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Abstract.

Purpose Business process management (BPM) has received much focus throughout the
years, yet there have been calls questioning the future of BPM. This paper aims to ex-
plore the current state of the field through a dynamic literature review and identify the
main challenges for its future development.

Design/methodology/approach A dynamic co-citation network analysis identifies the
“evolution” of knowledge of BPM and the most influencing works. The results present
the developed subthemes of BPM in the form of clusters.

Findings The focus within the field has shifted from facilitating wide-ranging business
performance improvements to creating introverted optimizations within a particular
BPM subgroup. The BPM field has thus experienced strong fragmentation throughout
the years and has accrued into self-fueling subareas of BPM research such as business
process modeling and workflow management. Those subareas often neglect related dis-
ciplines in other management, process modeling, and organizational improvement
fields.

Research limitations/implications The study is limited by the initial keyword choice
of the authors. The subsequent co-citation analysis ameliorates the subjectivity since it
produces a dataset of papers and contributions based on references.

Originality/value A new combination of historical development and state-of-the-art of
the BPM field, by employing a co-citation and cluster analysis. This dynamic literature
review presents the current state of the theoretical core and attempts to identify the
crossroads that BPM has reached. The study can be replicated in the future to the track
the changes in the field.

Keywords Research progress, workflow, process modeling, success factors, co-citation
analysis, cluster analysis

Paper Classification Literature review
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1. Introduction

Business process management (BPM) as a field can be understood as relatively old — the con-
ceptual roots can be found stemming from several highly researched management concepts of
the 20th century, like business process reengineering (BPR) and statistical process control
(Rosemann, 2014, van der Aalst, 2012). Yet even though the take-up of BPM has been wide-
spread many question not only the identity but also the quality and maturity of the BPM field
(Recker and Mendling, 2016, van der Aalst, 2013b). Al-Mashari (2002) pointed to a sense of
opacity and “mist” surrounding the term. Smart et al. (2009) referred to the “relative paucity”
of the conceptual analyses and rigorous empirical research as a possible cause for the “confu-
sion surrounding BPM.” Recker (2014) expressed the need to clearly define and specify the
essential concepts of BPM.

Nowadays a myriad of papers discussing BPM provide researchers with numbers of
definitions; an example by vom Brocke and Rosemann (2010) of BPM being “[a] holistic
management approach that focuses on aligning all aspects of an organization with the
requirements of their customers, while still promoting business effectiveness and efficiency.”
An exceedingly general definition can also mean that BPM as a concept becomes an overly
ambiguous affair (van der Aalst et al., 2003).

Such an overly extensive, “all-encompassing” definition runs the risk of not clearly delineat-
ing the BPM field. Different papers offer different definitions that add to the mist surround-
ing BPM (Chountalas, 2012). Without a clear and consistent understanding of what BPM is
(and what it is not) there exists the predicament that almost anything can be construed as
BPM since de facto every activity is a process or part of the process of some sort. Rosemann
and vom Brocke (2015) introduced the six core elements of BPM in an attempt to clearly
define what constitutes BPM. However that does not provide a sufficient enough answer to
the question of what is the structure or composition of the research efforts in the BPM field.

Several authors, such as Sidorova and Isik (2010) and Mgller et al. (2007) have emphasized
the lack of a holistic and dynamic perspective of the scope of the field. Harmon (2010) pre-
sented a broad survey of the business process movement and accounts for the business pro-
cess traditions that have created the platform for today's BPM. Literature reviews concerning
BPM, e.g. Magller et al. (2007) or Iritani et al. (2015) have contributed outlooks on BPM con-
stitution, identifying sets of conceptual clusters. Similarly, (Anand et al., 2013) performed a
literature review of BPM, BPR and business process innovation (BPI), however co-citation or
cluster analyses.

Additionally, with the emersion of new concepts such as digital transformation, there has
been considerable concern expressed about the future of BPM. Despite the development of
the field, many companies have reported being unsatisfied with the results of BPM projects
(vom Brocke, 2016). Is BPM under threat of becoming expendable and unappealing for both
practice and research? One proposed culprit of such unsuccessful business improvements is
an excessively narrow view of BPM (vom Brocke, 2016). Accordingly, we claim that a more
comprehensive approach to identifying the BPM “market of ideas” is still missing to identify
both the past development, current trends and to guide future development. In the hope of



contributing to a clarification, this paper presents a rigorous analysis aimed at identifying the
core concepts and themes that BPM currently represents.

The purpose of this paper is thus to explore the theoretical core of BPM. The paper addresses
the following research questions: (1) How did the core knowledge of the BPM field evolve
through time? (2) Which papers were the most influential within the BPM field? (3) Which
are the prevailing themes within BPM? The paper uses both a co-citation analysis and a clus-
ter analysis for a clear visual representation of the knowledge development and main sub-
themes combining the field of BPM. In addition to contributing to a clearer field delineation,
additionally performed qualitative analyses bridge the gap between BPM and fields from
neighboring, content-related disciplines.

The structure of the paper is as follows: beginning with the background, the paper presents
the BPM research up to now, identifying the research gap and motivation for addressing it.
The methodology section explains the way in which co-citation and cluster analysis were
done. The following subsection shows the evolution of BPM followed by the presentation of
6 clusters and related disciplines, identifying the state-of-the-art of the BPM field. Finally, we
summarize the outlook of the BPM field and future work.

2. The BPM field

As nicely summarized by Ramiller et al. (2008) the BPM field tends to create research agen-
das according to current “fashionable” approaches and hypes in the industry. In a recent
analysis, van der Aalst (2013a) identified the papers presented at the BPM conference to be
“reductionistic in scope” and presenting either highly popular issues or “exotic or even non-
existing problems.”

BPM, as well as many similar fields like research on entrepreneurship (Schildt et al., 2006),
can be characterized as diverse and fragmented since there is no widely accepted categoriza-
tion of different streams and it is not even clear if and how many distinct streams exist. Sev-
eral fields have encountered developmental stages when numerous calls for a clear center of
the field ensued. One such field was the information systems (1S) field, which received one
type of answer in the paper by Lyytinen and King (2004) discussing academic legitimacy in
IS. Similarly, questions of identity have also been addressed to BPM, as well as the need to
“discuss how BPM research can be further developed” (Mendling, 2016).

As BPM is understood to be a still-emerging field within the academic discipline of
Information Systems (IS) (vom Brocke et al., 2011), issues regarding the legitimacy and core
of 1S can prove insightful also for BPM. Some years ago the field of IS had undergone seri-
ous debates regarding the establishment of legitimacy and core themes (or lack thereof). Sev-
eral researchers claimed the lack of a clear theoretical core, resulting in the IS not having a
strong shared identity. While some feared that exceeding diversity could dilute the field and
cause its demise (Benbasat and Weber, 1996), others e.g. DeSanctis (2003), Robey (2003),
Galliers (2003), Lyytinen and King (2006) highly valued diversity without “articulated
boundaries”. Among the later were also Lyytinen and King (2004) discussing if 1S should
have a live core of “fixed ideas or relationships™. Dispelling the need for a delimited center or



core of the field, Lyytinen and King favored a notion of a “market of ideas”, where the
thoughts and ideas are free to be traded with, producing a medley that will spawn future de-
velopment and research precisely because of its unboundedness. The free-flowing market
enables the discipline to expand through exchange of intellectual contributions. While no one
true compromise has emerged from this debate, some general recommendations emerged —
e.g. Benbasat and Weber (1996) emphasized the need for both focusing on the core of the
discipline as well as on achieving diversity of methods, topics and research. Similarly, Taylor
et al. (2010) introduce the concept of a polycentric core that retains the field’s diversity.

The field of BPM has also encountered some calls for differentiation and calls expressing a
lack of rigorous theoretical foundations (Rosemann, 2006, vom Brocke et al., 2011). Schildt
et al. (2006) emphasized that such lack of clear research trajectories can inhibit the growth of
a discipline as a scholarly endeavor. Recker and Mendling (2016) agreed that as with other
academic disciplines, the BPM field is also strewn with debates exploring both the identity
and the quality of the field.

While many authors believe BPM to have evolved into a holistic field, e.g. Baumann et al.
(2015), Rosemann and vom Brocke (2015), vom Brocke et al. (2015), the predominance of
the technical aspects (i.e. process modeling, workflow optimization) remains apparent
(Dumas et al., 2013, Gorbacheva et al., 2015, Schmiedel et al., 2014). However, critical suc-
cess factors of BPM are usually identified as non-technical (Trkman, 2010) thus a narrow
focus may make it more difficult to attract the attention of the business academic and practi-
tioner community.

Despite appeals for a more holistic approach, most literature reviews within the field tackle a
particular subcategory of BPM. vom Brocke and Sinnl (2011) provided a framework of con-
cepts denoting culture in the BPM perspective. Kohlbacher (2010) explored studies on pro-
cess orientation and its effects on organizational performance. Aldin and de Cesare (2011)
focused on the reusability of business process models as one of the major problems of pro-
cess model design while Moreno-Montes de Oca et al. (2015) systematically reviewed studies
on business process modeling quality.

On the other hand, there are examples of papers exploring the field of BPM in a comprehen-
sive manner. Zairi (1997) offered a holistic overview and proposes the set of rules for BPM
in practice. Among the earlier literature review papers, Lee and Dale (1998) examined the
principles, approaches, and definitions comprising BPM. A two-stage literature review by
Maller et al. (2007) lexically analysed the concepts that best explain BPM, concluding that
overwhelmingly BPM is a “practically oriented concept with a weak academic foundation”.
Each of the resulting concepts (Management, Technology, Support, and Approach) is
discussed in relation to BPM as an overlaying concept. Sidorova and Isik (2010) defined the
business process core and associated themes, based upon a cross-disciplinary literature re-
view. Iritani et al. (2015) provided a bibliometric analysis of the field, yet without an evolu-
tionary portrayal of key concepts. These are provided in our paper along with the identifica-
tion of the primary research directions.

Thus, there have been several literature reviews that attempted to produce conceptual frame-
works and conceptual clusters forming BPM, yet none that would provide a map of the de-



velopment of the scientific field and “significant intellectual connections within the field”
(see e.g. (Grover et al., 2006, Small, 1973).

3. Methodology

We attempt to answer the research questions stated in the introduction by applying quantita-
tive literature review using the bibliometric techniques of citation and co-citation analysis,
additionally triangulated by a traditional qualitative literature review. There is a considerable
variety of methods and, at the same time, a lack of methodological evaluation (Gmir, 2003,
Zupi¢ and Cater, 2015).

Citations are used in most review papers as measures of the influence of papers (Zupi¢ and
Cater, 2015). Authors cite documents they consider to be important for their research. Alt-
hough a citation analysis provides important information on the influence of papers, such as
most cited papers, journals or authors, it cannot provide insight into the network of connec-
tions among the publications (Usdiken and Pasadeos, 1995). Contrarily, a co-citation analysis
(McCain, 1990) is based on the premise that the frequency of two items appearing together
signifies their content is related. This dynamic measure identifies the connections between
“subject-matter experts, who cite the papers they consider valuable and/or interesting” (Zupic
and Cater, 2015). The results reveal the main schools of thought within a field and help detect
paradigm shifts (Pasadeos et al., 1998).

The bibliometric tools can be used in research to identify existing connections between au-
thors as well as different subthemes of a field. They provide objectivity by referring to the
combined reasoning of the citing authors (Bayer et al., 1990). Additionally, they yield the
most influential papers, identify the “biggest contributors> as well as offer graphical presenta-
tions of the development of a research field, e.g. detecting theory streams (Marinsek, 2015).
Accordingly, there have been several published papers with co-citation analyses, some of the
most recent for example (Mishra et al., 2017, Kilubi, 2016).

Moreover, the results of such an analysis serve as an orientation of the prime papers to start
research in an unfamiliar field. In contrast with more standard literature reviews, such an
analysis can reveal interrelations across different schools of thought and offers greater
objectivity, since it represents the outcome of a “composite judgment of many citing authors”
(Backhaus et al., 2011, White and Griffith, 1981, Bayer et al., 1990). Thus the authors are no
longer allocated to research areas based on subjective views of the study authors themselves
(Ramos-Rodriguez and Ruiz-Navarro, 2004).

We used the Systematic Literature Network Analysis, a two-part methodology, introduced in
(Colicchia and Strozzi, 2012): first, the standard literature review approach (Rousseau et al.,
2008) offered the initial selection of the most relative papers that were included in the analy-
sis. Second, the citation network analysis (Hummon and Dereian, 1989) provided the selec-
tion of papers, based on the citation count — this offers an overview of the development of
themes and knowledge within the field. After the standard citation analysis, we also applied
the co-citation analysis that searches for conceptual connection among the cited references of



the final paper dataset. Thus the co-citation results also include contributions which were not
part of the original dataset, yet are strongly connected to the initially selected papers.

To obtain all the relevant documents and exclude the irrelevant ones, a set of criteria should
be defined. The following set was used to include/exclude papers from the analysis:

e Include only papers published in peer-reviewed journals indexed in the SCI and SSCI of
the Core collection of Web of Science.

Include only papers in English.

Include papers containing at least one of the keywords.

Include papers from all periods (from 1900 onwards).

All abstracts were read to identify any potentially unrelated papers.

The papers were chosen according to a correspondence of keywords, prepared by the authors
and assessed and complemented by a group of three external researchers to provide objectivi-
ty and validity. The string of used keywords (“business process*” in combination with the
keywords “model*”, "management", "redesign", "optimization", "re-engineer*", “improve-
ment”, "optimizing", and "paradigm") in the titles provided 522 results. The abstracts of these
papers were read to exclude any potentially unrelated papers. Typical examples of excluded
papers are (Mesko and Mesko, 1994, Malik et al., 2012, Chang et al., 2009); the whole list is

in an online appendix.

The bibliographic data (including the cited references) of the 433 final papers was exported
from the Core Collection Web of Science site. Based on the review of the references and the
bibliography of the final papers, additional “milestone” papers were added to improve the
degree of the literature review comprehensiveness (Colicchia and Strozzi, 2012). Additional-
ly, we used the same keywords in Scopus, checked the hits with at least 100 citations and
added one additional paper to the dataset. This resulted in the end dataset of 446 papers.

The collected data was then imported into the bibliometric analysis software BibExcel
(Persson, 2009) that produced a co-citation file to be viewed in the Pajek network software
program (Batagelj and Mrvar, 1998). We used the standard Louvain method (Blondel et al.,
2008) to identify individual clusters. The method uses the network modularity to measure the
meaningfulness of network division into clusters. After testing different parameters (resolu-
tion parameter set to 1), a set of 8 clusters was chosen. The modularity of the network, which
is the measure of meaningfully connected community structures (Newman, 2006), was
0.4933, which is considered an appropriate value (Newman and Girvan, 2004). Two clusters
contained only one item and were treated as an outlier. The remaining 6 clusters were then
examined in-depth to identify the prevailing theme of each cluster, thus producing an analysis
and visualization of networks of conceptually-related papers.

4. The evolution of BPM

It is difficult to say just when (and how) BPM started, since the definition of BPM is still
largely inconsistent (Palmer, 2011). Even the first appearance of the term BPM is under
dispute; quoting zur Muehlen “In the pre-1990s there has been a lot of use of 'BPM, not all



traceable” (found in Byron (2009)). While some believe it dated back to the times of the
Scientific Management (Taylor, 1911), others might even quote 18th century sources.
Regardless, at its core has always been the question of efficiently managing business
processes, which in the times of BPR meant how to scrapping existing business processes and
create new ones (Anand et al., 2013).

Figure 1 presents the 36 most influential works from the BPM field as identified based on the
primary (citation) and secondary (co-citation) analyses of the paper dataset. By also including
the co-citation analysis the search for the most influential works was extended onto the cited
references of the papers, resulting in a broader scope of research contributions.

The size of each circle represents the importance of a particular work by number of citations,
while the thickness of lines among them is dependent on the number of co-citations. Thus
thicker lines represent a stronger connection in terms of content. Additionally, papers are
presented in a chronological order from the earliest papers on the top of the figure to the most
recent ones at the bottom. Obviously, such an analysis is skewed towards older papers (that
had time to accumulate citations).

Figure 1: Historical development of BPM
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Interestingly the figure begins with two papers; Rockart (1979) and Porter and Millar (1985),
not intuitively connected with BPM. However, their focus on various aspects of organization-
al improvement matched BPM objectives. The first introduced the concept of critical success
factors, the later identifies the strategic advantage of information technology in achieving
competitive advantage. Though Porter had already been considered a leading business strate-
gy theorist, it was his work on competitive advantage that championed value chains, com-
bined from strategically organized activities, as the basis for competitive advantage of com-
panies (Harmon, 2010).

The paper by Murata (1989) marked the beginning of strongly process oriented works (in our
evolutionary tree) with the introduction of Petri nets, a tool for identifying information pro-
cessing systems that proliferated in the research literature. Part of the reason why Petri nets
have been so favored among the workflow technology systems might lie in the fact that Petri
nets were already being used to model office procedures in the 1970s. Skip Ellis, Anatol Holt
and Michael Zisman already used explicit process models as part of their office in-formation
systems (Ellis, 1979; Holt, 1985; Zisman, 1977). Next to the familiarity, ease of use might
have been another important argument for the proliferation of Petri net use — as stated by van
Hee (2002) - Petri nets enable even non-expert users to easily comprehend definitions and
facilitate communication among users and designers.

After being introduced in the 1990s, BPR quickly became popular with companies, rapidly
reaching the status of a silver bullet (Meldo and Pidd, 2000). The groundbreaking paper by
Hammer (1990) introduced the new concept of Business process reengineering (BPR), which
advocated radically redesigning processes to achieve considerable improvements in cost,
services and quality (Ozcelik, 2010). Hammer's call “Don’t automate, obliterate” best por-
trayed the practice-oriented start of BPM and its focus on managers. Simultaneously, the pa-
per by Davenport and Stoddard (1994) identified the capabilities of information technology to
redesigning business processes.

While BPR was quite the hype, fuelling many company expectations, its read-repeat ap-
proach let many unfulfilled. During the BPR ‘phase’ the first contributions involved success
stories of companies (e.g. Ford's accounts payable department, IBM Credit Corporation) em-
ploying radical managerial approaches to process improvement, published in management-
oriented journals, such as e.g. Harvard business review. Sparking interest in the manager
community, BPR soon came under criticism from the research community for inducing more
myth than practical methodology (Davenport and Stoddard, 1994).

Meldo and Pidd (2000) argued that despite dissipating at the turn of the century, the “re-
engineering movement” solidified the notion of the process being the core interest of organi-
zational analytics, managerial decisions and performance measures. According to Dumas et
al. (2013) BPR eventually faded out due to concept misuse, over-radicalism and unavailable
or insufficient tools and technologies.

The next thematic focus of BPM is on our evolutionary path signaled by Curtis et al. (1992).
Process modeling has nowadays gained enormous momentum and fostered interest both in
the academic community and industry (Mendling, Reijers, & van der Aalst, 2010) yet re-
searchers at that time still focused heavily on BPR. Johansson (1993) explained the need to



move beyond approaches like total quality management and continuous improvement to
BPR. Similarly Hall et al. (1993) also drew from an array of successful reengineering
experiences and identified breadth (defining the redesigned process in terms of cost or
customer value broadly) and depth (penetrating various layers, e.g. organizational structure,
information technology, skills, etc.) as two critical success factors for reengineering success.

A series of works identified the possibilities that BPM brought; Elzinga et al. (1995) identi-
fied BPM as a new possibility to improve company productivity, Armistead (1996) acknowl-
edged the increasing shifts from functionally-based organizations to business process-based
and Lee and Dale (1998) provided an overview of the BPM field. The latter researched litera-
ture to identify the BPM definitions and critically assessed the application of BPM principles
in the organization in comparison with best practice examples found in the literature.

Van der Aalst (1998) applied Petri nets to workflow management and thus provided a new
solution for supporting business processes. This novel explicit representation of business pro-
cess logic enables computerized support. As workflow technology was traditionally used for
strongly process-oriented applications high in volume and following similar repeatable pro-
cesses, the connection to the “early” BPM, which dealt with optimizing manufacturing pro-
cesses, was very strong (Lin et al., 2002). In the next paper, van der Aalst (1999) addresses
the drawback of event-driven processes (EPC), namely their ill-defined semantics in process
modeling. He turns to Petri nets and by mapping the EPCs onto them provides formal seman-
tics for EPCs. Scheer and Nuttgens (2000) presented a business process architecture, based on
combining both the “content-driven” and “technology-driven” approach leading to a novel
process-oriented software concept.

The paper by Leymann et al. (2002) marked the beginning of a transition towards a more ho-
listic perspective of BPM. It addressed the concept of BPM as leverage to transfer the BPR
results into production. Hevner et al. (2004) provided a conceptual framework and guidelines
for understanding and defining the design-science research within IT. While this paper is not
directly related to BPM, it signalizes the importance of creating new and innovative artifacts
that bolster the analysis, design, implementation, management, and use of BPM-related solu-
tions. At the same time, Aguilar-Savén (2004) identified a lack of structure and classification
of business process models and prepared a review of all currently known business process
modeling techniques.

Modeling has always been a core of BPM activities and process models have always been
employed for organizational improvement (Adamides & Karacapilidis, 2006). Originating as
early as the early 20th century, Gantt charts and flow charts were some of the earliest
business process modeling techniques (Aguilar-Savén, 2004). The term “business process
modeling” was coined by S. Williams in 1967 (Williams, 1967), but it was not until the
1990s when modeling became popular. Not surprisingly, the hype around business process
modeling was fuelled by enormous practitioner interest (Recker & Mendling, 2015). Papers
such as Mendling et al. (2008) presented insights on model design errors, identifying the
correlation between business process model complexity and error probability in event-driven
process chains. A few years later, Mendling, Reijers, and van der Aalst (2010) introduced
seven principles for business process modeling that translate research finding into practical
guidelines for process designers.



The field of BPM evolved rapidly and in the following years many authors presented the
state-of-the-art research on BPM in monographs or referenced works. Two of the most influ-
ential are the book, edited by Dumas et al. (2005), which was an overview of the current
knowledge on process-aware information systems. It extensively covered the concepts, the
techniques, modeling languages as well as the standards and tools of contemporary BPM.
Weske (2007) discussed the underlying principles of BPM in his book, introducing the core
concepts of BPM before focusing predominantly on process modeling techniques and process
enactment platforms. The last contribution is the paper by (Trkman, 2010) which uses a theo-
retical framework combining dynamic capabilities, task technology fit and contingency theo-
ry to derive the critical success factors of BPM.

5. The fundamental themes of BPM

The cluster analysis of the 150 most cited contributions, according to the co-citation results,
provided 6 clusters that we thematically analyzed and presented the core contributions of
each cluster. In order to contribute to an even more comprehensive field overview, another
qualitative selection of papers was performed. While the co-citation analysis contributed to
the field exploration by analyzing the original dataset references to produce an augment da-
taset of the most highly cited contributions, it is understandable that it cannot feature all rele-
vant contributions. Assessing that some pertinent content-related papers were omitted and
therefore also not featured in the clusters, we researched and included additional papers on
connecting or similar content but from various disciplines. While the concepts are similar, the
terminology is sufficiently different that the papers were not included in the co-citation anal-
ysis.

5.1. Cluster 1:Practice-oriented BPR

The intellectual structures of both clusters 1 and 2 concern the early wave of managing
business processes, featuring the more radical approach to business process optimization —
business process reengineering (BPR). Since BPR was first of interest to the industry, the first
papers in Cluster 1 (shown in Figure 2) were based on case studies and thus published in
more practice-oriented journals, such as Harvard Business Review and California Manage-
ment Review.

The distribution of the nodes thus implies that it was BPR that shaped the following gen-
erations of academic and industry research into today's field of BPM. Found in the core,
Hammer and Champy (1993) acts as a basis for much of the following work on BPR. The
proponents of BPR argued for a complete restructuring of organizations, following the “all-
or-nothing” doctrine of Hammer. Afterwards, 1T-enabled BPR (signaling IT automation of
business processes) papers start appearing, signaling the change from ‘simple’ process recon-
figuration of early BPR to more elaborate and comprehensive organizational change (Teng,
1996).



Figure 2: Cluster 1: Practice-oriented BPR
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Later contributions focused more on BPR from a theoretical rather than a practical perspec-
tive. Childe et al. (1994) took on the theory-based approach to BPR by identifying the state-
of-the-art body of knowledge and the lack of agreement over the meaning of the term “pro-
cess”. Davenport and Stoddard (1994) stressed the need for demythologizing BPR and some
of its key aspects to familiarize the practical methodology regarding reengineering. Clemons
et al. (1995) identified functionality risk and political risk as two of the main reasons for BPR
initiative failure.

Although dealing with the same objective as BPR, i.e. the increase of organizational effec-
tiveness and performance Porter (1979), Venkatraman and Ramanujam (1986) and Rockart
(1979) represent the rim of the cluster, since their focuses are not business processes. The
predominant focus of this cluster is on business processes and improving them to increase
business performance. Thus redesigning or even obliterating business processes is only one
of a series of possible approaches that companies adopted during the early 1990s to improve
their company performance. Among other possibilities were Total Quality Management
(TQM), embracing the strict principles and techniques of continuous improvement and for
quality control, Lean, focusing strongly on eliminating non-value adding activities, or Six
Sigma that aimed primarily at minimizing errors (Dumas et al., 2013).

Connecting to the wider literature, BPR can be considered to fall under the umbrella category
of organizational change management, along with other strands of work, such as the theoreti-
cal concept of organizational routines or resistance to change. Intrinsically, these contain a
special element of flexibility or context-awareness, that still seems to be missing from BPM
(vom Brocke et al., 2015). While the importance of flexibility and agile processes were by no
means a novelty for the BPM community (see e.g. (Pesic and van der Aalst, 2006, Sadiq et
al., 2005, Burmeister et al., 2006, Bruno et al., 2011). BPM still seemed to be struggling with



the “art or science” predicament (Hall and Johnson, 2009) of wanting to structure and
organizes processes that are inherently 'messy’, because they are influenced by the social
systems that the process is embedded in (Beverungen, 2014).

In Pentland and Rueter (1994) the authors focused on exactly those kind of work processes —
in a task unit, where the work involves high numbers of exceptions, frequent interruptions,
low analyzibility of search. Despite the fact that no traditional definition would characterize
such a process as routine, it produced a repetative, functionally similar pattern of action
(Pentland et al., 2010). Consequently organizational routines were defined by Pentland and
Feldman (2008) as “generative systems, producing repetitive patterns of interdependent ac-
tions, carried out by multiple actors”. Beverungen (2014) for example provided the theoreti-
cal contribution that business processes should be understood as particular organizational
routines.

5.2. Cluster 2:Workflow Management

The second cluster (Figure 3) is strongly influenced by the contributions of van der Aalst and
co-authors and organized around the subtheme of orchestrated and repeatable business pro-
cess patterns - workflows. Centrally we find (van der Aalst, 1998) which introduced the con-
cept of designing processes with Petri nets to create cross-department sequences.

Figure 3: Cluster 2: Workflow Management
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In the next years other contributions expanded the knowledge on workflow management in 3
areas:

1) Several papers explored the tools of workflow management, mainly focusing on Petri
nets. Van der Aalst (1999) mapped event-driven process chains to Petri nets. The paper by
Murata (1989) preceded the core paper in introducing the properties of Petri nets, as well as
the procedures of analysis and application. For example, Dongen et al. (2005) presented a



framework for one-size-fits-all mining infrastructure. Despite not being featured in this clus-
ter, there are also other, alternative methods and tools, such as design structure matrix
(DSM), Critical path method (CPM), Programme Evaluation Review Technique (PERT),
textual narrative, Gantt chart to name only a few. These represent some of the many possibili-
ties of process model views, each yielding a different model with a different intent or focus
(Browning, 2009).

2) The cluster also contains several papers on techniques, e.g. by Weidlich et al. (2011) on
enabling consistency evaluation based on model behavioral constraints or Sadiq and
Orlowska (2000) on the benefits of model analysis through graph reduction techniques. Van
der Aalst and Song (2004) developed a mining algorithm for addressing the workflow redis-
covery issue.

3) The final area of the workflow cluster features conceptual contributions - as an academic
response to the findings of consulting companies van der Aalst et al. (2000) introduced a
comparison of 12 workflow management systems. The book by van Hee and van der Aalst
(2002) presented an overview of workflow terminology and organization, as well as work-
flow modeling with Petri nets.

Connecting to the wider literature, the current, fairly narrow focus on workflow manage-
ment in this cluster could be expanded by exploring the many contributions discussing both
BPM and neighboring fields such as (software) project management or software develop-
ment. Project management is often identified as a critical success factor (CSF) of BPM
(Trkman, 2010), accordingly specific approaches such as project scheduling are of obvious
practical importance. The paper by Herroelen (2005) on the use of process models for project
scheduling is thus an appropriate example of the connection of the two management fields.
BPM researchers have also explored model-driven approaches to software development
(Bettin, 2004, Vidales et al., 2008). Software-oriented journals, e.g. Journal of Software
Maintenance and Evolution featured papers exploring the possibilities of coupling BPM with
social software such as Erol et al. (2010) or Bruno et al. (2011). Taking on adapting work-
flows to the modern demands, papers such as Sadiq et al. (2005) have expanded the range of
workflow usefulness and ability.

BPM research has also delved more deeply into adaptation and quick response with
contributions such as Burmeister et al. (2006), Lin et al. (2002), Silva et al. (2010), Pesic and
van der Aalst (2006). Fowler (2001) found that while engineering methods favor planning out
in great details as definite as possible, agile methods are adaptive instead of predictive.

5.3. Cluster 3: BPM concepts

Cluster 3 (shown in Figure 4) features diverse contributions that introduce and explore dif-
ferent BPM concepts such as business process modeling, and business process change. The
cluster network features several authors dealing with modeling, modeling techniques and
methodologies as fundamental aspects of BPM (Aguilar-Savén, 2004, Curtis et al., 1992,
Leymann and Altenhuber, 1994). Another set of publications researched the theoretical and
methodological fundamentals of concepts like business process change, i.e. Kettinger et al.
(1997)



Fiaure 4: Cluster 3: BPM concepts
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Similarly Meldo and Pidd (2000) prepared a conceptual framework aimed at organizing the
different views of the nature of business processes. Focusing on determining the process ar-
chitecture, Ould (1997) introduced a method to aid process identification, definition and
modeling. Considering the three main thematic focuses of the cluster (processes, business
process modeling and business process change) we term the cluster BPM concepts for its fo-
cus on introducing and identifying the various concepts.

Connecting to the wider literature, this cluster could reach out to other management fields,
most notably on a specialized environment of modeling, namely modeling processes intended
for product development. The process in this context is understood as a kind of system that
can be engineered (Browning et al., 2006). Accordingly, research focused on process model-
ing frameworks, exploring how to increase applicability, maintainability and reusability of
process models for product development, and also for knowledge management and software
development (Casati and Discenza, 2001, Browning and Ramasesh, 2007, Ballou et al.,
1998).

5.4. Clusters 4&5: Business process modeling — Methods & Information Technology

The subtheme of business process modeling then underwent proliferation phase, represented
by two following clusters, clusters 4 and 5. Both clusters deal with business process model-
ing, yet they differ in their approach to and understanding of modeling. To convey the
difference we use the Rosemann and vom Brocke (2015) well-defined factors that together
constitute a holistic understanding of BPM (De Bruin, 2009). Cluster 4 studies a set of tools
and techniques supporting activities from the process life-cycle (Rosemann and vom Brocke,
2015), cluster 5 explores modeling as an 1T-based solution for increasing process awareness,
usually manifested as a process-aware information system (Dumas et al., 2005).



Both clusters 4 (in Figure 5) and 5 (in Figure 6) deal with business process modeling perfor-
mance. Cluster 4 (Business process modeling — Methods) is the second largest in size, thus
signifying the resonance of the theme within the BPM field, and together with cluster 5
(Business process modeling — Information technology) represent business process modeling
as the most researched of the found BPM subthemes.

Figure 5: Cluster 4: Business process modeling — Methods
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Cluster 4 has an abundance of papers by a younger generation of researchers, strongly
marked by contributions from Mendling. The spotlight had shifted towards establishing
guidelines for successful business process modeling — the majority of works within the clus-
ter feature issues with quality measures. Accordingly, Mendling and Strembeck (2008) ex-
plored a particular quality aspect of business process models — understandability. Similarly,
Mendling et al. (2010b) addressed the low level of modeling competence by introducing sev-
en process modeling guidelines, while Mendling et al. (2010a) examined activity labeling
practices in process modeling. Identifying the lack of data on errors in process model collec-
tions, Mendling et al. (2008) analyzed a set of models to explore model error occurrence.

Some works addressed issues with business process modeling notation; e.g. Dijkman et al.
(2008) proposed a mapping from BPMN to Petri nets, due to their more efficient analysis
techniques. Krogstie et al. (2006) revised quality framework, as an answer to the identified
“need for a more dynamic view in the semiotic quality framework”. This cluster also includes
some non-process-modeling works, such as Short and Venkatraman (1992), stating the need
to shift from business process redesign of internal operations to reconceptualizing the compa-
ny role within a larger business network.



Figure 6: Cluster 5: Business process modeling — Information technology
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Cluster 5 seems a very technology-oriented cluster, focusing on improving business process
modeling for industry. With processes steadily becoming more knowledge-intensive and thus
unpredictable and prone to change, the standard process management techniques, intended
for predictable processes, seem more and more obsolete (Di Ciccio et al., 2015).

A subgroup of papers within this cluster thus answer the calls for greater model adaptation to
the “presence of change” in business processes (Sadiq et al., 2001). Reijers et al. (2009) fo-
cused on similarly executed processes within one single model and provided an aggregated
model that can represent them. Similarly, Dijkman et al. (2011) proposed three similarity
metrics to ease identifying similar business models from model repositories. By proposing a
new workflow language, Pesic et al. (2007) offered more flexibility in the standard model
management approach. Weber et al. (2008) also advocated flexibility in process-aware in-
formation systems by proposing model patterns and change support features that better an-
swer to the changes in processes. Sadiq et al. (2005) provided process constraints that coun-
teract flexibility aims to enable an appropriate balance of modeling business processes. An-
other subgroup of this dichotomous cluster featured a set of viewpoint contributions, dealing
with model notation problems Recker (2010) and enterprise modeling guidelines (Weske,
2007). Answering the existing research gap, La Rosa et al. (2011) introduced a configurable
process modeling notation for capturing resources, data and physical objects involved in the
performance of tasks.

Connecting to the wider literature, we explored some additional papers on process modeling.
Models in their essence are intended to convey necessary information about the process, yet
conveying too much can render them cumbersome and difficult to use or understand. Already
very early on, research showed that despite being less informative, managers prefer simple
models (easier to understand and control), to more realistic ones (Little, 1970). Thus in order
to contribute to the understandability of models several researchers focused on developing



guidelines on (successfully) modeling processes. Interestingly, while some papers on guide-
lines, such as the 7 modeling guidelines of Mendling et al. (2010b) were featured in cluster 4,
others such as Becker et al. (2000) were not. Various frameworks for understanding quality
of process modeling techniques quality were also developed, like the Quality based modeling
evaluation framework by Hommes and Van Reijswoud (2000), aimed at assessing both the
product quality and process quality of modeling techniques, using a specific set of predefined
properties. Another systematic approach for measuring the qualities of modeling techniques
are complexity metrics (Rossi and Brinkkemper, 1996).

Apart from evaluating the techniques and methods, research also focused on the quality of
process models themselves. While the quality issues cannot be exhaustively evaluated, there
are four main guidelines and framework dedicated to assessing process model quality, name-
ly top-down quality frameworks, empirical surveys related to modeling techniques, bottom-
up metrics related to quality aspects, and pragmatic guidelines (Mendling et al., 2010b). The
semiotics-based SEQUEL (Lindland et al., 1994, Krogstie et al., 2006) was a top-down quali-
ty framework that encompassed multiple quality aspects (van der Linden and Hadar, 2016).
There were also several works on bottom-up metrics, related to the quality aspects of process
models (Mendling, 2007), such as Canfora et al. (2005) on the connection between count
metrics and maintainability of software process models, or Cardoso (2006) on the correlation
between control flow complexity and perceived complexity.

Also congruent to process modeling are software process modeling contributions, such as e.g.
(Finkelstein et al., 1994), which presented an overview of the software processing field and
identifying key research problems. Another highly cited paper, Yu and Mylopoulos (1994),
presented a model of the intentional structure of a software process and embedding organiza-
tion. By addressing not only the ‘whats’ of software process models but also the motivations
and rationales behind the activities (‘whys”), the authors contributed to the understanding of
software process complexity.

5.5. Cluster 6: BPM success factors

In the final cluster, cluster 6 (in Figure 7), the focus is on the search for a more successful
BPM by enabling a clearer understanding of the concept and its components. Trkman (2010)
applied a combination of three theories for theoretically grounding the BPM concept, identi-
fying 12 critical success factors as “a basis for the explanation of (un)successfulness of BPM
efforts®. Earlier, Ariyachandra and Frolick (2008) proposed a set of critical success factors,
yet without a theoretical framework. Zairi (1997) focused on the process, proposing guide-
lines for sustaining BPM as well as establishing a “culture based on BPM”. Similarly, Hung
(2006) in his review of BPM as a competitive advantage, assessed the effects of two key con-
cepts in BPM implementation. The groundwork for this though seemed to be the paper by
Hammer (2007) found on the outer rim of the cluster. He focused on the methodology of do-
ing BPM 'better' and attempting to understand what BPM actually is.



Figure 7: Cluster 6: BPM success factors
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Sidorova and Isik (2010) focused on identifying the core of business processes. The resulting
center was composed of process design, technologies, implementation, and management.
Similarly, Vergidis et al. (2008) provided an overview of business process perspective and
investigated the state-of-the-art in research and practice. Karim et al. (2007) proposed enter-
prise resource planning systems as a key determinant for optimizing business process out-
comes.

Connecting to the wider literature, the contributions on organizational processes, especially
the research literature on organizational routines, was definitely under-used by the papers in
this cluster. In their desire for better structure and understanding of processes, many
researchers focused on analyses of organizational processes. Malone et al. (1999) developed a
new approach to analyzing processes — at various levels of abstraction. They tackled the
challenge of representing organizational processes by organizing similar processes of
different organizations into a process 'handbook’.

Organizational routines focus on patterns of action as their main unit of analysis (Pentland
and Feldman, 2005). Exploring beyond the surface-level data, Pentland (1999) focused on
narrative for analyzing organizational processes as a means to enrich process theory.
Similarly, exploring the effect of micro-level actions in routines on macro-level phenomena
such as dynamic capabilities, Pentland et al. (2012) prepared a generative model of
organizational routines and their change over time.



6. The future of BPM

In the past few decades, BPM has often been labeled as hype-driven (McCoy, 2010, Dadam,
2008, Jeston and Nelis, 2008). This can also be deduced from the apparent fragmentation of
the BPM field as per the cluster analysis and the derived different subthemes. Recently there
has been a rise of new concepts such as digital transformation, business innovation (vom
Brocke, 2016), stirring new hypes in the management community. Adopting the perception of
Pascale (1990) that all popular management notions have a life cycle, could these new con-
cepts denote the possibility of BPM beginning its slope into demise?

Years ago, the field had undergone a conceptual transition — namely it changed focus from
the more radical BPR that relied on its success stories to workflow management. Taking a
look at the current state of BPM, it becomes apparent that this concept misuse and lack of
consensus seems to be a recurrent theme in the BPM history and possibly one of the reasons
for its periodic “reinventions”. Faced with the appearance of new management hypes BPM
now seems on the brink of yet another revamping.

In line with this it seems that the BPM field has reached a certain standstill, where it appears
to have restricted itself increasingly to “identification, modeling/representation and mining of
processes”. BPM is at an important crossroad: with all the hype about digital transformation/
internet of things (1oT)/ social networks and related concepts, the question is whether the
field will be able to re-invent itself to be a cornerstone of the research of the processes in
these areas. Will BPM be able to offer theoretical insights, new artefacts and tools for mobile
processes execution? Will it enable the leveraging of social media for process innovation (see
Trkman and Klun (2015)) or to enable new or improving existing business processes or capa-
bilities (Melville et al., 2004, Trainor et al., 2014) of companies to better use social media in
general? Will theory development on 'digital transformation' (see e. g. Majchrzak et al.
(2016)) draw from the BPM body of knowledge? Such research should be appealing both to
the most prestigious journals in management and IS and to C-level executives.

However, as indicated by our co-citation analysis, it has not (yet) occured. Further, none of
the 300 most cited papers with the term “social media” in the abstract, title or keywords uses
the term “business process” anywhere in the abstract or keywords (search in Scopus on May,
10 2017). On the other hand, a recent special issue on 0T in the Business process manage-
ment journal is an important step in the right direction. It investigated both the impact and the
role of 10T on BPM in terms of promotion of knowledge flow, innovation and competitive-
ness (Del Giudice, 2016).

We argue that BPM and its contributions are simply “too big to fail”. Considering the several
decades of research and practice that have been invested in the BPM field and generated an
extensive body of knowledge, it would be a disaster to let BPM become replaced by trendier
concepts (vom Brocke, 2016). In 2010 Harmon discussed the future of BPM as being certain
in the sense that companies will continue to focus intently on improving the way they manage
the business, regardless of the denomination (Harmon, 2010). Accordingly, the only alterna-
tive left for BPM is indeed to transform itself.



The analysis of the identified six clusters along with the co-citation analysis have demon-
strated that BPM is far more fragmented and niche-oriented than its definitions describe. Our
results have suggested that BPM is, in fact, neither truly holistic nor managerial (anymore).
Despite starting out as strongly management-focused, BPM has drifted into the domain of
scope-bounded journals (e.g. Information and Soft-ware Technology) in academia and IT
departments in companies. While as a field, BPM seems very fragmented, there are calls and
attempts of focusing on BPM as a whole — denoted by the contributions in the final cluster
that is devoted to finding possibilities for improving BPM. One such possibility for improv-
ing BPM is expanding it to involve not only an organizations™ customers but also their pro-
cesses. As stated by Trkman et al. (2015) gaining more information about the customer pro-
cesses means the company can gain a deeper understanding of their customers and their be-
havior, and where needed adjust all necessary processes to it. The role of BPM in the digital
world has already received much attention (Loos et al., 2015; Meyer et al., 2013; Recker,
2015; Schmiedel & vom Brocke, 2015) and with so many data available online, taking ad-
vantage of the 'digital wave' might prove the next best step for BPM. Giving BPM a more
uniform, 'digitally-inspired’ re-packaging might also make it more appealing to managers and
management journals.

Currently, BPM can be said to still embody some of the concepts according to Davenport
and Stoddard (1994), having in the past discarded the concepts pertaining specifically to
BPR, such as promoting a “clean-slate” approach to process design and radical change of
process performance. We propose to update their concepts in order to better embody BPM in
its current and desired future state:

1. Business processes are the fundamental unit of analysis of organizational design and
change.

2. Organizational procedures are identified and visualized as business process models.

3. Business process changes are felt on all organizational levels thus they must be re-
flected in human arrangements that accompany change.

4. Business process management is able to help in implementation of any kind of organ-
izational changes when needed.

5. Business process experts should clearly identify the contribution of a certain BPM
technique and position it in relation with other fields.

BPM should thus avoid the tendency to define itself as an all-encompassing field and hiding
behind generic terms such as 'holistic approach' and ‘process orientation’. On the contrary,
BPM should strive to provide in-depth, hands-on theoretical knowledge and practical tools.
BPM needs to escape the entrenchment of fragmentation and indistinct-ness as a field, and
one possibility is to focus more on the company needs of developing in-house expertise to
quickly respond to business changes. BPM researchers need to develop more in-depth theo-
ries, which will help to change the perceptions of business processes — understanding them
more as organizational routines, i.e. generative systems producing patterns, made up of inter-
dependent actions among multiple actors (Pentland & Feld-man, 2008).

While we believe that such a path is possible, BPM can alternatively deliberately limit itself
to the currently largest subtheme of business process modeling, namely by investigating how
to model the processes more comprehensively and use the process models for improving the
understandability of the processes and the support of workflows with IT.



In any case, the afore mentioned definition of BPM as “holistic management approach that
focuses on aligning all aspects of an organization with the requirements of their customers”
(vom Brocke and Rosemann, 2010) should be changed accordingly to reflect what BPM
wants to be.

7. Conclusion

This paper contributes to the current knowledge on BPM in the following stages: first, by
applying the novel research approach of a combined literature review, introducing a dynamic
representation of the field development and main thematic components. Second, exploring
and delineating the BPM field with the cluster analysis offered a comprehensive overview.

The combination of the co-citation and cluster analyses offers joint perspectives on the most
influential works and most prolific themes within BPM. Third, in agreement with Lyytinen
and King (2004), we acknowledge that also in the field of BPM the researchers should be
akin to “falcons in the ever growing gyre of the IT revolution”. The definition of the BPM
field should thus be more descriptive and not prescriptive and should focus more on “the vast
market of ideas” as suggested by Lyytinen and King (2004), rather than on searching for a
fixed core theory.

In an answer to calls that BPM is not engaged at all in the wider literature on organizational
change and therefore the current research is hard to place within a clear, identifiable
theoretical approach, the paper argues that rather than directly defining the limitations and
boundaries of the BPM field, it is better to let the field define itself. This paper contributes to
the identification of the BPM field by providing an array of BPM-grounding papers that
shape and drive the field, thus constituting a “polycentric core”, similar to Taylor et al.
(2010)'s description of the IS discipline. Further, we try to position each cluster within the
wider literature by also subjectively reflecting on related fields to each cluster.

This paper represents an overview of the BPM field by combining two important perspectives
— an evolutionary and a point-in-time observation of BPM and its most pronounced themes.
Although intrinsically defining itself as a management field, and thus per se close to opera-
tions management or strategic management (see e.g. Elzinga et al. (1995), Dumas et al.
(2013)), BPM nowadays seems more at home as an important sub-domain of the IS discipline
(Sidorova et al., 2008). This notion of BPM connecting more strongly to IS is also supported
by our co-citation analysis. One can infer a shift in the journal outlets based on the central
papers of each cluster, where the earlier papers were predominantly published in manage-
ment-oriented journals, such as Harvard Business Review or Academy of Management Re-
view, the latter in scope-bounded journals such as Information and Software Technology,
Data & Knowledge Engineering or International Journal of Production Research. However,
this connection to information systems brings with it both advantages and disadvantages, as
mentioned by (McAfee & Brynjolfsson, 2007), since information systems can offer new pos-
sibilities for process improvement, but also limit their improvement.

The paper has several limitations: the scope and combination of the keywords meant that
some influential papers stemming from this field potentially became excluded from the com-



piled list. Also by using the SCI/SSCI, papers published in journals that are not featured there
(e.g. Business Process Management Journal) were omitted from the initial selection. Howev-
er, this was adjusted for by using the co-citation analysis since the resulting collection of
works was enhanced with new works that had the strongest connections among the cited ref-
erences. Also, the chosen dataset represents an excerpt from time and future datasets, includ-
ing a shorter time frame, could produce different results. Such bibliometric indicators are
based on bibliographic databases that are primarily intended for providing information about
papers, rather than for informetric studies (Hood and Wilson, 2003).

As for future research, the results obtained from the analysis provide the state of the field at a
certain point in time, i.e. up to the time of data collection. The time frame dependency of this
studied dataset allows for future replications of the analyses to compare the field develop-
ment at a later stage or at arbitrary time periods in between. Thus subsequent analyses would
produce a different outline of the field.

Accordingly, this paper provides a great starting point for multiple detailed explorations of
BPM subthemes as well a similar dynamic literature reviews for other fields or for subthemes
within BPM. As such it offers suitable milestone in an analysis of which of the two paths
BPM will take at its current crossroads.
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