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Overview

Renewables portfolio standards (RPS) have been adopted by 29 states, plus Washington D.C. and Puerto Rico, and have helped to spur roughly an 8-fold increase in renewable generation capacity in the United States over the past decade.  One common concern raised in relation to these policies is that they may increase electricity costs for consumers, stifling economic growth. Partly based on those concerns, legislation has been proposed in at least adozen states over the past several years to repeal, reduce, or freeze existing RPS requirements.  At the same time, other recent legistlative proposals have sought to expand state RPS policies. Understanding the actual historical costs and benefits of existing RPS policies is critical to informing these legislative debates, but the subject is generally poorly understood.  In order to inform these policy-making processes, this paper examines historical costs of RPS programs and potential future costs, and discusses key methodological issues.  The paper draws on findings from a recent joint report by Lawrence Berkeley National Laboratory (LBNL) and the National Renewable Energy Laboratory (NREL), Estimating the Costs and Benefits of Complying with Renewable Portfolio Standards: Reviewing Experience to Date (Heeter et al. 2014). That report also includes a synthesis of recent estimates of broader societal benefits of state RPS programs, though those findings are not included in the present paper.
Methods

RPS compliance costs are presented for the 25 RPS states for which data for the 2010-2012 period are available.  The analysis focuses specifically on the incremental cost to the utility – that is, the above-market cost or the cost of RPS resources “net” of the avoided costs of non-renewable generation. Incremental costs are estimated using different approaches, depending on the retail electricity market structure of each state. For restructured states, compliance with RPS targets is achieved principally through the purchase of renewable energy certificates (RECs), which represent the renewable energy “attribute” and are a commodity separate from the underlying electricity.  We estimate RPS compliance costs for those states based on REC and Alternative Compliance Payment (ACP) prices and volumes. For states with traditionally regulated electricity markets, RPS compliance is instead typically achieved through long-term power purchase agreements that transact both the REC and the underlying electricity commodity.  Estimating incremental costs for regulated states is more complicated and requires a comparison of the gross cost of RPS procurement against the cost of resources that would have been procured but for the RPS. For those states, we synthesize compliance cost estimates published by utilities and regulators, which rely on widely varying methods and conventions.
Incremental costs are evaluated in terms of two metrics: dollars-per-MWh ($/MWh) of renewable energy required or procured, and a percentage of average statewide retail electricity rates. The first metric represents the average incremental cost per unit of renewable electricity used for RPS compliance relative to conventional generation. It answers the question: On average, how much more was paid for each unit of renewable energy than what otherwise would have been paid? The second metric represents the dollar magnitude of RPS compliance costs relative to the total cost of retail electricity service (generation, transmission, and distribution). It answers the questions: How significant are RPS costs compared to the overall cost of retail electricity service, and what impact would that have on retail electricity prices were those costs passed through fully and immediately to customers?
Results

Incremental costs per unit of renewable electricity generation ranged from -$4/MWh in Oregon (i.e., a net savings) to upwards of $60/MWh in Ohio, with costs in most states and years below $20/MWh. When multiplied over the volume of renewable energy purchased and divided by average retail electricity rates, these costs typically constituted less than 2% of average retail rates (as shown in the figure, which focuses on costs for the most-recent year available). That said, substantial variation clearly exists and reflects a number of factors. As to be expected, RPS costs are partly a function of the stringency of the RPS target (the open circles in the figure), with higher costs occurring in states with more aggressive targets during the analysis period, and lower costs in states with more modest targets. In restructured states, cost variation also reflects differences in REC pricing, which can be quite volatile depending on whether the available supply of RECs is greater or less than the compliance target in a particular year. Compliance costs also are impacted by the structure of the target; in particular, they can be somewhat higher in states with large solar or distributed generation (DG) set-asides, given the relatively high cost of such resources. In regulated states, compliance credits from solar or DG resources are often procured through rebates or other financial incentives, which tend to create “front-loaded” costs for the utility. Methodological differences also contribute to cost variation across regulated states. For example, compliance costs tend to be relatively high when calculated based on a comparison of gross renewable energy procurement costs to contemporaneous wholesale electricity market prices. Two alternate methods were used for California, producing highly divergent cost estimates.
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* Formost states shown, the most-recent year RPS cost and target data are for 2012; exceptions are CA (2011), MN (2010), and 

WI (2010). MA does not have single terminal year for its RPS; the final-year target shown is based on 2020. For CA, high and low 

cost estimates are shown, reflecting the alternate methodologies employed by the CPUC and utilities. Excluded from the chart  are

those states without available data on historical incremental RPS costs (KS, HI, IA, MT, NV). The values shown for RPS target s exclude any secondary RPS tiers (e.g., for pre -existing resources).  For most regulated states, RPS targets shown for the most -

recent historical year represent actual RPS procurement percentages in those years, but for MO and OR represent REC 

retirements (for consistency with the cost data). 


RPS targets in most states are scheduled to increase substantially over time (represented by the solid circles in the figure). All else remaining equal, one would expect RPS compliance costs to rise in tandem. Whether and the extent to which that happens will depend on a great number of factors, such as renewable energy technology costs trends, natural gas prices, federal tax incentives, and environmental regulations. One limiting factor is the existence of cost containment mechanisms built into many state RPS policies. Many states, for example, cap RPS compliance costs through the use of ACP mechanisms; future RPS costs in those states is generally capped at less than 6-9% of average retail rates. Cost containment mechanisms in other states are more stringent, limiting future compliance costs to less than 4% of average retail rates, and in a few cases have already become binding.

Conclusions
States have thus far largely achieved compliance with RPS targets, and based on the data presented here, appear to have done so with relatively modest impacts on retail electricity rates. Those findings, however, must be interpreted with some caution, given the limitations of the underlying data and methods. For example, the incremental cost estimates for many states omit potentially important costs (such as renewable energy integration costs) as well as some benefits to customers (such as wholesale electricity market price and natural gas price suppression). These data also do not consider broader societal costs and benefits, which may be important from the perspective of evaluating RPS programs as a public policy. 

Going forward, we anticipate that issues surrounding the evaluation of RPS costs and benefits, and the associated impacts on economic growth, will become even more important as RPS targets rise and as cost caps increasingly become binding (potentially subverting achievement of RPS targets).  As our analysis reveals, however, the methods and quality of data available for rigorous analysis of RPS costs vary widely. Further improvement in those data and methods will therefore be required in order to meet the emerging analytical demands of utilities and regulators, as they seek to assess the impact of, and consider possible revisions to, existing RPS policies. 
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