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Overview

This paper presents evidence that the accumulating cost of Germany's ambitious plan to transform its system of energy provision -- the so-called Energiewende -- is butting up against consumers' willingness-to-pay (WTP) for it. Following a descriptive presentation that traces the German promotion of renewable energy technologies since 2000, we draw on two stated-preference surveys conducted in 2013 and 2015 that elicit the households' WTP for green electricity. Two models are estimated, one based on a closed-ended question framed around Germany's target of 35% renewable energy in electricity provision by 2020, and the other on an open-ended format that captures changes in WTP over time. To deal with the bias that typifies hypothetical responses, the models distinguish respondents according to whether they express definite certainty in their reported WTP. The results from both models reveal a strong contrast between the households' general acceptance of supporting renewable energy technologies and their own WTP for green electricity.
Methods

One challenge in relying on hypothetical responses is that the resulting WTP estimates may have a substantial upward bias, sometimes referred to as hypothetical bias. To mitigate hypothetical bias, we employ the certainty approach conceived by Johannesson et al. (1998): Upon stating their preferences, all households were directly asked whether they are probably or definitely sure about their WTP responses, following a similar procedure suggested by Blumenschein et al. (1998).

We incorporate this information into the two models explaining WTP by splitting the data into two sub-samples according to whether the respondent is probably or definitely certain about their WTP. Recognizing that certainty status and WTP might be jointly influenced by unobservable factors, the first approach analyzes the open-ended WTP with a switching regression model that accounts for the potential endogeneity of respondent certainty and, hence, sample selectivity. The second approach analyzes the dichotomous-choice data using a linear probability model, with the dependent variable coded as one if the respondent affirmed a WTP for a randomly assigned hypothetical surcharge on their electricity bill for promoting renewable energy technologies, and zero otherwise. Following Blumenschein et al. (2008), we explore the implications of recoding the ones in this data to zeros among those respondents who did not express definite certainty in their answers.
Results

Among our main findings, the descriptive results suggest tepid support for financing renewable energy technologies. In fact, the open-ended responses reveal a marked decrease of about 17% in the average WTP between the 2013 and 2015 waves of the survey, a period during which the surcharge paid by households for green electricity rose commensurately, by 17%. 
One interpretation of this strong decrease is that it results from a growing awareness of the ongoing cost accumulation from Germany's Energiewende. As was conveyed through media reports and by way of household electricity bills, the surcharge for green electricity rose from 5.28 Cents per kWh in 2013 to 6.17 in 2015, corresponding to a 17% increase over the survey period. To the extent that our open-ended estimates reflect a response to this cost increase, it would suggest that societal and political support for the Energiewende may begin to wane as households face continually higher electricity bills.

Overall, the survey results highlight a strong contrast between the households' general acceptance of supporting renewable energy technologies and their own WTP for green electricity: On the one hand, almost 60% of those household heads who participated in both surveys reduced their WTP for 100% green electricity relative to 2013. On the other hand, the share of respondents who agreed with the statement that, in principle, renewable energy technologies should be supported increased from 84.4% in 2013 to 88.0% in 2015.
Whether this principled support has staying power in terms of willingness-to-pay, however, is called into question by the results of our stated-preference surveys. We find that when correcting for certainty status, only a minority of respondents are willing to support a future 1-cent increase in the surcharge for RES. 
Conclusions

Our analysis documents the substantial costs of Germany’s highly generous support scheme that extends technology-specific feed-in tariffs (FITs) to renewable energy sources (RES). In addition to the 125 billion Euros that consumers paid in the form of higher electricity bills for Germany's RES promotion between 2000 and 2015, future costs are likely to exceed 400 billion Euros over the next 20 years, a highly conservative estimate that disregards the required expansion of the power grid, among other factors. Since the introduction of the FIT under the Renewable Energy Act in 2000, household electricity prices have already doubled, following a trajectory that shows no signs of abating. 
Presuming that WTP continues to decrease over a longer time period, the public resistance to increasing electricity prices may force a discussion that leads to a restructuring of Germany's energy transition and climate protection policy. To improve cost-effectiveness and dampen future electricity price increases, the German government has recently introduced an auctioning system for the RES promotion, where RES capacities are auctioned separately by technology to foster competition among providers. As these auctions are technology-specific, though, there is still no competition across technologies. Cost-effectiveness could be further improved if future RES capacities were to be increased by technology-neutral auctions.

More desirable, from the perspective of consumers, would be a fundamental reform of the support scheme that involves a switch to a technology-neutral quota system, which would make the suppliers of green electricity more responsive to the demand side. An additional increase in cost-effectiveness would be achieved if RES support schemes were to be coordinated at the European level, as is called for by the European Commission.
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