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Air pollution from public transportation systems, particularly diesel-powered bus fleets, has been
one of the most significant factors contributing to declining health and quality of life for residents
in urban areas in recent years. Measures have been taken to reduce the release of pollutants,
including the replacement of aging fleets with new fuels and technologies, which must be
implemented while considering all positive and negative economic, social, environmental, and
other aspects. Therefore, this study evaluates the current state of public transportation in Karaj
city and three alternative scenarios involving the replacement of diesel fuel with natural gas and
the use of electric and diesel-electric hybrid buses on two major routes of the bus fleet to achieve
the best environmental conditions in the performance of public transportation in Karaj city. For
this purpose, the LC-IMPACT method is used as one of the life cycle assessment (LCA) methods
to assess environmental impacts. This method is the most up-to-date impact assessment method
in the SimaPro software. LC-IMPACT is a multi-regional life cycle impact assessment method
and a research field that continuously improves data from covered impact pathways, reliability,
and spatial details. In this method, the scenarios were compared in terms of environmental impacts
based on information obtained from emission factors, regional environmental conditions, and a
questionnaire completed by fleet drivers. The results of this study show that direct emissions,
particularly from diesel fuel, have the greatest impact on environmental impacts at the midpoint
and endpoint levels (protection). According to the scenario weighting analysis, the use of diesel-
electric hybrid buses, electric buses, and natural gas buses are the best scenarios for the Karaj city
bus fleet public transportation system.

Keywords: Life cycle assessment, Public transportation fleet, Bus driving, Simapro software,
Enviromental impacts, LC-IMPACT
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