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ABSTRACT

Business ethics, as a content of formal higher education, occupies
This paper maps the research and maturity of the Business Process
Management (BPM) scientific field by using existing literature re-
views and bibliographic methods to formulate generalizable patterns
and implications, which could be proposed for comparable, multi-
disciplinary Information Technology (IT) fields. By applying text
mining to the corpus of BPM conference and journal papers, system-
atically selected from Scopus, generalizable drivers of BPM evolution
and maturity are determined, including the proposal of implications
for comparable IT fields. Results showed four literature clusters,
which relate reasonably well with the BPM lifecycle and
PDCA/PDSA cycle concepts. BPM and comparable research fields
seem to be driven by the maturing of technological capabilities and
organizational acceptance in the sectors in which they are heavily
applied. This study comprehensively analyzes BPM journal articles
and conference proceedings using bibliometric analysis to provide
new research directions.
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1. Introduction

This study looks at the drivers of literature de-
velopment and maturity of the Business Process
Management (BPM) field and the opportunities to
generalize the empirical results obtained by the sci-
ence mapping of BPM literature. The research disci-
pline of BPM has progressed by growing within the
disciplines of Computer science, Management Sci-
ence, and Information systems science (Recker &
Mendling, 2016; van der Aalst, 2013). Conse-
quently, BPM is a field involving multi-disciplinary
science concepts, methods, and tools (Glykas,
2013), making its evolution pattern an ideal case for
potential generalization across comparable fields at
the intersection of Computer and Information sci-
ence(s).

A robust bibliometric approach of text mining
has been applied as a method of choice for science
mapping of the BPM literature, including interna-
tional journals and conference proceedings, to ex-
plore the corpus of core BPM papers believed to
belong to a newly emerging multi-disciplinary field.
As a result, some important papers from the related
(sub)fields, primarily from workflow management
(e.g. (Rinderle et al., 2003; Sadiq et al., 2007)), have
not been selected for analysis. This is both a limita-
tion and a feature of the paper, which aims to ana-
lyze the bibliometric patterns of the core BPM
corpus and identify those, which might be applica-
ble to a range of emerging multi-disciplinary IT
fields of study.

An attempt to generalize the research findings
across the comparable multi-disciplinary fields lo-
cated at the intersection of Computer and Informa-
tion science(s), follows up on the recent empirical
findings on the co-evolution of 28 research fields
(Twami et al., 2020). Their conclusions of field co-
evolutions (op. cit., p. 14) suggest a historical pattern
of literature development based on the linkages with
underlying technologies and methodological tools.
We use the results of science mapping the BPM field
to develop generalizable formal propositions of driv-
ers relevant for theorizing and literature maturity
across a range of comparable multi-disciplinary

fields.

The objective of the paper is to analyze the bib-
liometric patterns of the BPM corpus and its trends
by focusing on the following research questions:

® Which journals and authors influenced the
Business Process Management literature the
most?

® Which themes attracted the greatest attention
from BPM scholars, are there any trends to be
recognized?

® What is the potential application of identified
BPM patterns in multi-disciplinary IT fields?

The paper is organized as follows. After the in-
troduction, the second section describes the BPM
field using the available literature reviews. The
third section identifies the data retrieval strategy,
methods, and software used. The fourth section
presents the empirical results of science mapping
the

BPM literature, while the fifth section contains
text mining results. Discussion (the sixth section)
generalizable propositions of development and ma-
turity of BPM and comparable multi-disciplinary
fields are developed. The seventh section outlines
the study's limitations and recommendations for the
future research agenda, including a preliminary con-
clusion of the study.

2. Literature review

After three decades, the BPM discipline
reached a certain level of maturity (Houy et al.,,
2010; van der Aalst, 2013), which can be assessed
from an overview of BPM literature presented in
Table 1. Those have been identified based on a sys-
tematic search for BPM literature reviews performed
in the last ten years, confirming the relevant corpus
of literature, which can be analyzed using bibliomet-
ric methods. Nevertheless, except for using citation
and co-citation analyses (Klun & Trkman, 2016),
the contemporary bibliometric methods, such as the
recent developments in text mining and citation
analysis tools (van Eck & Waltman, 2017), have
been applied only partially to this corpus (see Table

1).
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Table 1

BPM literature reviews and application of bibliometric methods

Authors Scope of review

Sidorova and Abstracts of journal articles in EBSCO database
Isik, 2010 between 1927-2008

Houy et Journal articles between 1991-2008 in databases
al, 2010 WOS SCIand EBSCO

vom Brocke and Journal articles and conference papers
Sinnl, 2011 until 2009

Niehaves and Journal articles and conference papers
Plattfaut, 2011 until 2009

van der Aalst, Paper published in the BPM conference
2013 proceedings, 2003-2012

Anand et Articles from AIS top journals and articles from
al, 2013 the Science Direct database, 2005-2011
Recker and Papers published in the BPM conference
Mendling, 2016 proceedings, 2003-2014

Klun and Papers published in peer-reviewed journals in SCI
Trkman, 2018 and SSCI of the Core collection of WoS

Danilova, 2018 Academic journals in the citation databases

Emerald, EBSCO Business

Source Complete, ScienceDirect and Taylor &

Francis

Focus of review

Methods used

Broad: Themes in Business ~ Latent semantic analysis (LSA.)

Process research

Specific: Empirical BPM Not named
research

Specific: Research on culture Not named
in BPM.

Specific: Research on Not named

Collaborative BPM.
General: BPM research use Not named
cases
Broad: Multiple Not named

characteristics of articles
Multiple characteristics of

BPM conference papers
Broad: Current state of the
field analysis

Citation analysis
Citation, co-citation and cluster

Specific: Process owners in Not named

BPM.

Notes. Adapted and extended from Recker & Mendling, 2016.

Sidorova & Isik (2010) provide a cross-discipli-
nary perspective on business process (BP) research
and identify the key research themes within the BP
field (design, IT, organizational implementation, and
management & control), along with the research as-
sociated with TQM, supply chain management, and

e-commerce.

Niehaves & Plattfaut (2011) contains reviewed
state of the collaborative BPM and contributed to
identifying five clusters of literature relevant for fu-
ture research: (1) certification and auditing, (2)
simulation, (3) collaboration through non-contrac-
tual agreements, (4) collaborative BPM and (5) re-
search towards the theoretical understanding of
collaborative BPM Additional specialized reviews
have been performed by (vom Brocke & Sinnl,
2011) on the role of culture in BPM and process
ownership in BPM practicing organizations
(Danilova, 2018).

Paper, written by van der Aalst (2013), provides
an overview of the state-of-the-art topics in BPM
and discusses the following key concerns: (1)
process modeling languages, (2) infrastructure for
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process enactment, (3) process model analysis, (4)
process mining, (5) process flexibility, and (6)
process reuse.

In their review, Recker & Mendling (2016)
aimed to cover the research approach, methods, and
impact of papers presented at BPM conferences. The
authors included 347 conference papers, which were
classified and used to develop a set of recommenda-
tions to increase the maturity of future BPM re-
search.

Klun & Trkman (2016) identified six clusters
of BPM topics in scientific journals, which include:
(1) practice-oriented BPR, (2) workflow manage-
ment, (3) BPM concepts, (4) methods in business
process modeling, (5) information technology and
(6) BPM success factors. They describe the evolu-
tion of BPM, since its Business Process Reengi-
neering (BPR)-related roots, in terms of the
constant need for re-invention: firstly, from the
radical BPR agenda to a more realistic workflow
approach and, currently, from a state of fragmenta-
tion into multiple specialized subtopics, toward a
more holistic discussion of the role of processes in
digital transformation, social networks, and other
relevant IT constructs.



The issues raised by Klun & Trkman (2016)
question the generalizability of the constructs,
such as the process orientation, and introduce a
limit to theorizing, which questions the very defi-
nition of BPM as a holistic management approach
(Rosemann & Brocke, 2010). This would certainly,
limit the opportunities for epistemologically ori-
ented research, looking to develop and test general-
izable theories from the analysis of the BPM
literature corpus. Nevertheless, a previous theory
review of BPM empirical studies, published in the
same journal (Houy et al., 2010), made a strict dif-
ference between those belonging to the epistemo-
logical 'school of thought' versus those using the
applied approach, looking to develop new IT tools
and models. Houy et al. (2010) labeled the two
types of BPM empirical studies as 'behavioral' and
'design’ science, constituting 55% vs. 45% of pa-
pers, as analyzed by their systematic literature re-
view. The very amount of 'behavioral' studies
indicates a potential for epistemological BPM re-
search.

On the other hand, Anand et al. (2013) found
that most of the top Association for Information
Systems Research (AIS) journals did not, histori-
cally, devote much attention to business-process-re-
lated research. This is supported by a study, that
found the amount of papers, developing the applied
('Mode 2') BPM knowledge, to be equal to 64.1% of
papers, published in the Business Process Manage-
ment Journal, as a principal publication outlet in the
BPM field (Veit et al., 2017). Since the 'Mode 2’
knowledge production is inter-disciplinary and
driven by application and partnerships, as opposed
to the traditional 'Mode 1' knowledge production,
based on epistemologically oriented, traditional aca-
demic disciplines (Gibbons et al., 2010), those con-
cepts could approximate the 'behavioral' vs. 'design’
science notions.

Although the epistemological orientation of
the BPM core literature corpus is not in the focus
of this study, results hinting at the applied nature of
the majority of BPM literature could have signifi-
cant implications for the analysis of the BPM field
development and maturity, as well as its generaliz-
ability.

3. Methodology

Bibliometric literature reviews can process a
considerably higher volume of studies, published
over a longer timespan, with a lower investment of
time and resources while providing a comprehen-
sive picture of the research topic (Herndndez-Tor-
rano & Ibrayeva, 2020). Bibliometric analyses use
bibliographic information from scholarly databases
(e.g., Web of Science, Scopus, PsycINFO, ERIC)
(Andres, 2009). Bibliometric mapping is considered
an important subject matter (Morris & Van der Veer
Martens, 2008), as it reveals the structure and dy-
namics of a particular line of research (Zupic &
Cater, 2015). The advances in bibliometric software
enable the researchers to perform text mining tech-
niques, which present an additional input to biblio-
metric studies and science mapping as a specific
approach to systematic literature review (Sinoara et
al, 2017).

To understand the drivers of development, rele-
vant to fields on the intersection of computer and in-
formation science(s), this study uses the BPM
discipline as a potentially generalizable case, which
is analyzed by applying text mining and science
mapping, considered to be useful when the research
goal is to provide an overview of trends in a field,
based on a broad corpus of research items and appli-
cation of specialized software (Bu et al,, 2020; Chen
et al, 2014). Systematic mapping represents a spe-
cific type of systematic literature review (Sinoara et
al, 2017).

We used text mining and clustering to synthe-
size the characteristics of the BPM core corpus. Text
mining applies data mining to text files (Kotu &
Deshpande, 2015) and supports knowledge discov-
ery (Kaur & Chopra, 2016; Sinoara et al,, 2017). In
addition, it makes it possible to locate similar studies
within bibliographic data (Justicia De La Torre et
al, 2018).

3.1. Data retrieval and procedure
The Scopus database is chosen for the biblio-

metric analysis since it has broader coverage than
the Web of Science (WoS) database (Hallinger &
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Kovacevi¢, 2019). The first step of a literature review
study is to locate the relevant literature (Creswell &
Creswell, 2018), so an advanced Scopus search was
performed in April 2020. Three inclusion criteria
were applied:

® Document type: journal
® Document type: conference paper
® Language: English

‘We aimed to include articles and conference pa-
pers whose title, abstract, or keywords contained the
"business process management" phrase. The result-
ing keyword string, used for the identification of
bibliographic items was as follows: TITLE-ABS-
KEY ("business process management") AND (
LIMIT-TO ( DOCTYPE, "cp" ) OR LIMIT-TO (
DOCTYPE, "ar")) AND (LIMIT-TO (LAN-
GUAGE, "English")). We wanted to provide insight
into the current state of BPM research and did not
restrict the bibliographic search in terms of research
topics or the field.

The process conducted is shown in Figure 1,
which follows the generic methods and process of
bibliometric research, regardless of the science field
being mapped (Andres, 2009). Such a methodology
has been applied in various fields ranging from busi-
ness management and organization (Zupic & Cater,
2015) to education leadership (Hallinger &
Kovacevi¢, 2019).

Figure 1

The generic bibliometric research process

Source retrieval

Source identification | | Screening and
N =4821 mapping

o Synthesis

Notes. Authors’ presentation of the research process.

The search resulted in 4821 documents pub-
lished between 1987 and April 2020. Only 31.2 % of
listed documents are journal articles, which demon-
strated the knowledge gap in the existing studies,
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which avoided mapping of the conference proceed-
ings in the field of BPM. Although the field of BPM
is a new one (starting in the late 1980s), its growing
popularity is evident, with the majority of research
items being published from 2001 onwards, with ex-
ponential growth from 2002 to 2011 (see Figure 2).

Figure 2

Distribution of BPM-related documents in the
Scopus database

Documents by year

500

300

Documents

200

100

[
1987 1990 1993 1996 1999 2002 2005 2008 2011 2014 2017 2020
Year

Notes. Results of empirical research
(authors’ calculation).

The authors downloaded documents' biblio-
graphic data and imported them to Excel from the
Scopus database website. The Scopus data included
the authors' names, article titles, year, source title,
volume, issue, citation data, abstracts, keywords, and
references. Various software tools were used for bib-
liographic analyses, as described in the following
section of the paper.

3.2. Software tools used

Bibliographic data, derived from 4,821 docu-
ments indexed in Scopus, was analyzed using MS
Excel and the specialized VOSviewer software, ver-
sion 1.6.18.

Excel has been used for pre-processing and fil-
tering data to obtain the number of citations and
link strength and to sort full names of authors,
sources, and documents for preparing the thesaurus
files. Those are used to reduce unwanted redun-
dancy, i.e. merge different variants of authors' names



"on "o

(e.g. "van der aalst, w.", "van der aalst, wm.p.", "van
der-aalst, w." and "van der aalst, wm." - belonging to
asingle author).

VOSviewer is a free software for creating and vi-
sualizing bibliometric maps (Jan & Ludo, 2010) and
text mining, used to create term maps based on a
corpus of documents (Eck & Waltman, 2011; Jan &
Ludo, 2010), showing the relatedness of concepts in
a science field. The text mining procedure starts with
the identification of noun phrases. Word sequences
that end with a noun are selected, and plural phrases
are transformed into singular ones.

The second step relates to selecting the most rel-
evant noun phrases (also referred to as terms), fol-
lowed by mapping, clustering, and visualizing the
obtained results. The terms' relatedness in this paper
is determined based on co-occurrences in paper ab-
stracts.

3.3. Fundamental bibliometric characteristics
of the core Business Process
Management (BPM) literature

To complement the analysis of the existing liter-
ature reviews (see Section 2), in this section, the
BPM core literature is briefly described by using the
standard bibliometric indicators obtained by using
the citation and co-citation analyses. Since a similar
study (Klun & Trkman, 2016) provides a similar
coverage of Web of Science-based coverage of jour-
nal papers, we provide a limited amount of funda-
mental bibliometric information by using the
traditional citation analysis (Eugene, 1972) and the
two standard weight attributes - the links and the
total link strength (Eck & Waltman, 2011).

The citation analysis of authors has resulted in
the identification of 7,976 authors, with the twenty
most-cited authors of the core BPM literature identi-
fied in Table 2, along with the number of docu-
ments, number of citations, and citations per
document. According to the link strength, the top
authors are ranked as calculated by the VOSviewer
software (with the minimum threshold for the num-
ber of documents per author and citations per au-
thor set to two).

Table 2
Top twenty BPM authors published in the
Scopus database
Rank  Author Numberof Number  Citations Total
documents  of per link
citations ~ document  strength
1 van der 79 5415 68.54 1323
Aalst,
WMP.
2 Mendling]. 69 1532 22.20 708
3 Rejjers HA. 34 1408 41.41 592
4 Recker J. 31 1158 37.35 540
N Rosemann 42 1359 3236 470
M.
6 Weske M. 58 1533 26.43 445
7 Trkman P. 10 910 91 413
8 Song M. 14 1584 113.14 410
9 Becker J. 42 367 8.74 362
10 Ter 26 840 32.31 353
Hofstede
AHM.
11 Loos P. 50 543 10.86 337
12 Verbeek 7 809 115.57 329
HMW.
13 Roglinger, 20 266 133 328
M.
14 LaRosa, M. 20 642 32.1 303
15 Schmiedel, 13 383 29.46 302
T.
16 IndulskaM. 19 786 41.37 275
17 Fettke, P. 33 437 13.24 270
18 Van Dogen 8 1179 147.38 256
B.F.
19 Janiesch, C. 23 191 8.3 241
20 Vom 19 439 23.1 239
Brocke, J.

Notes. Authors’ presentation.

Out of the citation map, including 2,010 au-
thors who met the thresholds, 985 authors with the
greatest total link strength were selected to obtain a
more accessible map (see Figure 3). According to
the Scopus search criteria, author Wil van der Aalst
proved to be the most productive and most cited au-
thor in the BPM core literature corpus, with 79
items and 5,415 citations. The result is consistent
with his H-index of 147, demonstrating over
100,000 citations the author received in the broad
field of Information Technology. Mendling (69
items) and Weske (58 items) follow; each receiving
over 1,500 citations. A slightly larger number of cita-
tions is attributed to Song, for whom 14 items have
been identified, therefore receiving one of the largest
ratios of citations per document.
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Figure 3

Citation map of the BPM core literature, ased on the
total link strength

Notes. Authors’ presentation.

To visualize the most cited sources with the
most significant impact in the BPM field, as well as
to obtain an overview of the general structure of the
BPM body of knowledge and the publication out-
lets (Jan & Ludo, 2010), the density visualization is
used (see Figure 4).

Figure 4

The map of most cited Scopus sources in the BPM field

The map is created using the total link strength
metric and the map colors, depending on the num-
ber and the importance of the neighboring items.
A thesaurus file has been made to eliminate redun-
dancy among sources. The threshold has been set
to at least five documents per source, which gener-
ated 98 highly cited Scopus sources out of 1,599
BPM:-related sources.

A source with the highest total link strength is
the Business Process Management Journal, while the
Lecture Notes publish the highest number of
items in Computer Science (N=479). When this
source is excluded from analysis, the highest
number of Scopus items belongs to the CEUR
Workshop Proceedings (N=196), followed by the
Business Process Management Journal (N=168).
Of the top twenty sources, 30% belong to confer-
ences (N=6), while the majority fit the academic
journals (N=12), which could have been ex-
pected. Table 3 shows the calculated total
strength, number of documents, and number of
citations for each source

acm international con'u:e proceeding series

‘simulation senes.

ieee internet computing

proceedings - 2018 ieee 22nd international enterpris
enterprise information systems
expert systel

informaton technaiogy journal

international confe
ing
nagement
Inication techn

association for information sy

international journal of cooperative information sys

eedings of the workshop on enabling techn:

ologies r 1 "
<tlidies in computational intelligence

pacific asia conference on information systems

proceedings - international conference of the chilea

Notes. Authors’ presentation.
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Table 3

Top twenty highly cited BPM sources in the Scopus database

Rank Source title

1 Business Process Management Journal

2 Lecture Notes in Business Information Processing

3 Lecture Notes in Computer Science

4 Information Systems Journal

S Data and Knowledge Engineering Journal

6 International Journal of Information Management

7 Business and Information Systems Engineering
Journal

8 ECIS - European Conference on Information
Systems

9 Computers in Industry Journal

10 Decision Support Systems Journal

11 AMCIS - Americas Conference on Information
Systems

12 Total Quality Management and Business Excellence
Journal

13 CEUR workshop proceedings

14 Proceedings of the Annual Hawaii International

Conference on System Sciences

15 Information and Software Technology Journal

16 ACM international conference proceeding series

17 Knowledge and Process Management Journal

18 Expert Systems with Applications Journal

19 ACIS - Australasian Conference on Information
Systems

20 Information Systems Frontiers Journal

Notes. Authors’ presentation.

The citation analysis aimed to identify highly
cited documents, and more importantly focus was
to present a citation document map. The minimum
number of document citations has been set to five,
and 1,733 documents met the threshold. We chose
to select links for the top 1,000 items. As some of the
documents did cite other documents, 910 docu-
ments were included in the map (Figure S). The
most important documents and their link strengths
are shown in the below figure, identifying seven dif-
ferent clusters of related Scopus items. Although fur-
ther analysis would be interesting, this approach has
already been used by Klun & Trkman (2016), while
the contemporary bibliometric methods, such as
text mining, still need to be applied to mapping the
BPM literature (which has been done in the follow-
ing section).

Number of Number of Total link strength
documents citations

168 4105 629

404 2083 317

479 6319 315
29 1729 209
18 1496 208
10 853 150
21 403 104
70 705 100
18 894 99
PA) 990 98
89 333 88
11 304 88
196 627 85
49 629 84
18 665 78
94 257 73
18 290 72
27 503 71
40 765 59
14 211 38

Figure §
Citation analysis of the BPM field
cvoraigh (201 coyengs 2008
gl 2012)
ey o IR
leymann f. (20 r'
o1 s @al2007

=g
< (1656h0u tah. (2012) imanss. (200310 L o

N Klinkmller c. (2017)
S N.GR0] "QL 208 1 (20dlif (20
.wk'erj.(guw ‘s udijkman . (2011)

2ha tj(2010)
suis s(2018). malinova,g. @018)

eischmai a.(2012) e

. antunes . doriafdE &
e sl ) er aalst w.r
ale .p. (2007b)
e vandier aalstWHT.p. (20051) s
g
‘geigori d.(2004)
o ons P

millet pga. (2009)

Notes. Authors’ presentation.
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The top-cited documents from our limited cess factors by Trkman, followed by a study of

search (see Table 4) are sorted by link strength, BPM competitive strength by Zairi and van der
with the highest number of Scopus citations Aalst et al., related to handling the BPM use
belonging to a study on the critical BPM suc- cases.

Table 4

Top twenty most cited BPM studies from the core literature corpus, indexed by the Scopus database.

Rank  Scopus document Scopus Links
citations
1 Trkman, P. (2010). The critical success factors of business process management. Infernational =~ 440 68
Journal of Information Management, 30(2), 125-134.
2 Zairi, M. (1997). Business process management: A boundaryless approach to modern 243 S4

competitiveness. Business Process Management Journal, 3(1), 64-80.

3 Van Der Aalst, W. M. P., Weske, M., & Griinbauer, D. (2005). Case handling: A new paradigm 505 49
for business process support. Data and Knowledge Engineering, 53(2), 129-162.

4 Hung, RY.-Y. (2006). Business Process Management as a competitive advantage: A review and 158 46
empirical study. Total Quality Management and Business Excellence, 17(1), 21-40.

S van der Aalst W. M. P., Reijers, H. A,, Weijters A. J. M. M., van Dongen B.F., Alves de Medeiros, 494 45
A. K, Song M., & and Verbeek, H. M. W. (2007). Business process mining: An industrial
application. Information Systems, 32(5), 713-732.

6 Grigori, D., Casati, F., Castellanos M., Dayal U., Sayal M., & Shan M. -C. (2004). Business 343 44
Process Intelligence. Computers in Industry, $3(3), 321-343.

7 Houy C., Fettke P., & Loos, P. (2010). Empirical research in business process management - 120 34
analysis of an emerging field of research. Business Process Management Journal, 16(4), 619-661.

8 Dijkman R., Dumas M., Van Dongen B, Krik, R, & Mendling, J. (2011). Similarity of business 412 32
process models: Metrics and evaluation. Information Systems, 36(2), 498-516.

9 Pritchard, ].-P., & Armistead, C. (1999). Business process management — lessons from European = 92 32
business. Business Process Management Journal, 5(1), 10-35.

10 Weske, M., Van Der Aalst, W. M. P., & Verbeek, H. M. W. (2004). Advances in business process 156 29
management. Data and Knowledge Engineering, SO(1), 1-8.

11 Rosemann, M., & De Bruin T. (2005). Towards a business process management maturity model, 197 27
in Proceedings of the 13th European Conference on Information Systems, Information Systems in a
Rapidly Changing Economy (ECIS). (pp. 1-12).

12 Armistead C., Pritchard J.-P., & Machin, S. (1999). Strategic business process management for 101 26
organizational effectiveness. Long Range Planning, 32(1), 96-106.

13 Van Der Aalst W. M. P., Pesic, M., & Schonenberg, H. (2009). Declarative workflows: Balancing =~ 346 25
between flexibility and support. Computer Science - Research and Development, 23(2).

14 Leymann, F., Roller, D.,, & Schmidt M. T. (2002). Web services and business process 376 23
management. IBM Systems Journal, 41(2), 198-211.

15 Ko, R K. L, & Lee, S. S. G, & Lee E. W. (2009). Business process management (BPM) 240 23
standards: A survey. Business Process Manag t Journal, 15(5), 744-791.

16 Erol, S., Granitzer, M., Happ, S., Jantunen, S., Jennings, B., Johannesson, P., Koschmider, A.,, 104 22

Nurcan, S., Rossi, D., & Schmidt, R. (2010). Combining BPM and social software: Contradiction
or chance? Journal of Software Maintenance and Evolution, 22, 449-476.

17 Smart, P. A,, Maddern, H., & Maull R. S. (2009). Understanding business process management: 68 22
Implications for theory and practice. British Journal of Management, 20(4), 491-507.
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18 Recker, J., Rosemann, M., Indulska M., & Green, P. (2009). Business process modeling - A 240 20
comparative analysis. Journal of the Association for Information Systems, 10(4).

19 Bruno, G, Dengler, F., Jennings, B., Khalaf, R., Nurcan, S., Prilla, M., Sarini, M., Schmidt, R, & 109 20
Silva, R. (2011). Key challenges for enabling agile BPM with social software. Journal of Software
Maintenance and Evolution, 23(4),

20 Eshuis, R, & Grefen, P. (2008)." Constructing customized process views. Data and Knowledge 121 18

Engineering, 64(2), 419-438.

Notes. Authors’ presentation.

3.4. Mapping the BPM core literature:
In search of generalizable patterns

In the science mapping of the BPM core liter-
ature corpus, the bibliometric data were analyzed
using text mining and similarity visualizations. Text
mining helps avoid manual screening of more than
4,800 titles and abstracts (Ananiadou et al., 2009),
with the abstract field used to identify noun phrases,
which is useful for analyzing co-occurrences (see
Section 3.2.).

From the total number of 52,192 noun
phrases occurring in at least ten publications in
the corpus, the term map contains 1,694 most rel-
evant, weighted by the total link strength. The

Figure 6

term "paper"” was excluded from the analysis, and
the minimum number of items per cluster was set
to 88. These were technical preconditions for vi-
sualizing the relatedness of the analyzed terms
based on their co-occurrences in the core BPM
corpus. Text mining resulted in four clusters (see
Figure 6), numbered according to their size
(Cluster 1 is the largest, and Cluster 4 is the
smallest).

Since visualization helps with interpreting the
text mining (Justicia De La Torre et al,, 2018), it was
easy to use the resulting map to point out the most
frequent terms in each cluster (see Table S), whose
frequencies in the core BPM corpus help to describe
and interpret the literature patterns, based on BPM
terms' co-occurrence.

Visualization of the key themes (clusters) in the BPM field.
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Table §

Scopus clusters of BPM literature and the key cluster terms (with noted frequencies for each term)

Cluster number
Number of items
The most frequent

phrases

Cluster 1 (red)

572
business process management
(2551), bpm (1398), analysis
(852), intent (14), initiative
(171), benefit (307),
knowledge (540),
performance (392), indicator
(60), research (782), study
(620), development (620),
role (288), first step (58),
understanding (230), impact
(284), need (583),
organization (1100), company

(726)

Cluster 2 (green) Cluster 3 (blue) Cluster 4 (yellow)
536 394 192

business process (2099), System (1188), Improvement (361),
approach (1820), tool (734), application (743), service  effectiveness (212),
process (2264), user (327), (769), platform (299), limitation (156),
feature (214), modelling technology (659), quality (382),
(104), technique (679),data  infrastructure (186), efficiency (344),
(699), activity (711), event business process execution  synthesis (25),

(306), problem (667), model
(1385), evaluation (340),
information (605),
documentation (65), task
(487), input (81), time (617),
runtime (90), experiment
(146), domain (336), context
(628), process mining (165),
feasibility (134), rule (253),
simulation (153), measure
(125), process analysis (38),
order (834)

(54), integration (446),
workflow (361),
requirement (583),
architecture (473),
implementation (603),
resource (419), attribute
(35), application
integration (16),
framework (871)

management (841)

Notes. Authors’ presentation.

The obtained results in the form of four clusters are
similar to the BPM lifecycle stage concept used to clas-
sify the BPM literature in a review by Santos Rocha &
Fantinato (2013). Although there is no overall agree-
ment on the number or names of the BPM lifecycle
phases, they are usually conceptualized in terms of the
definition, execution, follow-up, control, and analysis of
business processes, in addition to their improvement
(Hernéndez Gonzélez et al., 2019). This framework
can be further simplified into four general stages related
to van der Aalst (2013): (1) business process model-
ing, (2) an enactment (process implementation involv-
ing the configuration of the information systems); (3)
analysis (diagnosing problems by using the process
model/maps) and (4) management (involving all
other BPM activities, including additional adjustments
of the process).

Another dlassification, following the notion of an-
alyzing, planning, implementing, and evaluating man-
agement plans, is provided by Santos Rocha &
Fantinato (2013), who recognizes the following BPM
lifecycle stages: (1) design & analysis; (2) configuration;
(3) enactment and (4) evaluation. Those would fit the
obtained mapping rather well, with Cluster 1 easily iden-
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tified as corresponding to the design & analysis, Cluster
2 to the configuration (implementation), Cluster 3 to
enactment, and Cluster 4 to the evaluation stages.

Based on the year publication, the key terms in the
BPM literature have also been analyzed to describe the
trends and dynamics of the BPM core literature corpus.
Mapping historical developments is easier for bibliomet-
ric studies in more established fields, such as organiza-
tion and management (Zupic & Cater, 2015), or even
specialized ones, such as education management and
leadership (Hallinger & Kovacevi¢, 2019). As BPM rap-
idly evolves for twenty years, the obtained research re-
sults can be used as an indication of its development.

The initial literature belongs to Cluster 3, which
could be interpreted in terms of the Enactment stage in
the BPM lifecycle, which is fairly logical due to the em-
phasis on the actual cases of implementing the BPM
concept and the supporting technologies/information
systems. More recent concepts include: "digitalization",
"agility”, "contextual factor", "process mining tech-
nique”, "process discovery", "novel technique”, "cloud”
and "cloud computing”. Except for the technological

development of cloud computing, those terms are 'scat-



tered' around different stages of the BPM lifecycle,
making it somewhat inaccurate to describe the histori-
cal development of the BPM core literature.

Nevertheless, our results resonate with the empiri-
cal findings of Recker and Mendling (2016), who no-
tice that as much as 56% of BPM conference papers
cover process discovery, while only 6% and 2% discuss
process re-design and evaluation. This is consistent
with the analysis of the BPM research conducted by
van der Alst (2013), who notices an (over)emphasis on
process modeling and modeling languages in the BPM
literature in general, with the topics of process mining
and enactment infrastructures (usually based on cloud
software) gain prominence in recent literature.

Opverall evaluation of the BPM literature map-
ping, based on the lifecycle stage, seems to support its
connections to the technological developments and their
implementation in the earlier stages of the BPM lifecycle,
which involve the initial design of the process models and
supporting IT infrastructure. This puts into question a
supposedly high level of the BPM literature maturity,
which could be further supported by a descriptive ap-
proach to research in BPM conference papers. This has
been established by Recker and Mendling (2016),
who found only a handful of papers using hypotheses
testing, with only 2% of papers using surveys for data
collection and 4.3% applying the experimental evalua-
tion of data.

Another conceptual framework, the PDCA cycdle,
can also be used for the science mapping of the BPM
field. It is an interactive four-step strategy for solving
problems and improving business processes (Arveson,
2020; Moen & Norman, 2009). It is also referred to as
the PDSA (Plan, Do, Study, Act) cycle (Moen & Nor-
man, 2009; Sokovic et al, 2010) to emphasize the im-
portance of organizational learning, which makes it a
good choice for the analysis of historical literature de-
velopment and its drivers. Another benefit of the
PDCA/PDSA cycle, when used as a conceptual tool
for science mapping, is that its steps are typical, clearly
demarcated stages, implying that an organization mov-
ing through them achieves a higher level of learning and
continuous development. This is clearly shown by the
conceptual identification of the multiple cycles of im-
plementing the PDCA/PDSA methodology with the

Japanese continuous improvement philosophy of
'kaizen, leading to a higher level of organizational qual-
ity and performance (Huda & Preston, 1992). In addi-
tion, this framework has already been used as one of the
dimensions in the classification of the Green BPM liter-
ature (Opitz et al, 2014), as well as a classifying frame-
work in the recent review of literature in the field of
Smart Cities (Nin&evi¢ Pasali¢ et al,, 2021) and in field
of simulation modeling (Jadric et al,, 2020), which sup-
ports its usage in the context of evaluating the core
BPM literature corpus.

Figure 7 shows the obtained visualization of the
BPM field mapping based on the PDCA/PDSA cycle,
resulting in three large and one underdeveloped litera-
ture cluster. Cluster 1 and the associated terms (identi-
fying and analyzing problems, determining goals,
objectives, and defining targets) are linked to the Plan
stage; Cluster 3 (related to BPM implementation) to
the Do stage; Cluster 2 (related to measuring of BPM
results and their evaluation) to the Check stage; Cluster
4 (related to organizational learning and change/im-
provement) to the Act stage. Once again, the lack of
BPM literature in the Act stage resonates with the find-
ings, which were evaluating the BPM conference pa-
pers only. This suggests a lower level of the BPM field
maturity, compared to the arguments of the increasing ma-
turity, based on the growth of the literature items, dealing
with BPM topics.

Figure 7
Mapping of the BPM core literature to the PDCA
conceptual framework

Notes. Authors’ presentation.
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It is very important to compare the obtained re-
sults of the BPM science mapping to a similar study of
the Smart Cities literature, which is developing on the
intersection of IT, information science, urban, and so-
cial studies. The PDCA-based evaluation of this litera-
ture tends to concentrate on the Plan stage (Nincevi¢
Pagali¢ et al., 2021), which could serve as an indication
that the positioning of literature is linked to the stage of
the development, related to the underlying technolo-
gies and (business) practices in the sectors, in which
the concept is heavily applied. This finding will be fur-
ther discussed in the following section of this study.

4. Discussion

BPM could be located on a map of IT fields, lo-
cated at the intersection of Computer and Informa-
tion science(s), which has been developed by
(Iwami et al.,, 2020), in their study of scientific
field(s) co-evolution, based on the bibliometric indi-
cators and time series analysis. Those fields could be
described in terms of the Applied Science, IT Sys-
tems and Networks section of the IT fields research
map created by these authors (Iwami et al., 2020, p.
11), and refer to a potentially wide range of topics,
such as Business Intelligence (BI) and Big Data
(BD), Cloud Computing (CC), Knowledge Man-
agement (KM), Smart Cities (SC), etc.

There are several bibliometric studies of these
fields, such as a paper by Liang & Liu (2018), pro-
viding a descriptive overview of the Bl and BD liter-
ature. It includes the identification of four relevant
literature clusters, although their historical mapping
is not conducted. Another study uses a complex
classification of the intelligence literature through-
out four periods to describe the thematic evolution
of the field (Lépez-Robles et al.,, 2019). With a num-
ber of themes identified, they point to two major
theoretical 'motor themes', driving the evolution of
the literature. However, their conclusions might not
be applicable to IT research, as the analyzed litera-
ture consists of all conceptual papers related to intel-
ligence in various fields of study, from marketing to
political science, disaster management, etc.

In a similar, cross-disciplinary field of KM, au-
thors (Qiu & Ly, 2014) provide a descriptive com-
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mentary on the development of the KM core litera-
ture, finding an exponential growth of the literature
and a well-established network of journals, re-
searchers, and institutions. Additional evidence on
the development of the KM field is provided by
Gaviria-Marin et al. (2019), who draw on the con-
ceptual work of Sadiq et al. (2007), to develop a
map of KM literature development based on the in-
creasing maturity of the knowledge concept.

The CC field, as a fairly new research topic, de-
velops mainly by means of conference proceedings
and seems to be dominated by computer science au-
thors (Heilig & Vof3, 2014). The analysis of CC liter-
ature keywords confirms the current orientation on
technologies and their characteristics, with a shift to-
ward socio-economic issues when future research
trends are accounted for (Heilig & Vo3, 2014).

Unfortunately, none of these studies provides a
historical analysis of the field's literature and the
recognition of its development drivers, which could
be useful to further explore the drivers of the co-
evolving IT fields, which were hinted by Iwami et al.
(2020). Therefore, our results can be extremely
helpful, not only in understanding the drivers of the-
orizing in the BPM field of research but also in pro-
posing how the patterns of BPM theory
development could help uncover the trends in the
'borderline' Computer/Information Science re-
search fields.

Results obtained by the previous analysis of the
epistemological vs. applied nature of BPM literature
(Houy et al,, 2010; Veit et al., 2017), as well as by
science mapping of the BPM literature hint there
could be a relationship between the historical devel-
opment stage of the field and the positioning of its
literature, according to the focus on underlying tech-
nologies and methodological tools. We propose that
such a development pattern could be generalized
across multiple multi-disciplinary fields, relation to
Computer and Information sciences. If such a
proposition is accepted, it will imply that theorizing
in these fields is driven by the development of un-
derlying technologies and (business) practices. This
would not be a completely new phenomenon, as a
comparable trend has been observed in Quality



Management literature (Fundin et al., 2018). How-
ever, there have not been any similar studies in the
Computer/Information science literature.

Based on the results obtained by applying the
PDCA/PDSA cycle to the BPM literature mapping,
we believe it is possible to assess the literature matu-
rity and link it to the maturity of underlying technolo-
gies. Namely, the notion of maturity is a well-defined
term in IT theory and practice, describing the evolu-
tion of technology, an organization, or a specific intel-
lectual construct, along the path from the less to a
highly developed stage (Reis et al,, 2017). Therefore,
we also propose that, for the fields and topics on the
intersection of Computer and Information sciences,
the maturity of the literature/field is driven by the ma-
turity of the underlying technological capabilities and
their acceptance in major organizations in industry
and other relevant sectors.

The research limitations and the future research
agenda related to the testing of the two research
propositions are described in the following section.

S. Conclusions and implications

The empirical results indicate that, although
there is a certain level of maturity in the BPM litera-
ture, after reaching three decades of existence (Houy
et al, 2010; van der Aalst, 2013), it is still a develop-
ing field, with the research topics currently tend to
cluster outside of the Act stage of the PDCA cycle,
when used as a classification device. Our results are
similar to a previous study, categorizing the majority
of specialized literature on 'Green BPM' into the Plan
stage of the PDCA cycle (Herndndez Gonzalez et al,,
2019) when considering its management activities
dimension. In addition, the results we obtained for
the BPM field are supported by the conclusions of
similar recent bibliographic research (Jadric et al,,
2020; Nincevi¢ Pagali¢ et al,, 2021) and the previous
trends in other fields (Fundin et al., 2018).

S.1. Theoretical implications
The findings presented in this study carry sev-

eral significant theoretical contributions for both the
field of Business Process Management (BPM) re-

search and the broader landscape of Computer/In-
formation Science research. Based on the initial
analysis of BPM literature, we propose that the pat-
terns of the BPM literature development can be gen-
eralized to a number of fields on the intersection of
Computer and Information science(s). We propose
that their theorizing might be driven by the develop-
ment of underlying technologies and (business)
practices, which is applicable to the maturity of
those fields, as well.

S.2. Policy and managerial implications

The findings described bring several implica-
tions for researchers and practitioners in the BPM
field. The proposed linkage between the maturity of
BPM literature/field and the maturity of underlying
technological capabilities suggests that as technolog-
ical innovations progress and become accepted
within industry and other sectors, the BPM litera-
ture also matures in response. Managers and practi-
tioners in BPM can utilize this insight to make
informed decisions regarding technology adoption
and its impact on their business processes. In addi-
tion, this insight has broader implications for re-
searchers in various interdisciplinary domains,
offering a framework for understanding the dynam-
ics of theory development in relation to technologi-
cal advancements.

S.3. Limitations and suggestions for future research

There are some limitations to the current study.
Our analysis solely relied on the Scopus database as
the source, which means that there is a possibility of
relevant studies and instances that might have been
excluded. This is a significant limitation as it restricts
the scope of the research. Search strategy included
only papers with the title, abstract, or keywords with
the exact term "business process management". This
resulted in some significant papers belonging to the
adjacent (sub)fields, such as workflow management,
being excluded by a narrower search strategy. How-
ever, we believe this is not a significant obstacle to
identifying patterns of core BPM studies, which
could be generalized as to describe some general
trends in the development of specialized, multi-dis-
ciplinary IT fields.
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The principal limitation is the screening of ab-
stracts only (instead of the entire text) for text min-
ing since the full-text analysis would require
currently unavailable resources. In addition, the soft-
ware used (VOSviewer) does not provide, in its cur-
rent version, the functionality of filtering the
visualizations and linking the results of the text min-
ing to specific papers and authors. The analyzed cor-
pus of documents included only Scopus items in
English, with the books and book chapters excluded
from the analysis.

These limitations of the bibliometric analysis
should be addressed by future research, which
should be replicated across a range of specialized,
multi-disciplinary research fields on the intersec-
tion of Computer and Information science(s).
Future work should also expand to other relevant
scientific databases as well as to grey literature
and comparison of the results should be made.
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Hayuyno Manupame HCTpayKNBaka MEHalIMeHTa IIOCAOBHHM MPOIleCHMa:
o6pacnu 1 IMIAMKALHje 32 yIOPEAHA I0AA HHPOPMAIMOHHIX TEXHOAOTHja

HBana Hunyepuh IMamaanh !, Tea Mujau>*

12 Vuusepsurer y Criauty, ExoHoMcku dpaxyareT, XpBaTcka

Kayune pujeun:

MeHAIIMeHT IIOCAOBHUM
POIeCKMA, MAITUPAHe
HayKe, PyAaperbe TeKCTa

CAKETAK

Osaj pad manupa ucmpaxusate u 3peAocm HayuHe obracmu
Menaymenm nocaosrum npoyecuma (BIIM) xopucmehu nocmojehe
npeaaede Aumepamype u bubuozpagcke memode da 6u ce gopmyrcaru
obpacyu u uMnAUKAyuje Koje ce M02y 2eHePAMU30BAINLL U KOje Ou Ce Mo2Ae
npedroxcumu 3a ynopeduse, MyAmuoucyunAuHapre obAacmu
ungopmayuorux mexrorozuja (MT). Ilpusjerom pydapersa mexcma
Ha kopnyc BIIM xondepenyuja u padosa u3 4aconuca, CUCHemamcki
o0dabpanux us Scopus-a, ymephyjy ce 2eHeparsu306anu nokpemau
esoayyuje u 3pesocmu BIIM-a, ykuwy4yjyhu npujedroe umniuxayuja 3a
ynopedusa T nosa. Pesyamamu cy nokasasu wemupu kAacmepa
Aumepamype, Koju cy npusuuHo 006po nose3anu ca KOHYenmuma
scusomnoz yukayca BIIM-a u TIAITA/TTACA yukayca. Qunu ce da cy
BIIM u ynopedusa ucmpaxusauka nonba sohenu caspujesarem
MEXHOAOUWKUX CHOCOOHOCMIL U OP2AHUAYUOHUM NPUXBAMALbEM Y
cekmopuma y Kojuma ce y eesuxoj mjepu npumjersyjy. Osa cmyouja
cee0byxsamuo anarusupa waanke u3 uaconuca BITM u 36opHuice
KoHPepenyuja kopucmehu GUOAUOMEMPUTCKY AHAAU3Y KaKO OU npyscUAd
HOBE NPAsYe UCMPANCUBALLA.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Euroscale Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


