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Overview

The EU Commission wants more use of market based renewable-electricity support schemes, like tradable green certificates or fixed feed-in premiums paid on top of a market based electricity price (European Commission SWD 2013 439 Final): "As technology matures, schemes should be gradually removed. For instance, feed-in tariffs should be replaced by feed-in premiums and other support instruments that incentives supporters to respond to market developments." Still, most EU countries choose fixed feed-in tariffs that protects investor against price risk. But, is price risk under market based support schemes unmanageable? Should investor be protected against price risk? And, what about political risk of revision or removal of the current support scheme? These questions are examined using current EU policies as an example.
Methods
I use real options and portfolio theory to assess project and investor risk under different support schemes. Then, I use economic theory to discuss whether these risks are manageable and whether these risks are unwanted. This paper builds upon Boomsma and Linnerud (2015) and Linnerud (2016). It extends these studies by including a more thorough investigation of project and investor risk using empirical price data. Also, it presents some principles for when investor should be shielded against risk and when not.  

Production support schemes for renewable-electricity projects are applied in 95 countries worldwide, including all EU countries. Under these schemes investor receives a payment per kWh produced of electricity from renewable sources. This payment replaces or are paid on top of the stochastic electricity price. This payment is either stochastic or deterministic. Consequently, current production support schemes can be presented as three prototypes: First, investor can be shielded against all price risk, and receive a fixed feed-in tariff that replaces the electricity price. Second, investor can receive a fixed premium on top of a stochastic market price on electricity. Third, investor can receive two pieces of uncertain income, one from selling electricity and one from selling green certificates, and these incomes can be positively or negatively correlated.
According to a traditional investment rule, investment should be made when the present value of expected future cash flows (V) is equal to or exceeds the investment cost ([image: image2.png]


) (Brealy et al., 2013):
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Here risk is captured by the required rate of return used in calculating the present value of the project. The required rate of return is determined by the capital asset pricing model and is equal to the sum of a risk-free rate of return plus a premium that reflects systematic risk. The systematic risk is the part of project risk that cannot be diversified away by investing in a market portfolio of assets. Thus, if future revenues from a renewable-electricity scheme is positively correlated with the development of the economy, then the risk premium will be positive.
 If this correlation is weak or negative, then the required rate of return is equal to or less than the risk-free rate of return. Thus, it is not obvious that an investor will demand a higher rate of return under a more market based support scheme. Using historical price data as well as economic theory, we derive plausible values for systematic risk and required rate of returns under the three prototypes of support schemes.

However, under some circumstances it may be optimal to delay investments which are profitable according to investment rule (1). When future cash flows are uncertain and investment costs are irreversible, investor can increase the value of the license to invest by optimally time the investment decision. Consequently, according to a real options investment rule, investment should be made when the net present value of expected future cash flows (V-I) is equal to or exceeds the expected value of postponing the decision to invest (T) (Dixit and Pindyck, 1994):
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where T>0 increases with project risk. As under investment rule (1), diversification of risk plays a role, but this time within the frames set by the project. By combining two stochastic prices, like electricity and certificate prices, part of the project risk is reduced as long as the two prices are not perfectly positively correlated. Even when the prices tend to move in the same directions, will part of the individual price risk be removed. Using economic theory as well as historical price data, we derive plausible values for project risk and required rate of returns under the three prototypes of support schemes.

Results

First, we show that the differences in investor risk under the three support schemes, and consequently project value, is relatively small. There is reason to believe that the electricity price (under fixed feed-in premiums) and the sum of electricity- and certificate prices (under tradable green certificates) will be weakly correlated with the overall development of the economy. Under fixed feed-in premiums, factors like for instance precipitation, wind, sun, temperature and the renewable energy target, may be more decisive for the market price on electricity than economic cycles. Under tradable green certificates, the development of the costs of new, renewable electricity production, may be more decisive for the sum of prices than economic cycles. We supplement this theoretical reasoning with an examination of the correlation between relevant prices and the index for Oslo Børs (OSEBX). 

Second, we show that there are differences in project risk under the three support schemes, and consequently incentive to delay even profitable investments. However, these differences are smaller than commonly believed. By combining two stochastic prices, part of their individual risk is diversified away. Thus, although the incentive to postpone investment in profitable projects may be somehow greater under tradable green certificates than under fixed feed-in tariffs, the project risk is manageable. 

Conclusions

We conclude the paper by discussing the division of risk between investor and government. The main point is that risk is not evil; it is a signal that the future is uncertain and that we should adapt to this uncertainty. We need those signals, otherwise we will not act optimally. Bottlenecks are reduced because producers produce when needed and locate their plants where needed. Also politicans need the ability to flexibily adapt to changed circumstances. On the other side, retroactive changes in the level of or type of support can add a substantial risk to investment, and may not be socially desirable. I end the paper with a presentation of possible guidelines for what types of investor risk is acceptable and desirable.
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� A more thorough analysis would of course require that we examined other factors which could determine the uncertainty of future cash flows, like operative costs and quantity produced and sold.





