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Abstract

Many photovoltaic and wind generation capacity owners gain access to power markets

by signing up with virtual power plants. Power generation from these renewable sources

of electricity is inherently uncertain and, consequently, revenue is random, which induces

a risk for the owner. In this study, we investigate to what extent pooling different

technologies and locations in the portfolio of a virtual power plant can reduce aggregate

risk. To this end, we develop stochastic models for factors driving the assets’ underlying

market and volume risks on which we base a model for risk-optimized pooling. Using

the German market as an example, we demonstrate that optimal portfolios have a clearly

better risk/return profile than the market portfolio. This finding holds in the case without

subsidies as well as the case with feed-in tariffs.
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1. Introduction

Driven by declining capacity prices and generous subsidy schemes, the number of

photovoltaic (PV) and wind power plants around the world has been growing rapidly over

the last 10 years. This trend is likely to continue due to the urgent need to decarbonize

the world’s energy generation and thereby reduce greenhouse gas emissions and minimize
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