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Workforce Scheduling: Models, Methods and Future Challenges

According to the historian Herodutus, one hundred thousand men worked for
twenty year to build the Pyramid of Cheops at Giza, yet modern Eyptologists and
scientists estimated the workforce to be 20 to 30 thousand. Clearly, optimal
workforce scheduling can greatly improve efficiency!

One of the earliest mathematical models for workforce planning was Dantzig’s
(1954) set-covering model for staffing toll-booths. Since then, there has
developed a plethora of models (combinatorial, dynamic, stochastic) and
methodologies (exact, heuristic and metaheuristic) and software. Workforce
scheduling models are in current use in all major industries, including
construction, education, finance, health care, mining, production, retail trade,
service and transportation. Looking towards the future, job requirementswill
bemore multi-dimensional, requiring specific skill-sets and multiple work-
locations. On the other hand, the trend is for the workforce to work more flexible
hours. Matching the right person to the right job at the right time in the right
place will be no easy task.

This talk will survey the models and methods for workforce scheduling
developed over the past few decades, and discuss some of the challenges for
workforce planning in the future.



