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ABSTRACT

There is a widespread view that peak-hour/period traffic is nothing but the result

of traveler decisions. Under this perspective, travelers decide what their preferred

departure times and times of travel are in response to expectations of travel condi-

tions, and from that, some sort of equilibrium (static or dynamic) emerges. Implicit

in this assumption is the idea that travelers have the possibility to reschedule, mod-

ify, and even cancel their trips. While this might be true in non-compulsory trips,

it is certainly not true for compulsory trips because of the existence of more rigid

travel constraints. This is because in the case of compulsory trips, there are power-

ful external agents (e.g. employers, educational institutes) that mandate the arrival

and departure times almost without feedback from their customers (e.g. workers,

students). This in turn poses a major challenge because in the peak hours and peak

periods -where the use of pricing is likely to be justified- the bulk of this traffic

(passenger and freight) is of a compulsory nature. The behavior of the travelers

is therefore controlled by a demand generator (e.g., employers) while the travelers

have little or no means to influence what the demand generators do. When such

type of asymmetry is present, it can be expected that a market failure arises and

the market cannot reach an efficient solution.

This work presents models and conducts an analysis of one alternative to correct this

market failure by influencing the demand generator through the relaxation of the

arrival constraints. In particular, the study focuses on a well-known but not popular

strategy among agencies: staggered work hours, which is nothing but the reschedul-

ing of workers in intervals that can vary from 15 min or 30 min to widespread the

peak demand. The modeling of this strategy is challenging from the network mod-

eling perspective because a proper consideration of the asymmetric relationship,

with the demand generator acting the dominant agent, is therefore required to be

accounted in the modeling. This departs from the symmetric distribution of power

assumed in other works. In addition, the nature of the problem requires a model
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that balances traffic dynamics and traveler behavior reality in a theoretically sound

framework. This makes Dynamic User Equilibrium and Dynamic Traffic Assign-

ment a required ingredient to quantify the effects and behavior of the users of the

transportation system (workers).

As the presence of this market failure justifies public sector intervention, the evalu-

ation includes the case of the social system optimum in which a planner objective is

incorporated as a way to reach an efficient solution that improves social welfare as

it betters off society as a whole (firms, and transportation system travel time). This

solution is discussed through its implications for the use of incentives to the firm

as a mechanism to correct the market failure. Numerical examples are used to (1)

show the nature of the market failure, (2) evaluate the social system optimum, and

(3) show the optimal values of an optimal incentive to correct the market failure.

The work concludes that that these mechanisms are more likely to be more efficient

when firms face little production effects on time and workers do not high opportu-

nity costs for starting at off peak periods (i.e., workers without family commitments,

or whose travel time costs offset their opportunity costs).
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