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Overview

Given the agreed urgency of decarbonizing electricity and the need to guide decentralized private decisions, an adequate and credible carbon price appears essential. The paper models and quantifies the useful concept of the break-even carbon price for mature zero-carbon electricity investments. It appears an attractive alternative given the difficulty of measuring the social cost of carbon, but modelling shows it extremely sensitive to projected fuel prices, the rate of interest, and the capital cost of generation options, all of which are very uncertain. This has important implications, and justifies combining a carbon price floor with suitable long-term contracts for electricity investments. The same sensitivity demonstrated for the break-even carbon price translates into similar sensitivities for marginal abatement cost curves.
Methods

Model the break-even carbon price as the levelised carbon price that equates the levelised cost of the zero-carbon and fossil generating alternatives, and differentiate with respect to various parameters to determine sensitivity. Establish historic and forecast range of uncertainty of these parameters and hence the uncertainty about the break-even carbon price
Results

The carbon price required to make mature low-carbon generation options commercially viable is extremely sensitive to projected fuel prices, the rate of interest, and the capital cost of generation options, all of which are very uncertain. Similarly the Marginal Abatement Cost Curves in the electricity sector are equally sensitive to these uncertainties, as illustrated for the GB generation mix.
Conclusions

Given the volatility in the forecast price of gas (and other risks), it would be difficult to set a carbon price now that would give credible signals over the life of new investment. Setting an Emissions Performance Standard has the merits of ruling out some obviously unattractive choices like coal-fired generation, but is unlikely by itself to signal the kinds of investment needed for a low-carbon electricity sector with growing intermittent renewable power and (commercially) inflexible nuclear power. A carbon price floor is valuable in guiding short-run operating decisions (raising the cost of higher carbon plant and reducing its capacity factor), but long-term contracts have the advantage of addressing missing market problems (risk and futures markets) and can be designed to select enough zero-carbon capacity.
