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Abstract

In the pre-analysis stage of process mining projects, experts from diverse
backgrounds—such as process owners, information system specialists, and process
analysts—contribute knowledge shaped by their educational and professional
experience. This stage is inherently collaborative, relying not only on individual
expertise but also on effective knowledge exchange among stakeholders. Yet, despite
its critical role, this exchange has received limited scholarly attention. Drawing on a
qualitative, interview-based study, we investigate the key knowledge units required
during pre-analysis. We also examine the mechanisms through which knowledge
is exchanged, as well as the challenges that impede this exchange. Our findings
identify seven categories of knowledge units, including business knowledge,
process understanding, and impact awareness. Additionally, we uncover four

types of knowledge exchange mechanisms and twelve challenges grouped into
four overarching categories. These insights offer practical guidance for improving
collaboration, training, and knowledge management in process mining initiatives,
with a particular emphasis on the pre-analysis stage.

Keywords Data preparation, Expert knowledge, Knowledge exchange, Process mining

Introduction
Effective knowledge management (KM) is essential in complex, multidisciplinary ini-
tiatives (Randeree 2006; Edvardsson and Durst 2013). KM refers to the processes and
mechanisms through which experts organize, share, and apply knowledge to achieve
common goals in complex settings (Galagan 1997; Davenport et al. 1998; Rowley 1999).
It helps align objectives, define requirements, and achieve desired outcomes in a proj-
ect. However, differences in terminologies and disciplinary perspectives regarding key
concepts, goals, and methodologies frequently create communication barriers, leading
to misunderstandings, errors, and inefficiencies (Brock et al. 2024). Such challenges are
particularly pronounced in domains requiring specialized expertise and collaboration,
such as process mining (Brock et al. 2024).

Process mining is a powerful suite of techniques designed to analyze and improve
organizational processes by systematically using data stored in various information sys-
tems (IS), such as Enterprise Resource Planning (ERP) systems (Aalst 2022). However,
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process mining algorithms cannot directly use raw data from these systems. Instead,
the data must first undergo a series of preparatory tasks, collectively known as the pre-
analysis stage (Pradhan et al. 2025). This stage involves data identification, extraction,
and event log-building that transforms raw data into structured event logs suitable for
process mining. These preparatory steps are not only highly labor-intensive, consuming
up to 80% of the total time and effort in process mining initiatives (DeWeerdt and Wynn
2022), but also demand significant manual intervention (Stein Dani et al. 2022).

The complexity of the pre-analysis stage necessitates collaboration among experts
from diverse knowledge domains. The multidisciplinary nature of process mining (Eck
et al. 2015; Al-Dowail and Al-Hashedi 2021) introduces challenges for KM, particularly
in facilitating effective knowledge exchange. Experts often struggle with formulating
appropriate project questions, understanding source systems and data structures, trans-
forming data into event logs, and navigating specific process domains (Zimmermann et
al. 2023). These challenges point to a broader gap in the literature: although the impor-
tance of expert collaboration is well acknowledged, systematic insights into the specific
knowledge units (i.e., types of expert knowledge) required during the pre-analysis stage
of process mining remain scarce. Against this backdrop, the goal of this research is to
systematically identify the expert knowledge units required in the pre-analysis stage—
particularly those related to process context, contextual understanding, and stakeholder
interaction—as well as associated aspects such as knowledge exchange mechanisms and
challenges.

This paper presents the findings of a qualitative interview-based study conducted at
five companies to explore the expert knowledge dynamics within the pre-analysis stage
of process mining. Through 15 in-depth interviews, we identified seven broad expert
knowledge units. We also identified four mechanisms of knowledge exchange in this
stage. Additionally, our analysis uncovered twelve challenges in knowledge exchange,
which we categorized into four overarching themes. The insights gained through this
study provide a nuanced understanding of the interplay between expert knowledge,
management practices, and collaborative processes during the pre-analysis stage of pro-
cess mining. Building on this foundation, the study aims to systematically analyze expert
knowledge and related aspects such as knowledge exchange mechanisms and challenges,
which could support more effective decisions related to data selection, event log-build-
ing, and project strategy formulation in this critical early phase.

The paper is structured as follows. Section “Background and Research Questions”
provides background by introducing the experts involved in process mining initiatives,
outlining their roles and the knowledge-related concepts that underpin their work. It
also defines the research objectives. Section “Research Methodology” details the meth-
odological approach used to investigate expert knowledge in process mining pre-analy-
sis. Section “Results” presents our findings, categorizing the units of knowledge required
during the pre-analysis stage of a process mining project and identifying mechanisms
that facilitate knowledge exchange, along with challenges that hinder effective KM. Sec-
tion “Discussion” contextualizes these findings and discusses their implications, while
acknowledging the limitations. Finally, Section “Conclusion” concludes the paper by

summarizing our contributions and proposing future research directions.
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Background and research questions

Knowledge is critical to organizational success, serving as a foundation for effective
decision-making, innovation, and operational efficiency. It has been defined in numer-
ous ways, with Zagzebski (2017) describing knowledge as a form of ‘cognitive contact
with reality arising out of acts of intellectual virtue”. Another prominent definition pos-
its knowledge as “justified true belief” (Nonaka and Takeuchi 1995). Metaphors such as
knowledge being fluid and dynamic, circulating from its origin to areas of application,
further illustrate its transformative potential within organizations (Nissen 2005; Bolisani
and Bratianu 2018).

Process mining initiatives rely on collaboration among diverse experts, each contrib-
uting domain-specific and technical knowledge to analyze and improve business pro-
cesses (Suriadi et al. 2013). The PM? methodology highlights the importance of forming
a cross-functional project team early in the planning phase of a process mining initiative
(Eck et al. 2015). Central to this collaboration are process owners (i.e., business experts),
who possess deep insights into actual process execution, and process analysts, who apply
process mining techniques to uncover actionable insights. Supporting them are informa-
tion system (IS) experts, whose understanding of IT infrastructure is critical for identify-
ing data sources and resolving data quality issues. Effective collaboration across these
roles ensures that analyses are technically valid and contextually relevant.

The importance of expert involvement is echoed in success factor models for process
mining, such as that of Mamudu et al. (2022), which highlight the interplay between
management, external stakeholders, subject matter experts, and user groups. Yet while
expert involvement is widely acknowledged, how expert knowledge is exchanged and
applied—particularly during the early, pre-analysis stage—remains poorly understood.
A multidisciplinary team ensures that a broad range of expertise is available to support
data selection, event log creation, and process analysis (Suriadi et al. 2013; Mamudu et
al. 2022; Brocke et al. 2021).

The pre-analysis stage involves crucial decisions, including identifying relevant sys-
tems, selecting appropriate data sources, building event logs, and aligning analysis goals
(Pradhan et al. 2025). These decisions often depend on knowledge that is tacit, distrib-
uted across roles, and highly contextual (Brock et al. 2024). For example, process own-
ers may be aware of undocumented process variants or workarounds, while IS experts
may know which data fields are unreliable or inconsistently logged. Process analysts
must gather, interpret, and apply this fragmented knowledge to construct event logs that
faithfully reflect the process under investigation. This process involves activities such as
knowledge acquisition, creation, application, storage, and transfer (Shongwe 2016).

In complex and dynamic settings like process mining pre-analysis, knowledge
exchange is not a simple transfer of information. It is a two-way, collaborative process
in which both the sender and the recipient shape the effectiveness of communication
(Basque et al. 2004; Deken et al. 2012; Goodbrand et al. 2021). To conceptualize why
such collaboration can be difficult, this study draws on knowledge boundary theory
(Carlile 2004). This perspective explains that when experts from different domains col-
laborate, they encounter distinct types of boundaries—syntactic, semantic, and prag-
matic—that arise from differences in meaning, context, and interests. These boundaries
require varying levels of knowledge management effort, from simple information trans-
fer to translation and, in more complex situations, transformation of knowledge. This
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theoretical view is relevant to process mining pre-analysis, where business, IS, and ana-
lytical experts must integrate highly specialized knowledge to build valid event logs and
align analysis objectives.

Nevertheless, knowledge exchange faces several challenges. While traditional mod-
els viewed knowledge transfer as a straightforward exchange of information (Shannon
1948), more recent perspectives recognize it as a complex process involving social inter-
action, mutual interpretation, and sense-making (Oliver 2001). Barriers may arise at the
individual level—such as reluctance to share knowledge due to fears of losing power or
concerns about effort—and at the social level, including trust deficits and unclear rec-
ognition of expertise (Disterer 2001). Moreover, contextual factors like the relationship
between sender and receiver, the characteristics of the exchange setting, and broader
organizational dynamics can further complicate the process (Eppler 2007).

Although KM has been extensively studied, its specific application to process mining
remains underexplored (Brock et al. 2024; Dixit et al. 2017; Eichele et al. 2023). In par-
ticular, there is a lack of research on how knowledge is structured, acquired, and shared
during process mining initiatives—especially in the pre-analysis stage. This stage is piv-
otal, as it brings together diverse expert insights that influence the validity of event logs
and the effectiveness of subsequent analyses (Pradhan et al. 2025). A better understand-
ing of how knowledge is managed during this phase can help identify knowledge gaps,
reduce miscommunication, and ensure that critical expertise is appropriately integrated.
These improvements can, in turn, enhance collaboration, data selection, and analytical
outcomes—key success factors in process mining initiatives.

To address this gap, we drew on prior work in the KM domain. Specifically, we
reviewed eight studies (Contandriopoulos et al. 2010; Battistella et al. 2016; Prihodova
et al. 2019; Van Eerd 2019; Fazey et al. 2013; Mitton et al. 2007; Nidhra et al. 2013; Wit-
de Vries et al. 2019) that examined knowledge-related factors in organizational and IS
contexts. From this body of work, we synthesized the dimensions most consistently
highlighted across studies and most relevant to the pre-analysis stage of process mining.
On this basis, we selected three core dimensions that were both central in the literature
and feasible to examine systematically within the scope of this study. These three dimen-
sions provide the conceptual basis for our research questions. The three core dimen-
sions are as follows: i) Knowledge Units (the specific content that must be exchanged
(Contandriopoulos et al. 2010; Battistella et al. 2016; Prihodova et al. 2019; Van Eerd
2019)), ii) Mechanisms of Knowledge Exchange (the methods, tools, and processes
used for exchanging knowledge (Battistella et al. 2016; Prihodova et al. 2019; Van Eerd
2019; Fazey et al. 2013)), iii) Callenges in Knowledge Exchange (the barriers that hin-
der effective knowledge exchange (Mitton et al. 2007; Nidhra et al. 2013; Wit-de Vries et
al. 2019)). These dimensions guide the formulation of the following research questions:

RQ1: What knowledge do experts require and utilize during the process mining pre-
analysis stage?

RQ2: How do experts share knowledge during the process mining pre-analysis stage?

RQ3: Which challenges affect knowledge exchange during the process mining pre-

analysis stage?
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Research methodology

The objective of this study is to explore the knowledge required by experts in the pre-
analysis stage of process mining, the mechanisms for knowledge exchange, and the chal-
lenges they encounter. We employed a qualitative, interview-based research design,
using semi-structured interviews, which ensures conceptual consistency while allowing
open-ended exploration (Adams 2015).

As part of the design phase, we identified relevant expert profiles based on a case study
review and the outcomes of an international brainstorming seminar. These preparatory
steps provided a deductive frame of reference that guided the sampling of interviewees.
In contrast, the analysis of the interview data followed the Gioia approach in an induc-
tive manner, allowing first-order concepts, second-order themes, and aggregate dimen-
sions to emerge directly from the transcripts. This mixed strategy reflects a deliberate
methodological choice: deductive elements ensured focus and alignment with prior
work, while inductive coding captured novel insights from practitioners. The subsequent
sections detail the specific analytic steps undertaken.

Identifying the expert profiles
Process mining initiatives rely on experts with diverse skill sets who collaborate within
varying organizational settings (Eck et al. 2015; Suriadi et al. 2013). To examine expert
involvement during the pre-analysis stage, we reviewed case studies published by the
Task Force on Process Mining (TF-PM)' and those presented in a textbook (Reinke-
meyer 2020). This was complemented by insights from an academic seminar? hosted by
the Scientific Research Community on Process Mining, which two authors attended. The
seminar focused on the challenges of integrating domain expertise into process mining
efforts. These sources collectively informed our identification of key expert profiles and
team structures, with particular attention to success factors such as team configuration
(Mamudu et al. 2022).

As detailed in Sect. 4.1, the analysis identified three key expert profiles involved in the

pre-analysis phase: process owners, IS experts, and process analysts.

Interview guidelines and participants

To maintain consistency across interviews, we developed an interview guideline based
on Taherdoost (2022). The guideline included a research preamble, interview objectives,
and a standardized form (Appendix A). We also conducted two pilot interviews, which
helped refine the interview questions and eliminate unnecessary ones. During the study,
the questions served as guiding prompts rather than a fixed sequence. Appendix B pro-
vides the questions used in the interviews.

Prior to data collection, institutional ethics approval was obtained. The submission to
receive the approval included protocols, outreach content, and supporting materials, all
prepared according to the institutional template.

Data was collected from five companies operating in different industries (see Table 1).
Companies A, B, and E maintained in-house process mining teams, while Companies C
and D offered process mining as part of broader consulting services.

!https://www.tf-pm.org/resources/casestudy (https://perma.cc/8SZ\W-Z9BF)

2https://srcprocessmining.com/activities/brainstorm-seminars/brainstorm-seminar-2-the-domain-expert-in-the-loo
p/ https://perma.cc/SW2B-2CMG)
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Table 1 List of companies and their industries

Company Industry Country

A Medical Systems Japan

B Banking The Netherlands

C Consulting The Netherlands, Germany
D Consulting Belgium

E Food and Beverages The Netherlands

Table 2 List of interviewees

Company Department Role Expert Domain Experience
Process IS Expert Process
Owner Analyst
A Operational Excellence Transformation v v v 4years
Manager

A Performance Analytics & EMEA Chief of v 1.5years
Control Department

B Process Management Process Manager v v 1year

B Financial & Economic Crime  Analytics Translator v v v 1year

B T Process Mining v v v 7years

Analyst

B Special Asset Management  Business Analyst v v 3years

B Chief Data Analytics Office Product Owner v v 16years

C Consulting Data Scientist v 3years

C Financial, Accountancy, & Senior Consultant v v 2years
Advisory Services

C Financial, Accountancy, & Senior Manager v v 7years
Advisory Services

@ Financial, Accountancy, & Senior Consultant v v v 3years
Advisory Services

D Risk, Control & Compliance ~ Manager v v v 6years

D Risk, Control & Compliance  Senior Associate v v 3years

E Internal Audit Manager - IT Audit v v 3years

E Internal Audit Manager - Data v v 3years

Analytics

Participants were recruited using purposive sampling (Suri 2011), ensuring that each
held at least one expert profile identified in the case study review and academic semi-
nar (see Section “Identifying the Expert Profiles”). All participants were briefed on the
study’s objectives, informed about audio recording, and asked to sign an informed con-
sent form. For those who declined recording, detailed notes were taken by the research-
ers. Interviews were conducted via Google Meet with automatic transcription, which
was subsequently verified and corrected for any inaccuracies manually.

Out of the 15 interviews, four participants declined audio recording. For these inter-
views, detailed notes were taken during the sessions and immediately expanded and
organized after each interview. These notes captured key points and contextual obser-
vations. They were subsequently coded line-by-line using the same coding framework
as the recorded and transcribed interviews. Although direct quotations could not be
extracted from these sessions, their content contributed to the same codes and themes,
ensuring that their perspectives were represented in the thematic analysis.

Table 2 offers an overview of the interviewees who contributed to the study. A single
individual may encompass multiple expert profiles. Specifically, five interviewees identi-
fied themselves as belonging to all three expert profiles. Additionally, four interviewees
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identified with both the process owner and process analyst profiles. Two interviewees
each reported expertise in both business process and IS, as well as IS and process min-
ing. Furthermore, one interviewee each identified as possessing a process analyst profile
and a process owner profile.

Regarding the highest academic degree attained by the interviewees, all participants
possess a master’s degree. Their professional experience spans 1 to 16years, with an
average of 4.1 years, a median of 3years, and a standard deviation of 3.9 years.

Coding

Thematic coding is applied on the interview transcripts (Gibbs 2007), which is a widely
recognized qualitative research method that identifies recurring patterns and key con-
cepts within textual data. To ensure a grounded and unbiased analysis, an inductive
open coding approach was used (Chandra and Shang 2019), applied separately for each
research question. While codes were derived directly from participant responses with-
out relying on a predefined codebook, the research questions served as a broad lens for
structuring the analysis. This process allowed for a flexible yet focused exploration of
themes emerging from participant responses.

Initially, logical groups of sentences were coded. During this phase, similar or overlap-
ping codes were merged to refine the organization of concepts, reducing redundancy
while preserving the richness of the data. We used Atlas.TI, a qualitative data analysis
software, to manage and categorize the codes.

Following this, we applied the Gioia methodology (Gioia et al. 2013), a structured
approach that enhances the rigor of qualitative research by systematically consolidating
first-order codes into higher-order groups. Specifically, we used the steps proposed by
Braun and Clarke (2006), which includes (i) familiarizing with the data, (ii) generating
initial codes, (iii) searching for themes, (iv) reviewing themes, and (v) defining and nam-
ing themes. This method ensures that emergent groups reflect a structured relationship
among codes, forming a coherent hierarchy of categories and subcategories (Noble and
Mitchell 2016). By employing this approach, we were able to move beyond surface-level
patterns and uncover more profound insights.

Appendix C provides the coding data structures for the three main topics of
study—knowledge units, knowledge exchange mechanisms, and knowledge exchange
challenges.

Results

This section presents the findings of our study. Section “Expert Profiles” presents the
expert profiles identified through case study review and brainstorming seminar. Sec-
tion “Knowledge Units” defines essential knowledge required, addressing RQ1, while
Section “Mechanisms of Knowledge Exchange” examines KM mechanisms, address-
ing RQ2. Section “Challenges in Knowledge Exchange” highlights key challenges
(RQ3).

Expert profiles
The analysis of case studies and seminar insights helped identify three key expert pro-

files in the pre-analysis phase of process mining initiatives: process owners, IS experts,
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and process analysts. Each role contributes unique expertise to ensure effective data
preparation and process understanding:

+ Process owners offer contextualized process knowledge and help interpret process
mining results within the domain.

« IS experts support the identification, extraction, and exchange of relevant event
data.

+ Process analysts apply process mining techniques to uncover inefficiencies and
improvement opportunities.

These roles are not always strictly separated; in several cases, a single individual fulfilled
multiple responsibilities, such as a process owner also acting as a process analyst.

Moreover, interview insights revealed that additional stakeholders—such as product
managers, key users, and super users—although labeled differently across organizations,
ultimately mapped onto the same three core expert profiles. This suggests that while role
titles may vary, the underlying responsibilities consistently align with the three roles we
distinguish.

The profiles were consistently mentioned across reviewed case studies. In the 39
TE-PM case studies published by November 2023, 34 referenced expert involvement.
Process owners and analysts were cited in 24 and 26 cases, respectively, whereas IS
experts appeared in only two. In the case studies in Reinkemeyer’s textbook (Reinke-
meyer 2020), process owners were mentioned in nine out of twelve, while six involved

process analysts.

Knowledge units

This section outlines the units of knowledge required during the pre-analysis stage
of process mining, thereby addressing RQ1. We categorize this knowledge into seven
groups, detailed in Sections “Best Practices” to “System Knowledge’, with Fig. 1 and
Table 3 summarizing the required knowledge units. Additionally, Fig. 2 presents the

Best Practices Business Knowledge Cross-Functional Knowledge Impacts and Benefits

@ g 22 e

Design principles for event logs Organizational goals, regulations, & industry Mapping real-world to system data Value of high-quality logs
norms

Data sources & key attributes Knowing where process data resides Process mining drives change

Information distribution across roles

Stakeholder engagement Organizatinoal contexts & role intersectiions Value of cross-department collaboration

Business terminology
Systems & scope affect cost/effort

Feasibility & resource factors

Scoping and Process Knowledge System Knowledge
Setting Objectives {é} =

ok [=—}
IR =

Process structures & complexity Infrastructure, databases, & architectures

Defining scope & objectives Activities & sub-processes System complexity

Setting process boundaries Interpreting data i business context Gaps between data and user behavior
Success metrics & KPls Process connections & flow Data storage & filtering mechanisms

Features signaling complexity Event log structures

Encoding of process knowledge

Fig. 1 Identified required units of knowledge for the pre-analysis stage of process mining

Page 8 of 39
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Table 3 Required knowledge units and their descriptions

Required Knowl-
edge Unit

Description

Best Practices

Business
Knowledge

Cross-Functional
Knowledge

Knowledge of Im-
pacts and Benefits

Knowledge of
Scoping and Set-
ting Objectives

Process Knowledge

System Knowledge

Best practices refer to knowledge units that provide actionable guidance for how pre-
analysis should be carried out, as opposed to contextual factors (e.g., feasibility, resource
constraints) or entry conditions (e.g., data availability). These practices ensure structured
event log-building, effective stakehgagement, proper data selection, and a balance
between formal and informal knowledge.

Business knowledge ensures process mining aligns with organizational goals, regulatory
requirements, and industry trends. It helps frame analyses within the right strategic con-
text, ensures event logs capture relevant activities, and facilitates collaboration through a
shared understanding of business terminology and process logic.

Cross-functional knowledge bridges business expertise, IS, and process mining. It includes
translational knowledge to map real-world processes to system data, understanding the
data sources and system constraints, and grasping the organizational context. A basic un-
derstanding across disciplines ensures alignment in data selection and process definition.
Understanding impacts and benefits of process mining helps align expectations, assess
feasibility, and optimize resource allocation. It emphasizes event log quality, cross-depart-
mental collaboration, and work practice changes driven by process insights. Awareness of
system constraints, project costs, and feasibility ensures realistic planning, while training
and stakeholder engagement support adoption and long-term success.

Scoping and objective-setting ensure process mining initiatives are aligned with organi-
zational needs. This involves defining clear scope, establishing goals, and setting process
boundaries to distinguish standard flows from exceptions. Understanding success metrics
and KPIs ensures measurable outcomes, while validation and data interpretation enhance
accuracy and reliability.

Process knowledge ensures accurate interpretation of workflows, activities, and sub-
processes. It involves understanding process structures, complexities, and connections to
identify gaps and inefficiencies. This knowledge helps assess bottlenecks and variations,
ensuring process mining focuses on the most impactful areas.

System knowledge is crucial for data extraction, structuring, and event log-building. It
includes expertise in databases, system architectures, and data storage to ensure accurate
retrieval. Understanding system complexity and real-world user behavior helps align
technical data with business processes. Mastery of event log structures and filtering
mechanisms ensures meaningful and effective process mining analysis.

Number of Mentions

N

W Process Owner [l IS Expert

Process Analyst

|

Best Practices

Business Ki of Impacts Knowledge of Scoping  Process Knowledge System Knowledge

Knowledge and Benefits and Setting Objectives

Required Unit of Knowledge

Fig. 2 Distribution of expert profiles mentioning each unit of knowledge required in process mining pre-analysis

Page 9 of 39
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number of expert profiles that mentioned each unit, showing how many individuals
from each profile referred to these knowledge areas.

Best practices

Several interviewees highlighted some best practices that experts need to be aware of
during the pre-analysis stage. Such elements could be considered as foundational knowl-
edge units that experts must possess.

A core area of focus concerned the principles and practices for designing event
logs. One such knowledge unit is the criteria for high-quality event logs. This includes
understanding which attributes are necessary to ensure logs are suitable for analysis.
Interviewees emphasized the importance of elements such as complete and unique case
identifiers, consistent and correctly formatted timestamps, and clearly defined event
types. As one expert explained: “And to have a set of criteria say ... I want to have best
practices for good event log design” Although these criteria might also be interpreted as
prerequisites, interviewees consistently framed them as design-oriented guidance—
emphasizing how to construct event logs well, rather than conditions for mere participa-
tion. This knowledge allows process analysts to assess whether available logs meet the
basic requirements before conducting deeper analysis.

Equally important is knowledge of the types of data sources and key attributes typi-
cally required in event logs. IS experts must understand which systems are likely to store
relevant process information and how to identify useful fields within those systems. As
one participant noted: ‘It is probably a good practice to limit what you encode there, but
you probably need to do some basic relationships and filtering there” This reflects the
need for conceptual knowledge about how data is structured and what attributes—such
as case ID, activity name, and timestamp—are critical for log-building.

Beyond the design of event logs, interviewees also stressed the importance of micro-
level knowledge about how to engage stakeholders effectively during pre-analysis.
This type of knowledge concerns interactional practices—how to ask the right ques-
tions, interpret partial perspectives, and adapt communication strategies to different
stakeholder groups. Practitioners must know who to involve, what to ask, and how to
interpret partial or biased perspectives. For example, process owners often possess valu-
able contextual knowledge about real-world process deviations, while IT staff provide
insight into how process data is recorded. As one interviewee reflected: “So, how do I
engage with my stakeholders? And what questions should I ask? What should I keep in
mind when discussing this with business users? I should know that they tell me a limited
story” While stakeholder engagement involves interpersonal skill, the unit of knowledge
here lies in tactical awareness of how to approach, probe, and make sense of what each
group can offer during pre-analysis.

In line with the coding structure presented in Appendix C, these elements are grouped
under “best practices” because interviewees consistently described them as actionable,
practice-oriented guidance for conducting pre-analysis, rather than as prerequisites or
feasibility factors.

Business knowledge
Business knowledge is essential during the pre-analysis stage for aligning process min-
ing efforts with organizational realities. Interviewees highlighted the importance of
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understanding organizational goals, regulatory requirements, and industry prac-
tices. This includes awareness of compliance constraints—such as data privacy or audit-
ability—and how industry norms shape the structure and availability of process data. As
one interviewee noted: .. businesses are constantly evolving, a lot of regulatory changes
... they should not be completely oblivious to those changes” Such knowledge ensures that
pre-analysis remains grounded in both strategic priorities and external constraints.

In addition to understanding the broader business environment, interviewees empha-
sized the importance of meso-level knowledge about how process-relevant infor-
mation is distributed across stakeholder roles. This unit of knowledge involves
recognizing who typically holds strategic, operational, or technical insights relevant to
the process under study. Interviewees emphasized that such knowledge is not evenly
distributed and that understanding this distribution is critical for sourcing the right
information. Knowing how to map specific types of knowledge to specific stakeholder
roles enables practitioners to select the right participants and avoid blind spots during
pre-analysis.

Finally, process analysts must be able to interpret the language and structure of busi-
ness data itself. Familiarity with business terminology and the way business processes
manifest themselves in organizational data is key. Interviewees pointed out that
process analysts must be able to recognize how common business concepts appear in
datasets. One participant noted: “.. if you do not know the context, it is quite difficult to
perceive it” This underscores the value of understanding domain-specific language and
data conventions in order to correctly interpret the meaning behind raw event data.

Cross-functional knowledge

Possessing cross-functional knowledge across business, IS, and process mining is essen-
tial during pre-analysis. Experts need a foundational understanding of core concepts
from each of these domains to recognize how processes are executed, recorded, and
analyzed. As one interviewee noted: “And process mining has a little bit of knowledge of
everything. But that is at least my role a bit. I know little about business and I'T; but not
enough?” This highlights the necessity of broad, integrative knowledge to situate process
mining efforts effectively within organizational contexts.

A particularly important aspect of this cross-functional understanding involves
knowing how real-world business activities are reflected in system data structures.
Experts must be able to trace how operational work translates into system-generated
logs, and how different applications capture process-related information. As one inter-
viewee explained: “They own a little bit of the data model and should be able to translate
what is happening in the real world into a language that reflects what is happening in the
system.”

Another critical knowledge area is understanding where the relevant process data
is stored and what types of information are typically needed. Practitioners must
understand both business data requirements and the system constraints that affect data
availability. As one participant shared: “T have the domain and system knowledge on what
data would be needed and where we could find it for the applications we have in our
department”

In practice, this requires more than technical know-how; it calls for the ability to
navigate between system logic and business meaning. Interviewees described how
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understanding the organizational context, including how business applications func-
tion, the definitions of system fields and events, and their relationship to real-world pro-
cesses, is crucial. As one expert noted: “Understanding the application you are working
with and the definitions of everything you see. On the other hand, you need to understand
the process you are looking at—the actual business process.”

Finally, interviewees pointed to the need for macro-level cross-functional knowledge
of how roles and responsibilities intersect across domains, particularly between busi-
ness and IT. This goes beyond knowing individuals who possess the knowledge and how
to extract it to understanding how responsibilities, decision rights, and constraints are
distributed across organizational units and how these elements interact. Practitioners
must recognize who is involved, what expertise they bring, and how their decisions and
constraints interact across organizational boundaries. This relational knowledge sup-
ports coordination and ensures that the full spectrum of perspectives—business intent,
operational constraints, and system implementation—is incorporated into the pre-anal-
ysis stage.

Knowledge of impacts and benefits

Another knowledge unit that is important during the pre-analysis stage is the under-
standing of potential impacts and benefits of process mining. For example, practitio-
ners must recognize how high-quality event logs can simplify data preparation and
enable more efficient analysis. One interviewee explained the benefit: “If you have an
excellent event log, you can throw away all the snapshots and simply aggregate on the
process step or technical definition you want to look at” This highlights the importance of
prioritizing event log quality early to maximize the value of process mining initiatives.

However, process mining’s influence often extends beyond analysis. Practitioners
should also be aware that process mining can also lead to organizational or technical
change. Recognizing the broader impact on the organizational level can lead to realistic
expectations during early discussions. As one participant observed: “At some point, you
might achieve that people change how they work or that something changes in the source
system.

An important unit of knowledge is the strategic-level awareness that cross-depart-
mental collaboration enhances process mining outcomes. Engaging stakeholders
from different parts of the organization helps generate relevant analytical questions
and uncover inefficiencies that might otherwise go unnoticed, ensuring that pre-anal-
ysis reflects real-world operational needs. As one interviewee noted: “Involving people
outside our department helps identify improvement areas, such as reducing rework or
optimizing processes.” This form of knowledge is not procedural or structural, but rather
reflective: it concerns understanding the business value of inclusive collaboration and
recognizing how diverse perspectives contribute to effective pre-analysis stage.

Understanding must also be grounded in technical and operational realities. Recogniz-
ing that the underlying systems and the project scope significantly impact costs and
efforts in process mining initiatives is also vital. One interviewee emphasized, “Under-
standing the underlying systems is crucial from the outset, as it significantly impacts costs
and efforts. These initial discussions are essential as they define the scope of effort and
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lead directly to the decision to proceed” This knowledge ensures that feasibility assess-
ments are realistic and grounded in system constraints, avoiding costly misalignments
later.

Finally, practitioners must have knowledge of key factors influencing feasibility
and resource requirements. Early understanding of system capabilities, budget limita-
tions, and required efforts is essential for realistic project planning. As one participant
stressed: “Understanding the scope means determining feasibility, execution potential,
budget, and required efforts”

Knowledge of scoping and setting objectives

Knowledge of how to define project scope and set objectives is fundamental during
the pre-analysis stage of process mining. Practitioners must understand what constitutes
a clear project scope and how objectives should align with stakeholder expectations and
organizational priorities. As one interviewee noted: “We define the scope and understand
two main things: scope and objectives ... We need to clarify the objectives” This high-
lights the importance of grounding process mining efforts in a shared understanding of
purpose.

Beyond overall goals, process analysts must also establish clear analytical boundar-
ies for their investigation. Understanding how to define process boundaries, includ-
ing identifying appropriate start and endpoints, is also crucial. Correctly setting process
boundaries ensures that analysis captures the full flow of activities and distinguishes
standard operations from exceptions. As one interviewee explained: “.. this is the real
beginning, and this is the real end. How we can define those points where people would
fall out of the flow ..”

Another critical knowledge area concerns success metrics and KPIs relevant to pro-
cess performance evaluation in the context of process mining. Process analysts must
be familiar with metrics such as first-time-right percentages or acceptable deviation
rates, which provide concrete criteria for assessing process behavior. As one participant
noted: ©.. we often look at the “first time right” percentage ... what does a process execu-
tion look like when it is right and which deviations are allowed”

Process knowledge

Process knowledge is essential during the pre-analysis stage, enabling experts to accu-
rately interpret workflows, assess data completeness, and ensure meaningful analysis. A
critical unit of knowledge is an understanding of business processes and their com-
plexities, including the typical steps involved in processes such as purchase-to-pay and
order-to-cash. As one interviewee noted: “Using process mining requires business experi-
ence and process expertise ... You need to understand the steps in processes like purchase-
to-pay or order-to-cash ..” This highlights the necessity of domain-specific knowledge to
prepare reliable event logs.

Experts must also possess knowledge of process activities and sub-processes,
including the ability to recognize standard activities and understand their meaning
within business workflows. One interviewee emphasized: “The focus then shifts to process
knowledge ... a person needs to understand what each activity means.”

Some interviewees also stressed the importance of interpreting process data in a way
that aligns with business meaning and stakeholder expectations, as it was essential
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to make analysis useful. As one participant explained:“Data, on its own, doesn’t mean
anything unless you give it meaning. Information is very different from raw data, and
interpreting data is something that now helps me manage customer expectations.”

Additionally, understanding how process steps connect is crucial for identifying
gaps or missing events in event logs. Recognizing typical flow patterns supports the vali-
dation of process completeness. As one expert remarked: “Sometimes I come across an
event log and say, “This is something that we should look at because this is very interest-
ing” But the business has not thought of that yet.

Another important unit of knowledge is awareness of structural features that indi-
cate process complexity. Practitioners must know how to recognize whether a process
is straightforward or involves many variations and activities, which impacts data prep-
aration. As one interviewee explained: “On different points, we need to have a general
understanding of the process to say if it is simple or complex, or if it will involve many or
not many activities”

Finally, interviewees also drew attention to how process knowledge is encoded, both
formally and informally. Formal documentation—such as standard operating proce-
dures—may not always reflect the actual process as executed. Tacit or informal knowl-
edge, often held by frontline workers, can help explain process deviations and contextual
nuances. One expert remarked: “And the knowledge was codified and made explicit ...
But at the end of the day, a lot of this is informal knowledge that people acquire, and even
the coded knowledge is imperfect ..” This awareness supports a more holistic understand-
ing of the process context and reduces the risk of misinterpreting the data.

System knowledge

System knowledge is a critical requirement during the pre-analysis stage, enabling
experts—particularly IS experts—to correctly interpret, extract, and structure data for
process mining. A foundational unit of knowledge is a deep understanding of tech-
nical infrastructures, databases, and system architectures, which ensures that rel-
evant data can be retrieved and transformed into usable event logs. As one interviewee
emphasized: “Usually, the system expert is the IT team of the clients. The client is never
involved at that stage” Another interviewee reflected: “I gained some experience as a
business analyst writing down requirements for IT solutions, and I also became a pro-
grammer as a hobby ... So, I knew something about databases.”

Another important knowledge area is an understanding of IS complexity, includ-
ing factors such as the degree of customization, the number of integrated systems, and
the familiarity of the system environment. This knowledge allows IS experts to assess
potential challenges in data extraction. As one interviewee explained: “Understanding
the complexity of systems is important ...

Experts must also have awareness that system data may not accurately reflect real-
world user behavior. Recognizing that users often interact with systems in unexpected
ways helps IS experts interpret technical logs more accurately. As one participant noted:
“What you see in a source system does not necessarily reflect what people think they do.
People use things differently than you might expect”

A key unit of technical knowledge concerns understanding where relevant data is
stored (tables and fields) and how data filtering mechanisms operate. This includes
identifying which tables and fields contain process-relevant information and applying
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appropriate filters during extraction. As one interviewee stated: “If we talk about process
mining in terms of event log creation, you need to understand the data, tables, and fields
you are working with. This system knowledge is crucial before creating an event log and
transforming data.

Finally, IS experts must possess knowledge of event log structures, understanding
how logs should be designed to accurately represent process steps for analysis. Familiar-
ity with necessary attributes such as case IDs, activity names, and timestamps is essen-
tial for building effective event logs. As one participant emphasized: “What helps me
greatly is that I understand event log structures—the actual fuel that powers all process
mining algorithms.

Mechanisms of knowledge exchange
To address RQ2, this subsection examines the practical mechanisms through which
knowledge is exchanged in collaborative settings. Our analysis reveals four distinct yet
interrelated mechanisms that structure how knowledge flows within and across teams.
Figure 3 provides an overview of these mechanisms. Planned structured interac-
tions, Responsive and ad-hoc interactions, and Informal ongoing exchanges are the active
knowledge exchange mechanisms, whereas Knowledge retention practices act as a sup-
porting layer facilitating all three active mechanisms. Table 4 offers detailed descriptions
of these mechanisms. Together, they highlight the dynamic interplay between formal
structures, responsive coordination, informal routines, and documentation practices in

shaping knowledge exchange.

Active Knowledge Exchange Mechanism

%
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Structured Ad-Hoc Ongoing
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Fig. 3 Overview of the mechanisms of knowledge exchange
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Table 4 Mechanisms of knowledge exchange and their descriptions

Mechanism Description

Planned Structured Interactions Formal, scheduled sessions such as kickoff meetings, workshops, and
progress reviews that facilitate deliberate knowledge transfer across ex-
pert profiles and align business, technical, and analytical perspectives.

Responsive and Ad-Hoc Interactions  Unplanned, need-driven exchanges that arise in response to emerging
issues, involving quick clarification, spontaneous workshops, or iterative
follow-ups across roles and departments.

Informal Ongoing Exchanges Lightweight, continuous knowledge flows occurring outside formal
structures, often through chats, quick conversations, or digital messag-
ing, enabling fast clarification and shared process understanding.

Knowledge Retention Practices Documentation-based practices that capture and preserve shared
knowledge for future reference, enabling continuity and supporting
asynchronous knowledge exchange across evolving teams.

Planned structured interactions

Planned structured interactions form a foundational mechanism for knowledge
exchange in process mining initiatives. These include kickoff meetings, alignment
workshops, and scheduled progress reviews, all designed to transfer critical business,
operational, and technical knowledge between expert profiles.

The kickoff meeting is the initial forum where process owners share the business case,
define project objectives, and outline key performance metrics. This exchange can be
viewed through the lens of Carlile’s knowledge boundary framework (Carlile 2004), as
it marks a transition from addressing a syntactic boundary—where common terminol-
ogy and data are shared—to engaging a semantic boundary, where participants begin
interpreting and contextualizing that information. In this stage, knowledge is not only
transferred but also translated to ensure process analysts can meaningfully interpret
event data. Operational insights are further conveyed through discussions of personas
representing actual process participants, ensuring a grounded understanding of daily
execution realities. During these sessions, the project is scoped, effort is estimated, and
expectations around performance metrics are clarified before deeper analysis begins.
These discussions often include early reflections on system complexity, available data,
and likely resource demands. As one expert explained: “Understanding the scope means
being able to determine if it is feasible or not ... there’s also the budget question and
understanding the efforts required.” Before these sessions, a structured intake process is
often used to gather preliminary information and align on goals. Practitioners may rely
on checklists or standardized forms to ensure essential information is captured. Such
mechanisms can be seen as supporting the development of a syntactic boundary, facili-
tating consistent and reliable knowledge transfer across stakeholders.

Collaborative discussions and workshops are commonly used to synthesize diverse
viewpoints. As one participant noted, “We sat with three to four people from different
lines of services to get a general understanding of the process” Such sessions refine the
collective understanding of the process landscape and surface nuances across organi-
zational units, thereby fostering shared meaning and alignment across the semantic
boundary.

Further structured workshops focus on translating business processes into technical
system knowledge. IS experts often act as intermediaries during these sessions, ensur-
ing accurate representation of business requirements within event logs. One participant

emphasized, “We definitely need the system expert in between to do this translation”
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Another interviewee remarked on the challenge of misalignment, stating, “We have a
large disconnect between what the business calls their process steps and what the devel-
opers call their actions” Such misalignments reflect the shift from managing a semantic
boundary—where meanings must be negotiated—to engaging a pragmatic boundary,
where differing objectives and constraints require the transformation of knowledge
itself. Structured discussions and formal business-to-system mappings help reconcile
these perspectives, enabling consistent terminology, shared accountability, and trace-
ability across stakeholders.

Regular progress meetings, often held digitally, further support structured knowledge
alignment. Organizations use platforms such as Microsoft Teams or Google Meet to
conduct bi-weekly or monthly syncs, ensuring ongoing collaboration and clarification of
emerging issues.

These structured interactions are often supported by a hub-and-spoke organiza-
tional model. Centralized process mining teams (the hub) typically handle documen-
tation practices, training, capability demonstrations, and infrastructure management,
enabling consistent knowledge-sharing across departments. Local teams (the spokes)
initiate and conduct analyses, validate findings with operational insights, and translate
business needs into technical action. As one participant noted, “It is best to organize this
analysis (process mining pre-analysis) as close to their operations as possible to validate
what they see and exchange insights into action promptly.

By implementing kickoff sessions, translation workshops, and regular progress
reviews, organizations create deliberate, role-spanning environments for knowledge

exchange that are critical for accurate and actionable process mining outcomes.

Responsive and ad-hoc interactions

Responsive and ad-hoc interactions are another critical mechanism for knowledge
exchange, enabling teams to quickly address emerging challenges without relying on for-
mal meeting cycles. These spontaneous exchanges are triggered by specific needs, data
discrepancies, or gaps in understanding encountered during project execution.

Teams frequently engage in on-demand discussions to resolve ambiguities. One
interviewee shared, “We went to three people in a row for certain questions until we found
someone who could answer them.” This highlights how knowledge is sought dynamically
across organizational lines to maintain project momentum.

Ad-hoc workshops and collaborative refinement sessions also play a key role in
addressing evolving needs, particularly when bridging business and technical perspec-
tives. As one participant explained, “We create a workshop with developers saying, ‘“These
are the technical logging steps we want to see, and then align that with what the busi-
ness is looking for” Other interviewee described continuous co-creation: “We do all the
heavy lifting ... then have some touchpoints along the way where we ask, ‘Is this the right
direction?” Such interactions exemplify ongoing negotiation of meaning and knowledge
translation across semantic and pragmatic boundaries (Carlile 2004), where teams must
not only interpret but adapt knowledge to reconcile differing viewpoints.

Once initial models are created, teams enter a phase of validation and feedback
loops. Several interviewees emphasized that findings are never accepted at face value;
they are iteratively reviewed with business stakeholders. As one put it: “After this,

we conduct a first data validation meeting with business experts ... we go through the
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environments.” This iterative structure creates space for realignment based on user exper-
tise and avoids premature assumptions about what the data truly represents. “Here’s the
process—please check that and let me know whether you see any discrepancies or devia-
tions,” one participant explained.

Underlying these exchanges are adaptable communication modalities that support
responsiveness. Organizations use a mix of channels—digital meetings, quick check-ins,
emails—depending on the urgency or nature of the issue. “Now post-COVID, it’s physical
or digital, doesn’t matter ... but definitely all meetings” These responsive, ad-hoc interac-
tions form the connective tissue between structured phases of the project. They enable
continuous interpretation, transformation, and alignment of knowledge across boundar-
ies, sustaining collaboration where project complexity exceeds what can be resolved in
formalized sessions.

Informal ongoing exchanges

Informal ongoing exchanges represent a third, essential mechanism for sustaining
knowledge flow throughout process mining initiatives. Unlike planned or ad-hoc ses-
sions, these exchanges occur casually and continuously, often outside structured project
frameworks.

One core function of these exchanges is to cut through unnecessary back-and-
forth between siloed teams. As one participant explained: “Active communication—we
really bring the teams together and get rid of these back and forths in Teams and emails,
because we saw it leading to nothing” Rather than routing through layers of approvals,
experts often prefer direct, informal touchpoints to clarify ambiguity or accelerate prog-
ress. These touchpoints also support lightweight collaboration for insight generation.
In cases where a shared process framework already exists, practitioners often forgo new
workshops entirely. As one interviewee noted: “If the framework is more or less aligned, 1
don’t think you need a completely new workshop. Often it's just a simple call to the analyst
or domain expert: ‘I saw something interesting but think I'm missing something—do you
agree?” Such low-friction conversations help surface overlooked perspectives and cor-
rect misinterpretations on the fly.

In addition, informal exchanges play a role in collaborative troubleshooting. Issues
with data structures or unexpected behavior in systems are often addressed through
impromptu dialogue. As one participant recalled: “I just went over to the team and said,
‘Hey, this column is causing issues; can you explain how to handle it?”” These low-barrier
interactions accelerate issue resolution and prevent bottlenecks in daily operations.

Informal exchanges—whether over Teams, hallway conversations, or a shared Slack
channel—provide agility, continuity, and immediacy. They enable rapid clarification,
quiet course correction, and cumulative insight building that formal processes alone
cannot sustain. Viewed through Carlile’s knowledge boundary lens (Carlile 2004), these
exchanges represent the ongoing negotiation and transformation of knowledge across
pragmatic boundaries, where solutions emerge through mutual adjustment rather than

formal coordination.

Knowledge retention practices
While the primary focus is on active knowledge exchange during pre-analysis, organi-
zations also implement structured knowledge retention practices to support continuity
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across process mining initiatives, especially as teams change or projects scale. A key
mechanism for retention is the use of digital platforms like Jira and Confluence to track
progress, store insights, and maintain project history. One participant explained, “We
have epics and user stories in Jira, where we document what has been done, maintain a
continuous flow of comments and updates, and try to document what we learn in Conflu-
ence” These tools serve both operational needs—like task tracking—and strategic ones,
such as knowledge preservation.

In addition to structured systems, teams also rely on real-time note-taking during
virtual or in-person meetings. As another interviewee noted: “Most of the time, we held
Google Meet meetings or met in the office, where we took extensive notes during our initial
conversations. This is how we retained most of our knowledge.” Such practices ensure that
tacit knowledge exchanged in spontaneous discussions is not lost over time.

Retention practices also intersect with compliance concerns, particularly around sen-
sitive data. Some teams maintain documentation on internal data-sharing norms and
storage locations. One participant explained: “We have documentation on how we store
and where we store data. And we have guidelines on how to share data with other parties
outside the department—because of GDPR and all that”

Together, these mechanisms—ranging from live note-taking to structured digital
repositories—enable knowledge to outlast personnel turnover, support auditability, and
ensure that insights from pre-analysis remain actionable throughout the process mining
lifecycle. By balancing lightweight communication with structured documentation prac-
tices, organizations foster a collaborative environment where expertise is readily acces-
sible, and process mining projects can adapt fluidly to changing needs.

To further clarify the distinct yet interdependent roles of these mechanisms, we devel-
oped Table 5, which summarizes them across multiple characteristics grounded in our
empirical data. The dimensions—interaction format, temporal orientation, initiation
source, functional contribution, participation load, and documentation practice—were
not adopted from existing frameworks but were inductively derived from our analysis,
thereby constituting an original conceptual lens.

As Table 5 shows, no single mechanism supports all dimensions of effective knowl-
edge exchange. Planned structured interactions provide coordination and terminology
alignment but require preparation and are typically top-down. Responsive and ad-hoc
interactions offer speed and relevance, adapting quickly to project needs, while informal
exchanges lower communication barriers and promote agile clarification. Knowledge
retention practices are foundational for ensuring long-term continuity and reuse, partic-
ularly in asynchronous or evolving team settings. Their structured nature complements
the dynamic forms of interaction that occur throughout a project. This comparative view
reinforces our central claim: process mining initiatives require a blend of structured,
emergent, synchronous, and asynchronous mechanisms to effectively coordinate exper-

tise and sustain organizational learning.

Challenges in knowledge exchange

This section examines the challenges in knowledge exchange in the pre-analysis stage of
process mining, addressing RQ3. Based on the interviews, we identified 12 challenges
and categorized them into four groups, detailed in Sections 4.4.1 to 4.4.4. They are
arranged in the order of the number of interviewees mentioning them. Table 6 provides
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Table 5 Comparison of knowledge exchange mechanisms across key characteristics observed
during the pre-analysis stage of process mining. v =yes, X =No

Dimension Characteristic Planned Respon- Informal Reten-
sive and tion
Ad-Hoc

Form & Mode Structured format v Partially X v

Synchronous (real-time) v v Often X

Asynchronous X Sometimes v v

Captures contextual detail v v Occasionally v

Continuous engagement Milestone-based  Episodic v v

Trigger & Timing  Proactive (scheduled) v X Sometimes v

Reactive (need-based) Sometimes v v N

v
Initiation Source  Organization-initiated v Sometimes X v

Team/individual-initiated X v v v

Requires cross-role v v Sometimes v

coordination

Functional Role  Cross-functional alignment v v Occasionally v

Long-term reuse Limited (depends X X v

on notes)

Supports model refinement v v X Back-
ground
only

Terminology alignment v v X v

Participation Low barrier to participation X v v For

Load retrieval
Requires preparation/agenda v Sometimes X v

Documentation  Traceable output If minutes exist Sometimes X v
Feeds future projects Limited X X v

Table 6 Challenges in knowledge management and their descriptions

Challenge

Description

Stakeholder Misalignment and Role

Ambiguity

Challenges arising from unclear responsibilities, misaligned perspec-

tives, and fragmented ownership of process knowledge among
business, IT, and analytical roles.

Gaps in Communication and
Understanding

Missing or Inaccessible Knowledge

System Complexity and Fragmentation

Challenges stemming from inconsistent definitions, vague require-
ments, and misunderstandings that hinder the formation of a shared
understanding during pre-analysis.

Challenges related to undocumented, tacit, or siloed knowledge that
cannot be accessed or retained effectively during early-stage analysis.
Challenges caused by technical environments that are decentralized,
poorly documented, or distributed across incompatible systems,
limiting visibility and knowledge integration.

the description of the identified challenges, whereas Table 7 groups them according to

the companies in which they were observed.

Because the number of interviewees differed between consulting (6) and non-con-

sulting (9) firms, raw counts would over-represent the latter. Therefore, the number of

mentions per theme was normalized by group size (i.e., total mentions divided by the

number of interviewees in each group). As shown in Table 8, non-consulting firms

reported proportionally more challenges related to stakeholder misalignment and com-

munication, whereas consulting firms exhibited higher relative frequencies of missing

knowledge and system complexity.
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Table 7 Challenges reported by interviewees across companies, grouped by thematic category.
The companies column indicates, in brackets, the number of interviewees from each company who

mentioned the challenge

Challenge Themes

Challenges

Companies (Consulting/Non-Consulting)

Stakeholder Misalignment
and Role Ambiguity

Gaps in Communication
and Understanding

Business-Technical Translation

Stakeholder Misalignment

Difficulty Identifying Stakeholders
with Relevant Process Knowledge

Fragmented Process and System
Knowledge

Ambiguous Terminologies and
Definitions

Scope and Expectation Mismatch

Unclear Requirements

Consulting: C (3) Non-consulting: A (1), B (2)

Consulting: D (1) Non-consulting: B (2)
Non-consulting: B (1), E (1)

Non-consulting: A (1), B (3), E (2)

Consulting: C (1), D (1) Non-consulting: A
(1),B(2)

Consulting: C (1), D (1) Non-consulting: A
2),B03)

Non-consulting: A (1), B (1), E (1)

Lack of Documentation and Know!-
edge Retention Policy
Lack of Knowledgeable Personnel

Lack of Structured Knowledge
Sharing

Missing or Inaccessible
Knowledge

Consulting: D (2) Non-consulting: A (1), E (1)

Consulting: D (1) Non-consulting: A (1), B (1)
Consulting: D (2) Non-consulting: A (1)

System Complexity and
Fragmentation

Legacy and Unfamiliar Systems Consulting: C (4), D (1) Non-consulting: B (1)

Fragmented Systems Non-consulting: B (2), E (2)

Table 8 Normalized distribution of reported challenges across consulting and non-consulting
companies. Counts indicate the number of interviewees mentioning each challenge theme.“Per
interviewee"values are normalized by group size (6 consulting, 9 non-consulting)

Challenge Theme Consulting Consulting Non-Consult- Non-Con-
(mentions) (perint.) ing (mentions) sulting
(per int.)
Stakeholder Misalignment and Role Ambiguity 4 0.67 13 144
Gaps in Communication and Understanding 4 0.67 1 1.22
Missing or Inaccessible Knowledge 5 0.83 5 0.56
System Complexity and Fragmentation 5 0.83 5 0.56

Stakeholder misalignment and role ambiguity

Business-technical translation (7 interviewees): During the pre-analysis stage of
process mining, knowledge exchange is hindered by the disconnect between business
terminology and its implementation in IS. While closely related to terminological ambi-
guity, this challenge specifically concerns the translation of business concepts into tech-
nical structures and actions, which requires intensive back-and-forth communication
between business stakeholders and system experts. One expert noted, “We have a very
large disconnect between what the business is naming their process steps and what the
application developers are actually calling their actions within the system.”

The challenge is compounded when technical implementations differ from business
expectations; as one participant explained, “The business can say, ‘I need step A,” but if
the tech guys implemented step A as Z, Y, and E then you have no clue what you are look-
ing for” Similarly, business users may see terminology different from what is stored in
the database on their screens, creating further confusion during data transformation or
event log creation. This misalignment complicates the mapping of business process steps
to technical data structures, which is critical for identifying relevant data sources and
building accurate event logs during pre-analysis.

Page 21 of 39
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Moreover, bridging this divide often necessitates collaboration between business
experts and system experts, as it is rare to find individuals who possess deep knowledge
of both domains. Thus, this challenge directly reflects a difficulty of knowledge exchange:
unless knowledge from all sides is effectively aligned, the pre-analysis stage risks produc-
ing incomplete or misleading results.

Fragmented process and system knowledge (5 interviewees): Knowledge exchange
in the pre-analysis stage is often limited by gaps in stakeholders’ understanding of the
process to be analyzed and the IS involved. One expert observed, ‘It is very difficult and
almost impossible to find a business user with the entire process view,” as most users pos-
sess deep but narrow expertise limited to their specific segment. Because of this frag-
mentation, knowledge must be exchanged across multiple individuals to piece together
a complete view, yet such exchange is often incomplete or inconsistent. This fragmented
knowledge makes it challenging to build a shared understanding across teams.

In addition, stakeholders may lack awareness that event logs can be designed for spe-
cific analysis purposes. As one interviewee noted, “The largest gap I see is the realiza-
tion that we can create event logs specifically for this purpose” Without this foundational
knowledge, relevant data cannot be easily identified or scoped during pre-analysis, since
critical information is not effectively communicated between technical and business
participants.

In some cases, analysts are assigned to projects in unfamiliar domains, lacking even
basic understanding of the process itself. This absence of domain knowledge fur-
ther obstructs the interpretation and structuring of event data, and hinders produc-
tive exchange with domain experts, who must fill in the missing context for analysis to
progress.

Stakeholder misalignment (3 interviewees): Knowledge exchange in the pre-analysis
stage is hindered when stakeholders are misaligned in their priorities, level of engage-
ment, or understanding of each other’s roles. One interviewee noted, “It is quite a chal-
lenge to align those completely different stakeholders in such a way that they prioritize
and get the value they each want to see” When stakeholders do not share a common
understanding of the project goals—or of each other’s responsibilities, information
needs, and expected outputs—they are less likely to participate actively in knowledge
sharing, which directly undermines the consolidation of the knowledge needed for
pre-analysis.

This misalignment is particularly evident between IT teams and business units. IT
departments may not recognize the need for creating specific logs or sharing detailed
data, assuming existing datasets are sufficient. One participant explained, “IT does not
really benefit—or at least that is what they think—from creating that” As a result, essen-
tial knowledge about available data and its suitability for analysis is not exchanged. This
gap in understanding and perceived value limits the availability of information needed
to support effective pre-analysis. In parallel, limited cooperation from clients—such as
repeated delays or resistance in providing needed information—can exacerbate knowl-
edge gaps and stall pre-analysis work.

Difficulty locating stakeholders with relevant knowledge (2 interviewees): Even
when process knowledge exists, knowledge exchange is often hindered by the difficulty
of identifying who holds it. In large organizations, responsibilities are distributed across
departments and locations, creating uncertainty about who is responsible for which part
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of the process. One expert explained, “We spent a huge amount of time trying to find the
business owner—who is in the end responsible for the process and who can change the pro-
cess” When roles are unclear, knowledge remains siloed and difficult to access.

This issue is compounded by frequent role changes and organizational restructuring.
One participant noted, “I tried to make a stakeholder overview ... and stopped because it
changed so much over time. People left, groups dissolved.” As a result, teams often have
to re-identify key contacts, which delays the gathering of required information during
pre-analysis and creates repeated bottlenecks. In addition, experts reported difficulty
in identifying cross-functional stakeholders who understand both business processes
and the technical aspects required for pre-analysis, further fragmenting the available
knowledge. This challenge is compounded by the scarcity of individuals with end-to-end
process expertise, as most stakeholders have knowledge limited to their own segments—
undermining both the completeness and the effectiveness of knowledge exchanged
during pre-analysis. These difficulties stem not from the content of stakeholders’ knowl-
edge, but from the organizational complexity involved in finding and accessing the
right individuals in time, which ultimately restricts the flow of knowledge essential for

pre-analysis.

Gaps in communication and understanding

Scope and expectation mismatch (7 interviewees): Knowledge exchange during the
pre-analysis stage can be impeded by misaligned expectations between business and
technical stakeholders. One interviewee noted, “The main challenge we face is scope and
expectations ... Are the objectives achieved?” When stakeholders initiate projects with
vague or overly ambitious goals, such as, “Let us process mine all the processes you can
think of for a huge department,” the lack of specificity creates gaps in shared understand-
ing and obstructs effective exchange about priorities and feasibility.

These misunderstandings often stem from a limited or inaccurate perception of what
process mining entails. As one participant explained, “The business manager often initi-
ates the request, thinking they are asking for process mining, but usually, they are just
asking for a dashboard” Such mismatches in terminology and expectations weaken
knowledge exchange during pre-analysis discussions, as the two sides are not actually
talking about the same thing. When process mining is treated as a generic solution with-
out clearly defined scope or data needs, it becomes difficult to align priorities and facili-
tate effective knowledge exchange during project scoping.

Several experts also highlighted that stakeholders frequently underestimate the com-
plexity of analysis during initial discussions, assuming it will be easy to solve without
accounting for the data relationships and constraints. As one explained, “the main risk
in scoping lies in the lack of knowledge or incorrect assessments, especially when the goal
is to evaluate feasibility and required effort” Ambiguity also arises when trying to define
what exactly should be analyzed—for instance, differing interpretations of key objects or
user definitions can cause confusion when attempting to filter or generalize the process
scope.

Moreover, stakeholders may be impressed by visual dashboards or demo outcomes
and assume their own data is equally prepared. But, as one expert warned, “the event logs
we use were not created for this type of analysis—they just happen to be available” This
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creates a mismatch between expectations and data readiness, leading to breakdowns in
the exchange of realistic requirements and constraints during pre-analysis.

Ambiguous terminologies and definitions (5 interviewees): During the pre-analy-
sis stage of process mining, knowledge exchange is impeded when key concepts such
as time, events, and activities are interpreted differently by stakeholders. This ambigu-
ity leads to fragmented understanding and complicates the identification and interpreta-
tion of process data. One expert illustrated the issue by asking, “What do you mean by
‘active?” Because you could start a repair that takes two hours, but in between, you take a
break or pause and then restart”

Timestamps are a frequent source of confusion, as their meanings vary depending on
the system context. As one interviewee explained, “An approval timestamp could signify
when a workflow was created, assigned, implemented, or closed.” Such ambiguity compli-
cates the alignment of data interpretations between teams and affects event log-build-
ing, since each group exchanges knowledge based on different assumptions. Similarly,
the lack of consistent definitions for key performance indicators can create breakdowns
in shared understanding. One participant noted, “When the business asked me, “Do
you have any insights on first time right?” I said, “Yeah, fine, but what is the definition of
first-time-right?”

While this challenge overlaps with Business-Technical Translation, it is distinct in that
it concerns ambiguity within or between stakeholder groups about the meaning of com-
monly used process terms, rather than cross-domain misalignment between business
concepts and technical implementations.

Unclear requirements (3 interviewees): Knowledge exchange in the pre-analysis stage
is hindered when project requirements are vague or poorly defined. One interviewee
remarked, “The biggest challenge is that people do not know what they want. Either they
want it all and still have no clue what they want” When objectives are unclear, stake-
holders struggle to articulate and exchange the knowledge needed to define scope, iden-
tify relevant data, and align expectations.

Unclear requirements also lead to inefficient feedback loops. As another participant
explained, “There was always some back and forth where I just said, “No, it is not what
I wanted to see” But that leads to nothing” Without mechanisms to build shared under-
standing between technical and business teams, critical knowledge remains siloed—
preventing effective exchange, weakening collaboration, and delaying the pre-analysis
phase.

Missing or inaccessible knowledge
Lack of documentation and knowledge retention policy (4 interviewees):

Knowledge exchange during the pre-analysis stage is hindered by the absence of acces-
sible documentation and institutional knowledge. One interviewee noted, “No central
knowledge database exists, and all operating companies work differently. We build a good
understanding of a process at one company, which is completely different at the next”
Without reusable documentation, teams face inconsistencies in understanding prior
processes, forcing knowledge exchange to occur informally and inconsistently across
projects, and making it difficult to retain lessons learned over time.

Undocumented expertise further complicates collaboration. As one participant

explained, “The knowledge is encoded ... and that is extremely difficult to manage and
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find later” When key individuals leave, undocumented insights are lost, creating knowl-
edge gaps that disrupt pre-analysis activities. Process analysts reported struggling to
validate process transitions or understand system behavior without reference materials,
which hinders systematic exchange and instead leads to reliance on business users and
trial-and-error approaches.

In some cases, teams also lack access to formal training resources for key systems or
tools. As one expert reported, they had to rely heavily on self-directed research due to
the absence of structured onboarding or documentation, leaving knowledge exchange
dependent on individual efforts instead of shared, structured organizational resources.

Lack of knowledgeable personnel (3 interviewees): Pre-analysis is hindered when
organizations lack personnel with the specific expertise required to support knowledge
exchange. One expert explained, “We do not have a process mining analyst. We have a
developer supporting us with reviews and analysis, but there is no certain position for
that” In such cases, teams rely on individuals who are already handling multiple respon-
sibilities, limiting the time and focus available for knowledge sharing.

A related issue is the scarcity of specialized IS experts familiar with system logging or
development processes. As one participant noted, “Such an expert is really, really rare to
have, especially in the applications that are still under development” Without IS experts,
it becomes difficult to access or exchange the technical knowledge required to identify
relevant data during pre-analysis, leaving critical expertise unavailable to the teams that
depend on it.

Knowledge loss due to personnel turnover can further disrupt early-stage activi-
ties. One interviewee recalled how the departure of a key team member led to delays
because critical insights had not been documented or transferred, demonstrating how
the absence of knowledgeable personnel directly interrupts the exchange of information
needed for pre-analysis.

Lack of structured knowledge sharing (3 interviewees): In contrast to long-term
knowledge loss, this theme captures the absence of structured mechanisms for real-
time knowledge coordination during active projects. Knowledge exchange during the
pre-analysis stage of process mining is often hindered by the absence of formal mech-
anisms for capturing and centralizing critical information. One interviewee described
the reliance on informal communication methods such as phone calls and ad hoc dis-
cussions, noting, “Phone calls, questions, and answers ... where do we write it down? At
the end of the day, what we learned we code” This fragmented approach leads to incon-
sistent understanding across teams and complicates retrieval of shared insights during
pre-analysis.

In addition, gathering accurate input requires coordination among multiple experts,
which can be time-consuming and error-prone. One participant noted, “The main chal-
lenge is ensuring accurate and timely centralized knowledge because certain aspects can
be time-consuming” Another added, .. gathering the correct information was sometimes
challenging” emphasizing the difficulty of consolidating knowledge when defining proj-
ect scope and identifying relevant data sources.

These challenges are further compounded by the imperfect and often orally transmit-
ted nature of process expert knowledge. As one expert reflected, knowledge is frequently
passed through conventions and workarounds—‘a huge knowledge transfer program”
becomes necessary when shifting from decentralized teams to shared services, showing
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how the absence of structured mechanisms forces knowledge exchange to remain ad hoc
and inconsistent during pre-analysis.

System complexity and fragmentation

Legacy and unfamiliar systems (6 interviewees): During the pre-analysis stage, knowl-
edge exchange is often obstructed by legacy or unfamiliar systems that lack clear docu-
mentation. Teams struggle to locate and interpret relevant data sources, which hampers
their ability to share accurate insights to others—especially when dealing with outdated
architectures. As one interviewee noted, “A simple payments process might involve 50
different systems with outdated programming languages.”

System-specific nuances and undocumented configurations further complicate efforts
to access necessary knowledge. Experts often must work without database schemas or
reliable references. As one participant described, “Is it the standard system, off-the-shelf,
or a completely unknown system—a very niche solution that no one has ever heard of” In
such environments, knowledge tends to be siloed among a small number of individuals,
creating bottlenecks for knowledge exchange during pre-analysis when technical under-
standing is needed to identify and extract relevant data.

These challenges are sometimes exacerbated by organizational resistance to change,
where entrenched legacy systems persist not only due to technical debt but also due
to cultural norms or management structures, further restricting the flow of knowledge
needed to support effective pre-analysis.

Fragmented systems (4 interviewees): Knowledge exchange in the pre-analysis stage
is hindered when organizations operate across fragmented systems. Different tools for
workflow management, customer relationship management, and data analysis often
result in siloed information, which prevents stakeholders from easily sharing or consoli-
dating their knowledge into a unified process view. One interviewee explained, “We use
different vendors for every layer ... we spread our risks to avoid vendor lock-in, but then
we end up heavily dependent on Microsoft, for instance, with their Azure platform.

The issue is further complicated when decentralized ERP systems are involved. As
another participant noted, “We do not do process mining on one system ... we have differ-
ent systems, logs, data types” This system fragmentation makes it difficult to align data
and coordinate knowledge across departments, ultimately restricting the exchange of
critical insights needed to collaboratively prepare for process mining activities during
pre-analysis.

Figure 4 presents the challenges categorized by type, ordered by the number of inter-
viewees who explicitly mentioned each challenge. Notably, the challenges varied among
interviewees, with no single challenge being explicitly cited by the majority.

Discussion
This section reflects on the study’s findings, answers the research questions, and dis-
cusses the implications and limitations. Our study focused on the critical knowledge
required for successful process mining pre-analysis, the mechanisms through which this
knowledge is exchanged, and the challenges involved.

Table 9 provides a high-level overview of the findings of this study. The findings high-
light the contributions of process owners, IS experts, and process analysts—each bring-
ing unique expertise to this crucial stage. Process owners define objectives and KPIs, IS
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Fig. 4 Challenges identified from interview responses, categorized by their type

experts handle data extraction and technical requirements, and process analysts apply
analytical tools to derive insights (Eck et al. 2015; Mamudu et al. 2022). Understanding
how these experts interact and share knowledge is essential for effective process mining
implementation.

Knowledge required in process mining pre-analysis (RQ1)

RQ1 asked what types of knowledge are required and utilized by different expert profiles
during the pre-analysis stage of process mining. Our findings identify process knowl-
edge—defined as an understanding of the activities, goals, metrics, and boundaries of
the business process under analysis—as one of the key types of knowledge involved.
This type of knowledge emerged as the most frequently mentioned requirement, cited
by twelve interviewees. It shapes nearly all aspects of pre-analysis, from data extrac-
tion and event log-building to the interpretation of process metrics. For instance, when
building event logs, knowing which activities constitute a particular process is essential
for producing meaningful analyses. In one case, analysts needed process knowledge to
connect Salesforce case handling with the wider order-to-cash process. They traced how
customer emails created cases in Salesforce, how these were queued and handled, and
how they eventually triggered order entry in SAP. Recognizing this sequence, and that
it formed a subset of the broader order-to-cash process, was critical to constructing a
meaningful event log.

Interestingly, the scoping and objective setting was the least cited knowledge unit, men-
tioned by only four participants. However, three of these held hybrid roles encompassing
all three expert profiles, and the fourth combined process owner and IS expertise. This
suggests that individuals with broader cross-domain exposure are more attuned to the
strategic importance of clearly defined goals in the pre-analysis phase. While not fre-
quently mentioned, this knowledge unit may be underrecognized rather than unimport-
ant. For example, in Financial Economic Crime (FEC) process, the business requested
insights on the KPI “first time right” Analysts first had to clarify the scope of what “first
time right” meant—whether avoiding rework across all steps, or simply reaching a final
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Table 9 Overview of the findings of the study

Study
Dimensions

Categories

Description

Knowledge Units

Mechanisms
of Knowledge
Exchange

Challenges in
Knowledge
Exchange

Best Practices
Business Knowledge

Cross-Functional
Knowledge
Knowledge of Impacts
and Benefits
Knowledge of
Scoping and Setting
Objectives

Process Knowledge

System Knowledge

Planned Structured
Interactions

Responsive and Ad-
Hoc Interactions
Informal Ongoing
Exchanges
Knowledge Retention
Policies

Stakeholder Misalign-
ment and Role
Ambiguity

Gaps in Com-
munication and
Understanding
Missing or Inacces-
sible Knowledge
System Complexity
and Fragmentation

Actionable guidance for structured log-building, stakeholder
engagement, and effective pre-analysis.

Ensures alignment of process mining pre-analysis with organiza-
tional goals, regulations, industry context, and shared terminology.
Bridges business, IS, and process mining through translational
knowledge and system-context awareness.

Clarifies feasibility, costs, collaboration, and adoption by under-
standing outcomes and constraints.

Defines clear scope, goals, KPIs, and boundaries to ensure reliable
pre-analysis.

Provides deep understanding of workflows, variations, and
bottlenecks.

Delivers expertise in data structure, data extraction, and system
behavior for pre-analysis.

Formal, scheduled sessions enabling deliberate, cross-expert
knowledge alignment.

Unplanned, issue-driven exchanges that provide rapid clarification
and adaptive collaboration.

Lightweight, continuous conversations fostering shared
understanding.

Documentation and preservation methods ensuring continuity
and supporting asynchronous knowledge sharing.

Unclear responsibilities and fragmented ownership create mis-
aligned perspectives across roles.

Inconsistent definitions and vague requirements obstruct shared
understanding in pre-analysis.

Tacit, siloed, or undocumented knowledge remains unavailable for
effective early-stage analysis.

Decentralized, incompatible, or poorly documented systems
hinder visibility and integration.

approval without rejection. These discussions illustrate how scoping involves negotiating
shared definitions of key objectives before analysis can proceed.

To further contextualize these findings, we map the identified knowledge areas to
established typologies of knowledge. Drawing on De Jong et al. (Jong and Ferguson-Hes-
sler 1996), we interpret knowledge of event log structures and process models as concep-
tual knowledge, while situational knowledge includes knowing which data is needed and
where it resides. Knowledge of how knowledge is shared and coordinated within teams
reflect procedural knowledge and the ability to define objectives and scope aligns with
strategic knowledge.

We also distinguish between explicit and tacit knowledge (Smith 2001; Gorman 2002).
Explicit knowledge—such as documented best practices, structured models, and sys-
tem documentation—is easily codified and transferred. In contrast, tacit knowledge
resides with individuals and is often transmitted through social interaction. This dis-
tinction is particularly relevant in process mining pre-analysis, where much of the criti-
cal knowledge (e.g., exceptions to process norms, system idiosyncrasies) might often
remain undocumented. The reliance on tacit knowledge highlights the need for deliber-
ate knowledge-sharing mechanisms and emphasizes the vulnerability of organizations
where knowledge is concentrated in individuals.
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Our findings further show that while deep expertise in one domain (e.g., IT, business,
or analytics) remains vital, professionals benefit from a working knowledge of adjacent
areas. This hybrid understanding enhances collaboration and enables more informed
decision-making across expert boundaries. As one participant put it, becoming effec-
tive in process mining required wearing different “hats”: first the system hat to under-
stand tables and fields, then the business hat to grasp procurement processes, and finally
the process mining hat to build and analyze event logs. The ability to switch between
these hats illustrates how working knowledge of adjacent domains equips professionals
to connect perspectives and produce more meaningful outcomes.

However, most knowledge in organizations remains siloed, with limited formal mech-
anisms for integration. The dominant mode of knowledge exchange remains verbal,
supplemented by visual tools such as process maps and entity-relationship diagrams.
According to Bhatt’s framework (Bhatt 2002), knowledge is still largely held by individu-
als rather than systematically captured at the organizational level. This signals an oppor-
tunity for organizations to adopt structured knowledge retention practices that promote
institutional memory and reduce reliance on ad hoc knowledge sharing.

Mechanisms of knowledge exchange (RQ2)

To answer RQ2, we investigated how knowledge is exchanged among expert profiles
during the pre-analysis stage of process mining. Our findings reveal four complementary
mechanisms: i) planned structured interactions, ii) responsive and ad-hoc interactions,
iii) informal ongoing exchanges, and iv) knowledge retention practices. Together, these
mechanisms support the collaborative translation of real-world processes into struc-
tured, analyzable event logs.

Planned structured interactions—such as kickoff meetings, alignment workshops,
and progress reviews, form the backbone of early-stage knowledge exchange. They
enable expert profiles to clarify project goals, share domain-specific insights, and define
expectations. These sessions are particularly effective in orchestrating communication
between process owners, IS experts, and process analysts, each of whom brings distinct
but interdependent perspectives. Regular meetings and structured business-to-system
translation workshops help bridge terminology gaps and ensure that process models
reflect both business reality and technical feasibility. In one case, this structure was sup-
ported by an intake form with a predefined set of questions for requestors. The form
forced early clarification of goals and boundaries—for example, distinguishing between
what process mining can address (e.g., identifying where users drop out of an onboarding
process) and what falls outside its scope (e.g., demographic profiling or reasons behind
user behavior). This ensured that expectations were aligned before analysis began.

Responsive and ad-hoc interactions such as, spontaneous workshops, targeted follow-
up sessions, and impromptu consultations, complement the planned interactions by
addressing emerging challenges in real-time. These interactions, which are often informal
and immediate, tend to be triggered by data discrepancies, process ambiguities, or evolv-
ing stakeholder needs. While unplanned, they play a critical role in sustaining momentum
and resolving uncertainties that may not have been anticipated in structured meetings. For
instance, in an HR project, an initial workshop provided a broad overview of the recruit-
ment process, but new questions kept surfacing. This led to five or six shorter follow-up
meetings focused on clarifying details directly in the Workday system.
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Informal ongoing exchanges further enable fluid collaboration across expert roles.
These interactions—often facilitated by messaging platforms and casual conversations—
support continuous clarification, lightweight problem-solving, and quick feedback
loops. Rather than being tied to formal milestones, they operate in the background of
daily project work, lowering barriers to communication and supporting agile adaptation.

Although the mechanisms above emphasize active interaction, knowledge retention prac-
tices also play a pivotal role in sustaining knowledge exchange over time. Organizations use
tools such as Jira and Confluence to document decisions, track progress, and capture lessons
learned. These practices do not merely serve as repositories but function as enablers of future
exchanges by ensuring that knowledge persists beyond the individuals initially involved.

A critical insight from our study is that knowledge exchange in process mining is not
unidirectional. Experts frequently shift between roles as knowledge providers and recip-
ients depending on the domain under discussion. For example, a process owner working
on special asset management first used their domain knowledge to help others interpret
the process model. Yet in the same project, they became the learner when an analyst
explained how data access worked in Celonis. This demonstrates how expertise circu-
lates across roles rather than flowing in a single direction.

Challenges in knowledge exchange (RQ3)

RQ3 explored barriers to effective knowledge exchange during the pre-analysis stage.
Our findings reveal a complex set of interrelated challenges—spanning semantic, struc-
tural, organizational, and technical domains—that collectively hinder collaboration.

A key challenge emerges from the disconnect between business language and technical
implementations. Business concepts are often not reflected directly in system structures,
leading to misinterpretations and inefficiencies when identifying relevant data sources.
This misalignment makes it a challenge to establish a cross-domain understanding. More-
over, this disconnect is not limited to terminology; it extends to differing assumptions
about responsibilities, priorities, and project goals. Such a disconnect hampers efforts to
establish a common frame of reference essential for effective process mining pre-analysis.

Another recurring obstacle involves ambiguous definitions of core process concepts
such as activities, timestamps, or performance indicators. Stakeholders often operate
with implicit or varying understandings of terms like “approval time” or “first-time-
right, which undermines the precision required for effective exchange. This resonates
with Eppler’s framework of knowledge communication, in which semantic ambigu-
ity and contextual variability lead to communication breakdowns (Eppler 2007). With-
out mechanisms to surface and resolve these differences, knowledge exchange remains
inconsistent and prone to error.

Difficulties also stem from the challenge of locating individuals with the appropriate
process knowledge, particularly in large or decentralized organizations. In such envi-
ronments, knowledge is dispersed and held by individuals whose roles may be fluid or
poorly defined. This creates delays and increases reliance on informal communication.
Combined with frequent personnel changes, such conditions obstruct the continuity
and completeness of knowledge exchange. In these situations, where formal structures
and documentation are insufficient, knowledge exchange often depends on personal
networks and informal recognition of expertise. These findings reinforce prior observa-
tions that trust, recognition of expertise, and stable social relationships are vital enablers
of knowledge exchange (Oliver 2001; Disterer 2001).



Pradhan et al. Process Science (2025) 2:25 Page 31 of 39

Technical barriers further constrain exchange. Legacy and fragmented systems isolate
information, limit data visibility, and require expert interpretation—yet those experts
are often unavailable or overwhelmed. When systems are poorly documented, stake-
holders are forced to rely on trial-and-error exploration or indirect knowledge sources.
This significantly slows the early analysis phase and introduces uncertainty. The issue
is not merely the absence of data, but the difficulty in transforming what is technically
available into knowledge that is usable across stakeholder groups.

Finally, the lack of structured mechanisms for capturing and centralizing knowledge
leads to inconsistent and ephemeral exchanges. Knowledge is often shared through ad
hoc conversations, undocumented interactions, or temporary notes—none of which
provide the persistence or transparency needed to support ongoing collaboration. With-
out deliberate structure for exchange—such as shared glossaries, stakeholder maps, or
communication protocols—teams struggle to align on basic assumptions, coordinate
effectively across roles, and maintain a shared understanding throughout the pre-anal-
ysis phase. This, in turn, undermines their ability to define scope, extract data, and con-
struct useful event logs.

The distribution of challenges, as seen in Table 7, reveals distinct patterns between
consulting and non-consulting firms. Consulting companies (C and D) are more fre-
quently associated with issues of business—technical translation, ambiguous terminol-
ogy, and unclear requirements. This underscores the communication barriers inherent
in the intermediary role that consulting companies play between the client and process
mining. In contrast, non-consulting firms (A, B, E) emphasize missing or inaccessible
knowledge, such as insufficient documentation, lack of structured sharing, and weak
retention practices—reflecting their dependence on long-term organizational memory.
System fragmentation and stakeholder misalignment appear across both groups, indi-
cating that these problems transcend organizational type and represent systemic chal-
lenges to process improvement initiatives.

Overall, these challenges indicate that knowledge exchange during pre-analysis is
highly context-dependent and sensitive to organizational structure, project dynamics,
and the evolving groups of actors. The diversity of challenges reported across inter-
views suggests that no single barrier dominates universally. Consequently, a one-size-
fits-all approach to knowledge exchange is unlikely to succeed. Instead, process mining
initiatives should incorporate adaptive exchange strategies that respond to specific
stakeholder needs, system environments, and communication norms. Recognizing and
actively managing the conditions under which knowledge is shared will be essential to
improving the effectiveness of pre-analysis in process mining initiatives.

Implications
This study carries important implications for both practitioners and researchers engaged
in process mining.

For practitioners, this study offers a structured repository of the types of knowledge
required during pre-analysis. This repository can serve as a practical tool for competency
development in organizations, thus enabling them to better prepare professionals who
contribute to the early stages of process mining initiatives. It can support the design of
training and certification programs by clarifying the specific knowledge units essential for
conducting tasks such as data understanding, system mapping, and event log-building.



Pradhan et al. Process Science (2025) 2:25 Page 32 of 39

Moreover, organizations can also apply this repository to structure onboarding and
mentoring processes, ensuring that new team members quickly assimilate the necessary
domain, system, and process analysis knowledge in a coherent and efficient manner—thus
complementing broader competency development efforts. Furthermore, by aligning roles
and responsibilities based on these knowledge requirements, organizations can refine
team structures to enhance collaboration and reduce friction during pre-analysis.

In addition, the study sheds light on knowledge exchange mechanisms and the chal-
lenges that hinder effective exchange. This information is equally valuable for practitio-
ners, who can draw on the identified mechanisms to facilitate knowledge sharing during
pre-analysis. They can also make informed decisions about which mechanisms are most
appropriate in different circumstances, while anticipating potential barriers. By address-
ing these challenges proactively, organizations can establish mitigation measures before
they disrupt real-world process mining initiatives.

For researchers, the study provides a foundation for theorizing about the interplay of
knowledge domains in the pre-analysis stage. It invites exploration into how different
expert profiles align and integrate their perspective to build a shared understanding of
process contexts and system realities. The categorized knowledge units offer a baseline for
developing models of collaborative knowledge formulation and exchange. These findings
also open avenues for cross-sector studies comparing how pre-analysis knowledge needs
vary by industry, system complexity, or regulatory environment. In addition, the study’s
examination of knowledge exchange mechanisms and challenges provides a basis for theo-
rizing about how such mechanisms enable or constrain collaboration, and how challenges
can be anticipated, mitigated, or turned into opportunities for organizational learning.

As prior research has not examined knowledge requirements in the process mining pre-
analysis stage—or in process mining more broadly—this study provides a foundational
contribution. This context is critical because process mining pre-analysis sits at the inter-
section of business, IS, and analytical expertise, where early misalignment can undermine
entire initiatives. Existing KM and IS research does not account for this high dependency
on event log-building and cross-domain coordination. Drawing on knowledge bound-
ary theory (Carlile 2004), the study conceptualizes pre-analysis as a setting where experts
from different domains must bridge differences in knowledge, terminologies, and objec-
tives to align technical and business perspectives. By identifying the knowledge units
required, the mechanisms that enable exchange, and the challenges that hinder it, the
study applies and contextualizes knowledge boundary theory in a new analytic domain—
showing how process, IS, and process mining experts navigate cross-domain differences
during process mining pre-analysis. It contributes to process mining and knowledge man-
agement research by clarifying how these interactions shape collaboration outcomes and
by highlighting pre-analysis as a critical determinant of analytic validity in process mining
initiatives. Understanding these dynamics is essential for ensuring that organizations can
reliably generate insights from process mining, making this stage both a practical success
factor and a theoretically relevant context for studying collaborative knowledge work.

Limitations

While this study offers valuable insights, several limitations should be noted. First, the
relatively small sample size of interviewees may not capture the full diversity of pre-
analysis practices and may limit generalizability (Gerring 2004). Although participants
represented multiple expert profiles within the same organization, broader studies
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across different industries and organizational sizes are needed to validate and refine our
findings.

Second, the challenge of participant imbalance exists in our study. Most participants
held hybrid profiles, and only one identified solely as a process owner, while none identi-
fied exclusively as IS experts. While this limited the presence of participants represent-
ing distinct profiles, we addressed it by asking not only about participants’ own areas of
expertise but also about the knowledge others sought from them. This approach allowed
us to capture a broader understanding of knowledge exchange across profiles. Still,
future research could further explore the fluidity and multidimensionality of these pro-
files by engaging participants with more narrowly defined specializations.

Third, since the study relies solely on interview responses, there is a risk of self-report-
ing bias. Participants with broad expertise may have overstated the value of their own
knowledge domains or framed their contributions in an overly favorable light. To miti-
gate this, we probed for specific examples and asked about knowledge used by others.
Nonetheless, the absence of data triangulation with other sources—such as existing lit-
erature on pre-analysis knowledge units, mechanisms of knowledge exchange, or related
challenges—remains a limitation. Moreover, our initial exploration of the field revealed
no prior literature on knowledge units for pre-analysis, not even within the broader
domain of process mining. Observational studies or third-party evaluations would
therefore provide stronger triangulation in future research.

Finally, four participants declined to be audio recorded, which limited the availability
of verbatim quotations from their interviews. Detailed notes from these sessions were
taken and coded using the same analytical framework as the transcribed interviews to
ensure their perspectives were included in the thematic synthesis. The absence of direct
quotations from these participants, however, may have constrained the representation of
their voices in the reported findings.

Nonetheless, this study provides a foundation for advancing research on expert knowl-
edge in process mining—particularly in the pre-analysis stage—and highlights the need
for ongoing empirical and theoretical exploration in this domain.

Conclusion

This study examined the expert knowledge required during the pre-analysis phase of
process mining, focusing on three expert profiles—process owners, IS experts, and pro-
cess analysts. Through qualitative case studies, we identified distinct types of knowledge
and revealed how these are exchanged through both formal and informal mechanisms.
We also surfaced persistent challenges related to stakeholder misalignment, gaps in
communication, missing or inaccessible knowledge, and system complexity.

Future research can build on these findings in several ways. First, the often-overlooked
but vital step of scoping and setting objectives highlights the need to explore how experts
with multiple areas of expertise affect strategic alignment before analysis begins. Second,
the dominance of tacit knowledge and informal exchange mechanisms highlights the
value of studying how organizations can institutionalize these exchanges without los-
ing their agility. This could involve exploring lightweight documentation methods, team
rituals, or digital collaboration tools tailored for pre-analysis contexts.

Third, to support such institutionalization efforts, especially across diverse settings,
future work should consider the contextual nature of knowledge exchange challenges.
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For example, comparative studies across organizational maturity levels, industries, or

system landscapes could help identify which knowledge exchange mechanisms and

underlying practices generalize and which remain context-specific. In particular, the

role of organizational culture in shaping trust, communication norms, and knowledge

ownership warrants deeper examination. Additionally, frameworks that assess knowl-

edge

quality—not only in terms of accuracy but also usability across expert boundar-

ies—could provide valuable insights for teams engaged in process mining.

Appendix A Standardized form for interviewee information

Table A1 Description of the fields of the standardized form of interviewee information

Field Description

Interview ID A unique identifier of an interview.

Date The date of the interview.

Start time The start time of the interview.

End time The end time of the interview.

Duration The total interview duration, calculated with the formula, End time - Start time.

Name The name of the participant.

Industry The industry type in which the participant is employed.

Company The name of the company in which the participant is employed.

Department The internal company department in which the participant is employed.

Role The participant’s role at the company where they are employed.

Functional expertise A multiple-choice question with the following options: process owner, IS
expert, process analyst

Academic background The highest academic degree held by the participant.

Years of experience The total number of years of work experience of the participant (irrespective
of the duration of their current employment).

Consent for audio recording A Boolean value with a yes/no option.

Consent for publication A Boolean value with a yes/no option.

Appendix B Interview questions

1.

Can you tell me about your day-to-day in terms of process mining, specifically the
pre-analysis stage?

(for each role) What kind of knowledge or skills do you think are essential for you to
perform your tasks effectively?

In your tasks, do you need information or knowledge from other parties? If so, what
kind of information or knowledge do you require?

4. Does anyone else come to you asking for certain information or knowledge?

How do process mining initiatives start at your organization? Who decides to start a
process mining initiative, and what is the motivation behind this decision? Once the
decision is made, what are the actual steps taken to implement process mining? What
does the collaboration between the stakeholders look like?

How are event logs built? How do you identify the relevant data? Please walk me
through this process.

What are the results of your tasks and who do you hand it over to?

8. In terms of the challenges that you face, what are them?

Did you begin with both/all expert profiles simultaneously, or did you start with one
and adopt the others later? What prompted you to adopt the other profiles, and how
has your knowledge evolved over the years?
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10.With the overall goal of the study in mind, do you think there is anything I may have
overlooked or missed asking?

Appendix C Coding data structures

First-Order Codes Second-Order Concepts

Aggregate Themes

Best Practices for Event Log Design
Understanding Event Log Structures
Value of Intentional Event Log Creation

Y

Benefit of Formalizing Knowledge
Best Practices for Knowledge Encoding
Case Example of Dual Knowledge Encoding

Event Log Design Practices

Knowledge Encoding

Practices
| ——

Business Evolution and Regulatory Awareness
Contextualizing Temporal Business Anomalies

Business Environment

Knowledge

Business-Led Data Contextualization
Need for Clear Business Understanding
Providing Data Context and Content Understanding

Blending Process Mining, Business, and IT Knowledge
Domain and System Expertise

Dual Understanding of Tool and Business Process
Technical, Business, and Process Mining Knowledge

Business Interpretation

Individual Cross-functional

Cross-functional Team Knowledge
Key Users as Domain-System Translators
Need for Domain Depth When Needed

Knowledge
[ —

Translational Cross-functionall

Roles

Analysis from Comp 1sive Event Logs
Understanding Through Cross-Department Collaboration

Collaboration and Data

Quality Benefits

Efficiency Gains from System and Scope Knowledge
Impact of Insights on Work Practices and System Changes
Scoping Enables Feasibility Assessment

Stakeholder Recognition of Enhanced Data Value

R
Knowledge-Driven

Operational Impact

Expert Validation for Early Data Interpretation

Identifying New Analytical Opportunities
Using Process Knowledge to Detect Missing Events
Using Process Knowledge to Identify Bottlenecks

)
Applied Analytical Process

Importance of Process Knowledge in Analysis
Interpreting Data to Manage Customer Expectations
Need for Process Knowledge for Meaningful Analysis
Process Knowledge

Understanding Processes and Tools for Analysis

Abstract Process Flow and Sequence Logic
Knowledge of Standard Activities
Process Complexity Knowledge

Knowledge

Y
Interpretive Process

Best Practices

Business Knowledge

Cross-Functional
Knowledge

Impacts and Benefits

« Aligning on Desired Outcomes Clarifying Objectives and
« Define Scope and Objectives Outcomes
Scoping and Setting
Objectives
« Defining First-Time-Right Criteria o i
« Defining Flow Endpoints and Failure Scenarios Deflnlng Ana_lytlcal
Boundaries

Understanding

N
Structural Process

Database Field Requirements for Dashboards

IT and Database Skills

System Experts for Data Extraction and Interpretation
System Familiarity

System Knowledge

System Knowledge for Event Log Creation

Knowledge

System Knowledge for Data

Preparation

Deviation from Intended System Use
Gap Between System Data and Real-World Use

System Knowledge Gaps and

Deviations

Fig. C1 Coding data structure for knowledge units

Process Knowledge

System Knowledge
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First-Order Codes Second-Order Concepts Aggregate Themes

Defining the Problem as a Design Challenge
Early Feasibility Scoping

Importance of Initial Alignment & Kickoff Meetings
Initial Effort Estimation during Kickoff

Plan Presentation and Stakeholder Alignment

Y

Collaboration with Recruiters and HR to Understand the
Recruiting Process

High-Level Process Owner Consultation

On-Site Workshop & Process Understanding for Developers
Operational Proximity for Actionable Insights

Kickoff & Alignment Sessions

Workshops & Collaborative

Business-to-Technical Translation

Formal Communication and Time Allocation

Initial System Profile Understanding and Data Exploration
Integrating and Generalizing Limited Information
Involvement of System Expert for Accurate Requirement
Translation

Mapping Business Steps to Technical Logging

Role of SAP Business Expert & Data Translation to Process
Minin,

Transition to Data Understanding

Formal Project Start via Intake Workflow
Information Gathering & Initial Setup for Process Mining
Standardized Intake Form for Scope and Goals

Understanding

Structured Business-to-Data

Translation

Planned Structured
Interactions

Intake & Pre-Analysis

@ ized Team for Tool and Value Creation
Creation of Dedicated Operational Enablement Team

Preparation
[ ——

Centralized Enablement

Structures

Problem Resolution through Collaboration
Seeking Clarification from Experienced Users
Spontaneous Clarification During Exploratory Interviews

On-Demand Clarification &

Problem Solving

Collaboration Between Business Experts and Developers
Collaborative Touch Points for Alignment
On-the-Fly Workshop for Technical Refinement

Responsive Co-Creation &

Collaborative Feedback Loop

First Data Validation with Business Experts

Review and Iterative Feedback Loop for Process Accuracy
Validating Findings with Users and Confirming Data Accuracy
Validating Model with Business Input

Validating Understanding through Inquiry and Exploration

Refinement

Adaptive Communication Practices
Collaborative Data Exploration
Ongoing Data Clarification and Knowledge Sharing

Validation & Feedback Loops
[ ——

Interaction Modalities

Active Team Communication to Reduce Unproductive Back-
and-Forth Exchanges

Collaborative Problem-Solving with Engineering Team
Informal Collaboration for Process Insights

Ongoing Collaboration for Data Synchronization

Enabling Responsiveness

Responsive and Ad-

Hoc Interactions

Informal Ongoing

Documentation Practices in Jira and Confluence
Existing Documentation and Sharing Guidelines for Data
Compliance

Knowledge Retention through Notes

Progress Monitoring & Communication in Jira

Exchanges

Knowledge Retention

Fig. C2 Coding data structure for knowledge exchange mechanisms

Practices
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First-Order Codes

Challenge of Integrating Business and System Knowledge
Lack of Common Translation Mechanisms

i in Business Req p
Terminology Mismatch Between Expert Profiles

Client Cooperation Issues

IT Resistance Due to Unclear Value Proposition
Low IT Involvement and Data Friction
Misaligned Stakeholder Priorities.

Adjusting to Of
Stakeholders

Difficulty Identifying Responsible Business Owner with Authority
for Process Changes

Difficulty Identifying Cross-Functional Business Contacts
Volatile Stakeholder Landscape

Changes and

Fragmented Process Knowledge Among Business Users
Fundamental Knowledge Gap in Event Log Design
Limitations Due to Lack of Domain Knowledge

Ambiguity in Definition of 'Active’ Time

Ambiguity in Time Tracking Terminology
Challenge of Defining Data Timeframes
Challenge of Interpreting Timestamps

Complexity in Time Tracking due to Multiple Fields
Unclear Definitions of KPIs

Ambiguity in User Definition Scope

Challenge of Aligning Scope with Objectives

Complexity and Risk in Scoping Due to Knowledge Gaps
Initial Underestimation of Complexity

Misalignment Between Process Mining Capabilities and
Organizational Expectations

Starting with an Overly Ambitious Scope

Evolving C ication Practices for Req

Rushed Implementation Before Requirement Clarity
Unclear Requirements from Stakeholders

Challenge of K Retention and D

Lack of Centralized Process Knowledge

Lack of Formal Training Resources

Variability of Processes Across Operating Companies

cl in ing System Experts
Employee Churn
Lack of a Dedicated Process Mining Analyst

Complexity of Gathering Knowledge from Multiple Experts
Informal Sharing and D ion Cl
Knowledge Transfer and Limitations of Expert Knowledge

Complexity of legacy systems.
Legacy Systems and Resistance to Change
System unfamiliarity

of process tools and vendor

dependence
Fragmented ERP systems
Integrating varied systems and data types for end-to-end insight

Second-Order Concepts

Business-Technical
Translation

Stakeholder Misalignment

Difficulty Locating
Stakeholders with Relevant
Process Knowledge

Fragmented Process and
System Knowledge

Ambiguous Terminologies
and Definitions

Scope and Expectation
Mismatch

Unclear Requirements

Lack of Documentation and
Knowledge Retention Policy

Lack of Knowledgeable
Personnel

Lack of Structured
Knowledge Sharing

Legacy and Unfamiliar
Systems

Fragmented Systems

Fig. C3 Coding data structure for knowledge exchange challenges
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