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Overview

We analyze the effect of intermittent electricity production from renewables on the electricity spot price variance. Using a static market model, we identify the variance of the infeed from intermittent electricity sources (IES) and the shape of the industry supply curve as two pivotal factors influencing the electricity price variance. The model predicts that the overall effect of IES infeed on the variance depends on the produced amount: while small to moderate quantities of IES tend to decrease the price variance, larger quantities have the opposite effect. In the second part of the paper, we test these predictions using data from Germany, where investments in IES have been massive in the recent years. The results of this econometric analysis largely conform with the prediction from the theoretical model. This has implications for policy makers coordinating subsidy schemes for renewables, flexible production capacities, and electricity storages.
The paper is structured as follows. In Section 2, we detail the theoretical approach, identifying the effects which influence the price variance. In Section 3, we analyze the effects of increased intermittent electricity production on the variance of electricity prices in an econometric model. Section 4 is devoted to the policy implications of our findings, while Section 5 concludes the paper.

Methods

Theoretical investigation, statistical model
Results

First, the build-up of IES capacity can increase as well as decrease electricity price variance depending on the amount of installed IES capacity and the shape of the aggregated supply curve.
Second, in Germany the aggregated supply curve turns out to be inverse S-shaped. According to our analysis in markets with inverse S-shaped supply functions the introduction of the first few GW of IES is likely to have a variance damping effect while a larger increase may lead to an increased price variances on the electricity exchanges, as the residual demand is pushed into the concave part of the aggregated supply function.
Third, compared to the infeed of wind additional photovoltaic infeed let the price variance decrease faster because of the high correlation between demand and photovoltaic infeed.
Conclusions

The findings in this paper have significant policy implications, since they show that market based incentives for investments in flexibility alone might not result in sufficient capacities to ensure network stability. Hence, policies that require producers to provide flexibility, the build-up of infrastructure such as a smart grid, or direct subsidies for flexible generation and storage facilities are called for.
