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Overview

For U.S. environmental policy makers, air quality improvement and in specific, the design of policies and systems to reduce the level of greenhouse gas (GHG) emissions is an issue that is prominent on both federal and state regulatory agendas. For the most part these strategies have been oriented toward auctions as part of emissions trading schemes (ETS), or cap-and-trade programs.  Cap-and-trade programs must contain a clear definition of measured and accountable emissions across locations and through time, accurate attribution of causes and effects in reducing regional emissions, and comprehensive guidance concerning diverse and varying operations, to avoid sending signals that may undermine decisions to invest in energy efficient a systems such as adistributed energy systems inclusive of combined heat and power (CHP) that are a valuable tool in helping to lower GHG emissions in a region.  Allocations of allowances (i.e., the right to emit GHG) must follow the parties responsible for emissions reductions to avoid disincentives to those investments.  According to the U.S. Energy Administration Information (EIA), the electric utility sector contributed 2,397 million metric tons of carbon dioxide equivalent (MTCDE) or approximately 40 percent of estimated U.S. GHG emissions in 2005.  Emission reduction with respect to electricity use will be a major component of ETS.

CHP, or cogeneration, generates electricity and utilizes waste steam for heating, cooling, or other processes.  When CHP replaces a conventional electricity supply system, it can provide profound improvements in energy efficiency — due to more efficient use of energy and avoidance of utility distribution and transmission losses — that translate into equally profound reductions in GHG emissions.  Although switching from a conventional to a CHP System approach can achieve a significant reduction in total carbon emissions, the CHP facility can also face a significant increase in its onsite emissions profile.  If the CHP facility must purchase emission allowances or permits for this increase in onsite emissions, the increased cost could act as a significant deterrent or barrier to the implementation of highly efficient and effective emission reductions strategies associated with CHP Systems.  Using the Western Climate Initiative (WCI) objectives and draft reduction methods (see Figure 1 below) as an example of a GHG emission cap-and-trade program, we examine potential negative economic impacts for large commercial and industrial electricity users that choose to implement an onsite generation system, specifically Combined Heat and Power (CHP). 

Figure 1 – WCI Implementation Strategy: Related to Percentage Change in Carbon Emissions (by sector) Historic and Current Forecast
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Methods

We demonstrate the energy efficiencies that can be gained by implementing CHP using a case study of a major university’s CHP system.  We model the post-CHP implementation financial costs the university may face under a GHG emission cap-and-trade program and review several scenarios of methods that could be employed by the cap-and-trade governing body to equitably allocate emission allowances.

Results

We find economic costs associated with GHG emissions could significantly increase for a university implementing CHP in a cap-and-trade environment, but methods instituted to remedy inequitable emission allowance allocations can reduce or eliminate those increased costs and even result in financial gains.

Conclusions

Implementing a CHP system requires a significant capital investment.  A strong incentive is needed to provide assurance to institutions implementing CHP that the decision to implement CHP is an environmentally and economically correct decision.  Presumably, program allocations and requirements can be structured to provide this incentive by properly allocating allowances, as in our example, between the CHP facility and the utility.  The urgency of the social goal will be a determinant in the magnitude of the incentive that is structured into a program.  What is critical is that programs correctly identify parties responsible for reductions in the region’s overall GHG emissions and insure allowance credit for their actions is not diverted to other users because of regulatory policy distortions.  Organizations can then formulate long term capital investment plans with greater reliability and certainty.
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