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There is a need to mitigate traffic congestion and reducr transportation emissions.

This research explores an optimization system designed to identify optimal tradeoffs between two 
important transportation objectives of minimizing greenhouse gases and air pollution emissions and 
total travel time while meeting preferences and convenience of business commuters. The developed 
optimization system is designed to generate detailed solutions that identify optimal commute plan for 
each commuter while motivating commuters using monetary incentives supported by employers to 
cover extensions in commute duration. The developed optimization system consists of a travel survey, 
a Geographical Information System (GIS) model, and a multi-objective optimization model. 
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the FINDINGS
Research findings document the development of optimal 
selection of individualized business commute alternatives in 
order to minimize greenhouse gas and air pollution emissions, 
commute time and cost. The optimization system is integrated 
with GIS to quantify various commute attributes such as trip time, 
distance, cost, and greehouse gas and air pollution emissions 
for each possible commute alternative of each commuter. The 
output of the GIS is fed into an optimization model to minimize 
environmental impacts, and commute time and cost. The model 
integrates a number of constraints to maintain commuter 
tolerance, commute logic, and carpool for two commuters.   

the IMPACT
The results of the optimization system show that the reduction 
of greenhouse gas and air pollution emissions is dependent on 
commuter tolerance. For example, a 15-minute time extension in 
commute tolerance can reduce greenhouse gas and air pollution 
emissions by only 13%, while increasing commuter tolerance 
by 35  minutes can achieve a 25% reduction. Furthermore, the 
optimization system is designed to compensate commuters due 
to the inconvenience of extending in their commute times by 
using monetary incentives.

For more information on this project, download the entire report 
at http://www.ugpti.org/resources/reports/details.php?id=933

NDSU does not discriminate in its programs and activities on the basis of age, color, gender expression/identity, genetic information, marital status, national origin, participation in lawful off-campus 
activity, physical or mental disability, pregnancy, public assistance status, race, religion, sex, sexual orientation, spousal relationship to current employee, or veteran status, as applicable.  Direct 
inquiries to Vice Provost, Title IX/ADA Coordinator, Old Main 201, 701-231-7708, ndsu.eoaa@ndsu.edu.
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