	 Corn Ethanol (etoh)
	Hydrogen Fuel Cells
	Ultra Low Sulfur Diesel
	Natural Gas

	Made by distilling corn kernels.
	Hydrogen is a carrier – not a fuel; it must be produced by process using natural gas or electricity (ay, there’s the rub) and stored
	Petro-diesel – made from heating crude oil to high temp.  This IS the conventional diesel – low S mandated since 2006.
	Compressed N.G. or chilled until Liquified NG.

	Preferable to and used as a substitute for methyl tertiary-butyl ether (mtbe) as gasoline additive to replace lead.
	
	
	

	Early study suggested it a net drain on oil. Recent best estimate: 12% reduction in emissions cf gasoline; only 11% if E85 used.
	
	
	GHG emissions 25% lower than gasoline and currently cheaper.

	
	Produces zero emissions.
	
	

	Trend is to power ethanol distilleries by coal - thus eliminating these limited benefits.
	Still in the research stage - costs $3 million a car.
	Better than gasoline or etoh in emissions per mile.
	Improvement over previous choices.



	Not a solution to achieve ‘oil independence’ since 200 billion gals would require 70% of our farmland. Even with current incentives only 6.3 billions gallons of etoh next year = 3% U.S. annual consumption.
	Currently – problem is in making the H; it’s a step backward rather than forward – and will be for decades.
	But it takes more oil to produce a gallon than a gal of gasoline undercutting the benefits.
	Production currently domestic (within U.S.).



	Corn growing is environmentally damaging: water use, soil erosion, fertilizers, pesticides. 
	Infrastructure itself would be expensive and damaging.
	Derived from non-renewable resource.
	Currently beats petro-diesel on nitrous oxides.

	Corn ethanol demand already has raised grain prices with impact on U.S. dairy produce prices and depleting food supply for those depending on corn as staple.
	Not a current option.
	Savings could be more easily achieved by inc. efficiency of gasoline vehicles. 
	But – it’s still a finite non-renewable resource. 



	Danger of exporting environmental destruction. Sugarcane is not superior. Brazil is clearing rainforest to grow cane.
	
	
	Only one car model available & gas stations are rare.



	Though small % of etoh is ok in regular cars, E85 requires special vehicles and gas stations.
	
	
	Other solutions are still better. 



	Negative effects on climate, environment, and world food supply far outweigh benefits.
	
	
	


http://www.coopamerica.org/pdf/CAQ72.pdf

	Cellulosic Ethanol


	Gas-Electric Hybrids


	Biodiesel (B100)


	Electric/Plug-in Hybrid Electric Vehicles (EVs/PHEVs)

	Like corn ethanol, made from fermenting plant sugars – but uses stems & leaves (non-food parts).
	Internal combustion engine (gasoline) and electric battery driven motor.  
	Any organic oil (e.g. fast-food waste) can be converted for a diesel vehicle.
	EVS Plug in to standard outlet to charge battery – PHEVs then run as hybrid (see above).

	U.S.D.E / A.S.D.A: enough biomass to displace 30% current fuel usage.
	Battery charged while slowing especially braking. 
	100% Biodiesel outperforms all previous options
	PHEV benefit depends on source of electricity – 

if coal-powered facility – only 30% benefit; If current grid mix – 40% benefit; if green energy source – benefit is great. Benefits will accrue if local utilities ‘go green.’

	Less energy intensive / environmentally destructive production than corn etoh.
	Combustion engines stops while vehicle stationary. 
	Reduces emissions by 41% cf  petrodiesel, and 52% cf gasoline. Even better when it’s made from waste.
	

	87% emission reduction cf gasoline.
	Can emit 30% less CO2 than gasoline vehicle, 20% fewer volatile organic compounds (VOCs), most efficient hybrids reach 60 m.p.g. But, actual m.p.g. slightly less than EPA estimates.
	B100 vehicles have 10 – 20% greater fuel economy than gasoline vehicles.

B100 and B80 vehicles outperform the hybrid Prius.
	

	Farmers could grow native grasses & plants that benefit wildlife and reduce water use.
	
	
	Current PHEV cost equivalent ≈ 75 cents / gallon. 

Technology is here, now. 

	With GMOs, could maybe double production.
	Hybrid Camry saves 200 g. p.y. cf conventional Camry. 
	But demand on agriculture would displace food and spell disaster for world’s poor.
	Most American daily travel (< 30 miles) is below the battery limit (100 m) so days can be all electric.

	Conversion of acreage to fuel potentially will increase food prices.
	As more people buy them, the tax credits are being phased out
	Soybean biodiesel would ramp up GMO use.
	Half U.S. electricity is coal generated – the largest CO2 sources.

	Still in Research phase of R&D; agribusiness giants like ADM are locked into corn etoh & potentially resistant to biomass etoh.
	Currently only 2 – 3% of new vehicle market; many manufacturers resisted the technology for years.
	Some imported biodiesel comes from plantations on clear-cut forests.


	While EVs have 100 mile range limit, PHEV beat the limit.

Not readily available – either occur as owner conversions or electric relics from 1990s. 
Only Chevy has actual plans to produce a PHEV.



	Must be processed from waste NOT crops to avoid negatives. 
	Of 13 on market in 2007, only 2 achieve 40 m.p.g. Probably one of these 2 is the best current choice. But….
	But can make it yourself, or use restaurant oil – until it’s all gone.

Can gel in cold weather.
	


