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Abstract

One of the most important scientific activities in which business process management (BPM) research attempts have been presented is the
BPM Conferences that have been organized since 2003. These conferences guide the future of the field concerning different aspects of the
subject. This study focuses on the accumulated literature that BPM conferences have constituted. In this regard, it aims to investigate the
portfolio of BPM conferences to pinpoint the trends that have been followed over the years. A bibliometric dataset of the proceedings between
2005 and 2020 was extracted. The methods of scientometrics and bibliometrics are adopted to reveal the collaborations and clusters regarding
citations, co-authorships, co-occurrences of keywords, and topic structures, the trends, and summary statistics. Clusters have emerged around
certain authors and these authors are pioneering researchers who direct international studies on BPM and have created many research and
development opportunities with their research laboratories. The situation in author relations is also reflected in the statistics of institutions and
countries. With the keyword and abstract analyses at different depths and dimensions, inferences were made about the topics discussed at the
BPM Conferences. Co-authorship analyses regarding authors and countries revealed the clusters around the authors and their countries such
as Van der Aalst (Netherlands), Mendling (Austria), Weske (Germany), Dumas (Estonia), I.a Rossa (Australia), and Reijers (Nethetlands). It
has been observed that the keywords that have been recorded intensively in the last five years are concentrated around the topics of industry
4.0, big data, internet of things, blockchain, cloud computing, and artificial intelligence. In general terms, it has been observed that especially
the topics such as process mining, semantic structures of processes, business process execution language, and related projects have come to
the fore. Findings emphasize that these topics have been affected by the business and technology dynamics of the relevant period.
Keywords: Scientomettics, Bibliomettics, Business Process Management Conferences, Collaborations, Topic Modelling

Oz

Is siirecleri yonetimi (ISY) arastirma girisimlerinin sunuldugu en 6nemli bilimsel etkinliklerden biri, 2003 yilindan bu yana diizenlenen ISY
Konferanslaridir. Bu konferanslar, konunun farkli yénleri ile ilgili olarak alanin gelecegine rehberlik etmektedir. Bu ¢alisma, ISY
konferanslarinin olusturdugu birikimli literatiire odaklanmaktadir ve bu baglamda, yillar boyunca takip edilen egilimleri belirlemek icin ISY
konferans bildirileri portféytini incelemeyi amaclamaktadir. 2005 ile 2020 yillart arasindaki yayinlarin bibliyometrik veri seti ¢ikarilmus, alin-
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tilar, ortak yazarliklar, anahtar kelimelerin bitlikte olusumlart ve konu yapilarinin yant sira egilimler ve 6zet istatistikleri ile ilgili isbirliklerini
ve kiimeleri ortaya ¢ikarmak icin bilimetri ve bibliometri yontemleri benimsenmistir. Bu alanda belitli yazatlar etrafinda kiimelenmeler
ortaya ¢ctkmistir. Bu yazatlar, BPM konusunda uluslararast ¢alismalara yon veren, arastirma laboratuvarlariyla pek cok arastirma ve gelistirme
olanagl yaratmis Oncl arastirmactlardir. Yazar iliskilerinde var olan durum kurum ve tlke istatistiklerine de yansimaktadir. Farklt
derinliklerde ve boyutlarda gerceklestirilen anahtar kelime ve Gzet analizleri ile BPM Konferanslarinda ele alinan konular hakkinda
cikarimlar yapilmistir. Yazar ve Ulkeler ile ilgili ortak yazarlk analizleri Van der Aalst (Hollanda), Mendling (Avusturya), Weske (Almanya),
Dumas (Estonya), L.a Rossa (Avustralya), and Reijers (Hollanda) gibi arastirmacilarin etrafinda kiimelenmelerin oldugunu ortaya
ctkarmistir. Son bes yilda yogun bir sekilde kaydedilen anahtar kelimelerin endustri 4.0, biytk veri, nesnelerin interneti, blok zinciri, bulut
bilisim ve yapay zeka konulart etrafinda yogunlastigr gérillmistiir. Genel cercevesiyle, son yillarda 6zellikle, siire¢ madenciligi , siireclerin
semantik yapilari, siire¢ uygulamasi gelistirme dilleri ve ilgili projeler gibi konularin 6n plana ¢iktigi ve bu konularin ilgili donemin is ve

teknoloji dinamiklerinden dogrudan etkilendigi gézlenmektedir.

Anahtar Kelimeler: Bilimetti, Bibliometri, 1§ Surecleri Yonetimi Konferanslari, i§bir1ikleri, Konu Modelleme

1. INTRODUCTION

Business processes are considered as an organization’s
main components since they have a significant effect on
products and services, customer experiences, and income
(Dumas et al., 2018). A business process is basically a
structured, measurable set of activities designed to
produce specifically defined outputs for a particular
customer or market, with a flow that consists of a start,
finish, and order of these activities by time and place, with
clearly defined inputs and outputs (Davenport, 1993;
Weske, 2003). Another definition by Hammer and Champy
(1993) states that a business process is a set of actions that
takes one or more types of input and transforms it into a
useful output for the customers and it is a mechanism that
has a goal and interactions with environmental factors and
other processes. Ko (2009) emphasized the term “value-
added” in the definition along with the necessity of
collaborations to achieve a common business goal. Various
researchers have different statements on what a business
process is. Burattin (2015) collected definitions created for
various intents and viewpoints in this broad field and
identified common elements.

Accordingly, business process management is a concept
that creates value in terms of the creation, redesign, and
management of processes in enterprises as well as
ensuring sustainability. The sustainability of enterprises in
the future can be ensured along with the efficient and
effective management that BPM would provide (Sun, Su,
& Yang, 2016; Muellerleile, Ritter, Englisch, Nissen, &
Joenssen, 2015).

Different articles in international conference proceedings
and books deal with BPM issues (van der Aalst, La Rosa &
Santoro, 2016). The high number of citations for term
business process management (BPM) seems to prove that
BPM is an important field of recent research activities. The
BPM issue is the point of research focused on
technological or methodological solutions for the
problems related to implementation (Jeston & Nelis,
2008).

89

One of the most important scientific activities, in which BPM
research attempts have been presented, is the BPM
Conferences that have been organized since 2003. These
conferences guide the future of the field concerning
different dimensions of the subject in various tracks in
relation to BPM. Officially BPM (2021) describes the
importance of these scientific events as

“The BPM conference series embraces the diversity and
richness of the BPM field and serves as a melting pot for
experts from a mix of disciplines including Computer
Science, Information Systems Engineering, and
Management”

In this regard, the purpose of this study is to present
bibliometric research including the basic statistics, network
relationships and topic structures of the portfolio of articles
in the relevant literature on BPM enhanced with advanced
visuals. In this context, related approaches are used along
with bibliometrics and scientometrics methodologies. The
dataset consists of the papers presented in these
conferences and published in the proceedings between the
years 2005-2020. Scopus was preferred since the data
obtained from Scopus is better organized and consistent for
proceedings. The dimensions of the dataset comprise the
title, year, authors, keywords, citation counts, references,
and abstracts. In the scope of scientometrics, basic
statistics, text, and network analytics are adopted to
highlight the trends and relationships. In this regard, co-
citation, co-authorship, and co-occurrence analyses are
conducted to reveal collaborations and relationships.
Furthermore, topic structures are examined via Latent
Dirichlet Allocation, a commonly used algorithm for topic
modeling in text analytics.

This study investigates the literature in BPM Conferences
from different perspectives, e.g. authors, topics, countries,
to pinpoint the trends that have been followed over the
years. Since business processes and BPM are directly
affected by the way organizations do business, the topic
structures of the research and the distribution of the topics
by years reflect the dynamics of the relevant period, as well
as the technological and methodological developments in
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process design, modeling, and analysis. Industry 4.0 and
related issues, which have left their mark in recent years,
both increase the importance of BPM and provide data
and analysis infrastructures that will facilitate initiatives in
this direction. Accordingly, the technologies based on
Cyber-Physical Systems (CPS), Internet of Things (loT),
Digital Factory, etc. help to improve processes based on
effective process measurement, simulation, and
application of predictive models (Steiner, 2019). With this
transformation, BPM research has come to an even more
important point in the literature as highlighted in the
findings. From this perspective, this study presents
findings that guide researchers in this field by drawing the
big picture of network and topic patterns at BPM
Conferences where leading and responsive BPM research
is presented and discussed.

The paper’s organization is as follows: the second section
describes the theoretical framework and the position of
the study in the literature; the third section describes the
methodology of bibliometrics and scientometrics; the
fourth section presents the findings and discussions. The
fifth section concludes the paper.

2. THEORETICAL FRAMEWORK

Business Process Management (BPM) is a growing field of
interest since the 1990s. It can be stated that the first
seeds of BPM were taken with Fordism and then started
to develop with the statistical approaches developed
about quality control. In the assembly line, Henry Ford,
undertook low-cost mass production by applying Taylor’s
principles and the moving assembly line and achieved
great success. In the 1920s, Taylor’s motion and time study
were followed by Walter A. Shewhart’s statistical
approaches in the 1930s. Then the methods were applied
regarding statistical control under the leadership of W.
Edwards Deming in the 1940s. The quality movements
started in Japan in the 1960s and continued with the total
quality management practices surrounding the whole
world in the 1980s (Johanson & Carr,1995).

With the widespread use of machines in the first industrial
revolution, the mode of production changed. In the
second industrial revolution, mass production became
possible with the use of assembly lines. In the third
industrial revolution, the digitalization age has started
with the help of computers and automation and the
production processes have begun to be conducted via
automation. The fourth industrial revolution formally
started in 2011 when it was declared in Hannover Fair as
Industry 4.0. With Industry 4.0, cyber-physical system
applications have started in industrial production, making
smart factories possible. The innovations brought by

Industry 4.0 and future technological developments have
brought short and long-term sustainability perturbations to
the agenda of enterprises (Ghobakhloo, 2018).

Process management, as well as developing and improving
business  processes, integrates technologies and
innovations for these developments into processes. With
the help of this integration, they ensure a competitive
advantage by keeping the process performances at the
highest level (Wamba & Mishra, 2017). Due to reasons such
as the growth of the size of the organizations, the increase
in global competition and the developments in web-based
business applications such as e-commerce and e-business,
process management should be supported with software
technologies. To be able to serve the developing and
accelerating markets, companies can reduce their costs,
increase efficiency, and reduce the processing time by using
the relevant computer and software technologies in process
management applications (Rahimi, Mgller C, & Hvam,
2016).

This story has still been handled in the recent studies to
align the new developments and the revolutions with the
improvements in the BPM research. Nowadays, the fourth
industrial revolution is a hot topic in any field as if it is in
BPM research because the business practices and the
related technologies have a crucial impact on BPM.

BPM proposes various methodologies and techniques for
organizations in accordance with the above-mentioned
purposes to model their businesses and monitor the
performance levels. The improvements in both social and
technological issues have a critical impact on this field. In
this respect, various studies have been conducted for BPM
research such as workflows, data and information flows,
resources and roles, performance monitoring, and
techniques and approaches to shed light on relevant
business practices.

It is possible to come across many review studies or
literature analyses based on bibliometric data in the field of
BPM. For example, Turra, Juliani, and Salla (2018)
investigated the articles handling BPM research in Brazilian
journals. Erdogan and Tarhan (2018) applied a systematic
mapping approach for publications about process mining
studies in healthcare to reveal the concept map of the
related area. Although health data and associated
techniques are challenging, they have concluded that these
practices follow an increasing trend. Chaves, Ensslin,
Andrade de Lima, and Ensslin (2017) conducted a
bibliometric analysis on the publications related to
organizational performance evaluation and process
management to reveal the article, journal, and author
statistics as well as keyword patterns.
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Wamba and Mishra (2017) evaluated articles from 2006 to
2016 that dealt with the integration of big data and BPM
in order to get a better knowledge of how BPM, business
process reengineering (BPR), and business process
innovation (BPI) can be integrated with bigdata.

Veit, Lacerda, Camargo, Kipper, and Dresch (2017) put
forth the bibliometrics of the Business Process
Management Journal and recommended a structure for
BPM research knowledge creation. In their analysis, they
identified eight linked categories to reflect the range of
research concerns and functional domains in BPM articles,
i.e. Marketing and customer relationship management,
performance measurement, knowledge management and
innovation, complete quality control, auditing, electronic
commerce, human resources, and supply chain
management.

Ensslin, Ensslin, Dutra, Nunes, and Reis (2017) presented
the findings of the literature analysis in business process
governance and stated the bibliometric parameters
regarding the performance evaluation. Houy, Fettke, and
Loos (2010) investigated the scientometrics of empirical
research in BPM to reveal the subject trends and applied
approaches to highlight the current state and
opportunities for future works. The themes of business
process management, six sigma, and the application of
business processes in organizations have been placed at
the forefront of related studies by researchers.

BPM has gained traction in the literature, particularly in
light of current challenges like Industry 4.0, Cyber-Physical
Systems (CPS), Digital Twin, and the Internet of Things
(loT). The reason for this is thought that it is a field
developed via the integration and tight interaction of
many distinct disciplines such as Computer Science,
Information Systems Engineering, and Management. As
previously noted, numerous scholars in the area have
conducted systematic reviews or bibliometric studies on a
variety of topics linked to BPM and assessed various
aspects of the field. Accordingly, the BPM Conferences are
one of the field’s most significant scientific gatherings,
where the field’'s most knowledgeable and expert
individuals hold groundbreaking conversations and
analyze the field’s present and future.

In this regard, this research focuses on the body of
knowledge created by BPM Conferences.This study is not
the first attempt at analyzing the research patterns of the
BPM Conferences. At the tenth instance of the BPM
Conference in 2012, van der Aalst (2012) provided an
extensive analysis of research use cases as evident in BPM
Conference papers between 2003 and 2011. Recker and
Mendling (2016) extended van der Aalst’s analysis by
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widening the scope of the review structure to scientific,
methodological, research and impact components.
However, thus far, the reviews of BPM Conferences have
only shown limited results in terms of dimension richness.

Different from the previous papers regarding BPM
Conference proceedings, in this study, the analyses are
conducted through and integrated approach over the
related bibliometric data. In addition to technological
developments, the widespread effects of the results of
these studies, which examine the topic from many different
perspectives, are revealed by the publications they present
to the literature. This study applies the methodologies of
bibliometrics and scientometrics through bibliometric data
retrieved from Scopus. The results are presented with
summary statistics, tables, and graphs, as well as time and
cluster-based network visualizations. Thus, both the leading
studies and the academic social network formed by the
authors in the conferences are discussed via analytical
findings. The study provides a holistic view of the academic
accumulation in the relevant field. It is complementary to
the previous studies that were conducted with different
methodologies in the past years. From the perspective of
research in bibliometrics and scientometrics, it would
contribute to the previous studies with its approach to
extract the details about the topics and topic trends of the
conference papers. This framework including several
analyses can also be adopted by well-established
conferences to monitor the trends and collaborations.

3. METHODOLOGY
3.1 Scope of the Research

The study focuses on investigating the characteristics of the
literature accumulated in “the International Conference on
Business Process Management” with the help of
scientometrics. Therefore, examines the related
proceedings that were published in several sources since
2005. Through the analyses and visualizations conducted
with the bibliometric dataset, this study aims at revealing
the followings:

¢ The number of proceedings over the years,

¢ Academics with high ranking regarding the number of
publications and number of citations,

¢ Demographics related to the countries, institutions, and
research areas,

¢ Network representations that were built regarding co-
authorships, or other bibliographic relationships,

e Keyword changes over time, topic structure and trends
in the abstracts.
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3.2 Data Source and Dataset Extraction

This study analyses a bibliometric dataset consisting of
BPM Conference proceedings that can be found in the
Scopus database between 2005 and 2020. The date of
collection of the relevant data from Scopus is 25.08.2021.
Two consecutive queries were executed to find the data
on the target.

The first query finds all proceedings presented in BPM
Conferences and published in several resources through
the following statement:

e confname(‘international and conference and on and
business and process and management’) or
confname(‘international and conference and on and
business and process and management’) or confname
(‘business and process and management and 2005’).

This query returned with 1353 papers. However, some of
these papers were published as conference reviews or
editorials rather than a conference paper. Then, the
document type was limited to “conference paper’ in the
second query as follows:

e confname(‘international and conference and on and
business and process and management’) or
confname(‘international and conference and on and
business and process and management’) or confname
(‘business and process and management and 2005’)
AND (LIMIT-TO (DOCTYPE, “cp” ) OR LIMIT-TO (
DOCTYPE, “cr”))

The second query returned 1550 papers subjected to the
analyses.

3.3 The Use of Scientometrics and Bibliometrics

Investigating the demographic and content patterns with
various characteristics has become possible with the help
of methodologies such as bibliometrics and
scientometrics to reveal the academic performance and
the social networks of a research area. In this context,
the scientific dynamics are investigated and visualized
over multiple dimensions simultaneously. These
methodologies analyze bibliometric datasets to perform
co-occurrence, co-authorship, and co-citation analyses
and visualize the patterns through network visualizations
to obtain the research topics, to reveal the
collaborations, and to understand the patterns of
citations (Boyack, 2004). Furthermore, they propose
metrics to compare or evaluate the performance of
journals, authors, or other parties (Patience, Blais, &
Bertrand, 2017). They have many distinct characteristics,
as indicated in (Garfield, 2009), as well as many common
ones.

In the scope of scientometrics and bibliometrics, several

summary tables were obtained in addition to H-index of
the conferences. Collaborations and research patterns
were visualized via networks constructed based on the
analyses regarding co-authorships, citations, and co-
occurrences of keywords. Spreadsheets, VOSviewer (Van
Eck & Waltman, 2013; VOSviewer, 2018), and Bibliometrix
(Aria & Cuccurullo, 2017) platforms were used to perform
the related analyses.

3.4 Topic Modeling

The topic structures were examined via Latent Dirichlet
Allocation (LDA) (Blei, Andrew, & Jordan, 2003; Blei &
Lafferty, 2009), a commonly used algorithm for topic
modeling in text analytics. A topic is a distribution over a set
of words, and topic modeling techniques evaluate each
document as a combination of topics.

In this sense, topics constitute the semantic structure in the
text. This structure was used to highlight the basic concepts
in the abstracts as well as the topic categories by
considering the common topic structures in the dataset.
The LDA was executed to estimate clear concepts in
RapidMiner 9.10 where the dataset was also cleansed. The
time dimension is also used to aggregate the topic
estimations by years via a pivot table to visualize the topic
trends.

4, RESULTS AND DISCUSSION
4.1 Author, Countries, and Institutions

BPM papers in the dataset (f:1652) can be categorized into
three titles that are conference papers (f:1550), editorials
(f:101), conference reviews (f:57), and articles (f:1). All
findings were obtained from the conference papers
including 1550 papers. These papers have been cited 18369
times so far, and these citations resulted in an H-index of 58,
indicating that the conference has had an important impact
on the related literature. Table 1 lists the conferences
decomposed into the year, locations, the number of papers
and citations. The papers in the dataset were produced by
2592 authors where 150 of the authors have contributed
with at least five papers, and 51 of them contributed with at
least 10 papers.

When looking at the venues of BPM Conferences since
2005, it can be observed that they took place in a variety of
countries, including Australia, Spain, Brazil, China, the
United States, and Germany. This may be seen as an
indication that the conference had a worldwide influence on
BPM and drew the attention of the field’s greatest
academics, as well as researchers from all around the world.
Furthermore, the presence of leading researchers in the
field might explain why these conferences were held three
times in Austria and twice in Germany, Spain, and Australia.
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This intuitive understanding corresponds to the
conclusions of the author’s analysis.

Table 1. Paper and citation distributions in BPM
conferences

Year Conferences Location Papers Citations
Name

2020 BPM 2020 Seville, Spain 83 76

2019 BPM 2019 Vienna, 186 546
Austria

2018 BPM 2018 Sydney, 126 580
Australia

2017 BPM 2017 Barcelona, 173 698
Spain

2016 BPM 2016 Rio de Janeiro, 70 839
Brazil

2015 BPM 2015 Innsbruck, 168 1127
Austria

2014 BPM 2014 Eindhoven, 129 1041
The
Netherlands
(relocated
from Israel)

2013 BPM 2013 Beijing, China 57 1014

2012 BPM 2012 Tallinn, 130 2235
Estonia

2011 BPM 2011 Clermont- 81 1182
Ferrand,
France

2010 BPM 2010 Hoboken (NJ), 25 553
USA

2009 BPM 2009 Ulm, Germany 100 1955

2008 BPM 2008 Milan, Italy 81 1847

2007 BPM 2007 Brisbane, 37 2345
Australia

2006 BPM 2006 Vienna, 50 1304
Austria

2005 BPM 2005 Nancy, France 53 1027

The authors contributing to the BPM Conferences with
higher number of papers are as follows: Van Der Aalst,
W.M.P. (f:76, c:2957), Mendling, J. (f:56, c:2121), Weske,
M. (f:52, c:1211), Dumas, M. (f:44, c:2260), Reijers, H.A.
(f:38, c:834), Reichert, M. (f:29, c: 481), Fahland, D. (f:25,
c:1458), Maggi, F.M. (f:24, c:702), La Rosa, M. (f:23, ¢:967),
Carmona, J. (f:23, ¢:998), Weidlich, M. (f:20, c:1132),
Montali M. (f:20, c:1070), Garcia-Banuelos L. (f:20, c:805),
Van Dongen B.F. (f:19, c:963), Weber I. (f:19, c:610),
respectively. Van der Aalst, W.M.P., Mendling, J., Dumas,

93

M., Weske, M., Reijers, H.A., Reichert, M., La Rossa, M. are
the leading authors in both general and the related clusters
(Figure 1).

When the time dimension is considered, these leading
authors have been on the scene for several years, they have
studied with new researchers for new developments in the
field. Collaborations among the authors can also be a result
of the co-authorship analysis. Figure 1 highlights the
collaborations in many dimensions, such as author clusters
and their collaborations by years (pictures at the top with
co-authorship network analysis), heat maps to emphasize
the author groups and leading authors in each group
according to years (pictures at the top with co-authorship
overlay analysis).

Co-authorship occurs when two or more authors publish a
publication together (Melin & Persson, 1996). If two or
more authors are listed as co-authors for the same
publication, it is highly likely that they collaborated in some
way (Ponomariov & Boardman, 2016). As can be seen in the
co-authorship network analysis in Figure 1, it can be seen
that some researchers work together more intensively. In
the analysis performed according to minimum six
documents in the co-authorship network analysis, 15
different clusters were reached. It is seen that clusters occur
mostly around researchers with high productivity. E.g; Van
Der Aalst, W.M.P. (cluster 1 with 16 members), Fleischman,
A. and Kurz, M. (cluster 2 with 14 members), Dumas, M.
(cluster 3 with 13 members), Reijers, H.A. (cluster 4 with 8
members), Mendling, J. (cluster 5 with 8 members), Weske,
M. (cluster 6 with 7 members), Fahland, D. (cluster 9 with 6
members), Reichert, M. (cluster) 14 with 4 members). The
significance of the existence of pioneer scholars in the area,
as well as the weight of the clusters established around
them, is a striking finding. Another element of the growing
trend is that specialists from many different disciplines
(Computer Science, Information Systems Engineering, and
Management).join together to build research laboratories
(Mendling Lab, 2021; PAIS Lab, 2021; Dumas Lab, 2021) and
conduct their research in these environments due to the
nature of the field. The papers produced in this way can be
categorized with respect to the Scopus database Subject
Area category as computer science (f: 1550), mathematics
(f: 1311), business, management, and accounting (f:591),
decision sciences (f:591), engineering (f:591). can also be
seen when the document distribution is evaluated.
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Figure 1. Co-authorship Network and Overlay Visualization (Authors with min 6 papers)

Researchers who presented at least six studies were
included in the analysis that formed the foundation of the
visual in order to prevent this issue and to focus better on
researchers who are important in the field and to focus the
reader’s attention on researchers with high efficiency in
the field. Otherwise, even independent nodes can appear
in the network for the papers where the authors conduct
individual research in the field.

The countries and the regions can be effective for the
constitution of the author clusters. To extract this
information, country statistics were given in terms of
paper counts and citations in addition to the co-authorship
network based on countries (Figure 2). In the given time
range, 70 countries were represented in the conferences
where 36 of them contributed with a minimum five and 27
of them with minimum 10 studies. The corresponding
countries, citation distributions, most productive authors,
and institutes in BPM conferences (Top 15) are presented
in Table 2.

The top three collaborating countries are also depicted in
this table. In this table, it is important for researchers to
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list competent researchers and institutions in the field of
Business Process Management, especially in their post-
doctoral research. The top five countries contributing the
BPM Conferences are Germany (f:505; c:6350), Netherlands
(f:221, ¢:6297), Austria (f:166, c:2643), Australia (f:158, c:
3545), and Italy (f:126, c:2192), respectively.

According to Table 2, Germany, Austria, Spain, Australia,
Netherlands come to the fore among the countries
regarding collaborations in the field of BPM. Figure 2
highlights these findings by visualizing country networks
regarding their collaboration levels. Another striking finding
is that, in some cases, the most prolific researchers are not
from the listed country, i.e. Weber, 1.

Figure 2 exhibits the clusters as well as the connections. In
this sense, South Korea, Chile, India, New Zealand, United
States are in the same cluster, while Saudi Arabia,
Luxemburg, United Kingdom, Argentina, Japan are in a
different cluster; Germany, Austria, and Liechtenstein have
grouped in yet another cluster. Furthermore, the
collaborations among the countries can also be monitored
by adding the time layer or dimension to see the changes by
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years, overlay visualization in Figure 2 reflects this
situation. The colors changes from blue to red, and the

Co-authorship Country Overlay Analysis
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Figure 2. Countries and collaborations among the countries (clusters, years)

Turkey is in 25th place in the ranking with 13 studies and
85 citations. Researchers who contributed to BPM
conferences with two or more studies are as follows:
Demirors, O. (f:8), Ertugrul, A.M. (f:2), Turetken, O. (f:2).
The most influential institution in BPM conferences is
Middle East Technical University (METU) having eight
studies. METU is followed by ASELSAN A.S. These
instiutions have collaborated with the Technische
Universiteit Eindhoven (f:3). The countries with which
Turkey has the most intensive collaboration in the
participation of the BPM conferences are Netherlands
(f:4); Germany (f:1); Astraia (f:1), United Kingdom (f:1)
(Figure 2). Participation by year indicates that the highest

95

participation was achieved with four studies in 2014,
followed by two studies in 2016 and 2005, and one study
each in 2019, 2018, 2017, 2015 and 2013. When the
relationship and future of studies in the field of BPM are
evaluated, the picture does not look very good for Turkey.
It can also be stated that the number of citations received
and the participation in the congress over the years are
quite low. Among the researches in Turkey, Prof. Dr. Onur
Demirors’ contribution to the BPM conference draws
attention with eight studies.
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The most productive institutions in terms of the research
they presented to BPM conferences and the top 20 most
pioneering researchers in these institutions are shown in
Table 3. In addition to the country dynamics of the BPM
Conferences, distribution of the institutions ranked to top

Table 3. The Most productive 20 Instutions and BPM Pioneer

five are Technische Universiteit Eindhoven (f:172),
Queensland University of Technology (f:76), Hasso-Plattner-
Institut fur Softwaresystemtechnik GmbH (f: 69),
Universitdt Potsdam (f:62), Wirtschaftsuniversitat Wien
(f:60), respectively.

Rank Instutions Papers Country Authors
1 Technische Universiteit Eindhoven 172 Netherlands Van Der Aalst, W.M.P. (47)
2 Queensland University of Technology 76 Australia Dumas, M. (22) & La Rosa, M. (19)
3 Hasso-Plattner-Institut fur 69 Germany Weske, M. (52)
Softwaresystemtechnik GmbH
4 Universitat Potsdam 62 Germany Weske, M. (48)
5 Wirtschaftsuniversitat Wien 60 Austria Mendling, J. (48)
6 Tartu Ulikoo 55 Estonia Dumas, M. (36)
7 Johannes Kepler University Linz 34 Austria Stary, C. (10)
8 Universitat Ulm 31 Germany Reichert, M. (27)
9 KU Leuven 30 Belgium Vanthienen, J. (16)
10 Karlsruhe Institute of Technology 30 Germany Elstermann, M. (13)
11 Humboldt-Universitdt zu Berlin 27 Germany Mendling, J. (14) & Weidlich, M. (14)
12 Universitat Rostock 27 Germany Lohmann, N. (8)
13 Universitat Politécnica de Catalunya 26 Spain Carmona, J. (23)
14 IBM Thomas J. Watson Research Center 25 United States Hull, R. (7)
15 Universitat Bayreuth 25 Germany Jablonski, S. (9)
16 Friedrich-Alexander-Universitat Erlangen- 23 Germany Kurz, M. (11)
Nirnberg
17 Free University of Bozen-Bolzano 23 Italy Montali, M. (18)
18 Metasonic AG 22 Germany Fleischmann, A. (8)
19 Technische Universitat Darmstadt 21 Germany Mihlhduser, M. (13)
20 Technische Universitat Wien 20 Austria Dustdar, S. (10)
Table 4. Most Cited 10 References
Rank Author Year Citations Title
1 Van Der Aalst, W.M.P. 2011 40 Process mining: discovery, conformance, and
enhancement of business processes
2 Rozinat, A., Van Der Aalst, W.M.P. 2008 32 Conformance checking of processes based on
monitoring real behavior
3 Van Der Aalst, W.M.P.,..., Barros, A.P. 2003 28 Workflow patterns
4 Van Der Aalst, W.M.P. 2016 28 Process Mining Data Science in Action
5 Van Der Aalst, W.M.P.,..., Maruster, L. 2004 27 Workflow mining: discovering process models
from event logs
6 Nigam, A., Caswell, N.S. 2003 24 Business artifacts: an approach to operational
specification
7 Fleischmann, A.,,..., Borger, E. 2012 21 Subject-oriented business process
management
8 Dumas, M.,..., Reijers, H.A. 2013 21 Fundamentals of business process
management
9 Van Der Aalst, W.M.P., Ter Hofstede, 2005 15 Yawl: yet another workflow language
A.H.M.
10 Rojas, E., ..., Capurro, D. 14 Process mining in healthcare: A literature
review
One of the interesting findings of the study is that fact, this situation creates a disadvantage for the

researchers write their institutions differently in the
conference data obtained for bibliometric analyzes. In
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institutions where researchers work in ranking systems such
as THE, QS, ARWU, or URAP (Damar, Ozdagoglu, & Ozveri,
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2020). For example, for Technische Universiteit
Eindhoven; “department of mathematics and computer
science, eindhoven university of technology, eindhoven,
netherlands”, “eindhoven university of technology,
eindhoven, netherlands”, “eindhoven university of
technology, netherlands”, “department of mathematics
and computer science, eindhoven university of technology
, eindhoven, netherlands”. If Vienna is for the university of
economics and business; Although there is a situation
similar to eindhoven university of technology as “vienna
university of economics and business, vienna, austria”. It
is another finding that should be highlighted that
institutions operating in the Netherlands and Germany are
in the first place in the distribution of institutions.

4.2 Citations

The research impact of the conferences in the literature
can be measured through the citations as well as the

number of papers. In this regard, Table 4 highlights the most
cited studies in the Scopus.

The data in Table 4, the co-citation analysis of the 1550
conference papers obtained, and the studies utilized as
common references were analyzed. Although the reference
types are used in the same document, it has been seen that
they have different display styles, and the citation values for
which approximately common references are given have
been reached through the cited reference data obtained
from the program. In fact, it can be stated that this is anissur
that would create limitations for future researchers and
studies. In the range of 2005-2020, 27096 references and
14914 distinct sources were used by 1550 papers, and these
papers cited the papers of 23717 authors. The conference
papers consist of five co-citations that were used five times.
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The number of publications in the reference list with 10 or
more citations is 291; with 20 or more citations is 118; with
50 or more citations is 29. Lecture Notes in Computer
Science (LNCS) publications seem to be cited by
researchers relatively more (nearly 1200) than the others.
It should also be noted that the studies presented in
previous conferences were intensively cited. However,
journals such as Information Systems, MIS Quarterly,
Business Process Management, Decision Support Systems,
IBM Systems Journal, Data & Knowledge Engineering are
other sources that researchers frequently refer to in their
work at the BPM conference. This finding actually
highlights the important journal list for researchers in this
field.

Table 4 presents the references presented in that the
conference papers are mostly cited to show the related
dynamics, whereas Table 5 shows the citation frequencies
in the Scopus database. The citation-based connections
among the authors can be visualized with the help of
citation networks. When Table 4 and Table 5 are
evaluated, it is seen that the leading contributors of the
field stand out again (Figure 1). Moreover, Figure 3
exhibits another network and density heatmap where
citing relationships and intensities among the conference
papers were analyzed, The authors like Van der Aalst,
Mendling, Dumas, Weske, and Reijers are in the center of
presents the relevant structure.

their clusters. Overlay visualization in Figure 3 has also time
dimension showing the changes and trends in citation
connections by years.

4.3 Subject Areas, Keywords and Topics

Online databases categorize each paper under at least one
subject area. The papers of BPM Conferences were
categorized under six subject areas. All papers were
assigned to “Computer Science”, 1311 papers were also
assigned to “Mathematics”, 591 papers to “Business,
Management and Accounting”, “Decision Sciences”, and
“Engineering”, respectively.

Different types of analysis have been adopted in order to
reveal the focus of the studies included in the database and
to explain the changes in these subjects over time. First, by
using the keywords defined by the authors as input, co-
occurrences were analyzed and a network was obtained
that visualizes the use of words together (Figure 4). In this
sense, co-word analysis constructs the conceptual structure
of a field by analyzing the patterns of co-occurrence of word
pairs in the relevant publication (Zupic & Cater, 2015). The
hierarchical structure of the keywords is also developed by
using factor analysis and visualization with the help of a
dendrogram, in this context Figure 5 presents the relevant
structure.
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Topic Dendrogram

Height

Figure 5. Topic dendogram retrieved from factorial analysis (Bibliometrix)

When both Figures 4 and 5 present the most intensively
researched topics at BPM conferences which are
important for researchers working in this field to see the
topics discussed most intensely by leading researchers in
the international platform and to perceive the pattern in
the field. Utilizing the overlay analysis, the change in the
author keywords used in the studies of the researchers
over time can be seen. The trend, which turns from dark
blue to blue, green, and yellow in the time flow between
2005 and 2015, turns from yellow to orange and red after
2015. Artificial intelligence, robotic process automation,
process standardization, etherium, blockchain, smart
contracts, machine learning, deep learning, natural
language processing, artificial intelligence, industry 4.0,
big data, internet of things are the concepts and themes in
recent studies that were presented in BPM Conferences.

The fact that BPM is one of the basic approaches for all
institutions, and its shape and transformation with
developing technology and global trends, and concepts
such as industry 4.0, big data, internet of things,
blockchain, cloud computing, and artificial intelligence are
among the keywords that have been recorded intensively
in the last five years centered around it. These concepts
are critical for today’s businesses to be at the forefront of
global competition. Tupa and Steiner (2019) supported
these findings by stating that the new technologies based
on Internet of Things and Services, SMART solutions, and
the concept Industry 4.0 are potential concepts in BPM
implementation. Weber et al. (2016) stated that the
integration of business processes between organizations is

101

generally beneficial for all relevant parties, but the lack of
trust hinders this issue and stated that blockchain
technology can be integrated for process monitoring as a
solution to this issue.

Ozdagoglu, Damar, and Ozdagoglu (2020a) state that
blockchain is relatively a new technology that takes its roots
from adistributed data structure shared on a decentralized
network. Although the first attempts of the blockchain
technology started in developing cryptocurrencies, this
technology has provided opportunities for other fields
related to the management of security issues and shared
resources. This partially explains the fact that BPM has been
a subject that has been studied extensively in recent years.
Additionally; In his studies, in which he examined the
articles on blockchain produced between 2013-2018, he
stated that in recent years, topics such as cloud computing,
security, internet of things have been discussed intensively
with blockchain technology. Ozdagoglu, Ozdagoglu,
Topoyan, and Damar (2020b) states that, industry 4.0 and
related articles, it has been revealed that the concept of
industry 4.0 and concepts such as cloud computing, data
privacy, big data, intelligent manufacturing systems have
been a trend in recent years.

It is also revealed with Ozdagoglu, Damar and Ozdagoglu
(2020a) and Ozdagoglu, Ozdagoglu, Topoyan, and Damar
(2020b) that related technologies such as industry 4.0,
blockchain, cloud computing, big data, which are also
prominent in BPM studies in the literature, actually
transform the integrated and global production sector or
businesses together. In fact, all the available information in
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Figure 4 and Figure 5 show that BPM is an umbrella
concept, has a direct or indirect relationship with many
technologies, is shaped and transformed by these
technologies.

To reveal the main subjects handled at the conferences,
the keywords statistics were first summarized regarding
the frequencies. When the 2005-2020 time range is
considered, the most frequent keywords used at least 30
times are as follows: Some nodes of the network in Figure
5 are larger than others. This situation is shaped by the
distribution of research keywords that are used most
intensively in the BPM conferences in the 2005-2020
period. In this regard, featured keywords are, Enterprise
resource  management (f:1303), administrative data
processing (f:604), business process (f:342), business
process management (f:238), process mining (f:206), data
mining (f:201), business process model (148), semantics
(f:141), process modeling (f:133), process model (f:127),
information management (104), systems engineering
(f:104), information systems (f:85), petri nets (f:81),
process control (f:74), mathematical models (f:71),
management science (f:69), web services (f:69), artificial
intelligence (68), process discovery (f:68), process
engineering (f:68), computer science (f:65), design (f:65),
technical presentations (f:62), computer circuits (f:60),

management information systems (f:56), enterprise
resource planning (f:55), process monitoring (f:54),
business process modeling (f:51), ontology (f:51),

computers (f:50), process execution (f:50), blockchain
(f:49), conformance checking (f:49), cognitive systems
(f:48), modeling languages (f:46), computer simulation
(f:45), algorithms (f:42), process design (f:42), s-bpm (42),
big data (f:41), bpmn (f:40), health care (f:39), process
instances (f:39), subject-oriented (f:39), life cycle (37),
data processing (f:35), decision making (f:34), problem
solving (f:34), competitive intelligence (f:33), case
management (f:32), process management (f:32), user
interfaces (f:31), bpm (f:30), model checking (f:30), work
simplification (30), respectively.

In addition to private sector organizations, it is inevitable
to keep up with these developments within public
institutions. Today, in a world where competition is
concentrated in every field, one of the methods of
ensuring customer satisfaction is process management
practices. In this context, BPM consists of identifying the
processes and owners of organizations; identifying the
needs of their suppliers; determining the needs of their
customers; making measurements in the necessary steps;
monitoring their performance and making the required
improvements are all activities. That is, BPM covers not
only the analysis and modeling of business processes but
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also corporate applications, leadership, and performance
audits (Rohloff, 2009). It also offers an umbrella that
incorporates a wide range of process management
approaches to integrate with Enterprise Resource Planning
(ERP), other performance enhancement initiatives,
globalization, and e-business platforms to obtain agility and
flexibility for adapting to change. Under the common
umbrella of process management, various tools are used to
connect and manage the company’s development efforts,
and the right problem is solved with the right tools
(Hammer, 2015).

BPM software platforms act as a performance monitoring
tool for processes. Process owners can obtain statistics
about the performance of processes (Chang, 2016). Each
process creates a value in which one can measure customer
performance to design and implement a customer-oriented
process. Hence, customers define the performance metrics
that determine how the process performance is measured.
Since the process performance is demonstrated by changing
customer demands, processes can react quickly to the
market (Kirchmer, 2011; Khoshafian, 2014). With BPM,
businesses achieve advanced visibility, transparency, and
control, which offer new products, new inventions, and
optimized customer experiences. To do so, special tools,
notations, and frameworks have been developed and some
of them took place in keyword co- occurrences network, e.g.
Business Process Modeling Notation (BPMN), Petri Nets,
YAWL, Business Process Execution Language (BPEL), Event-
logs.

Many clues about research topics can be obtained through
keywords and the word clusters they create. In order to
deepen the analysis of the topics covered, the text data
created by the abstracts were taken as input and a topic
modeling approach was applied to these data. In this regard,
the abstracts were first cleansed using operations,
tokenization, filtering stopwords, filtering only verbs and
nouns, and stemming. Afterward, LDA was executed on the
cleansed data to obtain topic-word and document-topic
matrices. LDA gives only clues about which words and
documents can be factored under the same title based on
the user parameter “number of topics”. The best parameter
value can be selected by considering the perplexity
measure. For this study, ten topics resulted in a better value
than 5, 15, 20, and higher values. Therefore, possible word
and document groupings were obtained for ten topics from
zero to nine. The topic distributions over words and
document distributions over topics were interpreted and
summarized regarding the most frequent application areas
as follows:

¢TO: process logic, agents, and robotic

automation, and related applications,

process
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¢ T1: service oriented architectures, web services, bpel,
enterprise applications. business process management
tools, software, and software development projects.

¢ T2: data management, decision making in business
processes and related technologies such as cloud
computing, internet of things,

*T3: business process modeling, bpmn, process
behaviors and ontologies,
eT4: workflow management, process modeling,

resource allocation, the frequent applications are in
healthcare services,

Table 6. Topic distributions over years

¢ T5: process execution, errors, problem verification;
rules, constraints, and applications in different modeling
languages,

eT6: process quality; performance measurement

evaluation,
e T7: process mining

*¢T8: compliance,
management.

*T9: change management and adaptation; process-
oriented management approach; monitoring,
simulation, and scenarios; documentation and
standardization,

privacy, regulations, risk, data

Row Labels T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 Grand Total
2005 6 3 13 15 4 7 2 2 1 0 53
2006 5 2 15 15 1 6 5 1 0 0 50
2007 3 4 4 14 2 4 3 3 0 0 37
2008 7 11 11 26 4 6 6 6 4 0 81
2009 11 9 11 41 5 5 9 7 2 0 100
2010 2 4 2 10 1 3 0 2 1 0 25
2011 5 27 7 20 0 12 4 4 1 1 81
2012 16 13 9 32 13 7 11 21 8 0 130
2013 5 14 0 12 4 5 6 10 1 0 57
2014 10 21 3 37 8 7 13 27 3 0 129
2015 18 31 1 46 16 7 12 23 12 2 168
2016 10 8 1 16 5 5 3 21 2 0 71
2017 13 15 4 44 7 1 6 28 2 53 173
2018 9 26 5 30 10 2 9 29 6 0 126
2019 13 31 9 30 33 8 6 45 10 1 186
2020 9 29 3 9 7 3 1 20 2 0 83
Grand Total 142 248 98 397 120 88 96 249 55 57 1550
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Figure 6. Topic distributions over years
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Topic probabilities for the abstracts as documents were
calculated within LDA, and the abstracts were assigned to
the topic with the highest probability. The abstracts with
the years and topics are aggregated in a summary table
(Table 6) and visualized (Figure 6), where the distribution
of the topics by year can be seen (Table 6). Table 6 and
Figure 6 highlight that the dominant topic for most of the
years is topic 3 including the concepts of business process
modeling, BPMN, process behaviors, and ontologies. This
is not surprising that the recent developments within the
scope of Industry 4.0 necessitate the semantic and
behavioral structure of the entities and processes in order
to integrate with the internet of things. Process mining
(topic 7) comes just after topic 3, and topicl closely follows
it by taking third place in the ranking. Topic 1 combines the
research related to the studies where process models are
converted into executable models at the implementation
phase of the BPM lifecycle.

As exhibited in Figure 6, the frequencies of the topics by
year do not follow a stable or consistent distribution.
Starting from 2014 topic 3 and topic 7 dominates the other
topics, however, in 2017 topic 9 has the highest relative
frequency just for that period and topic 4 appears in 2019
near to the top. In the last conference organized in 2020,
topic 1 and topic 7 hold the leading position in the list.
Besides, topic one had stable trend in the last three years
related to creating executable and process-aware
information systems with the help of BPEL, web services,
service-oriented architectures, and related software
projects. The findings infer that the current dynamics of
BPM applications and technological developments have a
direct impact on BPM efforts and related research
attempts.

5. CONCLUSION

International BPM Conferences, which have been
organized since 2003, have made significant contributions
to the literature of this field with the research and
discussions conducted by the participants from many
different locations and academic levels. The accumulation
of the studies over the years has been reported with
studies such as reviews or bibliometrics from time to time.
This paper presented such a study as scientometric
research to reveal not only the statistics but also
collaborations among the authors and countries; citation
patterns of the related papers; and the main subjects and
the potential topics by using text mining and network
analytics.

Due to data quality problems, the research environment
included the conference papers that were presented in the
International BPM Conferences between 2005 and 2020

Cilt/Volume 5, Sayi/Number 2, Aralik/December 2023 Sayfa/Pages 88-107

published by the sources within the Scopus database.
Scopus database was selected as a data source regarding
the data quality it provides for proceedings. Co-authorship
analyses regarding authors and countries revealed the
clusters around the authors and their countries such as Van
der Aalst (Netherlands), Mendling (Austria), Weske
(Germany), Dumas (Estonia), La Rossa (Australia), and
Reijers (Netherlands). These are also the authors of the
literature that have provided the fundamental sources
globally used in this field on a global scale, e.g. (Van Der
Aalst, 2011; Weske, 2012; Dumas, La Rosa, Mendling, &
Reijers, 2018). Author clusters are also reflected in the
citation network. The citation network indicating the years
in colors especially highlighted the use of the resources by
time. The researchers in the field of BPM can use both co-
authorship and citation networks to follow the relevant
literature.

When the keywords were analyzed to emphasize the main
content of the papers, it was seen that the keywords related
to information management, data analytics, and process
intelligence were the most selected ones. In addition to the
keyword statistics, a topic model was developed through
the papers’ abstracts in the dataset by utilizing the LDA
approach. Word distributions of the abstracts over topics
and the topic distributions over the abstract were estimated
using the topic model. This model assigned each paper to a
topic; thus, all papers were classified under a topic. Then the
topics were tried to be interpreted. By using the publication
years along with the topics, the topic trends were obtained
and visualized for the selected time range. The results
indicated that there were new topics in BPM research
recently related to the technological and methodological
developments as well as permanent topics regarding new
attempts and applications of process design and evaluation.

The main contribution of the paper is such that it revealed
the collaborations and clusters regarding citations, co-
authorships, co-occurrences of keywords, and topic
structures as well as the trends and summary statistics. So,
it used advanced analytics and related tools, including text
clustering, network models, and topic modeling. All findings
were combined to present a kite view of the contributions
that BPM Conferences have brought to the literature. It is
thought that the findings would provide many insights and
research opportunities for researchers and executives who
are interested in the outputs of the BPM Conferences. The
study provided a holistic view of the academic accumulation
in the relevant field. It is complementary to the previous
studies that were conducted with different methodologies
in the past years.
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