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ABSTRACT

This research describes a mixed integer programming model for the optimization

of the human resource planning and workforce allocation in professional service

organizations. Informed by data gathered during semi-structured interviews with

senior executives in these firms, the model captures the complexities of the workforce

planning process in this service sector. In professional service firms, the workforce

planning process must capture all of the attributes of the resources of the firm (i.e.,

employees) and optimally assign these resources to satisfy customer demand, which

is represented by projects. In developing the model, this document identifies the

various attributes of both employees and projects. Four test firms are then developed

and experiments conducted on these firms to analyze the impact of various policies,

such as employee skill profile, the structure of a firm’s project portfolio, limits on the

number of concurrent projects an employee can be assigned to, the role of employee

cross-training, separation, hiring and organizational design, on the optimal solution.

The results are presented in terms of business metrics, such as project completion

rate, net profit, and employee utilization. It is demonstrated how the model can

be used to identify where there are shortages and excess resources in the firm. The

results indicate that increasing the number of skills possessed by employees across

the entire firm results in a higher number of projects being completed. However,

firms will experience a significant reduction in profit if they take the short term view

of trying to maximize employee utilization. It is found that the optimal number of

concurrent projects to which every employee can be assigned is generally greater than

one, an observation which conflicts with the industry practice of assigning junior staff

to just one project. The impact of various rates at which employees leave a firm and

are replaced through the hiring of new employees is analyzed. It was found that if

a firm can manage the departure rates at a detailed level in the organization and

has the capability to replace these employees in a short lead time, then the impact

on firm performance is minimized. Many professional service firms operate across

multiple geographical locations, so the issue of how to optimally position skills in
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each location and the policy of allowing employees to move between locations is

examined. Similar to the findings with regard to skill flexibility, the results show

that the firm which has the capability to assign all of its employees to any location

performs best. Finally, additional areas for future research using the model are

suggested.
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