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Pigovian tax and urban land use policy in consideration of
energy consumption and traffic congestion

Mayu HIROTA, Syohei DOMON, Tatsuhito KONO, Yusuke MATSUKI and Syunsuke
MANAGI

GHG emissions in densely urban areas are so large that it is important for us to reduce
them on urban scale. About 30% of CO2 emissions are caused by residents' activities in
Japan. This energy demand depends on population distribution within the city. By changing
the population distribution through carbon tax and urban policies (congestion toll and land
use regulation), it is possible to change COz emission. This study analyzes how carbon tax
and urban policies influence COz emissions caused by residents' activities (housing and
commuting) in cities. This paper numerically examines the effectiveness of the carbon tax
and land use policy (i.e. congestion toll regime, FAR regulation) on urban structure and
urban CO: emission. In carbon tax scenario, social welfare increases only by 13.4%
compared to the first-best scenario, and the amount of total COzemission is 3.3% smaller
than that of baseline. In FAR regulation scenario, social welfare increases by 53.6%
compared to the first-best scenario, and the amount of total CO2 emission is the third
smallest, which is 21.2% smaller than that of baseline. This result suggests that FAR
regulation is sufficiently effective as a second-best policy.



