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(1) Overview

Different proposals to reduce green house gas emissions from the electricity sector suggest that likely U.S. climate regulatory regime will be multi-faceted including both incentive-based provisions (most likely cap and trade regulation) and also some type of technology standard. The likelihood of technology standards being part of a new climate regulatory landscape is increased by the fact that this is a widely discussed mechanism at the state and regional level and by evidence that it is the preferred regulatory approach by the U.S. public.
In this paper we examine the effects of three different ways in which a technology standard could be used to control CO2 emissions from coal-fired power plants: 1) A New Source Performance Standard (NSPS) regulation that mandates the installment of CCS equipment in all new coal-fired power plants, 2)  A flexible NSPS mechanism that  allows the owner of a newly constructed facility to pay an emissions surcharge for new technologies that fail to meet the maximum CO2 emission rate standard, and 3) A policy that uses the revenue from the surcharge to fund investment in CCS technology.  
(2) Methods:

We examine the options for an individual investor in the MAIN power region for construction of new coal and gas fired facilities and opportunities for applying CCS either at the time of initial construction or as a post-construction retrofit.  A simulation model that uses and embedded stochastic dynamic optimization algorithm allows us to forecast investment strategies for different regulatory regimes with associated CO2 price trajectories, and each of the 3) NSPS mechanisms.
We consider four possible regulatory scenarios:
1. No climate policy

2. 0.5*McCain Lieberman allowance price levels

3. 1.0*McCain Lieberman allowance price levels

4. 1.5*McCain Lieberman allowance price levels
In the optimization problem the investor gains new information about the future course of climate policy that determines the emission fee. Initially in 2007 the investor holds priors of equal probability over each of the four policy scenarios, and by 2020 the outcome that governs climate policy over the remainder of the investment horizon through 2050 is known for sure. Each year between 2007 and 2020 the investor updates her priors based on current policy, placing relatively greater probability on the likelihood that the current policy will govern in 2020. 

We assume the investor can choose among several different options for new generation including sub-critical pulverized coal, supercritical pulverized coal, ultra-supercritical pulverized coal, integrated gasification combined cycle (IGCC) and natural gas combined cycle (NGCC).  The performance characteristics and costs for these different technologies come from the 2007 Carnegie Mellon University Integrated Environmental Control Model-Carbon Sequestration Edition, version 5.2.1(c), while the  Haiku electricity market model provides forecasts of relative prices of fuel, emissions allowances and, wholesale and retail electricity for each of the four regulatory scenarios. 

(3) Results (Preliminary):
NSPS mechanism. When NGCC is allowed to be selected, imposing a strong NSPS leads to an NGCC plant with CCS included to be installed in about 2010 under all the different federal policy scenarios.   When technology choices are limited to exclude NGCC, the technology of choice in the presence of a strict NSPS is IGCC with CCS installed at original construction.  The timing of when this technology comes on line varies slightly depending on the federal carbon policy in place.  
Flexible NSPS mechanism. Under the most strict federal climate policy, no technology policy is necessary to get the IGCC with CCS to come on line, so the surcharge value is $0.  For the middle climate policy, the surcharge value that produces identical investment results as under and NSPS regulatory system is $2 per ton and it is $5 per ton for the weakest policy.  When no federal climate policy is imposed, an emissions surcharge value of $8 will yield investment in IGCC with CCS in the same time frame as the inflexible NSPS.  When NGCC is allowed, the technology that is being targeted in setting the emissions surcharge is NGCC with CCS.  
Flexible NSPS mechanism with escrow fund. For the levels of the surcharge identified to make the flexible NSPS mechanism produce the investments that would occur under NSPS, adding in the escrow fund will change initial investment decisions for choice of generation technology from IGCC with CCS installed at initial construction, to an ultra-supercritical plant that is eventually retrofitted with CCS.  When the escrow fund is made available the investor decides to build NGCC without CCS initially and then retrofit with the timing of the retrofit moving earlier and earlier as the size of the emission surcharge grows. When NGCC is the investor decides to build NGCC without CCS initially and then retrofit with the timing of the retrofit moving earlier and earlier as the size of the emission surcharge grows.
(4) Conclusions:

Our preliminary findings suggest that a flexible standard could help to accelerate installation of CCS technology when uncontrolled coal technologies would have otherwise been chosen and that adding the option for an escrow fund can accelerate the timing of the CCS retrofit.  Uncertainty on the future carbon policies seems to delay investment. These results are preliminary and additional simulation runs are in progress, specifically aimed at addressing uncertainty that characterizes the investor’s decision. 
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