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(1) Overview

The promotion of renewable energy is at the tothefpolitical agenda in many developed
countries. Environmental and energy security careérad governments to adopt support programs
to increase the share of renewable energy in tetedrgy consumption. Two main policy
instruments emerge: renewable energy quotas amdirietariffs. Under a quota system, such as
Britain’s Renewable Obligation Certificates (RO€ach producer of electricity has to certify that a
fixed quota of his electricity stems from renewabteergy sources. Certificates are tradable, their
price is capped. Feed-in-tariffs (FIT), applied.eiy Germany, guarantee a certain price for
electricity produced from renewable energy plaotsaf limited time horizon. Both instruments aim
at encouraging investment into renewable energydumtion. This paper compares the two
instruments with respect to their ex-ante effecteas in promoting the adoption of innovative
technologies, applying the model framework to thsecof repowering wind farms.

(2) Methods

The conventional modelling framework for large istraent decisions is net present value
(NPV). Implicitly, the NPV approach is also usedexisting studies on renewable energy policy,
such as Butler and Neuhoff (2005). Because NP\aset on future cash flows, it fails to account
for the value of flexibility, i.e. the value of theption to postpone investments to a later point in
time. The value of this option is particularly nedét for investment decisions that are taken uader
high degree of uncertainty about key economic e such as prices or quantity demanded. Real
option theory studies investment decisions underedainty and irreversibility (cf. Dixit and
Pindyck 1994). This framework has been appliecht@stment decisions in energy economics (cf.
e.g. Hlouskova et. al. 2005), in particular to istveents into renewable energy plants: They are
usually taken under uncertainty, mainly of pricesl af the pace of technological change, and
involve irreversibility, as most costs in buildirey (renewable) power plant are sunk after its
construction. In our model, we adopt a real optiemework. Two sources of uncertainty are
depicted: uncertainty with respect to prices ofestment (capital), and uncertainty with respect to
electricity prices. In contrast, technological pess of wind farms is deterministic. The model is
calibrated on German data for wind plants. In qualgsis we introduce the variable propensity to
invest as a way to measure the likeliness of aneowa repower his wind park with a new
technology.



(3) Results

The analysis shows differences between the twayalistruments, as depicted in Figure 1:
Our general result is that the owner is more likelyadopt a new technology FITs than under ROC.
Furthermore our results show how the propensiintest varies with the age of the plant and state
of technology. However, even a small positive \#otain electricity price volatility increases the
propensity to invest under ROCs. In contrast, wd that increases in capital cost volatility do not
affect the likelihood to repower wind farms undeher policy.

Figure 1: Benchmark case: Propensity toinvest unter FITs(a) and ROCs (b).
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(4) Conclusions

The analysis of the model highlights one aspedhécomparison between the two main
support instruments for renewable energy: the etieprice uncertainty on the willingness to adopt
new technologies. For the case of repowering wiaané the results show that the certainty
provided by Feed-in-Tariffs promotes innovativedatment. This adds a new and important aspect
to a debate over Feed-in-Tariffs versus Quota Bystthat often focuses on the cost of their
technology specific versus technology neutral matiuture research should focus on a joint
analysis of both aspects.
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