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Abstract. The need for continuous improvement of business process drives the
adoption of analytics tools and techniques that provide insight into business. One
of the techniques that can explore an entity’s business process is Process mining.
Process mining approach consists of numerous alternatives depending on their
tools, types and perspectives. To better describe the topic of process mining and
what benefits it has to offer, we provide an overview of one of the prominent
dimensions of process mining: process enhancement. In this paper, we provide
an overview of practices in process enhancement within 43 relevant articles. We
highlight the trends of the tools, techniques, and perspectives that are used in the
studies. We also describe the application of process enhancement in various in-
dustry. Our concluding findings emphasise the importance of considering objec-
tives and constraint of the enhancement process in the selection of process en-
hancement approach.

Keywords: Process Mining, Process Enhancement, Process Model Repair, Pro-
cess Model Extension

1 Introduction

The idea of process mining was introduced by Aalst in 2004 [50]. Process mining is
data analytics techniques whose goals is to extract process-related information [46] and
specifically focused on analysing historical data of process executions in the form of
event logs [47]. Numerous process mining techniques, tools and plug-ins are available;
they provide fact-based insights and support process improvements. Through this
study, we contribute to give an overview of the state of the art of process enhancement
practices within the process mining field that are scientifically recorded.

In order to achieve the stated objectives, the study structured as follows: Section 2
describes the research question of the study and research methodology. Following that,
Section 3 presents the findings that answer our research questions. Then, in Section 4
we will further discuss the implication of our findings with some threads to validity of
our analysis. Lastly, Section 5 concludes this study.
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2 Research Method

The goal of this study is to provide an overview of the topic of process enhancement in
process mining for both practitioners and process owners. This goal is realized by de-
fining the following research questions:

1. How process enhancement defined? What is the most cited definition of pro-
cess enhancement within the process mining field? (Definition)

2. What are the practice trends of process enhancement topics in process mining
field that are scientifically reported? Which type of perspectives and tools used
for process enhancement? (Practice)

3. How process mining approaches influence process enhancement? (Applica-
tion)

The literature search started by querying keywords through several online databases.
We acquired 46 articles in ACM Library by querying searching articles containing at
least of these phrases "Process Enhancement”, "Enhancement”, "Perspective" and “Re-
pair”; and limiting the results that with the keyword “Process Mining”. We found an-
other 48 Articles from IEEE Xplore and 226 from Scopus by applying the same query.
Lastly, we search for articles with the phrase “Process Enhancement” and the keywords
“Process Mining” in ScienceDirect, returning 45 articles. The aforementioned queries
are chosen with the consideration to limit our search to process mining spectrum. After
utilising the automatic duplication identifier in EndNote, the total 346 articles
identified. These articles then are selected with the criteria of:

Include only the literature that is written in English.

Include only the latest version of the article.

Include only literature that discusses process enhancement that falls within
the process mining field.

Include only the articles that implicitly indicate the utilisation of process min-
ing techniques, conception or tools in the scope of process enhancement.
Exclude duplicating article. For instance, in some cases, there are identical
articles that available on different digital libraries. In that case, we chose one
of the articles.

The initial relevance determined by the title and the keywords of the literature. This
phase aims to eliminate the articles that do not belong within the scope of process min-
ing and to eliminate the duplications that were not identified automatically. After initial
screening, 241 articles chosen. Next step is to narrow the scope to the topic of process
enhancement within the process mining field by reading the article’s abstract and con-
clusion which reduced the number of articles to 95. After the full-text reading, the final
total of 43 articles was included in this study.

3 Findings

In this section, we elaborate on current practices of process enhancement within the
process mining field that “are scientifically recorded, based on our literature review.

66



3.1 Process Enhancement Definition

Based on our literature analysis, “the extension or improvement of an existing process
model using information about the actual process recorded in some event log [46]” is
the most cited definition of process enhancement within the process mining field. Out
of 43 articles included in our study, 10 mentioned the concept of process enhancement
stated in [46]. Six among them [1] [7] [9] [11] [16] [36] adopted Aalst definition of
process enhancement, and the other three [20] [21] [25] described the conception of
process extension instead of the process enhancement itself. Process extension is “a
form of process enhancement where apriori model is extended with a new aspect or
perspective” also defined by Aalst [46].

3.2 Process Enhancement Practices

After discovering the process model, the commonalities and discrepancies between the
modeled behavior and observed behavior can be found through conformance checking
[46]; i.e., conformance checking process describes whether the process model reflects
the actual process in the recorded event log. If the process model does not reflect the
reality, then either repair or extend the model so they can replay most of the event log.

Table 1. Process Enhancement Types and Perspectives

Type Perspective | Articles

Repair Control-flow | [1] [4] [5] [7] [12] [22] [23] [24] [36]

Extension | Organisation | [2] [3] [8] [9] [10] [11] [13] [14] [15] [16] [17] [18] [19] [20]
[21] [25] [26] [27] [28] [29] [30] [31] [32] [33] [35] [37] [38]
[40] [41] [42] [43]

Time [6] [10] [15] [16] [18] [19] [26] [28] [29] [32]

Case [10] [15] [18] [19] [26] [28] [32] [34] [39]

As shown in Table 1, there is a total of 9 article that discusses process model repair and
34 article that discusses process model extension. There are three perspectives that can
be added to the process model. The organizational perspective focuses on information
about resources hidden in the log, the time perspective is concerned with the timing and
frequency of events, and the case perspective focuses on the properties of cases [46].
As shown in the table, the mostly studied perspective is the organizational perspective.
The total of 29 out of 43 articles utilizes or consider the organizational perspective in
their approach.
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Table 2. Tools in Process Enhancement

Tools Articles

ProM [11 [2] [4] [6] [8] [9] [10] [11] [12] [13] [15] [16] [17] [18] [19] [20]
[21] [22] [23] [26] [27] [34] [35] [36] [38] [40] [41]

Disco Fluxicon [14] [15] [35] [40]

Other SQL [15] [28] [43], Weka [10], MP Declare [29], R [30], Proview
[25], BPMN Oracle [11], Apromore [5], DpiL Miner [27], SPADA
[31]

Unavailable [3] [7] [24] [37] [38]

Tools. Another attribute to be highlighted is the tools used in the studies. As shown in
Table 2, most studies in the process enhancement use ProM as their tools, followed by
Disco. Besides those, some of the studies use various tools that better suited to their
needs such as SQL, Weka, DpiL Miner, etc. The rest six articles do not use any tool in
their approach, or they do not explicitly mention which tools they used in their study.

3.3 Process Enhancement Application

After examining the datasets used in the relevant articles, we found that process mining
has been applied in various domain. The most studied field within process enhancement
is Medical, followed by Governmental and Financial. Another interesting finding that
we acquired while examining the process enhancement application throughout different
industries is the contribution of BPI Community, in this case, to the availability of event
logs. 17 articles examined in this study uses the data provided by the BPI Community.
For the list of the articles and its datasets information, please refer to Appendix.

4 Threat to Validity

The main threat to validity lies in the study search and study selection procedure. Even
with the defined set of the search string, there are chances of relevant studies to be left
out. We have mitigated this limitation but iteratively executing the search strings and
by going through the reference list of selected studies. The possible biases in study
selection procedure are mitigated by applying the study selection criteria. Also, in this
version, we exclude the articles that the full-text version is not available via the
University of Twente’s access portal. We are waiting for the full-text version from cor-
responding authors, and we will incorporate them in the extended version of this study.
Lastly, we also want to acknowledge the challenge in term of comprehensiveness of
our study. The growth in the process enhancement and also process mining field means
that the knowledge within them, including this study, needs constant refinement.
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5 Conclusion

Literature within process enhancement topics populated by articles that proposed a
framework and/or an approach with different possible improvement and advantages for
process owners, however, it’s important to note that there is no one-size-fits-all solu-
tion. Therefore, it’s important to highlight what is the context in the offered approaches.
We suggest two variables for choosing process enhancement approach: Objectives and
Constraint. Objectives refer to the incentives or goals that the approach provide; this
varies from identifying resource community, repairing the discovered business model,
discovers bottleneck in the process and many more. The next variable to be considered
for selecting an enhancement approach is the constraint. Constraint refers to the bound-
ary that limits the applicability of the approach. The combination of these two contexts
is an important determinant for the approach selection process. Both practitioners and
process owners are suggested to take these two variables in selecting process enhance-
ment approaches.

6 Appendix
Due to the limitation of the page of this article, the authors will provide the more de-

tailed findings of the study in the author’s ResearchGate page. For interested readers,
please visit this link.
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