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Abstract

Tradable permits and carbon taxes are two market-based instruments commonly
considered by policymakers to regulate CO2 emissions. These two policies offer different
incentives for electricity generators long-term capacity investments. Whereas the level
of a tax is fixed and predetermined by authorities, the price of the tradable permits is
uncertain and driven by market dynamics. Thus, permit price is expected to fluctuate
commensurate with the prices of natural gas and electricity.

A real options approach is used to analyze a coal power plants investment decision
in cleaner power plants, subject to these two types of CO2 regulation. Under a tradable
permit policy, the coal power plants investment problem is modeled as a continuous-
time optimal stochastic control problem, subject to three correlated stochastic processes
for the prices of electricity, natural gas, and carbon permits. The optimal timing for
adding new capacity is determined and compared to that under a fixed carbon tax.

The results indicate that the coal power plant would advance its investment timing
considerably under tradable permits. Such an advance in investment timing is positively
associated with the level of correlation among the prices of electricity, natural gas, and
carbon permits. Thus, if climate change policy aims to shift the electricity sector toward
a less CO2-intensive generation mix in the long-run, a tradable permit policy appears
to be a more effective instrument than a carbon tax.
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