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Abstract

Business Process Management (BPM) and process mining research have traditionally focused on improving
operational efficiency and process performance, while largely overlooking the experiences of employees executing
these processes. Neglecting employee work experiences may contribute to burnout and turnover and is therefore
also of critical importance for organizational sustainability. This doctoral project investigates how BPM and
process mining can be extended toward an actor-centric perspective aimed at improving employee work experience.
The research focuses on sectors with high rates of part-time employment, such as childcare and healthcare in
the Netherlands, where workforce shortages and work pressure are major challenges. The project consists of
three parts: (1) introducing actor-centric predictive process monitoring methods, (2) analyzing work patterns
in relation to employee work energy levels throughout the workday using event logs, and (3) developing a
simulation tool to evaluate actor-centric interventions. To address these three research objectives, I use both
publicly available event logs and privately collected event logs, obtained from eight childcare organizations.
Overall, this doctoral project contributes to extending BPM and process mining beyond process efficiency by
integrating actor-centric perspectives to enable a more comprehensive understanding of how work design affects
employee work experience.
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1. Introduction

Business Process Management (BPM) and process mining research typically focus on optimizing
processes in terms of efficiency, cost reduction, and performance [1]. Consequently, most studies adopt
a case-centric perspective when proposing and implementing process improvements. However, one
important aspect is often overlooked: the people who execute these processes.

Neglecting the actor-centric perspective, that is, the experiences and well-being of the individuals
performing the process, may lead to burnout and turnover. For example, when employees perceive their
work processes as burdensome or frustrating, this can result in burnout or increased turnover [2]. In
turn, these outcomes may negatively affect organizational performance by creating staffing shortages
and disrupting process execution.

Some sectors are particularly vulnerable to this issue due to their high prevalence of part-time
employment. Examples include the childcare, healthcare, and primary education sectors in the Nether-
lands, where part-time employment rates are 84%, 66%, and 69%, respectively [3, 4]. The widespread
use of part-time work contributes to staffing shortages, which increase work pressure on employees.
As a result, employees become more susceptible to burnout and may experience reduced motivation,
reinforcing a cycle of workforce strain and operational challenges.

The program Meer Uren Werkt! (English: More Hours Works!) aims to address this issue by enabling
part-time employees to increase their working hours, should they wish to do so. Researchers from
various disciplines, including economics, sociology, and organizational sciences, contribute perspectives
to better understand and tackle this problem. I believe that our field—Business Process Management
and Process Mining—can also offer valuable and complementary contributions to support this initiative.
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In addition, the insights derived from this doctoral project could be applied to any sector facing staffing
shortages, high workloads, or workforce retention challenges.

Recent research has explored the incorporation of resource information into traditional process
mining techniques. For example, Klijn et al. [5] demonstrate that resource-level waiting time features
provide more interpretable performance insights than aggregate measures, while Kunkler et al. [6] show
that resource-specific task duration estimates can improve allocation decisions. Similarly, resource-
oriented simulation approaches have emerged that model individual resource behavior and interactions,
such as Agent Simulator [7] and Agent Miner [8]. These studies demonstrate the value of incorporating
resource information into process analysis and simulation.

Although these studies incorporate resource information, they continue to evaluate outcomes pri-
marily from a process-performance perspective, such as prediction accuracy, throughput time, or
simulation fidelity. The actor is treated as a source of information rather than as the primary subject of
analysis. Consequently, little is known about how process mining techniques can be used to understand
and improve the day-to-day experiences of employees. Understanding how process design can affect
employees’ work experiences may enable the development of interventions that reduce turnover and
burnout, thereby contributing to a more sustainable workforce.

Motivated by the current literature in BPM and the analytical possibilities offered by process mining,
I aim to answer the following Research Questions (RQs) during this doctoral project:

« RQ1: How can actor-centric next-activity prediction be formally defined and effectively modeled
for predicting future work allocation across cases?

« RQ2: How can actor-centric process mining be used to design redesign interventions that improve
employees’ workday experiences in part-time dominated sectors?

+ RQ3: How can actor-centric redesign interventions be evaluated using process simulation?

2. Method

This section presents the completed and planned studies that comprise this doctoral project in line with
the mentioned RQs. For each study, I describe the research problem, relevant literature, the proposed
methodology, and the expected results and contributions.

2.1. Study 1: Actor-Centric Next Activity Prediction

Research Problem Traditional predictive process monitoring (PPM) studies predominantly focus on
case-centric prediction tasks, such as predicting the next activity, remaining processing time, or outcome
of an ongoing process instance. While these approaches provide valuable insights into process execution,
they offer limited support for resource-oriented decision making, where managers are interested in
understanding and anticipating employee behaviour.

When shifting the prediction target from process cases to individual resources, a fundamentally
different prediction problem emerges. Instead of predicting the next activity within a single case, the
objective becomes predicting the next activity performed by a specific employee across multiple cases.
From this point onward, I refer to this task as actor-centric next activity prediction. This change alters
the structure of the prediction data and the underlying behavioural patterns that must be learned.
Furthermore, issues commonly observed in case-centric prediction, such as majority-class dominance
and example leakage through overlapping case prefixes [9], are less prevalent in the resource-centric
setting.

Despite its practical relevance for workforce planning, workload balancing, and resource management,
actor-centric next activity prediction remains largely unexplored in the PPM literature. Consequently,
it is unclear to what extent employee behaviour can be predicted and which modelling approaches and
feature representations are most effective for this task.



Related Work Research on next activity prediction has predominantly adopted a case-centric perspec-
tive, where machine learning and deep learning models are trained to predict the subsequent activity of
an ongoing process instance based on its execution history. Existing approaches employ a variety of
encoding techniques and predictive models, including decision trees, random forests, gradient boosting
methods, recurrent neural networks, and transformer-based architectures [10, 11, 12, 13, 14, 15, 16].
While these studies have demonstrated strong predictive performance, they largely focus on process
behaviour rather than resource behaviour.

Only limited attention has been given to actor-centric predictive tasks. Understanding the future
actions of individual employees could support workforce management, workload balancing, and the
identification of potentially overloaded resources. Actor-centric next activity prediction therefore
extends the scope of predictive process monitoring by shifting the focus from process execution to
human behaviour within business processes. Despite its practical relevance, empirical evidence on
effective modelling approaches for this task remains scarce.

Methodology Eventlogs are transformed into sequences by grouping events according to the resource
responsible for their execution. I evaluate four machine learning models—Random Forest, LightGBM,
LSTM, and a Transformer-based model—across four BPIC datasets (BPIC 2013 Incidents, BPIC 2017, BPIC
2018, and BPIC 2019) and compare their predictive accuracy when using three behavioural encodings
against a baseline based on sequence encoding.

The behavioural encodings capture resource-specific work patterns. The first encoding uses binary
feature encoding to represent whether a resource has ever performed a particular activity in the event
log. The second encoding uses a 2-gram representation to capture activity-switching tendencies. The
third encoding extends the second by computing the number of activity runs observed in a sequence
and the average length of these runs. A run is defined as a sequence of identical consecutive activities.
The number of runs reflects how frequently a resource switches between tasks, while the average run
length captures how long a resource typically continues performing the same activity before switching.

I compare different model-encoding combinations to identify the configurations that achieve the
highest predictive accuracy.

Results and Contribution The results demonstrate that next-activity prediction from an actor-
centric perspective is feasible across multiple real-life event logs. Furthermore, feature encodings that
explicitly capture resource behaviour, such as 2-gram and run-length encodings, improve predictive
accuracy by up to 0.55 points compared to the sequence-encoding baseline.

This study contributes to the predictive process monitoring literature in three ways. First, it formalizes
and evaluates the actor-centric next activity prediction problem, extending the predominantly case-
centric focus of prior work. Second, it provides an empirical comparison of machine learning approaches
across multiple benchmark datasets. Third, it identifies behavioural resource features as important
predictors of future employee actions, establishing a baseline for future research on actor-centric
predictive process monitoring.

2.2. Study 2: Process Redesign for Work Energy

Research problem Employee-centered insights have not yet been translated into concrete process
redesign patterns that process analysts can readily apply in practice. As a result, process redesign
efforts often focus on organizational performance indicators while overlooking the impact of process
changes on employees. To address this gap, I use work energy as an employee-centered indicator for
evaluating and comparing work processes. Work energy is a multidimensional construct comprising
emotional energy (positive mood and excitement), cognitive energy (alertness and focus), and physical-
behavioral energy (the investment of physical effort into purposeful action) [17]. Higher energy levels
are associated with improved creativity, concentration, problem-solving, and performance, benefiting
both employees and organizations [18].

Related Work Redesigning a business process aims to improve an existing workflow, for example by
increasing efficiency, reducing costs, or enhancing organizational performance. Prior research in BPM



has proposed numerous redesign principles and best practices to support such improvements [19, 20].
Existing research on process improvement predominantly focuses on either developing frameworks for
identifying improvement opportunities, examining process improvement within specific industries, or
proposing methods for process redesign [21]. These approaches typically focus on organizational or
operational outcomes, such as performance optimization and cost efficiency, but pay little attention to
improving work processes at the individual employee level.

Methodology Iidentified six recurring patterns in eight real-life datasets obtained from childcare
organizations. A pattern is defined as a recurring activity with specific characteristics that indicate
potential opportunities for improvement from an employee-centred perspective. Each pattern captures
a distinct phenomenon related to work energy, task execution, or workday structure. Work energy is
measured using a 10-working-day survey in which childcare employees record the tasks they perform
and rate how draining or energizing they find each task on a Likert scale ranging from -5 (very draining)
to +5 (very energizing).

The patterns include tasks that are (1) consistently rated as low-energy across all employees; (2)
characterized by high variation in energy ratings between employees; (3) associated with higher energy
levels in the morning than in the afternoon, and vice versa; (4) performed at the start of the workday,
short in duration, and exhibiting a phenomenon referred to as the “start-of-the-day trap” [22]; (5)
consistently rated as low-energy and long in duration; and (6) rated as low-energy and frequently
repeated throughout the day. These patterns form the basis of our redesign method and are used to
derive interventions aimed at improving employee energy throughout the workday. Accordingly, the
redesign interventions associated with these patterns fall into one of three categories: (1) removing
the activity, (2) reallocating the activity to other employees, or (3) rescheduling the activity within the
workday.

Finally, I will evaluate these interventions by conducting simulations on the event logs and measuring
the average energy score across the entire log. In addition, I will conduct interviews with HR personnel
and location managers within the participating organizations to assess whether the interventions are
feasible and relevant in practice.

(Preliminary) Results and Contribution I simulated the proposed interventions on three event
logs and are currently analyzing data from the remaining five organizations. The initial results indicate
that applying all interventions to the top three activities identified for each pattern on three event logs
can improve overall work energy by up to 27%. Furthermore, interviews revealed that participants
perceived the interventions as requiring relatively little effort while offering potentially substantial
benefits for the organization. However, not all interventions are applicable to every activity. For
example, activities involving specific mentor—child relationships could not be redistributed to other
employees because they were tied to particular individuals. Additionally, interviewees indicated that
some of the resulting insights were unexpected and provided valuable discussion points for the team.

I make the following contributions: (1) I introduce six employee-centered process redesign patterns
aimed at improving employee energy in business processes, offering actionable redesign guidance for
process analysts; (2) I propose a method for detecting and applying these patterns using real-life event
logs, allowing analysts to identify and implement employee-centered improvements in practice.

2.3. Study 3: Evaluating Actor-Centric Process Redesign

Research Problem The research problem addressed in this study is the absence of a method for eval-
uating process redesign interventions from an individual employee perspective. The study investigates
how simulation-based techniques can be used to assess the impact of process redesign alternatives on
employees and provide actor-centric evaluation metrics instead of the traditional process performance
indicators. Using a simulation-based approach, organizations can evaluate the potential effects of
interventions on employees before implementing them in practice.

Related work While numerous approaches exist for evaluating the success of process redesign ini-
tiatives at the process level, considerably less attention has been paid to whether employees themselves



benefit from these redesigns and to what extent. Existing studies primarily focus on process-oriented
performance metrics. For example, Trottier et al. evaluate interventions based on process execution
times and employee involvement, measured through participation in briefing sessions and the associated
time investment [23]. Similarly, Cho et al. assesses the effects of process redesign using indicators
related to time, cost, quality, and flexibility, comparing performance before and after the redesign [24].
Although such measures provide valuable insights into organizational and process performance, they
offer limited understanding of how redesign interventions affect employees. To address this gap, I
propose a tool that adopts a resource-oriented perspective by using simulation techniques to evaluate
the impact of interventions on employees and their work.

Methodology This study aims to develop a simulation tool that enables the evaluation of the concrete
gains or improvements experienced by individual employees following process redesign interventions.
The study could build upon existing simulation models, such as AgentMiner, although developing a
new model from scratch is also a possibility [8]. For instance, the insights derived from Study 1, in
which we predict an employee’s next activity, can serve as input to the simulation tool. Furthermore,
the tool should incorporate the work energy construct introduced in Study 2 to evaluate the impact of
redesign interventions on individual employees.

(Expected) Results and Contribution I expect to contribute to the Business Process Simulation
field and to post-intervention analysis at the actor-centric level. The simulation tool would use new
performance indicators tailored to the individual employee level. Such an evaluation approach would
enable organizations to explore whether specific redesign interventions benefit employees without
needing to immediately implement them in practice.

3. Research Progress and Expected Feedback

Study 1 has been completed and is currently under review. Study 2 is in progress and is expected to
result in a journal paper. Study 3 has not yet been started. During the Doctoral Consortium, I hope to
receive feedback on the design and methodology of the proposed simulation tool, as well as on how
the individual studies can be integrated into a coherent dissertation. In addition, I would appreciate
feedback on how the findings of Study 2 can be generalized beyond the childcare domain to increase
their broader applicability.

4. Conclusion

To conclude, this doctoral project aims to contribute to a shift within BPM and process mining toward a
stronger actor-centric perspective, in which employees and their work experiences become a central
focus of process analysis and redesign. By drawing on established BPM and process mining subfields,
such as PPM, process redesign and business process simulation, this research explores how work
processes can be analyzed and improved from the perspective of the employee In doing so, the research
seeks to contribute to sectors affected by labor shortages, burnout, and employee turnover, while also
examining whether BPM and process mining techniques can play a meaningful role in improving
employees’ work experiences and supporting more sustainable ways of working. By focusing on the
actor-centric perspective, organizations may be better able to monitor and preserve positive employee
work experiences, which could contribute to employee retention and, consequently, more stable process
execution.

Declaration on Generative Al

During the preparation of this work, the author used ChatGPT (OpenAl GPT-5.5) for grammar and
spelling checking. After using this tool, the author reviewed and edited the content as needed and takes
full responsibility for the publication’s content.



References

(1]

(9]

[10]

[11]

[17]

M. Dumas, M. La Rosa, J. Mendling, H. A. Reijers, Fundamentals of Business Process Management,
Springer, 2013.

M. Beheshtifar, A. R. Omidvar, Causes to create job burnout in organizations, International Journal
of Academic Research in Business and Social Sciences 3 (2013) 107-113.

Centraal Bureau voor de Statistiek (CBS), Gelijk in Europees perspectief? [Equal in a European
perspective?], Emancipatiemonitor 2024, CBS Longreads, 2024. URL: https://longreads.cbs.nl/
emancipatiemonitor-2024/gelijk-in-europees-perspectief/, accessed: 2026-02-24.

Universiteit Utrecht, Deeltijders meer uren laten werken [Getting part-time workers to increase
their working hours], 2024. URL: https://www.uu.nl/nieuws/deeltijders-meer-uren-laten-werken,
accessed: 2026-05-19.

E. L. Klijn, I. Tentina, D. Fahland, F. Mannhardt, Decomposing process performance based on actor
behavior, in: ICPM, IEEE, Kgs. Lyngby, Denmark, 2024, pp. 129-136. doi:10.1109/ICPM63005.
2024.10680657.

M. Kunkler, S. Rinderle-Ma, Online resource allocation to process tasks under uncertain resource
availabilities, in: ICPM, IEEE, Kgs. Lyngby, Denmark, 2024, pp. 137-144. doi:10.1109/ICPM63005.
2024.10723280.

L. Kirchdorfer, R. Bliimel, T. Kampik, H. Van der Aa, H. Stuckenschmidt, Agentsimulator: An
agent-based approach for data-driven business process simulation, in: ICPM, IEEE, Kgs. Lyngby,
Denmark, 2024, pp. 97-104. doi:10.1109/ICPM63005.2024.10680660.

A. Tour, A. Polyvyanyy, A. Kalenkova, A. Senderovich, Agent miner: An algorithm for discovering
agent systems from event data, in: International Conference on Business Process Management,
Springer Nature Switzerland, Cham, 2023, pp. 284-302. doi:https://doi.org/10.48550/arXiv.
2212.01454.

L. Abb, P. Pfeiffer, P. Fettke, J. Rehse, A discussion on generalization in next-activity pre-
diction, in: BPM Workshops, volume 492 of LNBIP, Springer, 2023, pp. 18-30. doi:10.1007/
978-3-031-50974-2_2.

J. Evermann, J.-R. Rehse, P. Fettke, A deep learning approach for predicting process behaviour
at runtime, in: BPM Workshops, volume 281 of LNBIP, Springer, Cham, 2017, pp. 327-338.
doichttps://doi.org/10.1007/978-3-319-58457-7_24.

B. Wuyts, S. Vanden Broucke, J. De Weerdt, Sutran: an encoder-decoder transformer for full-
context-aware suffix prediction of business processes, in: 2024 6th International Conference on
Process Mining (ICPM), 2024, pp. 17-24. doi:10.1109/ICPM63005.2024.10680671.

N. Mehdiyev, J. Evermann, P. Fettke, A novel business process prediction model using a deep
learning method, Business & Information Systems Engineering 62 (2020) 143-157. doi:https:
//doi.org/10.1007/s12599-018-0551-3.

N. Mehdiyev, P. Fettke, Explainable artificial intelligence for process mining: A general overview
and application of a novel local explanation approach for predictive process monitoring, in:
W. Pedrycz, S.-M. Chen (Eds.), Interpretable Artificial Intelligence: A Perspective of Granular
Computing, volume 937, Springer, 2021, pp. 1-23. d0i:10.1007/978-3-030-64949-4_1.

N. Tax, I. Verenich, M. La Rosa, M. Dumas, Predictive Business Process Monitoring with LSTM
Neural Networks, Springer International Publishing, 2017, p. 477-492. doi:https://doi.org/10.
1007/978-3-319-59536-8_30.

E. Rama-Maneiro, J. C. Vidal, M. Lama, Deep learning for predictive business process monitoring:
Review and benchmark, IEEE Transactions on Services Computing 16 (2023) 739-756. doi:10.
1109/TSC.2021.3139807.

E.Silva, G. Marreiros, Predictive process mining: A systematic literature review, in: Good Practices
and New Perspectives in Information Systems and Technologies, volume 987 of Lecture Notes
in Networks and Systems, Springer, Cham, 2024, pp. 430-442. doi:https://doi.org/10.1007/
978-3-031-60221-4_35.

K. Breevaart, A. B. Bakker, J. Hetland, E. Demerouti, O. K. Olsen, R. Espevik, Energy at work: A


https://longreads.cbs.nl/emancipatiemonitor-2024/gelijk-in-europees-perspectief/
https://longreads.cbs.nl/emancipatiemonitor-2024/gelijk-in-europees-perspectief/
https://www.uu.nl/nieuws/deeltijders-meer-uren-laten-werken
http://dx.doi.org/10.1109/ICPM63005.2024.10680657
http://dx.doi.org/10.1109/ICPM63005.2024.10680657
http://dx.doi.org/10.1109/ICPM63005.2024.10723280
http://dx.doi.org/10.1109/ICPM63005.2024.10723280
http://dx.doi.org/10.1109/ICPM63005.2024.10680660
http://dx.doi.org/https://doi.org/10.48550/arXiv.2212.01454
http://dx.doi.org/https://doi.org/10.48550/arXiv.2212.01454
http://dx.doi.org/10.1007/978-3-031-50974-2_2
http://dx.doi.org/10.1007/978-3-031-50974-2_2
http://dx.doi.org/https://doi.org/10.1007/978-3-319-58457-7_24
http://dx.doi.org/10.1109/ICPM63005.2024.10680671
http://dx.doi.org/https://doi.org/10.1007/s12599-018-0551-3
http://dx.doi.org/https://doi.org/10.1007/s12599-018-0551-3
http://dx.doi.org/10.1007/978-3-030-64949-4_1
http://dx.doi.org/https://doi.org/10.1007/978-3-319-59536-8_30
http://dx.doi.org/https://doi.org/10.1007/978-3-319-59536-8_30
http://dx.doi.org/10.1109/TSC.2021.3139807
http://dx.doi.org/10.1109/TSC.2021.3139807
http://dx.doi.org/https://doi.org/10.1007/978-3-031-60221-4_35
http://dx.doi.org/https://doi.org/10.1007/978-3-031-60221-4_35

measurement validation and linkage to unit effectiveness, Journal of Organizational Behavior 33
(2012) 445-467. doi:https://doi.org/10.1002/job.759.

M. Russo, A. Shteigman, A. Carmeli, Workplace and family support and work-life balance:
Implications for individual psychological availability and energy at work, The Journal of Positive
Psychology 11 (2016) 173-188. doi:10.1080/17439760.2015.1025424.

S.Limam Mansar, H. A. Reijers, Best practices in business process redesign: validation of a redesign
framework, Computers in Industry 56 (2005) 457-471. doi:10.1016/j.compind.2005.03.001.
G. Zellner, Towards a framework for identifying business process redesign patterns, Business
Process Management Journal 19 (2013) 600-623. doi:10.1108/BPMJ-Mar-2012-0020.

F. Milani, K. Lashkevich, Business process improvement opportunities and redesign options: A
systematic literature review, Business Process Management Journal (2025). URL: https://doi.org/
10.1108/BPMJ-02-2025-0232. doi:10.1108/BPMJ-02-2025-0232, ahead-of-print.

Diwas S. KC, B. R. Staats, M. Kouchaki, F. Gino, Task Selection and Workload: A Focus on
Completing Easy Tasks Hurts Long-Term Performance, Working Paper 17-112, Harvard Business
School, 2017. doi:https://doi.org/10.1287/mnsc.2019.3419.

[23] ]. Trottier, W. Van Woensel, X. Wang, K. Mallur, N. El-Gharib, D. Amyot, Using process mining with

[24]

pre- and post-intervention analysis to improve digital service delivery: A governmental case study,
in: A. Delgado, T. Slaats (Eds.), Process Mining Workshops, volume 533 of Lecture Notes in Business
Information Processing, Springer, Cham, 2025. URL: https://doi.org/10.1007/978-3-031-82225-4_42.
doi:10.1007/978-3-031-82225-4_42.

M. Cho, M. Song, M. Comuzzi, S. Yoo, Evaluating the effect of best practices for business
process redesign: An evidence-based approach based on process mining techniques, Deci-
sion Support Systems 104 (2017) 92-103. URL: https://www.sciencedirect.com/science/article/pii/
S50167923617301823. d0i:10.1016/j.dss.2017.10.004.


http://dx.doi.org/https://doi.org/10.1002/job.759
http://dx.doi.org/10.1080/17439760.2015.1025424
http://dx.doi.org/10.1016/j.compind.2005.03.001
http://dx.doi.org/10.1108/BPMJ-Mar-2012-0020
https://doi.org/10.1108/BPMJ-02-2025-0232
https://doi.org/10.1108/BPMJ-02-2025-0232
http://dx.doi.org/10.1108/BPMJ-02-2025-0232
http://dx.doi.org/https://doi.org/10.1287/mnsc.2019.3419
https://doi.org/10.1007/978-3-031-82225-4_42
http://dx.doi.org/10.1007/978-3-031-82225-4_42
https://www.sciencedirect.com/science/article/pii/S0167923617301823
https://www.sciencedirect.com/science/article/pii/S0167923617301823
http://dx.doi.org/10.1016/j.dss.2017.10.004

	1 Introduction
	2 Method
	2.1 Study 1: Actor-Centric Next Activity Prediction
	2.2 Study 2: Process Redesign for Work Energy
	2.3 Study 3: Evaluating Actor-Centric Process Redesign

	3 Research Progress and Expected Feedback
	4 Conclusion

