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ABSTRACT

This research explores the application of Artificial Intelligence (Al) in SAP Time Management to enhance the
accuracy and responsiveness of workforce demand forecasting. It solves forecasting staff requirements,
absenteeism trends, and demand spikes using predictive models of historical attendance trends, company
calendars, and external data. With machine learning algorithms implemented through SAP Analytics Cloud and
SAP Business Technology Platform, the research demonstrates how companies can transition from reactive to
proactive workforce planning. The research process involves data ingestion from SAP Time and Attendance
Management, preprocessing using SAP Data Intelligence, and model training using regression and classification
techniques. Results demonstrate a dramatic increase in forecasting precision and employee resource utilization.
The research concludes that Al-powered time management systems empower HR executives to dynamically
match workforce availability to business requirements and minimize absenteeism-linked risks.
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INTRODUCTION

As organizations navigate increasingly volatile labor markets and complex operational landscapes, the ability to
accurately forecast workforce availability becomes vital. Traditional time management practices in enterprise
systems like SAP have relied heavily on retrospective data analysis and rule-based scheduling, which lack the
agility to respond to dynamic business demands. With the rise of Artificial Intelligence, HR departments can now
utilize predictive analytics to proactively anticipate staffing shortages, absenteeism trends, and peak demand
periods. This paper investigates the application of Al-powered predictive models within the SAP Time
Management framework, aiming to enhance operational efficiency and workforce planning accuracy. It addresses
the central research question: How can Al-driven forecasting models integrated into SAP Time Management
improve workforce readiness and reduce the impact of unplanned absenteeism?

LITERATURE REVIEW

More recent work has also highlighted the potential for future change of Al in Human Capital Management, namely
recruitment, employee engagement, and performance analysis [1][2]. However, less has been written on the
usefulness of Al in time management and implementation within ERP packages such as SAP. Some of the
pioneering research highlights the usefulness of machine learning in predicting absenteeism, by using classification
models trained on past patterns of time-off and behavior [3][4]. Meanwhile, workforce schedule optimization has
been explored using reinforcement learning and genetic algorithms in the healthcare and manufacturing sectors [5].
Despite these advances, there is a noticeable gap in the application of Al in SAP's internal attendance and time-off
modules, especially in the real-time synchronization of time-off data with forecasted staffing needs. This research
contributes by imagining an Al model that is futuristic and incorporated in SAP's architecture to address both
absenteeism forecasting and peak-hour staff optimization [6][7].

17



Parasa M Euro. J. Adv. Engg. Tech., 2025, 12(4):17-19

METHODOLOGY
This study follows a design science research methodology and is structured into three phases: data collection, model
development, and system integration.
Phase 1: Data Collection and Preprocessing
Data was sourced from the SAP SuccessFactors Time Management module for a multinational organization over a
24-month period. This dataset included employee attendance logs, approved time-off requests, shift rosters,
department-level headcount, and business operational calendars. Additional variables such as seasonality, public
holidays, weather data, and project delivery timelines were integrated to improve contextual accuracy. SAP Data
Intelligence was used for data ingestion, cleansing, and transformation.
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Figure 1: System architecture for Al-powered workforce forecasting in SAP Time Management, showing the data
flow from source systems to forecast outputs.

Phase 2: Model Development

Multiple machine learning models were developed using SAP Al Core and Jupyter integration with Python. For
absenteeism prediction, we employed Random Forest Classifier and Gradient Boosting models due to their
robustness against unbalanced datasets. For staffing demand forecasting, ARIMA, Prophet, and LSTM (Long
Short-Term Memory) models were tested. Evaluation metrics included MAE (Mean Absolute Error), F1-score, and
AUC-ROC for classification accuracy. The best-performing models were deployed using SAP BTP's Kyma
runtime, making them accessible via APIs in SAP Fiori apps.

Phase 3: Integration and Validation

The final models were integrated into SAP Analytics Cloud dashboards, offering real-time forecast visualization
and HR decision support tools. HR managers could simulate various scenarios such as peak load changes or mass
leave requests. Model outputs were validated against actual scheduling needs across three departments, showing a
forecast accuracy improvement of 18-25% over traditional planning methods [8].

RESULTS AND DISCUSSION

The Al models demonstrated significant improvement in workforce forecasting. Absenteeism predictions reached
an Fl-score of 0.83, enabling proactive resourcing decisions for over 85% of anticipated absences. Time series
models predicted peak staffing needs with 91% accuracy, especially during seasonal demand periods. SAP
Analytics Cloud dashboards allowed HR teams to simulate scenarios and evaluate potential risks, resulting in a 22%
reduction in last-minute overtime assignments and a 14% improvement in staffing cost optimization. Unexpected
findings included the predictive relevance of external weather and regional public events on absenteeism patterns,
reinforcing the importance of multivariate models in HR forecasting.
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Figure 2: Forecast comparison between actual staffing needs and model-predicted values over a 21-day period.

CONCLUSION

This research establishes a blueprint for integrating Al into SAP Time Management to enable data-driven workforce
forecasting. By leveraging historical attendance data, organizational calendars, and Al algorithms, organizations can
proactively manage absenteeism, predict peak staffing demands, and align resources more efficiently. Despite
promising results, limitations include the need for high-quality data, model retraining frequency, and integration
overhead with legacy systems. Future research could explore combining Al with Internet of Things (loT) data for
real-time occupancy analytics or integrating blockchain for immutable time-tracking. Overall, Al-powered
forecasting within SAP ecosystems holds transformative potential for workforce agility and resilience.
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