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Overview

Mobility Modeling and Transportation Systems Management applies economic principles to assess the degree of which demand for mobility is met in a closed network.  Intra-city transportation demand is modeled to test the hypothesis that a diverse supply of travel modes yields high levels of mobility, as well as many additional benefits.  Both theoretical and quantitative sources were used to identify the components of an efficient and effective transportation system.  Existing global case study literature demonstrates the universal relevance of the research findings.  This micro-economic study has application potential for any transit authority as well as regional, metropolitan, and specifically college campus transportation planning entities.  
Methods

The quantitative portion of the research involved forecasting transportation mode choice at Louisiana State University, Agricultural & Mechanical College (LSU-A&M) in Baton Rouge, LA.  Independent data was compiled from budget records and a student survey at LSU-A&M.  Historic purchase records of parking permits are used to approximate the number of students who chose driving as their primary mode of transportation to and from campus.  The quantity of student parking permits purchased by automobile commuters compared to the price of parking permits is a function of the elasticity of demand for parking permits.  

The supply and demand data is modeled with a standard monopoly-market graphical depiction.  In the LSU-A&M case study, the University is the sole provider, or producer, of mobility and students are the primary consumer.  Algebraic relationships derived from the producer’s revenue and expenses relative to consumer expenditures calculate the producer surplus.  This figure represents dead-weight loss, or market inefficiency in this transportation system.  Given the demand for purchasing commuter parking permits, optimum pricing and investment levels are suggested which would shift demand towards other modes, thus alleviating the externalities associated with a surplus of cars in the transportation network.  The methodology used to assess the transportation system at LSU-A&M may be replicated using standard travel activity information for any transportation network.

Results

Projected shifts in mode demand, given a network intervention, are calculated to derive the ultimate equilibrium distribution values for student travel demand.  Calculations show that efficiency is achieved within the transportation system when the actual distribution between travel modes matches the mode preference proportions.  Policy recommendations are offered based on the international case studies and include automobile restricted zones, implementation of toll roads, development of a cycling center, incentives for those who participate in ride share, expansion of transit service, introduction of a short term car rental program, and continued increases in parking fees.  

Given administrative mobility management objectives, supply and demand analysis is used to estimate the optimum investment levels for these services provided by the producer.  Further, forecasted shifts in demand provide basis for estimation of changes in network fuel consumption.  For the LSU-A&M case study, the data is further extrapolated to quantify potential reductions in emissions.  These results offer a connection between transportation, energy consumption, and environmental impact that makes a case for mobility management within a transportation system.
Conclusions

The First Fundamental Theorem of Welfare Economics proves that any competitive economy will allocate resources efficiently.  Since roads are public goods that are supplied without competition, transportation is a non-standard market application of the First Theorem.  Pricing structures are one way to account for the market failures that occur in non-competitive markets.  This strategy is often complemented with product diversification.  In transportation planning, diversification involves offering several complimentary mode options.  Pricing schemes are an effective approach to shifting travel mode demand as well as funding the provision of transportation system upgrades.

Several international case studies profiled illustrate the common factor found in successful travel demand management strategies.  Transportation demand management shifts mode-choice to optimize mobility for the users of the system.  The range of policy options is broad, including both incentives for alternate modes and disincentives for driving.  Overall, the most effective planning approach is one that views mobility as a function of access, safety, and convenience for all transportation modes.  
The results of these structural or policy efforts are marginal benefits such as: reduction in travel time, lower vehicle maintenance expenses, emission reductions, lower accident risks, and greater convenience and improved comfort. Expanding alternate modes can reduce traffic congestion, facility maintenance expenses, road risk, pollutant emissions, and consumer energy expenditures.  The funding for the transportation system improvements would be accrued from the ex-ante dead-weight loss, or market inefficiency.  These benefits are measured and given a value, which indicates the appropriate level of funding to be dedicated to the development of the transportation infrastructure and services.
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