
Proceedings of the International Conference on Industrial Engineering and Operations Management 
Bandung, Indonesia, March 6-8, 2018 

© IEOM Society International 

Increasing Ambulance Capacity with a Lean TOC Approach 
Bernardo Villarreal, Fernando González Aleu, Arturo Quezada, Gabriela Morales & 

Aracely Carranza 
Departamento de Ingeniería 
Universidad de Monterrey 

San Pedro Garza Garcia, N.L., Mexico 
bernardo.villarreal@udem.edu, fernando.gonzalezaleu@udem.edu, arturo.quezada@udem.edu, 

gabriela.morales@udem.edu, aracely.carranza@udem.edu  

José Arturo Garza - Reyes 
Derby Business School 

The University of Derby 
Derby, DE22 1GB, UK 

Abstract 

The measure of ambulance cycle time is of particular interest in the performance of Emergency 
Medical Systems (EMS). Its value determines the ambulance capacity of the operations system 
of an EMS institution. For a given number of ambulances in operation, as the value of the 
average ambulance cycle time increases, total ambulance capacity for the system is reduced. 
Additional impacts resulting from this situation are; an increase on the average ambulance 
response time and patient´s health risk due to the unavailability of ambulances; and a greater 
need of ambulance replacement investment requirements and operating cost. This work suggests 
an improvement approach based on Theory of Constraints (TOC) and elimination of waste for 
reducing ambulance cycle time. The approach is applied to a Mexican EMS institution based on 
metropolitan Monterrey. Results of the application are provided. 
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