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We described a two-stage mathematical problem where transmission network
development problems are independently solved by utilities. This constrained-mathematical problem
was solved analytically in our study. In this model, two regions, where renewable energies in the
northern region; and thermal plants are in the southern region, are connected with a transmission
link. We found lack of environmental regulations would lead to insufficient investment in a
perfectly competitive market, compared with the first-best case. This is due to a distortion
originating from negative externalities from thermal plants.
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