
 Biofuels Legislation 

 In both 2005 and 2007, Congress, with the support of President Bush, has enacted 

legislation mandating that refiners provide an increasing share of motor fuel from renewable 

sources. 

  a. EPAct of 2005. 

 Section 1501 of the Energy Policy Act of 2005 required the U.S. Environmental 

Protection Agency (EPA) to establish a Renewable Fuel Standard (RFS) to increase the volume 

of renewable fuel that can be blended with gasoline. In 2008, the U.S. EPA updated the RFS, 

requiring that 4.66 percent of gasoline be renewable. Refiners, 

importers, and blenders use this standard to calculate their renewable volume obligation. Both 

renewable fuels blended into gasoline or diesel and those used in their neat form as motor 

vehicle fuel qualify. Ethanol alone has almost tripled the federal RFS and the supply is growing. 

 b. EISA of 2007. 

 In December 2007, President Bush signed the Energy Independence and Security Act 

(EISA) of 2007, expanding the national RFS to at least 36 billion gallons of biofuels by 2022, of 

which no more than 15 billion gallons can be from corn. The new RFS schedule increases 

consumption to a minimum of 9 billion gallons nationwide by 2008 and to 15 billion gallons by 

2015, reaching the 36-billion-gallons-requirement by 2022. The U.S. EPA will conduct a 

rulemaking in 2008 to revise the current RFS regulations to reflect the law’s new energy 

provisions.  

 The previous standard was 5.4 billion gallons for 2008, rising to 7.5 billion by 2012. The 

new standard starts at 9.0 billion gallons in 2008 and rises to 36 billion gallons in 2022. Starting 

in 2016, all of the increase in the RFS target must be met with advanced biofuels, defined as 

cellulosic ethanol and other biofuels derived from feedstock other than corn starch — with 

explicit carve-outs for cellulosic biofuels and biomass-based diesel. The EPA Administrator is 

given authority to temporarily waive part of the biofuels mandate, if it were determined that a 

significant renewable feedstock disruption or other market circumstance might occur.  

 Renewable fuels produced from new biorefineries will be required to reduce by at least 

20% the life cycle greenhouse gas (GHG) emissions relative to life cycle emissions from 

gasoline and diesel. Fuels produced from biorefineries that displace more than 80% of the 



fossil-derived processing fuels used to operate a biofuel production facility will qualify for cash 

awards. 

Conventional ethanol 

Oil companies have voiced strong objections to regulations requiring the use of ethanol.  

Ethanol cannot be distributed by pipeline because of its chemical composition, so it must be 

transported by truck or railroad tank car at considerable expense.  Since currently used ethanol 

is made from corn, this imposes additional economic burdens on those regions far removed 

from corn-growing areas, such as the West coast. 

 Ethanol mixed with gasoline is used in Flexible Fuel Vehicles (“FFVs”).  EPA, Clean 

Alternative Fuels.1 In February 2004, the government extended an ethanol credit for auto 

makers that make FFVs for another four years.  Some responses were critical because many 

FFVs end up only using gasoline.  See The Wall Street Journal, Bush Plans to Extend Ethanol 

Credit, by Stephen Power, Feb. 19, 2004.   However, if traditional fuel costs continue to rise, 

ethanol may become a money-saving option for the owners of these vehicles.  See Special 

Report: Biofuels, The Economist, May 14,2005, p. 71.  Manufacturers will be required to attach 

a label to the fuel compartment of any dual-fueled vehicle manufactured after September 1, 

2006, notifying the owner that the vehicle can be operated on an alternative fuel.  See section 

759 of the Energy Policy Act of 2005. 

 Currently, a new blend of ethanol is being made from plant waste after farmers’ harvest.  

The new blend provides income to the farmers, reduces exhaust emissions, and when the 

reduction in emissions is combined with the carbon dioxide reduction from the plant waste used, 

the reduction can be 90% or greater.  The new blend is called cellulosic ethanol and may cost 

less than 80 cents a gallon by 2020.  See BusinessWeek, Not Your Father’s Ethanol; A new 

blend could reduce U.S. dependence on oil and cut greenhouse gas emissions, by Otis Port, 

vol. 3921, Feb. 21, 2005.  The National Commission on Energy Policy’s 2004 report puts much 

emphasis on research and development of cellulosic ethanol.  National Commission on Energy 

Policy, Ending the Energy Stalemate 70-84 (2004).  Section 1501 of the Energy Policy Act of 

2005 includes special incentives for the development of cellulosic ethanol as part of its general 

requirements that refiners increase their use of ethanol. 

 

                                                 
1   http://www.epa.gov/otaq/consumer/fuels/ altfuels/420f00035.pdf (a. June 9, 2005).  



3B Biodiesel 

Agricultural interests have been promoting the idea of “biodiesel,” a form of diesel fuel made 

agricultural material.  Biodiesel can be made from many different kinds of vegetable oils. Alcohol 

is added to the vegetable oil together with a catalyst, such as sodium hydroxide (commonly 

called caustic soda). This initiates a process known as transesterification in which the 

triglycerides in the vegetable oil are converted into alkyl esters that can be used to fuel diesel 

engines. Greg Pahl, Biodiesel: Growing a New Energy Economy 42-45 (Chelsea Green 

Publishing, 2005). 

 Biodiesel can be used alone or in combination with petroleum diesel to power vehicles, 

in many cases without any modifications to the vehicles. Unless used in its “neat” form (B100, or 

pure biodiesel), biodiesel is not strictly speaking a purely renewable resource because vehicles 

running on it also burn a petroleum product.  At present the manufacturers of diesel engines say 

that their engine warranties are voided if pure biodiesel is used.  Beginning in 2006 the DOE is 

to include biodiesel testing in its studies of engine technology. See section 757 of the Energy 

Policy Act of 2005. 

 The use of the “B20” blend (fuel that is 20% biodiesel and 80% regular diesel fuel) is 

becoming more common.  B20 provides additional lubrication that is needed when sulfur is 

removed from diesel fuels, and helps reduce some air emissions associated with diesel 

engines. A one-year biodiesel tax incentive went into effect in 2005, and about 500 fleets and 

400 retail stations across the nation offer biodiesel. See Douglas E. Faulkner, Bush Highlights 

Biodiesel’s Role in Energy Security, Richmond Times-Dispatch, May 19, 2005, at A13 

(describing President Bush’s visit to a Virginia biodiesel production facility).  

 Biodiesel is becoming widely used in Europe, where the use of diesel engines in 

passenger cars is widespread.  Most of the biodiesel in Europe is made from rapeseed oil 

(canola oil), while in the United States almost all of the biodiesel is made from soybeans.  

However, there are efforts to design new crops specifically aimed at producing the product.  

Pahl, supra at 46-50.  

The singer Willie Nelson formed a company in 2005 to promote a B20 blend called “BioWillie,” 

and announced plans to contract with an Oklahoma City-based chain of truck stops to carry the 

fuel at its 169 locations across the nation. Matt Curry, Willie Nelson’s new gig: Biodiesel, 

Associated Press, Jan. 14, 2005.  



Manufacturing biodiesel can be a very simple or a very sophisticated process. In agricultural 

areas, many people make it in the farmyard in old 55 gallon drums and use it in old tractors that 

are no longer under warranty. Larger industrial operations use additional treatments to meet 

industry standards.  

 School bus fleets in farming communities are a key market for biodiesel. Not only are 

local farmers provided with a market, but the consumption of carbon-intensive vegetation does 

not add to the total amount of carbon dioxide that would otherwise be created. As a locally-

derived fuel, biodiesel avoids adding to reliance on petroleum imports, and there are indications 

that it can have aggregate air quality benefits. Efforts are underway to broaden the market for 

biodiesel.  See National Biodiesel Board, Biodiesel, On the Road to Fueling the Future.2 

    The idea of using vegetable oil for fuel has been around as long as the diesel engine. 

Rudolph Diesel, the inventor of the engine that bears his name, experimented with fuels ranging 

from powdered coal to peanut oil. In the early 20th century, diesel engines were adapted to burn 

petroleum distillate, which was cheap and plentiful. Gradually, however, the cost of petroleum 

distillate rose, and by the end of the 1970s there was renewed interest in biodiesel.  

 Biodiesel can be made from many different kinds of vegetable oils. Alcohol is added to 

the vegetable oil together with a catalyst, such as sodium hydroxide. This initiates a process 

known as transesterification in which the triglycerides in the vegetable oil are converted into 

alkyl esters that can be used to fuel diesel engines. Greg Pahl, Biodiesel: Growing a New 

Energy Economy 42-45 (Chelsea Green Publishing, 2005). 

 Biodiesel can be used alone or in combination with petroleum diesel to power vehicles, 

in many cases without any modifications to the vehicles. Unless used in its “neat” form (B100, or 

pure biodiesel), biodiesel is not strictly speaking a purely renewable resource because vehicles 

running on it also burn a petroleum product.  At present the manufacturers of diesel engines say 

that their engine warranties are voided if pure biodiesel is used.  Since 2006 the DOE has 

included biodiesel testing in its studies of engine technology. See section 757 of the Energy 

Policy Act of 2005. 

 The use of the “B20” blend (fuel that is 20% biodiesel and 80% regular diesel fuel) is 

becoming more common.  B20 provides additional lubrication that is needed when sulfur is 

removed from diesel fuels, and helps reduce some air emissions associated with diesel 

                                                 
2  http://www.biodiesel.org (a. June 9, 2005). 



engines. A one-year biodiesel tax incentive went into effect in 2005, and about 500 fleets and 

400 retail stations across the nation offer biodiesel. See Douglas E. Faulkner, Bush Highlights 

Biodiesel’s Role in Energy Security, Richmond Times-Dispatch, May 19, 2005, at A13 

(describing President Bush’s visit to a Virginia biodiesel production facility).  

 Biodiesel is becoming widely used in Europe, where the use of diesel engines in 

passenger cars is widespread.  Most of the biodiesel in Europe is made from rapeseed oil 

(canola oil), while in the United States almost all of the biodiesel is made from soybeans.  

However, there are efforts to design new crops specifically aimed at producing the product.  

Pahl, supra at 46-50.  

The singer Willie Nelson formed a company in 2005 to promote a B20 blend called “BioWillie,” 

and announced plans to contract with an Oklahoma City-based chain of truck stops to carry the 

fuel at its 169 locations across the nation. Matt Curry, Willie Nelson’s new gig: Biodiesel, 

Associated Press, Jan. 14, 2005.  

Manufacturing biodiesel can be a very simple or a very sophisticated process. In agricultural 

areas, many people make it in the farmyard in old 55 gallon drums and use it in old tractors that 

are no longer under warranty. Larger industrial operations use additional treatments to meet 

industry standards.  

 School bus fleets in farming communities are a key market for biodiesel. Not only are 

local farmers provided with a market, but the consumption of carbon-intensive vegetation does 

not add to the total amount of carbon dioxide that would otherwise be created. As a locally-

derived fuel, biodiesel avoids adding to reliance on petroleum imports, and there are indications 

that it can have aggregate air quality benefits. Efforts are underway to broaden the market for 

biodiesel. 

  The Energy Information Administration’s comparison of petroleum diesel fuel and 

biodiesel show that biodiesel has both pluses and minuses: 

An important characteristic of diesel fuel is its ability to ignite on its own, as it must in a diesel 

engine. This ability is quantified by the fuel’s cetane number, where a higher cetane number 

means that the fuel ignites more quickly. The cetane number for biodiesel ranges from about 46 

to 57. In comparison, the cetane index for petroleum diesel ranges from 40 to 52. Thus biodiesel 

tends to ignite more easily. 



Another important characteristic is lubricity. Fuel injectors and some types of fuel pumps rely on 

fuel for lubrication. Biodiesel has better lubricity than low-sulfur petroleum diesel or the ultra-low-

sulfur petroleum diesel to be introduced in 2006. However, the performance of biodiesel in cold 

conditions is markedly worse than petroleum diesel. As well, the energy content per gallon of 

biodiesel is approximately 11 percent lower than petroleum diesel, and vehicles running on a 

biodiesel blend will achieve fewer miles per gallon of fuel. 

The presence of oxygen in biodiesel improves combustion and reduces hydrocarbon, 

carbon monoxide, and particulate emissions, but it also increases nitrogen oxide emissions. 

Biodiesel from virgin vegetable oil reduces carbon dioxide emissions and petroleum 

consumption when used in place of petroleum diesel, based on a life cycle analysis that 

accounts for resource consumption and emissions at all steps in the production and use of each 

fuel. EIA, Biodiesel: Performance, Cost and Uses, 

http://www.eia.doe.gov/emeu/plugs/plbiodsl.html. (a. April 20, 2008). 

 Although doubts have been expressed about the performance of biodiesel in cold 

weather, the industry trade association, the National Biodiesel Board, says that “biodiesel 

blends of 20 percent and below will work in any diesel engine without the need for modifications.  

These blends will operate in diesel engines just like petroleum diesel.  If the blend has been 

properly treated by the petroleum company, it will work year round, even in cold climates.  B20 

also provides similar horsepower, torque, and mileage as diesel.” National Biodiesel Board, 

Guide for Consumers (2008). 

 To date, the production of biodiesel in the United States has been sufficiently low that it 

has not produced as much of adverse public reactions as ethanol, discussed infra.  If production 

increases, however, these issues will arise. 

 

3C Cellulosic ethanol 

 Currently, interest is great in a new blend of ethanol made from plant waste after 

farmers’ harvest.  The new blend would provide income to the farmers, reduces exhaust 

emissions, and when the reduction in emissions is combined with the carbon dioxide reduction 

from the plant waste used, the reduction can be 90% or greater. The National Commission on 

Energy Policy’s 2004 report put much emphasis on research and development of cellulosic 

ethanol.  National Commission on Energy Policy, Ending the Energy Stalemate 70-84 (2004).  



Section 1501 of the Energy Policy Act of 2005 includes special incentives for the development 

of cellulosic ethanol as part of its general requirements that refiners increase their use of 

ethanol, and EISA of 2007 expanded the mandate for cellulosic ethanol further.. 

 By 2022, 21 billion gallons of cellulosic ethanol will be needed to meet the EISA 

requirements. Starting in 2009, the national RFS establishes a new fuel production subset for 

advanced biofuels. This includes subcategories of cellulosic biofuels and biomass-based diesel.  

Fuels derived from woody biomass, plant-based cellulose, and other natural materials are 

widely viewed as the successors to today’s corn-based ethanol fuel. Although there is only one 

U.S. cellulosic ethanol plant in operation 

today in Georgia, the conversion of any such starch into fuel opens up a new avenue to 

reducing petroleum use and greenhouse gas emissions over the long term. 

 However, much work remains to achieve the full promise of cellulosic ethanol. In 

particular, the true potential for cellulosic fuel is unknown because of these, among other, 

technological and cost uncertainties: 

 • Technology—Establishing a new generation of biofuels will require scientific 

breakthroughs to optimize the processes for breaking down cellulosic material, including 

pretreatment, enzyme hydrolysis, and sugar fermentation. In addition, progress must be made 

on the integration of these processes into a single 

cellulosic ethanol plant, often called a biorefinery. 

 • Cost—Producing fuel from cellulosic material has much higher 

capital costs than conventional grain ethanol processes. Researchers at the Department of 

Mechanical Engineering at Iowa State University compared the capital and operating costs for 

an ethanol plant with that of a similarly sized biorefinery. 

They found that to construct a plant capable of delivering a 150-million-gallon gasoline 

equivalent, the cost was around $111 million for a conventional grain ethanol plant and as much 

as $854 million for an advanced biorefinery. National Governors Association, Greener Fuels, 

Greener Vehicles (2008). 



 EISA requires the production of corn-based ethanol to reach a peak in 2015 and 

continue to match that output in future years.  Growth in ethanol production after 2015 is to 

come from cellulosic ethanol or other advanced biofuels. 

 

 

  

 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  Oil industry commentators doubt the feasibility of achieving these targets for cellulosic 

ethanol: 

Outside of a few small cellulosic ethanol plants that are just becoming operational on a 

commercial scale, all of the fuel ethanol is now being produced in 160 corn ethanol processing 

plants. As with biodiesel, most of these processing plants are operating in the Corn Belt states 

and are owned by small companies or growers’ cooperatives. The companies active in 

developing cellulosic ethanol plants also are mostly small companies. But a few major oil 

companies and paper companies are now participating in cellulosic ethanol development 

projects. 

With the exception of processes now used to convert cornstarch into ethanol, technologies for 

producing advanced renewable fuels are still in the research and development or pilot plant 

stage. There are only a handful of plants currently being developed to produce cellulosic ethanol 

on a commercial scale. One is a plant in Japan that has been producing commercial quantities 

of cellulosic ethanol from wood chips and wood waste for the past 2 years. Another is a project, 

well under way, in which a paper mill is being converted into a biofuels production facility using 

wood chips and black liquor as feedstock. 

In addition, two funded projects are emerging from pilot operations and are being scaled up to 

produce cellulosic ethanol from municipal solid waste. And there is an exciting project under 

way in which a 2-stage thermal process is being used to convert forest residue and wood waste 

into cellulosic ethanol on a commercial scale. However, there is still a long way to go before the 

RFS mandate can be met, as additional R&D of biofuels processes remain in progress to 

perfect and improve process efficiency, obtain higher biofuels yields, and make a wider range of 

advanced biofuels from the cellulosic waste.  

Tim Sklar, Obstacles Bedevil EISA’s Renewable Fuel Mandate, Oil & Gas Journal, March 17, 

2008. 

 The Energy Information Agency also estimates that the cellulosic ethanol industry will be 

unable to meet the targets set by EISA: “Although the situation is very uncertain, the current 

state of the industry and EIA’s present view of projected 

rates of technology development and market penetration of cellulosic biofuel technologies 

suggest that available quantities of cellulosic biofuels before 2022 will be insufficient to meet the 

new RFS targets for cellulosic biofuels, triggering both waivers and a modification of applicable 



volumes, as provided for in Section 211(o) of the Clean Air Act as amended by EISA2007.” 

http://www.eia.doe.gov/oiaf/aeo/pdf/overview.pdf (a. April 21, 2008). 

 Many companies are applying biotechnology to a wide range of plant species in order to 

design plants that will maximize production of cellulosic ethanol. Some scientists believe that “a 

decade of intensive biotechnology could now do for an energy crop as much as centuries of 

selective breeding have done for many food crops.”  Jeff Tollefson, Not Your Father’s Biofuels, 

451 Nature 880 (2008). 

 But ecologists are concerned that the breeding of nonnative plants for ethanol 

production may increase the problem of invasive plant species.  “Biofuel feedstocks are being 

selected, bred, and engineered from nonnative taxa to have few resident pests, to tolerate poor 

growing conditions, and to produce highly competitive monospecific stands – traits that typify 

much of our invasive flora.” Jacob N. Barney and Joseph M DiTomaso, Nonnative Species and 

Bioenergy: Are We Cultivating the Next Invader? 58 Bioscience 64 (2008). 

 

Tariffs on imported ethanol 

Corn growers have persuaded Congress to levy a tariff on imported ethanol of 54 cents per 

gallon.  Ethanol made from sugar cane is the cheapest source of ethanol on the world market.  

Brazil, the largest producer of sugar-based ethanol, expects to produce 6 billion gallons of 

ethanol in 2008, and plans to export about 10% of it to the United States.  At current ethanol 

prices in the United States, the Brazilian ethanol can undercut U.S. corn-based ethanol’s price 

even after the tariff is paid. Kenneth Rapoz, Demand for Ethanol From Brazil May Rise, Wall 

Street Journal, April 14, 2008. 

 Consumer interest groups in the United States have advocated repeal of the tariff so that 

even more sugar-based ethanol from tropical regions could be imported.  Very few parts of the 

United States are suitable for growing sugar cane, which thrives in hot weather.  If the embargo 

on trade with Cuba were to be lifted, that country might become a significant exporter of sugar-

based ethanol. Currently, free trade agreements with other Caribbean nations allow importation 

of ethanol without paying the tariff. Kaylan Little, Driving the Market: The Effects on the United 

States Ethanol Industry if the Foreign Ethanol Tariff is Lifted, 28 Energy L.J. 693 (2007). 



   But environmental groups worry about the impact of increasing Brazilian production. 

The rain forest does not provide soils conducive to sugar cane, but if sugar cane plantations 

continue to take over grazing land, the cattle grazers may push farther into the forest, with 

adverse impacts on biodiversity and climate change. 

 

Effect on food prices 

Biofuels are currently under attack as world food prices have been rising, as the following news 

report from an April 18, 2008, international conference in Paris indicates: 

“PARIS (AFP) — Hailed until only months ago as a silver bullet in the fight against global 

warming, biofuels are now accused of snatching food out of the mouths of the poor. Billions 

have been poured into developing sugar- and grain-based ethanol and biodiesel to help wean 

rich economies from their addiction to carbon-belching fossil fuels, the overwhelming source of 

man-made global warming. 

Heading the rush are the United States, Brazil and Canada, which are eagerly transforming 

corn, wheat, soy beans and sugar cane into cleaner-burning fuel, and the European Union (EU) 

is to launch its own ambitious programme. But as soaring prices for staples bring more of the 

planet's most vulnerable people face-to-face with starvation, the image of biofuels has suddenly 

changed from climate saviour to a horribly misguided experiment. 

On Friday, the head of the International Monetary Fund (IMF) said biofuels "posed a real moral 

problem" and called for a moratorium on using food crops to power cars, trucks and buses. The 

vital problem of global warming "has to be balanced with the fact that there are people who are 

going to starve to death," said Dominique Strauss-Kahn. "Producing biofuels is a crime against 

humanity," the UN's special rapporteur for the right to food, Jean Ziegler of Switzerland, said 

earlier. 

Biofuels may still be in their infancy but they are growing rapidly, with annual production leaping 

by double-digit percentages. In a speech on Wednesday that set down a target for reducing US 

carbon emissions, George W. Bush pointed to legislation requiring US producers to supply at 

least 36 billion gallons (136 billion litres) of renewable fuel by 2020. 

In 2007, 20 percent of grain -- 81 million tonnes -- produced in the United States was used to 

make ethanol, according to US think tank the Earth Policy Institute, which predicts that the 



percentage will jump to nearly a quarter this year. "We are looking at a five-fold increase in 

renewable fuel," Bush's top climate change advisor, Jim Connaughton, said in Paris on 

Thursday at a meeting of the world's major greenhouse gas polluters. But more than half of that 

legislatively-mandated production would come from "second generation" biofuels made from 

non-food sources such as switchgrass and wood byproducts, he said. 

The EU's and the Brazilian delegates in Paris contested the link between biofuels and the world 

food crisis. "This is highly exaggerated," Sergio Serra, Brazil's ambassador for climate change, 

told AFP. "There is no real relation of cause and effect between the expansion of the  

production of biofuels and the raising of food prices. At least it is not happening in Brazil." 

EU Environment Commissioner Stavros Dimas said experts would report back by the end of 

May on how to guarantee that Europe's planned biofuel boost would not impinge on the 

environment or the poor. "There are a lot of concerns about social impacts, rising food prices 

and environment issues, and for all those reasons we want to insist on sustainability criteria in 

our legislation," he said. 

Defenders of biofuels say food shortfalls have multiple causes, including a growing appetite for 

meat among the burgeoning middle class in China and India.” 

Life-cycle emissions 

Does the production of ethanol have a beneficial or harmful impact on climate change? This 

issue has been hotly debated, with wide-ranging estimates both pro and con.  The Union of 

Concerned Scientists explains the difficulty of making these analyses: 

Plants capture carbon from the atmosphere through the process of photosynthesis. The burning 

of biomass returns this recently captured carbon to the atmosphere, a cycle that—unlike the 

combustion of fossil fuels—produces no net increase in atmospheric carbon. Unfortunately, 

biofuel production is typically powered by fossil fuels, so the global warming pollution from that 

process must be added to the equation. 

In addition, heat-trapping emissions generated by biomass production practices not related to 

combustion must be taken into account. This includes significant amounts of CO2 and methane 

(CH4) from petroleum recovery and natural gas processing, and nitrous oxide (N2O) from 

fertilizers added to the soil (Alder et al. 2007). Direct and indirect changes in land use can also 

have an impact on emissions. 



The net impact of bioenergy on global warming depends on the type of biomass being used; 

how the feedstock is grown; the fuel production, refining, and delivery methods; the energy 

resource being displaced; and how the land would have been used if it had not been converted 

for bioenergy use. (UCS, Biofuels: An Important Part of a Low-Carbon Diet (Nov. 2007)). 

 The problem becomes significantly more complex if the changes in land use brought 

about by shifting to biofuel crops are taken into account. Studies published in Science in early 

2008 suggest that the conversion of land to crops used for biofuels can greatly increase 

greenhouse gas emissions: 

Although biofuels have the potential to reduce CO2 emissions, secondary effects of biofuel 

production must also be considered, such as how much CO2 is released by the conversion of 

land to the production of biofuel stock. Fargione et al. (p. 1235) analyze the carbon balance of 

the conversion of a variety of carbon-rich land types to food-based biofuel croplands and find 

that the carbon debt incurred by the conversion process can be as much as 420 times that of 

the annual greenhouse gas emission reductions that result from the displacement of fossil fuels 

from the energy generation process. Biofuels made from waste biomass, or grown on 

abandoned agricultural lands, can avoid most, or even all, of that carbon debt, however. 

Searchinger et al. (p. 1238) have modeled greenhouse gas emissions in the production of corn-

based ethanol. Instead of generating a roughly 20% reduction in greenhouse gases, as typically 

is claimed, emissions would approximately double during the first 30 years of implementation 

and create an emission increase that would take more than 160 years to recoup. 

Science, February 29, 2008: Vol. 319, p. 1157.  

 Searchinger and his coauthors calculated that an ethanol increase of 56 billion liters, 

diverting corn from 12.8 million hectares of U.S. cropland, would in turn bring 10.8 million 

hectares of additional land into cultivation. Locations would include 2.8 million hectares in Brazil, 

2.3 million hectares in China and India, and 2.2 million hectares in the United States. 

 Some countries have begun to re-examine their policies regarding biofuels. Several 

countries — including Australia, Britain, France, Germany, the Netherlands, Switzerland, as well 

as parts of Canada — have removed or are revising incentives for farmers, biofuel refiners and 

distributors. The manufacturers and sellers will have to quantify their fuel’s net effect on the 

environment before being eligible for subsidies, or even to count toward national biofuel quotas. 



Many European countries aim to have 5.75 percent of their transportation fuel made from 

renewable sources by the end of the year. 

 There is increasing evidence that the total emissions and environmental damage from 

producing many “clean” biofuels often outweigh their lower emissions when compared with 

fossil fuels. More governments are responding to these findings. Germany recently canceled tax 

exemptions for biodiesel at the pump and is about to pass a mandate that only biofuels meeting 

sustainability criteria would count toward the national quota. Elizabeth Rosenthal, Europe, 

Cutting Biofuel Subsidies, Redirects Aid to Stress Greenest Options, N.Y. Times, Jan. 22, 2008. 

 California is developing a low carbon fuel standard (LCFS) that will provide a rating 

system that takes into account the greenhouse gas impacts of each kind of motor fuel 

throughout its life cycle – from the well to the tailpipe.  “Under the LCFS, fuel providers would be 

required to track the global warming intensity (GWI) of their products, measured on a per-unit-

energy basis, and reduce this value over time. 

“Global warming intensity” is a measure of all of the mechanisms that affect global climate 
including not only greenhouse gases (GHGs) but also other processes (like land use changes 
that may result from biofuel production). The term “life cycle” refers to all of the activities 
included in the production, transport, storage and use of the fuel.... For convenience, the term 
carbon intensity is used to refer to the total life cycle GWI per unit of delivered fuel energy.” 
http://www.energy.ca.gov/low_carbon_fuel_standard/UC-1000-2007-002-PT1.PDF 

 

 

Fuel efficiency 

Much of the analysis and public debate about ethanol has focused on whether manufacturing 

ethanol takes more nonrenewable energy than the resulting fuel provides. Calculations of net 

energy are highly sensitive to assumptions about system boundaries, parameter values, and 

differences between different types of fossil energy. Alexander E. Farrell, Ethanol can contribute 

to environmental and energy goals, 311 Science 506 (2006). 

 Cornell Ecologist David Pimentel concludes that production of ethanol uses more energy 

than it creates. “Energy outputs from ethanol produced using corn, switchgrass, and wood 

biomass were each less than the respective fossil energy inputs. Ethanol production using corn 

grain required 29% more fossil energy than the ethanol fuel produced. David Pimentel and Tad 



W. Patzek, Ethanol Production Using Corn, Switchgrass, and Wood, 14 Natural Resources 

Research 65 (2005). 

 On the other hand, The United States Department of Agriculture relies on a study by 

Hosein Shapouri and Andrew McAloon that finds that ethanol has a favorable net energy 

balance. “Corn ethanol has a positive energy balance, even before subtracting the energy 

allocated to by products. The net energy balance of corn ethanol adjusted for byproduct credits 

is 27,729 and 33,196 Btu per gallon for wet- and dry-milling, respectively, and 30,528 Btu per 

gallon for the industry. The study results suggest that corn ethanol is energy efficient, as 

indicated by an energy output/input ratio of 1.67.” 

http://www.usda.gov/oce/reports/energy/net_energy_balance.pdf 

 


