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I. Introduction
On Wednesday, February 25, 2009, at 10 am, the Committee on Environmental Protection will hold an oversight hearing on the topic of “The Sustainability of Biofuels.” 

II. Background

In recent years, biofuels have been hailed as clean, renewable alternatives to fossil fuels by some while being characterized by others as being too energy intensive, increasing carbon emissions, and driving up global food prices. As scientists, environmentalists, farmers, oil companies, and others continue to debate the potential positive and negative impacts of biofuels, policy makers face the pressing question of whether and how to incorporate biofuels into a sustainable energy policy. New York City has already incorporated biofuels into its operations, primarily through the use of biodiesel blends. City agencies have begun to shift their diesel fleets towards biodiesel blends, and continue to expand those efforts. Last January, this Committee heard testimony on a proposal to mandate the use of 5% biodiesel in heating oil in New York City. The proposal was welcomed by many environmentalists and public health advocates, though some witnesses worried about global environmental impacts as well as the effect on reliable and safe heating in New York City. 
This hearing is intended to bring together stakeholders with a variety of perspectives on biofuels, and to work towards a consensus on whether and how biofuels may be incorporated into New York City’s energy supply in a sustainable manner. New York City’s role in determining the extent to which biofuels will be incorporated into our energy supply is somewhat limited because many energy supply decisions are made at the State and national levels. The use of biofuels in the City’s on- and off-road diesel fleets and the composition of home heating oil in the City are the primary elements of our energy supply over which the City has authority. The use of biofuels in both of these cases means using biodiesel or biodiesel blends. This hearing therefore focuses to a greater extent on the use of biodiesel than on other biofuels.
Several aspects of biodiesel use have been the subject of discussion and controversy. Key areas of interest to this Committee are: 1) local air pollution impacts of biodiesel use, 2) lifecycle energy input and carbon emissions, 3) the effect of biodiesel production on food prices, 4) biodiesel’s impacts on the reliability, diversity, and independence of New York City’s energy supply, and 5) quality control for biodiesel and its effects on equipment functioning. 
III. Biofuel Basics 
a. Biodiesel

Biodiesel is a fuel produced from any of a variety of plant oils, animal fats, or used cooking greases or oils. Raw vegetable oils and animal fats are converted to biodiesel through a process called transesterification, wherein the oil and fat react with an alcohol (normally methanol) in the presence of a catalyst such as lye (sodium hydroxide) to produce biodiesel. Glycerin is a co-product of the process, and is sometimes sold by biodiesel producers for use in cosmetic or pharmaceutical goods. On average, 100 pounds of oil or fat, along with 10 pounds of alcohol, produces 100 pounds of biodiesel and 10 pounds of glycerin.
 The raw material used to produce biodiesel is referred to as its feedstock. Oil from soy beans is the most common feedstock for biodiesel in the United States, though biodiesel can also be made from a variety of other plant oils such as cottonseed and canola, from recycled cooking grease and oil, or from animal fats such as beef tallow and pork lard.

Biodiesel is used as a substitute for or an additive to petroleum-based diesel fuel. In its pure form, biodiesel requires special handling and possible equipment modifications.
 It is therefore used most frequently in blends along with conventional petroleum-based diesel. Blends of biodiesel are named according to the percentage of biodiesel they contain – for example, B100 indicates that a fuel is pure biodiesel, while B5 indicates that the fuel contains 5% biodiesel and 95% petroleum-based diesel. At the B5 level, a biofuel blend meets the specifications of ASTM International (the industry’s fuel-rating association) for conventional diesel fuel for use in vehicle engines as well as in home heating oil, and can be used interchangeably with pure petroleum diesel fuel. 


New York City uses roughly 750 million gallons of home heating oil each year. Using a B5 blend instead of pure petroleum-based diesel fuel throughout New York City for that purpose would replace approximately 38 million gallons of petroleum-based fuel with biodiesel. A B20 blend would replace approximately 150 million gallons. 
 Additionally, many of New York City’s agencies maintain fleets of diesel-powered vehicles. As part of PlaNYC, the City’s sustainability plan, City agencies have incorporated biodiesel use into their operations, and continue to expand biodiesel use. The Department of Parks and Recreation uses B5 fuel at its fueling stations for heavy duty vehicles and has moved towards using B20 in all of its 800 diesel-powered vehicles, along with other diesel-powered equipment. The Department of Sanitation uses B5 throughout its on- and off-road fleets, and has piloted the use of B20 at one depot in Queens. The Department of Transportation uses B5 in all of its diesel-powered trucks, and the Department of Environmental Protection uses B5 in its Queens maintenance fleet as well as at all nine fueling stations for its water main and sewer maintenance operations.

b. Ethanol and other Biofuels
Ethanol, or ethyl alcohol, is an alcohol that has become commonly used as a fuel in vehicles and other engines. It is produced by milling and fermenting grains, most commonly corn, though a variety of other crops can be used, such as sugar cane, wheat, and sugar beet. Criticisms of “first generation” biofuels made from food crops, particularly concerns about their impacts on food prices, have prompted efforts to develop a “second generation” of biofuels that are not made from food crops. Agricultural waste products such as corn stalks and wood chips can be used to make cellulosic ethanol and other biofuels. Non-food crops, such as switchgrass and jatropha can also be used to make these second generation biofuels. Second generation biofuels provide a promising path for future energy needs, but they are not yet available on a large scale. According to a recent report from the International Energy Agency, technical barriers remain to widespread use of second generation biofuels, but a number of promising options are in development.

IV. Biodiesel Impacts and Issues
a. Local Air Pollution Benefits 
The use of biodiesel in place of conventional petroleum-based diesel home heating oil has benefits for local air quality. Emissions of particulate matter (PM), carbon monoxide (CO), hydrocarbons (HC), nitrous oxides (NOx), and sulfur dioxide (SO2) are all lower for biodiesel blends than for conventional home heating oil.
 Biodiesel contains approximately 11% oxygen, allowing the fuel to burn more completely than petroleum-based fuel does. Some PM and HC emissions are due to unburned fuel, and can be toxic or carcinogenic. Because of the oxygen content of biodiesel that allows the fuel to burn more completely, PM and HC emissions from biodiesel blends can be reduced disproportionately to the percentage of biodiesel in the blend. B20 fuel can reduce these air toxics by up to 40%.
 While reports have indicated that NOx emissions increase slightly when biodiesel is used in vehicle engines, this is not the case when biodiesel is used in home heating oil.
 A different combustion process in home heating applications leads to a reduction in NOx proportional to the amount of biodiesel in the fuel blend. Similarly, SO2 is reduced proportionally to the amount of biodiesel in the fuel blend. For each percentage of biodiesel that is added to the fuel mix, therefore, a 1% decrease in sulfur dioxide and nitrous oxides will occur, and a greater than 1% decrease in hydrocarbons and particulate matter will occur.
New York City’s poor air quality has been linked with high levels of asthma and other respiratory problems amongst the City’s residents, and any potential reductions in local air pollutants must be considered a possible benefit to public health. This is particularly relevant to the sulfur reduction that would accompany the use of biodiesel blends. While the United States Environmental Protection Agency regulates the sulfur content of fuel for use in vehicle engines, sulfur levels in home heating oil are not regulated and can be very high [get number]. This, combined with the reduction that biodiesel blends produce in NOx emissions from home heating oil use, has led groups such as the American Lung Association to conclude that much greater environmental benefit is derived from the use of biodiesel in home heating oil than as a transportation fuel.
 Some groups have suggested that an equal air quality benefit could be achieved through a mandate that Ultra Low-Sulfur Diesel (ULSD) fuel be used for all home heating oil in New York City.
 Groups such as the American Lung Association and the Environmental Defense Fund, meanwhile, advocate blending biodiesel into ULSD fuel to achieve maximum air quality benefits.

b. Global Impacts of Biodiesel Use
Advocates for the use of biodiesel state that, unlike petroleum-based diesel fuel, biodiesel is a renewable resource, and that fuels made from carbon-absorbing crops release much less carbon dioxide into the atmosphere than do fossil fuels, resulting in a healthier planet. Some scientists, however, have disputed several aspects of this claim, leading to widespread controversy in the past several years over the use of biofuels. Some have questioned whether biofuels are indeed renewable, claiming that more energy is needed to produce them than is gained by the end product. Some studies, described below, indicate that rising demand for biofuels is having unintended negative consequences for both carbon emissions and global food prices. If increased demand for the crops used to make biofuels leads to conversion of land from forests, grasslands, or other valuable ecosystems, the loss of these carbon-absorbing ecosystems may negate the benefits of biofuel use in terms of global carbon emissions. Increasing demand for crops used to make biofuels has been additionally blamed for increases in food prices as farmers who once raised crops for food instead use the land to raise crops for biofuels.
Three major questions have been the source of controversy over biofuels: 1) whether the fuels are, in fact, renewable –whether they produce more energy than their creation consumes; 2) whether replacement of petroleum-based fuels with biofuels results in an aggregate decrease in carbon emissions; and 3) whether the use of biofuels results in increases in food prices. In looking at these three questions, it is important to remember that there are many types of biofuels, all with different impacts on global environmental and economic systems. Here, the focus is on biodiesel, which is made primarily from soy oil in the United States.
Energy Balance
The energy balance of soy-based biodiesel is generally agreed to be positive, confirming that soy-based biodiesel is in fact a renewable resource. The National Renewable Energy Laboratory of the United States Department of Energy estimates that biodiesel contains 2.5 to 3.5 units of energy for each unit of energy that is used to produce it.
 The net energy ratio (NER) of a fuel is a measure of the amount of energy the fuel yields as a proportion of the energy used to produce it. In a study comparing a variety of models that have been used to estimate the NER of soy-based biodiesel production, several members of the American Society of Agricultural and Biological Engineers found that the average NER for soy-based biodiesel was 2.55.
 Any NER value over 1 indicates that the fuel generates more energy than it consumes. One past study, according to the authors, had found an NER for soy-based biodiesel of less than one, while three others found NER values between 1.93 and 3.21. The amount of energy used to produce biodiesel is difficult to calculate, and researchers’ methods of calculating this account for much of the difference in figures. One major source of difference has to do with the co-products of soy-based biodiesel. Soy oil is used to produce biodiesel, while the meal of the bean is used to produce food or animal feed. Additionally, the glycerine that is produced during transesterification accounts for some energy use. The amount of energy that is attributed to the production of each of these co-products varies amongst researchers. Nevertheless, most studies of the energy balance of soy-based biodiesel find that it has a positive energy balance.
Carbon Emissions
The carbon emissions attributable to biodiesel over the lifecycle of the fuel present an even more complex problem than the calculation of biodiesel’s energy balance. Life cycle analysis of a fuel’s carbon emissions takes into account the carbon emissions generated at every stage of production. For soy-based biodiesel, this includes growing the plants, transporting raw materials, refining plant oils into biodiesel, etc. However, not all life cycle analyses factor land use changes into the calculation of carbon emissions. A joint 1998 study by the United States Departments of Agriculture and Energy concluded that biodiesel results in a 78% reduction in carbon dioxide emissions.
 More recently, the California Air Resources Board (CARB) has developed draft “look-up tables” for various fuels as part of its attempts to institute a low-carbon fuel standard. The California standard applies to transportation fuels, but is also relevant to fuel to be used for home heating oil. The carbon intensity value for soy-based biodiesel in the most recent draft of the CARB standards is 26.9 grams of carbon dioxide equivalent per mega-joule of energy in the fuel (gCO2e/MJ), compared to 94.71 gCO2e/MJ for petroleum-based diesel fuel, a 71.5% decrease in net carbon emissions. None of these life cycle analyses takes into account the effects on carbon emissions caused by indirect land use change due to increased demand for the crops used to produce biodiesel. 
Land use change has been the source of disagreement over the impact of biofuels on carbon emissions since the release of two studies arguing that such land use change may mean that more prevalent use of biofuels will increase, rather than decrease, carbon emissions.
 Valuable carbon-sequestering ecosystems, these studies argue, will be converted to the production of crops for biofuels, an aspect of biofuel carbon emissions that has been ignored in previous analyses of life cycle carbon emissions. Calculation of the carbon emissions from biofuels changes drastically when land use change is included in models of carbon emissions. Methodology used to calculate greenhouse gas emissions for compliance with a German biofuels mandate, for example, shows a 57.9% reduction of carbon emissions for soy-based biodiesel emissions when compared to petroleum-based diesel when land use changes are not considered, but a 5.2% increase when land use changes are included in the calculation.
 Scientists from the United States Department of Energy are skeptical about how land use is included in carbon emissions calculations, arguing that recent studies rely on hypothetical worst-case scenario models, and do not look closely at where the production of biofuels will happen in reality.
 In any case, the land use impacts of biofuel production vary depending on the feedstocks used, the type of biofuel being produced, and its methods of production. Some biodiesel is produced using waste animal fats and cooking oils, for example, resulting in a much more sustainable fuel because these materials would otherwise have been discarded. Biodiesel advocates point out that soybean meal is still used for food production or animal feed when the soy oil is used for biodiesel, but critics nonetheless worry that natural lands and will result in increases in carbon emissions. Currently no consensus exists as to how land use changes should be taken into account in carbon emissions analysis.
Food Prices
Land use change concerns have also prompted worries that increased demand for biofuels made from food crops contributes to higher food prices globally. A World Bank study released in July of 2008 concluded that rising grain (such as corn) and oilseed (such as soy) prices were due in large part to the expansion of biofuel production in the United States and the European Union.
 Global stocks of grains and oilseeds decreased, according to this report, because of US and EU incentives for biofuel production, raising prices and increasing the price fluctuations due to droughts and other events. Many common concerns regarding biofuels’ impacts on food prices are similar to concerns regarding their impacts on carbon emissions: increased use of crops for fuel has the potential to displace crops being used for food, thus driving up food prices. 

Sustainability Standards for Biofuels
According to Alex Farrell, a researcher with the Energy and Resources Group at the University of California, Berkeley, and a contributor to draft versions of the CARB standards, concerns about carbon emissions and food prices are valid, but not all biofuel production is bad, and steps can be taken to improve it further.
 The use of waste and residues for biofuel production, such as using waste oil and fat for biodiesel, is the best strategy, according to Farrell. Without enough supply of waste materials, however, he advocates ensuring that biofuel crops are grown on land that does not compete with wilderness or food land and growing biofuel feedstocks in rotation with food crops. Numerous other researchers agree, emphasizing that biofuels production should shift towards the use of waste biomass and crops grown on agriculturally marginal lands to avoid affecting global food prices.
 The different impacts on carbon emissions caused by different feedstocks and agricultural practices have led environmentalists to advocate for an industry-wide sustainability certification system that would ensure that increased use of biofuels does not result in negative environmental and social impacts. In the absence of such a certification system, no consensus exists on how to account for land use change in calculating biofuels’ carbon emissions.
c. Impact on the Security of the New York City Energy Supply

Regardless of air quality and carbon emissions benefits, many have argued that biofuels are an important component of establishing energy independence and increasing the diversity of the United States’ energy supply, as well as creating domestic economic activity through diverting money that would be spent on foreign oil to more local producers. Data from the New York State Energy Research and Development Authority show that the price of No. 2 heating oil in New York City fluctuated between $2.60 and $4.90 per gallon over the past year. Assuming a diesel cost of $3 per gallon, New York City would divert more than $100 million per year from petroleum-based diesel towards biodiesel given a B5 mandate, with some of that money contributing to local economic activity rather than being exported.
 In spite of this potential advantage, though, concerns have arisen about the reliability of a biodiesel supply under any biodiesel mandate, and waivers from the appropriate regulatory agency may be necessary for instances when the biodiesel supply falls short.
d. Impacts on Fuel Quality and Equipment Functioning
Oil heat industry representatives, along with representatives of the City of New York, expressed some concern at this Committee’s hearing last January over the quality of biodiesel and its impacts on the functioning of equipment. Biodiesel blends at the B5 level meet ASTM specifications for conventional diesel fuel, and no special approval or handling is needed to use B5 instead of pure petroleum biodiesel. It is believed that all warranties of home heating equipment remain valid when B5 is used. At higher levels of biodiesel blends, however, some warranties may no longer be valid. Additionally, combining biodiesel with No. 6 fuel oil, which is used in older apartment buildings, requires special equipment, which may present a problem since many buildings in New York City use this grade of fuel. Because biodiesel degrades over time, additional exceptions to a mandate may be necessary for fuel that is stored for long periods of time, such as fuel for emergency generators.
V. Biofuel Regulations in Other Jurisdictions

The Energy Policy Act of 2005 created the national Renewable Fuel Standard program, under which the total transportation fuels sold in the United States were required to be composed of at least 5.4 billion gallons of renewable fuels in 2007, increasing to 7.5 billion gallons by 2012.
 The Energy Independence and Security Act of 2007 (EISA) extended and increased this mandate, requiring that the United States transportation fuel supply contain at least 36 billion gallons of renewable fuels by 2022. The EISA additionally required that, beginning in 2016, the Renewable Fuels Standard be met with “advanced biofuels” such as cellulosic ethanol and other biofuels derived from feedstocks other than corn starch, including biomass-based biodiesel. These advanced biofuels are required to decrease the lifecycle carbon emissions attributed to the fuel by at least 20%, but the EPA, which is in charge of developing standards for fuels that meet the Renewable Fuel Standard, has not yet published standards. Acknowledging the need to include life cycle analysis, including indirect land use change, in calculations of the carbon emissions due to biofuels, EPA is working on studies to determine how to create standards that ensure true reductions in carbon emissions. Because these standards have not yet been released, it is not yet possible to use them as a guide for determining the sustainability of biofuels.
Several states have created biofuel mandates of their own. Pennsylvania has mandated that biodiesel compose increasing percentages of the diesel fuel sold in the state for use in on-road engines. This mandate is tied to in-state production capacity, with 2% of diesel required to be biodiesel when in-state production reaches 40,000,000 gallons per year, 5% when in-state production reaches 100,000,000 gallons, 10% at 200,000,000 gallons, and 20% at 400,000,000 gallons.
 The 40 million gallon in-state production level was reached in January of this year, thereby enacting the first level of the Pennsylvania mandate. 

Minnesota mandated that increasing percentages of diesel fuel for use in internal combustion engines be composed of biodiesel, reaching 2% by September 2005, 5% by May of 2009, 10% by May of 2012, and 20% by May of 2015.
 These required levels, however, are contingent on several conditions. Sufficient biodiesel supply must be available, the in-state biodiesel production level must be at least 50% of that required by the mandated level, and at least 75% of the feedstock used for the in-state supply must be produced in the United States or Canada. Additionally, at least 5% of the mandated amount of biodiesel must be produced from a feedstock other than an agricultural resource traditionally grown in the state, including such feedstocks as algae, waste oils, and tallow.  
California has legislated a “low carbon fuel standard,” which requires that fuels in California reach carbon emissions reduction targets without specifying what types of fuels should be used. Standards to be used to calculate various fuels’ emissions reductions are currently in draft form. As of January of 2009, California’s draft standards assign soy-based biodiesel a carbon intensity value of 26.9 gCO2e/MJ, compared to 94.71 gCO2e/MJ for conventional petroleum-based diesel. This figure, however, does not include an analysis of the carbon emissions due to indirect land use change, and no enforceable standards for the sustainability of biofuels have yet been attached to the low carbon fuel standard.
Massachusetts has mandated that increasing percentages of biofuels be included in number 2 petroleum diesel fuel, beginning at 2 percent in 2010 and increasing to 5 percent by 2013. Though Massachusetts has defined “eligible petroleum distillate substitute fuel” as fuel that reduces life cycle greenhouse gas emissions by at least 50%, the legislation does not spell out how this will be calculated other than specifying that best practices and other jurisdictions’ standards shall be considered. The legislation also defines “lifecycle greenhouse gas emissions” as including an analysis of carbon emissions due to indirect land use change, but without fuel standards from elsewhere that include land use change in their calculation of the carbon intensity of biofuels, it may not yet be possible to make calculations that meet the requirements of Massachusetts’ legislation.

VI. Conclusion
Given the potential benefits of biodiesel use, as well as the questions and concerns that surround them, New York City faces the continuing question of whether and how biofuels should be incorporated into its energy policies. Without clear sustainability standards available from other jurisdictions or a recognized industry-wide certification system, any legislation passed in New York City must consider how the City can ensure that its use of biofuels produces true environmental benefits. In revisiting this issue through today’s hearing, this Committee hopes to gather more information and move closer to a consensus on what particular measure, if any, the City should undertake.   
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