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Overview
We have constructed a new model to explore the decision making process of potential residential and small commercial buyers of distributed generation such as solar PV, fuel cells, reciprocating engines and small wind turbines.  The model’s contributions include explicit treatment of uncertainty, consideration of adoption dynamics, and consideration of multiple frames of reference.
Methods
Construced in Analytica so as to incorporate uncertainty treatment, the DG penentration model considers three main classes of actors weighing the decision to install various distributed generation technologies.  The decisions are weighed against the alterntive of purchasing power from the grid.  Variables included in the decision are: power prices by state, the evolution of initial DG  capital costs over time, variable operating costs, number of viable installation locations, technology-dependent acceptance,  fuel prices, and the effect of various forms of incentives.  Constraints and assumptions are easily altered, as are the various uncertainty parameters.
Results
Using our assumptions about uncertainty around technology costs, as well as adapted market penetration and technology adoption curves, we find that the potential for residential and commercial uptake of solar PV in the US could be a high as  150 GW by 2030.  We further find that the potential for uptake of other modelled technologies is neglible by comparison, even assuming fast market acceptance and and technology diffusion.  Within solar PV, we further find that market adoption  will vary widely by state.
Conclusions

Predicting the rate at which distributed generation will be adopted in the United States requires consideration of a complicated balance between economics, government policies, and customer values.  All of these are subject to considerable uncertainty that  must be accounted for explicity.  The results show the importance of capital cost as a determinant to adoption, and the importance of support for technology development as a means to make distributed generation viable at the residential and small commercial level.
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