publishing in the BPM area?

With this question, the goal is to investigate and understand
more about the profile of female BPM researchers. To this
purpose, just the articles with at least one woman as au-
thor are considered. As already seen in the previous section,
2,621 articles were collected that match this criterion, which
corresponds to 49,96% of the total of 5,246 articles.

The first analysis corresponds to the different BPM top-
ics addressed by the articles and which ones are most recur-
rent. These topics are extracted from the article keywords
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Figure 12. Word cloud with most common BPM topics

Figure 13. Main BPM topics addressed on articles

metadata. To accomplish this analysis, we developed another
Python script. Basically, the script receives as input a CSV
file with the result file from the articles analysis and can be
settled to extract only the ones with women participation and
generates as output a file with all the distinct keywords iden-

tified and also the number of times each keyword was found.
The mentioned script also generates a word cloud visualiza-
tion, that can be seen in Figure 12. Basically, a word cloud
is a visual representation object for text processing, which
shows the most frequent occurrences with bigger letters.
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Figure 14. BPM Female-Only Co-authorship Network (Anonymized Initials)

Across all the articles investigated, we found 10,438
distinct keywords. All the keywords extracted from articles
were normalized to avoid duplicates caused by case sensitiv-
ity. Figure 13 shows the first 20 most common topics. Sur-
prisingly, “Business Process Management” was not the first
keyword, appearing in second place in 60.66% of the arti-
cles, while other forms of referring to it, as “Business Pro-
cess” (third place, with 33.88%) and “Process Management”
(sixth place, with 12.74%) also entered the podium. The first
place was “Enterprise Resource Management”, with 64.55%,
suggesting more focus on finance, HR, and supply chain ar-
eas, within a central database. It was followed in fourth
place by “Administrative Data Processing”, with 25.68%,
and “Information Systems”, with 14.42%. Although BPM
is a multidisciplinary area, connecting knowledge and prac-
tices of business administration, computer science, and eco-
nomics, almost all keywords are related to technology. This
demonstrates a higher interest of female researchers in the
computing-related field of study.

5.2.1 Correlation Analysis

In order to further explore the collaboration trends be-
tween the female researchers in the field of BPM, an analysis
of the co-authorship network was performed focusing only
on the authors who were identified as female with a probabil-

ity value ≥ 0.75. As can be seen from the topology obtained
through this study, the involvement of women in BPM collab-
oration activities does not revolve around individual efforts;
quite the contrary, it revolves around the presence of effective
collaborative systems.

Out of the 2,408 unique women authors identified in
the study, a substantial percentage (63.4%, n = 1, 528)
has engaged in co-authoring papers in collaboration with
other women scientists, thus showing the strong structural
homophily that is present in the BPM field, especially among
the authors with most publishings. From a visual perspec-
tive, the core graph based on the selection of the nodes with
a degree centrality threshold set at ≥ 1 clearly shows clusters
of collaboration and “hubs” of researchers (with bigger sized
nodes representing authors having high productivity) who act
as key bridges between the various research communities.

5.2.2 Geographic Qualitative Analysis
Furthermore, we sought to investigate the possibility

of establishing a relationship between female involvement
and geographic locations, aiming to understand tendencies
in such contexts. However, this analysis was found to be im-
practical, as there were considerable limitations in the meta-
data. The databases, as analyzed, often failed to offer suffi-
cient information regarding affiliation for all co-authors. In
most cases, only the publisher’s country or the editorial head-
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Figure 15. Number of Female Authors by Country (Sample)

quarters of the journal was provided. Additionally, since the
scope of this study was quite large, with almost 10,000 au-
thors to consider, verification was found to be impossible,
and the use of automated tools for name inference was dis-
missed to prevent any potential ethical biases and inaccura-
cies.

However, in order to verify and deepen the analysis con-
structed with the described tools, we used Cochran’s method
to calculate, in large populations such as the number of
authors, the minimum sample size that would guarantee a
desired reliability of the performances and related metrics
[Cochran, 1977]. In this case, we used the population of
2408 authors identified as female, with a Z-score of 1.96 for
95% and a precision of 85%, and calculated a minimum of
42 samples, totaling a value that could be easily researched
and verified manually.

n0 =
Z2 · p(1− p)

e2
=

1.962 · 0.5 · (1− 0.5)

0.152
≈ 42.68

(1)

n =
n0 ·N

N + (n0 − 1)
=

42.68 · 2408
2408 + (42.68− 1)

= 41.96 ≈ 42

(2)
The choice of precision was discussed among the team,

since the desired results of 95% or more would require 332
samples, which would complicate the process within our
small team and make verification more laborious and, con-
sequently, more prone to errors due to fatigue. The 15%
margin of error was considered acceptable based on the ex-
ploratory nature of the research as defined by [Babbie, 2020],
as it seeks to identify previously undocumented patterns of

geographic dispersion.
After that, the 42 authors’ names were chosen randomly,

without using any stratification by productivity or weighting.
Since there are many authors with only one publication and
very few highly productive authors, following Lotka’s Law,
more complex approaches could end up distorting represen-
tativeness if the strata are too disproportionate [Lotka, 1926].
Given each name, a brief internet search looked for geograph-
ical details about each of the authors, with an emphasis on of-
ficial author pages in journals or publications, or long-term
or permanent affiliation with a single educational institution
or more than one within the same country.

As a result, we obtained 42 authors from 25 different
countries. Given the relatively small manually validated sub-
set of 42 authors, the following geographic and collaboration
results should be interpreted strictly as exploratory observa-
tions rather than broad generalizations of the entire commu-
nity. Regarding distribution, the United States, Germany, and
Spain lead the sample with 4 authors each, followed by the
United Kingdom and South Korea with 3 authors each, and
other countries such as India, Indonesia, Tunisia, and Italy
contributed 2 authors each, as we can see in Figure 15. As
for publications, Spain stands out in total volume with 16 ar-
ticles, with Israel also noteworthy, with 5 publications from
only 1 author in the sample. Figure 16 shows the total num-
ber of articles published by the authors in the sample in each
country.

The results found are consistent with previous biblio-
metric studies such as those by [Truong et al., 2023] which
cite Germany (4 universities among the institutions that pub-
lish the most) and the USA as the countries that contribute
most to the total citations in BPM. In general, European
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Figure 16. Total Publications by Female Authors by Country (Sample)

Table 4. Geographic Distribution and Productivity of Female Au-
thors in BPM with more than 1 Publishing (Sample n = 42)

Country Authors Total Pubs

Spain 4 16
Israel 1 5
USA 4 4
Germany 4 4
UK 3 4
South Korea 3 3
Tunisia 2 3
China 1 3

countries, where there are well-defined academic centers of
gravity. However, the emergence of countries such as India,
Indonesia, and Tunisia fuels market suspicions regarding the
growth of BPM solutions, particularly in the Asia-Pacific re-
gion.

These results are in line with what is expected in gen-
eral, regardless of gender. Europe continues to be the intel-
lectual center of BPM for both men and women, with few
other regions around the globe showing similar prominence.
However, when analyzing more thoroughly the date of pub-
lication of the sample of authors, it becomes evident that the
process of geographical decentralization is actually charac-
terized by temporal characteristics. As can be seen from
Figure 17, the authors coming from traditional BPM centers
such as Spain and Germany have their productivity concen-
trated during an earlier period, especially in 2012-2015, in
contrast with authors from emerging economies like India

Figure 17. Number of annual publications from traditional and emerging
BPM centers according to the sample.
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and Tunisia, whose productivity peaked in 2018.

5.2.3 Analysis of Name Identification
Taking advantage of the smaller sample universe, it was

possible to have a better visualization of the person’s real gen-
der in relation to what was measured by the tool. With this,
we were able to observe that five of the 42 names were erro-
neously classified as feminine (11.9%).

Table 5. List of Gender Misclassifications (False Positives)

Author Name Country Given Prob. Female

Bhakti S. O. UK1 99.4%
Nicola M. Italy 88.2%
Lizhen C. China 98.8%
In So K. South Korea 95.0%
Yongsun C. South Korea 86.6%

1 Although born in Singapore, his academic resi-
dence remains in the United Kingdom.

Names like Bhakti and Yongsun are considered truly
neutral and are commonly listed as names for babies of both
sexes. Nikola is highly dependent on the region and culture,
where it is primarily masculine in countries like Italy, Bul-
garia, and Croatia, but also used as a feminine name in Ger-
many, Poland, and the Czech Republic. In these cases, al-
though there are both masculine and feminine cases, it is im-
portant to emphasize that it is a flaw in the analysis API, since
ambiguous results should present small probabilities.

An interesting case, the name Lizhen, generally neutral,
can specifically be considered masculine or feminine depend-
ing on the characters used, something that is lost in transla-
tion. Thus, it is concluded qualitatively that there is a great
need to improve the tool for names of Asian origin, even in-
ferring very high probabilities.

5.3 Threats to Validity
In spite of the thoroughness of the employed method-

ological framework, certain concerns arise with regard to
gender prediction and its generalization.

5.3.1 Construct and Internal Validity
The main threat to validity that arises in the context of

this research is associated with the core technique of gender
inference from first names. Since automated algorithms are
built on the basis of historical census data and social per-
ceptions of gender, a binary classification (either male or fe-
male) becomes inevitable, and thus excludes non-binary and
transgender identities from consideration. Hence, what is
measured in this study is not gender but the social associ-
ation between names and genders. Moreover, this methodol-
ogy produces certain systematic internal biases. According
to our manually validated sample, the gender detection API
misclassifies around 11.9% of names, which tends to occur
more often in the case of epicene names and names that fol-
low non-Western conventions. To address potential noise and
to guarantee high levels of accuracy, we chose a conserva-

tive confidence level of ≥ 0.75, as a result of which around
13.4% of names, namely those that could not be classified or
had abbreviations, were removed. Although this methodol-
ogy strengthens the reliability of our female sample, it may
inadvertently underrepresent specific cultural groups whose
naming conventions are poorly captured by the APIs’ training
data.

5.3.2 External and Conclusion Validity
As for generalizability, the external validity of the study

is limited due to the nature of the biases in the chosen index-
ing databases. Despite the fact that these databases are com-
monly used in BPM research, there is a well-known language
and geographical bias that leads to publishing predominantly
English and western works. Thus, the participation of fe-
males at non-indexed BPM events and non-English journals
may be underestimated. These issues affect the conclusion
validity of the quantitative panorama provided above. Since
a significant amount of information was excluded from the
analysis due to its inapplicability to the methodology used,
one can state that the statistics obtained represent a conser-
vative estimate of the issue under discussion.

6 Conclusion
In this work, a SMS regarding women influence in the BPM
area was provided, analyzing 5,029 scientific papers span-
ning from 1997 to 2024. Although the gender issue in IT area
has been acknowledged in several studies recently, statistics
regarding female participation in BPM academic or research
fields remains scarce. Addressing the underrepresentation of
women might be one way to mitigate the shortage of qualified
BPM professionals, foster diverse teams, which existing evi-
dence suggests produce higher-quality scientific outputs, and
motivate further policy interventions aiming at organizations
for more gender diversity.

Throughout the results from the mapping analysis on
our first research question (RQ1) regarding demographic dis-
tribution, it was observed that female participation remains
significantly lower than male participation across BPM aca-
demic and research fields. During the analyzed period, the
total number of male authors was almost three times higher
than that of female authors. This was, unfortunately, an ex-
pected result since this study considers BPM articles applied
to the computing area, and gender underrepresentation is a
known phenomenon in IT-related fields. Considering the
number of BPM authors that have been published since 1997,
the total number of male authors is almost three times the
number of female authors. Related to the gender authorship
distribution, only 7.9% of the articles were published exclu-
sively by women, compared to 47.9% authored exclusively
by men. Although the numbers found are far from ideal,
an optimistic point to be observed is that 44.2% of publica-
tions include collaboration from both genders and that this is
a growing trend.

A deeper temporal analysis also exposed nuanced ca-
reer progression barriers. While the number of female first
authors has grown continuously, reaching its peak in 2024,
the proportion of women as last authors (typically academic
advisors) remains consistently lower, avaraging 18% less par-
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ticipation than as first authors. This discrepancy reflects the
known “scissors effect” in STEM, indicating that structural
barriers still prevent manu women from advancing to senior
academic positions. Interestingly, demographic test utilizing
a GLM confirmed that the COVID-19 pandemic did not hin-
der women’s productivity disproportionately, maintaining its
growth and suggesting it is driven by structural shifts and di-
versity policies rather than short-term fluctuations.

Addressing our second research question (RQ2), the
profile of female BPM researchers revealed distinct thematic,
collaborative, and geographic patterns. Thematically, female
researchers demonstrate a strong concentration in highly
technological domains, with “Enterprise Resourse Manage-
ment”, “Admnistrative Data Processing”, and “Information
Systems” emerging among the most frequent keywords. Col-
laborativelly, the network analysis highlighted a robust struc-
tural homophily, with 63.4% of female authors actively en-
gaging in co-authoring with other women, and forming hubs.

Geographically, the study uncovered a temporal decen-
tralization of female BPM research. While traditional aca-
demic centers in Europe (e.g., Spain, Germany) and the USA
historically dominated the literature, there is a recent emer-
gence of productivity from developing economies, with fe-
male researchers showing peak productivity in later years.

The results of this work are useful as a broad panorama
of the gender gap in the BPM area. Therefore, the imple-
mentation of policies to increase the participation of women
is one of the future challenges of the BPM community, along
with the identification of contextual factors that explain the
results presented in this and other gender-related studies.

Finally, it is imperative to acknowledge the methodolog-
ical and ethical boundaries of this study. Automated gen-
der inference relies on historical societal name-gender asso-
ciations, which inevitably imposes a binary framework that
cannot account for non-binary or transgender identities. By
adopting a conservative confidence threshold (≥ 0.75) and
explicitly reporting biases against epicene and non-Western
naming conventions, this study represents a rigorous, albeit
conservative, estimate of female representation.

Ultimately, the insights obtained from these results
serve as a foundation to define concrete actions aimed at pro-

moting the participation of more female researchers in the
BPM field. Our bibliometric study aims to support the com-
munity by providing a robust empirical baseline for future
initiatives. We hope that this exploration of geographic and
relational dynamics helps institutions and conference orga-
nizers to actively foster these existing networks. By relying
on this evidence, stakeholders can develop thoughtful, data-
informed initiatives, such as targeted funding for female-
led projects, inclusive conference representation metrics, and
structured mentorship programs, that not only attract female
professionals but also actively dismantle the structural barri-
ers preventing their progression into senior academic roles.

The automated methodology applied in this SMS can
be replicated in other domains with considerably low ef-
fort since the work detailed here was developed to be as
automated as possible. Regarding future work, the limita-
tions and findings encountered in this study suggest several
promising directions. First, qualitative studies, such as sur-
veys or interviews, are necessary to understand the contex-
tual factors and structural barriers preventing women from
reaching senior authorship positions. Second, future re-
search should develop or integrate more sophisticated de-
mographic inference tools capable of overcoming Western-
centric biases, particularly for names of Asian origin, and
moving beyond binary gender classifications. Finally, eval-
uating the citation impact of the identified gender-diverse
teams could provide empirical evidence on how diversity ac-
tively enhances scientific innovation within the BPM com-
munity.
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