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Overview

The California Solar Initiative (CSI) rebate program disbursed more than two billion dollars in incentives to install solar photovoltaics (PV) over roughly a decade. The CSI program used “stepdowns” to reduce the value of rebates as installed capacity goals were reached; the stepdown design-feature of the program constitutes a natural experiment which lends itself to regression discontinuity (RD) analysis of the effect of rebate levels. As a quasi-experimental design, RD requires the assumption that the policy change – in this case a rebate stepdown – exogenously partitions consumers “as-if-randomly.” However, recent analyses find evidence of an announcement effect (Gürtler & Sieg, 2009; Saez, 2010) wherein consumers’ adoption decisions are being “pulled-forward” across these stepdown events (Dong, Rai, & Wiser, 2016; Rogers & Sexton, 2014), a finding that potentially confounds RD analyses. To better understand the drivers and impact of the pull-forward effect, in this paper we seek to answer two questions: Are these pulled-forward consumers making their adoption decision differently than their post-rebate stepdown adopting counterparts? And what is the benefit to pulled-forward consumers of their adoption timing decision?
This paper uses new data from a recent household-level survey of solar PV adopters in California to examine and compare behavioural drivers of residential PV adoption within a narrow window of CSI rebate stepdown events. By finding differences in behavioural drivers before and after rebate stepdowns, we shed light on the mechanism that drives savvy adoption timing in solar PV adopters.  

Methods

We use regression modeling to identify significant differences in motivations, expectations, and decision making process between solar PV adopters that choose to adopt just before and just after a rebate stepdown event, controlling for other variables.   
Second we decompose installed prices into CSI rebate value and net cost and use regression modeling to identify significant differences in price components just before and just after a rebate stepdown event, controlling for other variables.   
Results

We find that pre-stepdown adopters on average get more bids to install, are more likely to make a payback period calculation, and more likely to ask a neighbour for help with financial calulations. They are less likely to choose their installer based on the offer of an “integrated product” that packages solar PV with a monitoring or maintenance agreement, and less likely to be motivated by direct marketing.
Second we find that pre-stepdown adopters pay nearly $300/kW less on average (in net cost, after rebates are applied) than post-stepdown adopters, and that only $175/kW on average is attributable to a difference in rebate values. 
Conclusions

Previous work has linked financially savvy behavior in solar adoption to buying even when third-party ownership is available (Rai, Reeves, & Margolis, 2016). We find that pre-stepdown adopters in our sample are more financially savvy, and less likely to be influenced by installer advertising and offerings. They are also securing their installations at lower-costs which cannot be completely explained by the change in rebate levels. These findings suggest that consumers in our sample whose adoption decision is “pulled-forward” across a stepdown threshold have already settled on many parameters of their decision to install, and are seeking the best financial environment to implement their decision – including finding lower cost installers. Put differently, we find that in our sample the customers being pulled-forward are more price sensitive than those right after the step-downs; furthermore, they are able to convert this into a small price advantage (~$0.1/W) for themselves, likely through seeking more quotes. If this behaviour is true in the aggregate for all pulled-forward customers, that would imply a very high pass-through (~100% or larger) of rebates from installers to customers, as was indeed identified in Dong etal. (2016). Given this important implication, there is need for further research with larger samples and in other geographies to fully grasp the behavioural and economic nature of the pull-forward effect and its impact on the cost-effectiveness of incetive policies.
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