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Bio-fuels and their impact on 

Agricultural Production

Lecture 9 February 9

Geography 1000

Spring 2009

A summary, including controversies, so you can discuss this 

important debate with less baloney and more substance!

Lecture Goals

ÅDiscuss current conditions in the US 
including legislation and production.

ÅIntroduce need for biomass-based fuels, 
including bio-fuels (ethanol) and bio-diesel. 
(see page 370-371 in text for quick 
summary)

ÅDiscuss how the fuels are made, where they 
are made, and the role of new technologies 
applied to new crops.

Terms from the Lectureðand for life!

ÅE85ðinternal combustion engine fuel with only 

15% gasoline/ 85% ethanol. E10 will run in 

almost all currently manufactured cars.

ÅBio-diesel versus Ethanol:

ÅSugar platform (conversion of carbs to alcoholð

ethanol) versus thermochemical platform 

(bioprocess cellulose and hemicellulose and even 

lignin) for biodiesel and some ethanol.

The Search forRenewable Fuels

CO2

http://ec.europa.eu/energy/res/events/doc/biofuels/presentation_schrott

er_ansi.pdf

Main US legislation is the AEI based on 2000 

Biomass Research and Development Act (yes on 

test!!)
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http://ec.europa.eu/energy/res/events/doc/biofuels/presentation_schrott

er_ansi.pdf

http://ec.europa.eu/energy/res/events/doc/biofuels/presentation_schrott

er_ansi.pdf

Comparative Results Between Ethanol and 

Gasoline Are More Relevant to Policy Debate

http://strathkirn.com/Presentations/ACSpresSTL07.pdf

BUTéé..There are problems

Pimentel and Patzekconclude that the energy outputs from ethanol 

produced using corn, switchgrass and wood biomass are less than the 

fossil energy inputs and that the same is true for producing biodiesel 

using soybeans and sunflower. They conclude that ethanol production 

using corn grain required 29 percent more fossil energy than the ethanol 

fuel produced,that ethanol production using wood biomass required 57 

percent more fossil energy than the ethanol fuel produced and that 

biodiesel production using soybeans required 27 percent more fossil 

energy than the biodiesel fuel produced. 

We are JUST beginning to critically 

analyze the potential benefits of ethanol 

production on a significant scale!

Critics say itôs not worth it, and is all about the subsidies and 

the ñspecial interestsòof large AG-conglomerates
This report estimates the net energy balance of corn ethanol utilizing the 

latest survey of U.S. corn producers and the 2001 U.S. survey of ethanol 

plants. The results indicate that 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 has an energy output/input ratio of 1.67. 

THE 2001 NET ENERGY BALANCE OF CORN-ETHANOL

Hosein Shapouri*, U.S. Department of Agriculture (USDA) et al

Most researchers (and USDA) support 

expanded ethanol and bio-diesel 

productionðwhile recognizing problems.
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Problems from the Farm Side
ÅValuable agricultural land will be lost as land is 

converted from food grains to bio-fuel crops.

ÅProduction without subsidies is not profitableðwhy 
should all tax payers pay this subsidy? What happens 
without subsidies?

ÅMassive use of waterðthis is seldom factored into the 
calculations by bio-fuel supporters.

ÅNo system of ethanol and bio-fuel stations at this timeð
who will pay?

ÅCrop residue used to be plowed under to improve soil 
structure and fertilityðwill large corporations start to 
ñmineò the soil?

ÅDemand for inputs for biofuels will drive up prices for 
conventional grain and soyabean consumers.

http://www1.umn.edu/iree/pdfs/Tilman2-1-07.pdf

Supporters say there 

is plenty of CRP or 

scrub land to use

Land Is Not Scarce
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U.S. Cropland Unused or Used for Export Crops

In 2015, 78M export acres  plus 39M CRP acres could produce384M 

gallons of ethanol per day or ~75% of current U.S. gasoline demand
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Total = 2,300M acres

Source: Ceres Company Presentation

Technology Progression

Corn

Cellulosic Bioethanol

Algae

Synthetic Biorefinery

Gasification

Direct Synthesis?

Increasing Tons per Acreé

Increased biomass
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Source: Company Presentations

Reducing Dollars per Acreé

Nitrogen uptake

Nitrate Content in Shoots
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