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Abstract

Multi-Criteria Risk Analysis (MCRA) is instrumental in railway vehicle maintenance, providing a
structured approach to decision-making in the face of multifaceted challenges. The railway indus-
try operates within a dynamic environment characterized by stringent safety regulations, reliabil-
ity imperatives, cost considerations, and environmental concerns [1]. Traditional risk assessment
methodologies often prove inadequate in capturing the intricate interplay of these diverse crite-
ria. MCRA offers a systematic framework, concurrently evaluating risks across various dimensions
such as safety, reliability, cost-effectiveness, and environmental impact. This method empowers
decision-makers to prioritize factors methodically, ensuring a balanced and informed approach. In
the context of railways, where inadequate maintenance can yield consequences beyond immediate
safety hazards, extending to operational disruptions [2], financial ramifications, and environmental
repercussions, MCRA emerges as a valuable tool. Implementing MCRA in maintenance planning
equips railway operators with the foresight to identify and mitigate potential risks. It facilitates
judicious resource allocation, aligning maintenance strategies with overarching organizational ob-
jectives. Consequently, MCRA is a proactive mechanism, preempting unforeseen disruptions and
fostering resilience [3], thereby contributing to railway systems’ sustained safety and operational
efficiency.

References

[1] Bouraima, M. B., Saha, A., Stevi¢, Z., Antucheviciene, J., Qiu, Y., & Marton, P. (2023). Assess-
ment actions for improving railway sector performance using intuitionistic fuzzy-rough Multi-Criteria
Decision-Making model. Applied Soft Computing, 148, 110900.

[2] Ivina, D., & Palmqvist, C. W. (2023). Railway maintenance windows: Discrepancies between planning
and practice in Sweden. Transportation research interdisciplinary perspectives, 22, 100927.

[3] Knoester, M. J., Besinovié, N., Afghari, A. P., Goverde, R. M., & van Egmond, J. (2024). A data-driven
approach for quantifying the resilience of railway networks. Transportation Research Part A: Policy and
Practice, 179, 103913.

silvia.carpitella@csun.edu



	Multi-criteria risk analysis for railway vehicle maintenance

