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EXECUTIVE SUMMARY
Biodiesel is a renewable fuel produced mainly from soy beans.  Soy beans can be grown, refined, blended, dispensed, and consumed using existing technology without leaving Pennsylvania.  
Using biodiesel can also reduce dependence upon foreign oil, improve engine longevity, reduce sulfur emissions, and support Pennsylvania soy crop prices.  
Biodiesel and biofuels do not create health hazards for Pennsylvanians like emissions do from fossil fuels. Therefore, the community health of Pennsylvania will benefit from this alternative fuel source; biofuels are more biodegradable and less toxic than petroleum-based diesel. Biofuels reduce known cancer-causing compounds by 80-90 percent, and significantly reduce unburned carbon, particulate matter, and carbon dioxide.  
In-state production capacity continues to grow rapidly.  However, price pressures have caused about 90 percent of Pennsylvania’s production capacity to be idled.  Pennsylvania exports more than half of its soy beans, while importing more than 80 percent of its biodiesel.  Since biodiesel costs about three times as much to produce as conventional diesel fuel, other states offer much higher tax credits than Pennsylvania does for biodiesel production.  Currently Pennsylvania offers a five cent per gallon tax credit toward the production of up to 12.5 million barrels per year. Pennsylvania should consider increasing the current five cent per gallon tax credit to $1.00 per gallon as a competitive incentive to produce biodiesel in state.  Without this, Pennsylvania can lose the economic benefit of this rapidly-growing industry. The National Biodiesel Board estimates that, once the output reaches 650 million gallons, the industry will have created 39,100 new permanent jobs across the country and expand the national economy by about $24 billion dollars.  Hundred of new jobs can be created in Pennsylvania and the generation of hundreds of millions of dollars in additional revenue can be created if more competitive incentives in Pennsylvania are created.  
INTRODUCTION
Like other liquid fuels, such as gasoline and ethanol, most of the world’s diesel fuel is derived from petroleum.  This was not always the case. Around 1900, Rudolf Diesel experimented with engines powered by plant oils, and by some accounts, personally favored this approach.
  Biodiesel, as a renewable fuel source, can be produced from a number of organic feedstocks, primarily those with high concentrations of plant oils.  Soy represents the primary feedstock used to produce biodiesel in the United States.  Because of this, both producers and consumers of biodiesel fuels typically reside near agricultural areas replete with soy crops.  “Biodiesel can improve the environment, enhance public health, and help Pennsylvania achieve energy independence,” according to Race Miner, Founder & Chairman of Keystone Biofuels, Inc. in Cumberland County, Pennsylvania.

CHARACTERISTICS OF BIODIESEL
Biodiesel has a number of key benefits.  Like the most common biofuel, bioethanol, biodiesel is derived from plants, making it a renewable resource.
  Unlike petroleum-based fuels, which are limited in supply, biodiesel supplies grow with each new energy crop.  Like bioethanol, biodiesel production also helps to support crop prices.  With another market for their crops, soy growers can rely more upon market economics, and less upon subsidies.  “We know that Pennsylvania farmers see soy biodiesel as a high quality product and as a positive source of new business,” according to Ben Wootton, president of Keystone BioFuels, and co-founder of the Pennsylvania Biodiesel Producers Group (PABPG).

Biodiesel is much more biodegradable and less toxic than petroleum-based diesel.
  It doesn’t have petroleum diesel’s characteristic pungent odor when burned, due largely to its near absence of sulfur content.
  “Compared to petroleum-based diesel,” continues Wootton, “it reduces known cancer-causing compounds by 80-90 percent, and significantly reduces unburned carbon, particulate matter, and carbon dioxide.”

Simply replacing conventional diesel fuel with pure biodiesel, or “B100,” can however be problematic.  Biodiesel tends to “gel” at much higher temperatures than does conventional diesel.  This dramatic state change can cause clogged fuel lines, filters and injectors, ultimately destroying the engine.  It can turn into a gel at temperatures above 32 degrees Fahrenheit,
 making it impossible to use in much of the northern United States until a suitable stabilizing agent can be found.
BLENDING & PRODUCTION FIGURES
Rather than being used as a discrete fuel source, most biodiesel is blended with conventional petroleum-based diesel at various concentrations, ranging from B2 (2 percent biodiesel) to B20 (20 percent biodiesel).  Estimates indicate that using the entire U.S. soy crop as a fuel input, would not replace more than about 6 percent of the diesel fuel consumed each year.
  And, even with the recent and dramatic expansion of production capacity, current infrastructure can only support an overall biodiesel blend of about 3.5 percent when operating at full production capacity.

As of September 2007, total U.S. production capacity is about 1.85 billion gallons per year from 165 plants.
  Planned expansions will add approximately 1.37 billion gallons per year of capacity and 80 new plants.
  In 1999, total U.S. B100 production output amounted to only about 500,000 gallons.  By 2004, five years later, production expanded about fifty times to 25 million gallons.  By 2006, production reached approximately 225 million gallons.
  “Fully operational biodiesel producers are ready to serve our state’s needs,” says Wootton.

QUALITY CONTROL: PROBLEMS & STANDARDS

Historically, inconsistencies in biodiesel production, transportation, and storage practices resulted in somewhat unpredictable chemical properties.  While not volatile, these inconsistencies had the potential to reduce performance, and even damage engines.  Because of this, vehicle manufacturers have been reticent to warrant the use of blends stronger than B5, creating a limit to demand, and precluding a more aggressive adoption curve.

In March 2007, the American Society of Testing and Materials issued the latest version of standard D6751,
 which standardizes the B100 used for blending into conventional diesel fuels.  Because of this standard, many vehicle manufacturers have agreed to include D6751-blended B5 as a valid alternative to conventional diesel fuel for engine warranty purposes.
  Cummins engines, such as those found in the Dodge Ram pickup truck are even approved for D6751-blended B20.
  When produced under strict ASTM and NCWM guidelines, biodiesel has the advantage of operating well in existing, unmodified diesel engines, and blends as low as B2 may even increase engine longevity by improving lubrication.

ENERGY CONTENT & NET ENERGY BALANCE
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Because B100, or “neat biodiesel,” contains about 118,000 BTUs per gallon, compared to No. 2 (petroleum) diesel’s 129,000 BTUs, theoretical engine performance and fuel economy would diminish by about 8.65 percent,
 but be nearly imperceptible in lower blends.  For comparison, gasoline contains about 115,000 BTUs per gallons.  Butanol, a close relative of ethanol, contains about 110,000 BTUs per gallon.  Ethanol only contains about 84,000 BTUs per gallon, requiring more gallons to do the same job.
  As a practical matter, a diesel vehicle powered by B20 would lose less than 2 percent of its theoretical fuel economy.  A flex-fuel vehicle powered by E85, on the other hand, loses almost 23 percent of its fuel economy compared to gasoline.
The net energy balance for biodiesel is also very favorable, generating over three times the fossil energy used to produce it.    Bioethanol production does not yet approach this figure, generating about 2.5 times the energy used to produce it.
  In contrast, the production process for petroleum-based diesel results in almost a twenty percent net energy loss.

OTHER POTENTIAL PROBLEMS
It is also possible for food prices to rise as a result of redirecting soy crops into fuel production.  While the corn used in ethanol is a net import for Pennsylvania, we export more than half of our soy beans each year.
  As biodiesel production expands, reducing soy exports and cultivating currently fallowed land could help to mitigate potentially adverse effects on food prices.
Public perception of diesel technology could also hinder adoption.  Many view diesel-powered vehicles as loud, unrefined, odorous, toxic, and sluggish.  While more recent technology, such as the Turbocharged Direct-Injection (TDI) diesel engine, has resolved some of these issues,
 public misinformation could be a significant obstacle to widespread adoption.  Accordingly, early adopters have included agricultural, commercial, and governmental fleets, such as mass-transit busses.

EARLY ADOPTERS & BARRIERS TO WIDER ADOPTION
In September 2007, Cumberland County announced that all of the county’s mass-transit busses would be fueled with B20, blended from biodiesel produced at Keystone BioFuels in Mechanicsburg.
  John W. Gleim, Jr. Excavating operates the pumps that fuel the busses, and the company uses the same fuel to power its vehicles and heavy equipment.

The most daunting barrier to the widespread adoption of biodiesel is production cost.  Conventional petroleum-based diesel costs about one third as much to produce as its soy-based counterpart.
  New technologies, such as “micro-reactors,” could reduce costs in the long term by speeding the production process.
  For the moment, however, price pressures continue to hamper the adoption curve for this fledgling industry, and most of Pennsylvania’s biodiesel production capacity sits idled.  "I am running about 8 percent of what I was doing last year. The industry is producing right at about 10 percent capacity," continues Wootton, "We're all bleeding money."

PENNSYLVANIA INCENTIVES FOR BIODIESEL PRODUCTION & FACTORS MITIGATING THEIR EFFECTIVENESS
Recognizing this problem, the federal government offers a $1.00 per gallon incentive for the production of B100.
  In 2004, Pennsylvania passed the “Alternative Fuels Incentive Bill,” which offers a five cent per gallon tax credit toward the production of up to 12.5 million barrels per year.
  While a proverbial “drop in the bucket” compared to the federal credit, the combined incentives have already encouraged local firms to build biodiesel infrastructure.  Worley & Obetz, for example, received a $175,000 grant to plan a new biodiesel production facility. 
  They also opened Independence Biofuels, the first biodiesel injection-blending facility on the east coast, in Middletown, PA.

Biodiesel blended at Independence Biofuels will be produced at Keystone BioFuels in Shiremanstown, PA, which began operation of its million gallons per year biodiesel production facility in January 2006.  By December of 2006, with the help of a First Industries Fund loan guarantee, Keystone planned to expand production to 5-7 million gallons per year.  Fed by virgin oil from soy grown and crushed at Wenger Feeds in Rheems, PA, among other nearby facilities, 
 this supply chain highlights the efficiency of de-centralized energy production.  The biodiesel is produced, blended, and consumed within 30 miles of the soy bean fields.
Even with Pennsylvania’s abundant soy crops, growing biodiesel infrastructure, and localized supply chain, more than 80 percent of the biodiesel consumed in Pennsylvania is currently imported.
  “It’s not just about having biodiesel at the fuel pump,” continues Wootton, “It’s about having biodiesel made here in Pennsylvania, from Pennsylvania crops and sources, at the fuel pump.”
  Other states make larger biodiesel production incentives available, making it cheaper to buy fuel produced in those states, even after accounting for the additional cost of transporting the fuel to Pennsylvania.  For example, Maryland offers a twenty cent tax credit for each gallon of soy-based B100 produced,
 while Indiana offers $1.00 per gallon, or twenty times the Pennsylvania incentive.
  Some states not listed in the table also offer production incentives that are not as easily quantifiable, and as such, are not included in this comparison.  Complete state-by-state
information is available through the U.S. Department of Energy’s Energy Efficiency and Renewable Energy web site.

	Summary of Biodiesel Incentives by State  

	State:
	Incentive:
	Applies to:

	WY
	No Incentives
	n/a

	PA
	$0.05/gallon
	Production

	MT, VA
	$0.10/gallon
	Production

	MD, OK, SC
	$0.20/gallon
	Production

	CT, MO
	$0.30/gallon
	Production

	AR
	$0.50/gallon
	Production

	IN, KY
	$1.00/gallon
	Production

	IA, KS, NM
	$1.50/gallon
	Retail

	Source: US DOE EERE


CONCLUSION
As with any new technology, biodiesel cannot yet stand on its own.  Current low-concentration blends are a step in the right direction.  They can mitigate dependence upon petroleum diesel while supporting Pennsylvania’s soy bean farmers and agri-business.  They enhance engine lubrication and lower emissions in existing vehicle fleets.  And, they can do all this with a negligible impact on vehicle performance. 
Absent competitive incentives to produce biodiesel in-state, however, Pennsylvania will largely lose the economic benefits of this rapidly-growing industry.  The National Biodiesel Board estimates that, once the output reaches 650 million gallons, the industry will have created 39,100 new permanent jobs across the country, expanding the national economy by about twenty-four billion dollars.  If we don’t stay competitive, “Pennsylvania could miss out on the creation of hundreds of new jobs,” says Wootton, “and the generation of hundreds of millions of dollars in additional revenue.”

Nothing contained in this report should be construed as an attempt to aid or hinder the passage of any legislation before the General Assembly or Congress. 
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