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Abstract

Estimating technological progress of emerging technologies such as renewable energy or clean coal technologies
is essential for designing sustainable energy systems and drawing energy policies. Learning curve is a
quantitative estimation method for describing the cost decline rate of technologies caused by technological
progress and learning.

In this study, a bottom-up energy-economic model including an endogenous technological learning model has
been developed. This model can deal with technological learning in component technologies of each energy
conversion technology and the ripple effect of technological learning. In the first part, we discuss the basic
concepts and the structure of the model and then show the results of the preliminary analyses. In the last part,
the model is applied to a feasibility study of clean coal technologies such as IGCC (Integrated Coal Gasification
Combined Cycle) and IGFC (Integrated Coal Gasification Fuel Cell System). As the results of analysis, it was
found that technological progress by learning had a large impact on the feasibility of clean coal technologies in the
electricity market and the learning model could be useful for the evaluation of other upcoming energy technologies.
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