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Overview
Cost-of-service regulation creates little incentive for efficient power plant operations, because electric utilities are compensated regardless of their level of performance. In contrast, restructuring was intended to produce cost efficiencies and price benefits to the consumers. Although several papers have examined the impacts of restructuring on heat rates, capacity factors, fuel input and procurement costs, its effects on plant generation costs in the U.S. have received limited attention in the literature. This represents the focus of our analysis. 
Using annual data for investor-owned large thermal generating plants in the U.S. from 1995 to 2011, we estimate the impact of electricity restructuring on plant generation costs. Our study differs from previous work in several ways. First, our main contribution lies in analyzing the impact of restructuring on plant generation costs. To the best of our knowledge, Zhang (2007) is the only paper considering plant average production costs, but that analysis focuses on the nuclear sector. Second, our dataset includes many years of post restructuring observations: this allows us to examine the effects of restructuring in greater detail, compared to studies that had limited data after restructuring was in effect (e.g., Fabrizio et al. (2007)). 

Methods
Our primary identification strategy to estimate the impact of restructuring activity is to use its variation within investor-owned utilities (IOUs) over time and across these IOUs. This is, in effect, the method of difference-in-differences. Difference-in-differences (DD) is used to determine causal relationships and its basic idea is to identify a policy intervention or treatment by comparing the difference in outcomes before and after the intervention for the treated groups with the difference for the untreated (or control) groups. It is, therefore, crucial to have observations from the treated and untreated units both before and after the policy intervention. In our analysis, our ``treated" group consists of plants owned by IOUs in states that have undergone restructuring, while our ``control" group consists of plants owned by IOUs in states that have not undergone restructuring. 
There are two key identification assumptions in this approach. The first is that the trend in the outcome variable is similar for both the treatment and control groups in the absence of treatment, referred to as the parallel (or common) trends assumption. The violation of this assumption means that we cannot attribute the effect of the outcome solely to the policy intervention. The second assumption is that the assignment of a unit to the treatment group is exogenous. This may be violated if there is selection based on unobservable characteristics of units or if the policy intervention is affected by the outcome. We need to perform various robustness checks to ensure that these issues are not a concern. 
The empirical specification can be written as:
log(Total Production Expenses)_it = b0 + b1 Restructuring_st + X*c + a_i + d_t + e_it
where i, s and t are indexes for plant, state and year, respectively, b1 is our coefficient of interest, the matrix X consists of other covariates affecting total production expenses at a plant, ai captures the within-plant unobserved heterogeneity, dt captures annual \textbf{nation-wide} macroeconomic shocks common to all individual plants, and e_it is an i.i.d. error term. 
We use two alternate definitions of restructuring in our preliminary regressions. First, we consider whether states allowed their utilities to trade in wholesale electricity markets. Using the dates in Craig (2013), we construct a state-level dummy equal to 1 beginning in the year when utilities in that state gained access to a wholesale electricity market. Generally, access to wholesale markets was maintained after utilities in a state first gained it. To our knowledge, the only exception is California, that suspended wholesale trading in 2001 and resumed it in April 2009 with the launch of the MRTU. Second, we consider whether states enacted (and in some case suspended) restructuring legislation. Following fabrizio et al (2007) and Chan et al. (2017), we construct a state-level dummy equal to 1 beginning in the year when legislation was passed; if a state repealed or suspended legislation in a given year, we turn off the restructuring dummy (i.e., set it back to zero) in following years. 
We will add state-year fixed effects to account for differential changes in production costs that are common to all plants within a state (related, for example, to macroeconomic fluctuations or energy price shocks).

Results
[bookmark: _GoBack]Preliminary results are presented in Table 2. Column (1) is the simplest difference-in-differences specification with only the relevant policy variable, ``Restructured'', and plant- and year- level fixed effects. The estimated coefficient for the ``Restructured'' variable in column (1) indicates that total cost of generation is lowered by around 11% for plants based in states that have undergone restructuring. Column (2) includes some more control variables, the net generation and the load factor, while column (3) adds transformations of these variables. The results across columns (1), (2), and (3) indicate that the results are quite robust to inclusion of these additional controls. The total cost of generation is lowered by around 11% across all specifications and remains statistically significant. The specification in (2) includes the log of net generation and capacity factor as regressors, while (3) also includes squared terms. 
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Conclusions
Cost-of-service regulation creates little incentive for efficient power plant operations, because electric utilities are compensated regardless of their level of performance. In contrast, restructuring was intended to produce cost efficiencies and price benefits to the consumers. Using annual data for investor-owned large thermal generating plants in the US from 1995 to 2011, we estimate the impact of electricity restructuring on plant generation costs. Using a difference-in-difference specification we find that the total cost of generation is lowered by around 11% and is statistically significant. We perform a placebo test as a robustness check and find that the parallel trends assumption appears to be satisfied. In further reiterations of this paper we propose to conduct more placebo tests as well as difference-in-differences estimation using matched plants. 
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