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Energy Independence and Security Act of 2007: A Summary of Major Provisions
Fred Sissine

21 Dec 2007-

TL;DR: This report describes the key provisions of the enacted law, summarizes the legislative action on H.R. 6, and provides a summary of the provisions under each of the titles in the law.

read less

View 20 related papersAbstract: : The Energy Independence and Security Act (P.L. 110-140, H.R. 6) is an omnibus energy policy law that consists mainly of provisions designed to increase energy efficiency and the availability of renewable energy. This report describes the key provisions of the enacted law, summarizes the legislative action on H.R. 6, and provides a summary of the provisions under each of the titles in the law. Many analysts in the CRS Resources, Science, and Industry Division contributed to this report; their names and contact information are located on the back of the summary page.
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Journal Article•DOI•
Impacts of Variability in Cellulosic Biomass Yields on Energy Security
[...]


Kimberley A. Mullins1, H. Scott Matthews1, W. Michael Griffin1, Robert P. Anex2•Institutions (2)
Carnegie Mellon University1, University of Wisconsin-Madison2

18 Jun 2014-Environmental Science & Technology
TL;DR: Using switchgrass as a case study, this work quantifies the variability in expected yields over time and space through switchgrass growth modeling under historical and simulated future weather.
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Abstract: The practice of modeling biomass yields on the basis of deterministic point values aggregated over space and time obscures important risks associated with large-scale biofuel use, particularly risks related to drought-induced yield reductions that may become increasingly frequent under a changing climate. Using switchgrass as a case study, this work quantifies the variability in expected yields over time and space through switchgrass growth modeling under historical and simulated future weather. The predicted switchgrass yields across the United States range from about 12 to 19 Mg/ha, and the 80% confidence intervals range from 20 to 60% of the mean. Average yields are predicted to decrease with increased temperatures and weather variability induced by climate change. Feedstock yield variability needs to be a central part of modeling to ensure that policy makers acknowledge risks to energy supplies and develop strategies or contingency plans that mitigate those risks.
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Alfredo Sanchez-Lopez, Eduardo Islas-Perez, Alfredo Espinosa-Reza, Agustin Quintero-Reyes

10 Dec 2015TL;DR: An approach to publish SCADA data into Web Services to contribute to the Smart Grid vision in the area of interoperability among SCADA systems in electrical utilities is described.
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Abstract: This paper describes an approach to publish SCADA data into Web Services to contribute to the Smart Grid vision in the area of interoperability among SCADA systems in electrical utilities. The SCADA data model is based on the Common Information Model (CIM) defined in IEC 61968, IEC 61970 and related standards. The approach has been tested for Web and mobile process monitoring applications, as well as for integrating SCADA data into an Enterprise Service Bus (ESB). The architecture proposed based on the reference architecture for power system information exchange is described as well as the semantic data model and some results are presented. Keywords—Web Services; SCADA; Interoperability; Smart Grid.
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Life Cycle Analysis and Transportation Energy
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Alexandra B. Klass1, Andrew Heiring1•Institutions (1)
University of Minnesota1

21 Jun 2016-Social Science Research Network
TL;DR: In this article, the authors explore the use of life cycle analysis in the transportation sector to assess its influence in federal and state policy efforts to move to a low carbon energy future.
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Abstract: As government actors and the private sector attempt to de-carbonize the economy, the role of life cycle analysis (also know as life cycle assessment or “LCA”) has become increasingly important. In this essay, we explore the use of life cycle analysis in the transportation sector to assess its influence in federal and state policy efforts to move to a low carbon energy future. We first define life cycle analysis and explain its use in evaluating the environmental impacts of all stages of a product, from production, to use, to disposal. We then review the use of life cycle analysis in considering the carbon emissions associated with different types of biofuels, primarily ethanol, which now makes up 10% of every gallon of gasoline sold in the United States as a result of federal mandates. This evaluation shows that life cycle analysis for ethanol has undermined many of the basic premises federal policymakers relied upon to enact significant mandates and, for many years, major tax benefits, to promote the production and use of ethanol for transportation fuel. We then discuss the increasing application of life cycle analysis to electric vehicles (EVs), which compares the GHG emissions associated with the production, use, and disposal of EVs with conventional automobiles, and evaluates the source of electricity used to power EVs in different parts of the country. Not surprisingly, the lifecycle GHG emissions associated with an EV driven in California, where electricity is generated primarily by natural gas and renewable energy, are far lower than the GHG emissions associated with an EV driven in West Virginia, which relies almost exclusively on coal-fired electricity. We conclude by reflecting on the ways life cycle analysis can be used effectively to guide policymakers to incentivize the development of environmentally beneficial products and technologies. For instance, if today’s life cycle analysis had been used to evaluate corn ethanol in the 1990s and early 2000s, policymakers may have paused before creating the significant incentives and mandates that exist today and that are now very difficult to eliminate. At the same time, however, there are risks in relying too heavily on life cycle analysis when information gaps exist in comparing alternative fuels and vehicles with traditional fuels and vehicles. Such information gaps may result in creating disincentives for potentially beneficial new products and technologies that, with sufficient support, may be critical to meeting de-carbonization goals in the transportation sector and the economy as a whole.
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Toward Rational Management of GHG Emissions from Biofuels
[...]


John M. DeCicco1•Institutions (1)
University of Michigan1

01 Jul 2010TL;DR: DeCicco et al. as discussed by the authors proposed a method using annual basis carbon (ABC) accounting to track the stocks and flows of carbon and other relevant GHGs throughout fuel supply chains.

...read moreread less

Abstract: Public policy supports biofuels for their benefits to agricultural economies, energy security and the environment. The last rationale is premised on greenhouse gas (GHG, "carbon") emissions reduction, which is a matter of contention. The issue is challenging to resolve because of critical but difficult-to-verify assumptions in lifecycle analysis (LCA), limits of available data and disputes about system boundaries. Although LCA has been the presumptive basis of climate policy for fuels, careful consideration indicates that it is inappropriate for defining regulations. This paper proposes a method using annual basis carbon (ABC) accounting to track the stocks and flows of carbon and other relevant GHGs throughout fuel supply chains. Such an approach makes fuel and feedstock production facilities the focus of accounting while treating the CO2 emissions from fuel end-use at face value regardless of the origin of the fuel carbon (bioor fossil). Integrated into cap-and-trade policy and including provisions for mitigating indirect landuse change impacts, also evaluated on an annual basis, an ABC approach would provide a sound carbon management framework for the transportation fuels sector. 1 Senior Lecturer, School of Natural Resources and Environment, University of Michigan contact: DeCicco@umich.edu Toward Rational Management of GHG Emissions from Biofuels 2 INTRODUCTION Biofuels have entered the transportation energy portfolio for several reasons including reduction of dependence on petroleum imports (Duffield and Collins 2006). This energy security rationale dovetails with other policy goals of bolstering markets for farm commodities, lowering the need for crop support programs and fostering rural economic development (Brown 2008). Biofuels have also been promoted for environmental reasons, including reduction of greenhouse gas (GHG) emissions, but that issue has become controversial. Differences in view regarding net energy and GHG benefits compared to petroleum fuels were reviewed by Farrell et al. (2006), for example, who concluded that corn ethanol had modest net GHG benefits based on a metaanalysis of traditional fuel lifecycle analysis (LCA) studies. The sufficiency of standard fuel LCA methods, which only count direct, supply-chain impacts, has been questioned, however. Such attributional LCA does not count indirect, economically induced impacts that occur as a consequence of commodity market effects. It therefore misses the emissions due to indirect land-use change (ILUC) and the associated release of carbon stocks (Searchinger et al. 2008; McCarl 2008). This leakage effect is worrisome for tropical forests, which are falling under expansions of land use for settlement, forestry and agriculture as driven by multiple factors (Geist and Lambin 2002). Regulators have therefore broadened the scope of LCA, expanding its boundaries both spatially and temporally (CARB 2009; EPA 2010). Such consequential LCA incorporates aggregate estimates of global commodity market interactions. Applied in regulation, it entails assumptions about discounting and how long it takes to pay back the "carbon debt" associated with land-use change (Fargione et al. 2008; Gibbs et al. 2008). This more expansive form of LCA entails not only difficult to verify (and often unverified) assumptions about numerous critical aspects of GHG emissions associated with feedstock and fuel production, but also inherently unverifiable assumptions about future impacts pertaining to land-use effects and carbon uptake. Nevertheless, such methods underpin the use of biofuels for compliance with carbon-related fuel policies including California's Low-Carbon Fuel Standard (LCFS; CARB 2009) and the U.S. Federal Renewable Fuel Standard (RFS; EPA 2010). These issues highlight the limitations of conventional energy policy thinking regarding renewable versus fossil fuels. The biofuels conundrum can be seen as part of the broader Toward Rational Management of GHG Emissions from Biofuels 3 challenge of jointly managing the carbon dioxide (CO2), nitrous oxide (N2O) and other GHG impacts from stocks and flows in coupled energy and land-use systems globally (Wise et al. 2009; Melillo et al. 2009). From the perspective of resource economics, it is not obvious that LCA is the right tool for regulation. A policy analytic justification for regulatory application of LCA is strikingly absent from the literature, although criticisms are starting to appear (Holland et al. 2009). Proponents simply have asserted that policy should be based on LCA (e.g., DeCicco & Lynd 1997; Sperling & Yeh 2009), apparently assuming that its utility as a technology assessment tool implies its value as a regulatory tool. Upon reflection, policy is best defined using current-period accounting of carbon stocks and flows, ideally with direct, measurement-based, verifiable tallies of GHG emissions from the production and use of all fuels and feedstocks. Reflecting the rubric, "what gets measured, gets managed," it would motivate all entities in fuel supply chains to minimize the emissions under their control, i.e., within the scope of their operations, but avoid regulating entities for impacts beyond their control. The policy should also mitigate any remaining emissions, such as leakages caused by market-induced ILUC that no particular entity controls. In short, it would establish a carbon management paradigm that provides incentives to minimize emissions from both fuel production and fuel consumption regardless of what the fuel is called. Although fully establishing this ideal will not be possible initially, climate protection is best served by putting its elements in place from the inception of national policy regime rather than using approaches such as LCA that are poorly grounded in the principles of sound environmental management. ANNUAL BASIS CARBON ACCOUNTING Effective carbon management must ultimately rely on in situ measurement of stocks and flows on a regular basis with what can be termed annual basis carbon ("ABC") accounting. Here "carbon" refers to all GHGs of concern and "annual" means yearly or other relatively short period, e.g., five years for tracking changes in carbon stocks and analyzing data over multiple growing seasons. Such a system would be "count as you go," without society assuming risks of carbon debt based on judgments about discount rates and acceptable payback times. ABC accounting underpins cap-and-trade policy as defined to date for fossil CO2 emissions. Applying it is straightforward for stationary sources, such as power plants and industrial Toward Rational Management of GHG Emissions from Biofuels 4 facilities, and for end-use CO2 from transportation fuels, where simple chemistry enables accurate measurement through points of fuel distribution in lieu of vehicle tailpipes. Emissions inventories are then tied to real sources rather than the LCA abstraction of "carbon footprint," clarifying questions of which entities reasonably can be held accountable for what emissions. ABC accounting with appropriate reporting periods can also apply for managing carbon stocks and sinks (Reilly & Asadoorian 2007). Although these issues are treated by more complex methods under the Kyoto Protocol, the result has been erroneous carbon accounting for bioenergy (Searchinger et al. 2009) and other inconsistencies (Reilly et al. 2007). The need to rethink climate policy for biofuels relates directly to the need to rethink it more broadly with respect to the treatment of land use. Although measuring terrestrial impacts is difficult, attempting to handle these issues through LCA rather than ABC accounting does not avoid the difficulties, but can confuse matters with debates about what and how to model. Traditional methods of energy policy analysis, including fuels LCA, neglect the linkage of energy systems, both fossil and renewable, to land, with its implications for the global carbon cycle and, more broadly, to nitrogen, water and other terrestrial cycles affecting climate (Delucchi 2010). Nevertheless, these incomplete methods have shaped public thinking and policymaking to date. A key defect is the automatic crediting of biogenic carbon, that is, the assumption that biofuel use directly emits no net CO2 because its molecular carbon was recently absorbed from the atmosphere. That convention looks narrowly at energy-related fluxes while neglecting carbon stocks. By assuming automatic crediting, GHG emissions caps as proposed to date cover only the fossilbased carbon in fuels. Although some production-phase biofuel emissions are covered, such as those from fossil fuels and fossil-derived inputs used by farms and biorefineries, failing to cover use-phase biogenic CO2 creates an incentive for biofuels regardless of their actual GHG impacts. Automatic crediting is also used in lifecycle-based regulation as applied in California's LCFS and the expanded RFS (CARB 2009; EPA 2010). Having omitted biogenic CO2 emissions from end-use consumption, these LCA-based policies attempt to account for production and indirect emissions through an expansive regulatory reach, asserting that all emissions can be addressed through the single but highly artificial metric of fuel carbon intensity (e.g., gCO2eq/MJ). Toward Rational Management of GHG Emissions from Biofuels 5 While technically correct in LCA, automatic crediting of biogenic carbon obscures responsibility for the physical sources of emissions in the fuel's lifecycle. The result is a misplaced burden of proof. Fuel product suppliers and consumers are relieved of responsibility for the definite, direct CO2 emissions at end-use. However, the responsibility for the substantial emissions (direct and indirect, CO2 as well as N2O and other impacts) associated with the credited carbon uptake is passed off through a long, convoluted, dynamic and currently untraceable supply chain for feedstocks and other inputs. Arguments then ensue about who is responsib
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Cites background from "Energy Independence and Security Ac..."
	...For example, legislation that expanded the RFS passed the U.S. Senate with a vote of 86-8 (Sissine 2007), clearly supported by many members as yet opposed to climate policy per se....
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Cites background from "Energy Independence and Security Ac..."
	...Research and development is ongoing in an attempt to develop economically competitive methods to produce ethanol from cellulose (Aden et al., 2002; McKendry, 2002; Mosier et al., 2005; Service, 2007; Wyman, 1994)....
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