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Overview

Partially owing to the political deadlock in Washington DC, the US climate policy, historically, has been driven mainly by state or regional effort, such as the Regional Greenhouse Gas Initiative (RGGI, 2015) in the northeast United States and California AB 32 (CEC, 2015).  One major change recently is the introduction of the Clean Power Plan (CPP) (EPA, 2015). CPP is a new federal-level policy introduced by the US Environmental Protection Agency to cut CO2 emissions from existing fossil fuel power plants by 30% below 2005 level by 2030. It leaves flexibility to the states to choose strategies to achieve the targets. While the proposal established a state specific target with various “building blocks” that lay out possible reduction strategies, it leaves states and the sector with considerable flexibility as for how to achieve their goals.  More specifically, a state can decide to adopt either 1) a default “rate-based” standard where lbs of CO2 emission per megawatt hour electricity generated is measured, or 2) an equivalent “mass-based” standard, such as in a cap-and-trade (C&T) regime based on their projection of GDP growth.  Economic theory suggests that the two approaches would provide incentives that might alter a firm’s production decisions in a very different way (Bushnell et al, 2015). Furthermore, whereas the regulatory body at state level as well as the industry might value the “flexibility” to a great extent, the fact that the territory of a regional power/electric market, such as PJM (Pennsylvania-Jersey-Maryland) or NEISO (New England Independent System Operator), typically goes beyond the state boundary and encompasses a number of states makes it challenging to evaluate the effectiveness of the policy.
Methods
The main goal of this work is to explore the effectiveness and the distributional effects of the proposed CPP policy as well as its impact on the utility sector and relocation of emissions.  The heterogeneity of types of policies, e.g., rate-based vs. mass-based, for states within the same regional power market that have been implemented might also lead to some unintended consequences.  Producers in one state might be benefitted by the choices of policies by those states at the expenses of consumers in other states, leading to a significant distortion of economic rent distribution. The study proceeds with two ways. First, we establish a tractable theoretical model using a simplified two-node example with two firms, differing by their technologies, to generate contestable hypotheses.  The findings are summarized in a number of propositions.  Then, we develop a bottom-up large-scale process-based energy market model to quantify the magnitude of the impact.  The bottom-up large-scale process-based model is calibrated with the Pennsylvania-Jersey-Maryland (PJM) electricity market conditions in 2012. In addition to proprietary data from SNL (snl.com), the following publicly available datasets were used: i) electricity supply side, the EIA-860 form (Energy Information Administration) contains unit- or (boiler) level technology information; EIA-923 form documents fuel cost and other operation information and ii) demand side: consumption or load data can be extracted from PJM website (PJM, 2015). The model in the baseline was calibrated with EPA CEMS (Continuous Emission Monitoring System), which records hourly operational data, as well as eGrid (Emission & Generation Resource Integrated Database) that contains yearly plant-level operation data (EPA, 2015b, EPA 2015c). The study simulated a variety of regulation scenarios, including no regulation, a single rate-based standard for PJM, a single mass-based standards for PJM, state-by-state mass rate-based standard, state-by-state mass-based standard, and mixed rate- and mass-based regulations across coalitions of states under RGGI emission caps and uncapped states.
Results

The preliminary results indicate that under flexible policies among the states, producers in one state might be benefitted by the choices of policies among those states at the expenses of consumers in other states, leading to a significant distortion of economic rent as well as emission distribution.
Conclusions

We report the preliminary results in this talk and highlight the challenges of implementing this policy. 
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