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Biofuels: What Place in Our Energy Future? 
By Ethan Goffman 

 

Introduction  

 

In the past few years biofuels, or at 

least corn ethanol, have gone from 

saviour to Satan in the American 

media. Touted as a cheap and abun-

dant source of fuel that would boost 

the rural economy, free us from for-

eign oil dependency, and alleviate 

global warming, ethanol is now 

widely viewed as a boondoggle, a 

giveaway to agribusiness that has 

inflated food prices around the 

world while supplying precious little 

fuel. Which picture of biofuels is the 

true one? 

The answer to this question is that there is no answer, at least so far. Assessing biofuels is more 

complicated than assessing other renewables, such as wind or solar energy. A life cycle analysis 

is needed, encompassing every aspect of the fuels, including energy input, production, transpor-

tation, and the final burning as fuel. While all forms of energy require such an analysis, with bio-

fuels it is more complex due to the many factors involved in growing and processing organic 

matter. Indirect costs that depend on what could have been grown in place of the biofuel crops 

and what other land is cleared to make up for lost agriculture make the assessment process even 

more difficult. 

But what exactly are biofuels? Answers.com defines them as fuels ñproduced from renewable 

biological resources such as plant biomass and treated municipal and industrial waste.ò Ethanol, 

the most common biofuel, ñcan be made from any source of fermentable sugarsò (Bryner). How-

ever a simple definition of biofuels does not tell us much; the devil is in the details, the diversity 

of biofuel sources and how theyôre grown and processed. To understand what biofuel or  combi-

nation of biofuels might be most effective in solving energy problems and reducing environ-

mental impact requires studying a bewildering variety of products. 

 

For contemporary ethanol in the developed world, the biofuels most easily produced on a mass 

scale, such as corn ethanol, have high life cycle costs. Sugar cane, widely used in Brazil, is far 

more efficient than corn at producing energy, yet even it is controversial. Cellose ethanol is 

touted as part of the ñsecond generationò of biofuels, employing agricultural ñwasteò as well as 

vegetation that can be grown on less-than-prime agricultural land. However, cellulose material 

resists breakdown to be used for fuel. 

 
http://www.ers.us da.gov/AmberWaves/November07/Features/Biof
uels.htm  
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Finally biofuel from algae, perhaps the ñgeneration after nextò biofuel, seems to take one of the 

most common forms of plant life, and convert it into a potent source of energy. Yet getting the 

right strains of algae to grow in the quanties needed is difficult. 

 

Food Versus fuel? Life Cycle and Indirect Costs of Ethanol 

 

Biofuels have been touted as using what nature 

has given us to solve our energy problems in a 

local, environmentally friendly way. Phil New, 

the president of biofuels at BP, exclaims, "It's 

only biofuels that can really respond powerfully 

to both greenhouse gas (GHG) issues and con-

cerns around energy securityôò (Bryner). 

 

Yet critics complain that biofuels create a num-

ber of problems, requiring energy input to pro-

duce and trading off agricultural and environ-

mental assets for fuel. The United Nations de-

cries how ñRapid growth in liquid biofuel pro-

duction will make substantial demands on the worldôs land and water resourcesò (UN 5), a trend 

that is already happening. Indirect land use, the amount of land displaced from other uses by 

ethanol production, is a key measure of the efficacy of ethanol, and one very difficult to calcu-

late. It includes not just displaced food, but forest and other natural land that may be cut down to 

make way for new agricultural land demanded by ethanol production. Argues one scientific pa-

per, ñGrowing crops for fuel squanders land, water and energy resources vital for the production 

of food for human consumptionò (Pimentel et al). 

Ethanol use is seen as critical to the recent surge in food prices that was felt around the globe, 

particularly in poor countries: ñFood riots erupted in 18 countries, from Bangladesh to Haiti. 

About 75,000 Mexicans marched in their capital, accusing the government of óstealing tortillasô" 

(Max). A World Bank paper explains that ñFrom January 2005 until June 2008, maize prices al-

most tripled, wheat prices increased 127 percent and rice prices increased 170 percentò 

(Mitchell). While the paper blames higher energy prices and other factors for some of this, it 

concludes that the main trigger ñwas the large increase in biofuels production in the U.S. and the 

EUò and cites other studies with similar conclusions (Mitchell). Much of the impact is of biofuel 

production in crops displaced; that is, fields previously used to grow food crops are now being 

used to grow corn and other biofuel crops. Local food shortages decrease exports. Government 

mandates for ethanol in specific parts of the world thus lead to food shortages globally. Still, this 

situation may be temporary as technology and conservation practices advance: ñAgricultural re-

search aimed at improving productivity, conserving water, and building soil fertility can lessen 

the tension between food, feed, and fuel production by increasing overall agricultural output in a 

sustainable mannerò (UN 34). 

 

 

 
Lincolnway Energy ethanol plant in Nevada, Iowa 
http://www.flickr.com/photos/9313013@N04/1491
054934/in/set -72157602272209748/  
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In a world worried about impending water short-

ages, water use is another critical aspect of biofuel 

impact, one not discussed enough. Crops consume 

huge amounts of water; indeed ñAgriculture cur-

rently uses 70 percent of the worldôs (and 85 per-

cent of the developing worldôs) available fresh 

waterò (UN 45). Rising global demand for meat, 

which takes far more water per unit of food pro-

duced than do grains, is adding to the pressure. 

Although the UN foresees no global water crisis 

for ñirrigated agriculture at the global level by 

2030,ò at the local level water shortage is an in-

creasing problem (UN 45). The food versus fuel 

debate thus extends to the impact on our water re-

sources and must be factored into any analysis of 

biofuelôs costs and benefits. And water is a factor 

that encompasses both agricultural and environ-

mental issues. 

In the media it is GHG emissions that stand at the forefront of environmental worries. Assessing 

the overall impact of biofuels on these emissions is extremely complicated, and more research is 

needed. Land use changes, fertilizer content, and beneficial by-products are only some of the 

factors. For transportation, biofuel production probably has a helpful effect on GHG emissions. 

Most ñstudies have found that, even when all fossil inputs throughout the lifecycle are accounted 

for, producing and using biofuels from current feedstock results in some reductions in GHG 

emissionsò (UN 48), although indirect land use changes the equation. According to the UN, 

ñeven the planting and harvesting of ósustainableô energy crops can have a negative impact if 

these replace primary forests, resulting in large releases of carbon from the soil and forest bio-

massò (48). This is already happening; ña February 2007 study in Science showed that corn etha-

nol could result in nearly twice the greenhouse gas emissions as the gasoline it would replace. As 

grasslands and forests are converted to agricultural lands, CO2 that had been locked in the soil 

for millennia is released into the atmosphereò (Boyd). 

These negative effects vary greatly between different biofuels; great care must be taken, then, in 

what kind of ethanol is produced and how it is produced. And the costs are almost certain to de-

crease; ñIn the long term, the relative economics of bioenergy will likely improve as agricultural 

productivity and agro-industrial efficiency improveò and as infrastructure and policies develop 

(UN 12). Biofuels may only be at the infancy of their use; with better technology and more so-

phisticated understanding of life cycle and indirect land use, they may still provide the benefits 

once touted. 

 
A protest against  rising tor tilla  prices , Mexico 
City, January 2007. 
http ://www.independent.co.uk/news/world/politi
cs/the -other -global -crisis - rush - to -biofuels - is-
driving -up -price -of - food -
808138.html?action=Popup&ino=5  
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One environmental benefit ethanol does have is in improving local air 

quality. Such emissions ñas carbon monoxide and hydrocarbons are . . 

. reduced by increasing the ethanol content of transportation fuelò (UN 

37). In the United States, currently ethanol is blended into gasoline at a 

rate of up to 10%, benefiting air quality. An earlier additive, MBTE, 

was banned in 2000 as a suspected cancer agent. With its clean burn-

ing nature, ethanol is now mandated. 

However, transportation may not be the best use for biofuels. Accord-

ing to the United Nations, ñIn the case of electricity generation, bio-

mass combustion to displace coal can reduce GHG emissions even 

further than using biomass for transport fuelsò (UN 48). Thus biomass might be best used to re-

place coal rather than oil. This is one of many possibilities to consider as biofuel use evolves. 

 

Corn, Corn, Fields of Corn 

In the United States ethanol was first mandated in 1978, 

largely in response to the Arab oil embargo. Ethanol con-

tinued as a minor part of the energy picture until the 

Energy Policy Act of 2005 that ñaimed to double the use of 

renewable fuel, mainly ethanol made from corn, by 2012ò 

(Energy Information Administration). In 2007 this was ex-

panded to ñrequire that 36 billion gallons of ethanol and 

other fuels be blended into gasoline, diesel, and jet fuel by 

2022ò (Ibid.). The impact of these laws is powerful. The 

United States Department of Agriculture projects that corn-

ethanol production will have doubled from 5 billion gallons in 2006 to 10 billion gallons in 2009 

(Morrow). 

Currently, the minimum mandated ethanol blend in gasoline is 7.6%, or E7.6, with a maximum 

of 10%, or E10, the amount for which todayôs car engines are designed. Engines have been de-

signed for E85, yet remain rare. Flex fuel vehicles that use variable amounts of ethanol would 

greatly ease infrastructure problems, and indeed are now common in Brazil. According to one 

expert, ñManufacturing flex fuel vehicles is a trivial change. It costs less than $200 per vehicle.ò 

(Greer). Still, ethanol provides about 30 percent fewer miles per gallon than gasoline, necessi-

tating bigger engines or more frequent stops to fill up. 

 

 
http://marketplace.publi
cradio.org/display/web/2
008/02/27/cargill_ethan
ol 

 
Scott Olson 2007 Getty Images  
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Numerous factors contribute to corn ethanolôs overall environ-

mental cost. One study explains that: ñDirect-effect life cycle en-

ergy and GHG assessment of corn-ethanol considers the energy 

used for feedstock production and harvesting, including fossil fu-

els (primarily diesel) for field operations and electricity for grain 

drying and irrigationò (Liska et al). Yet a complete assessment re-

quires examining even more factors, particularly energy inputs: 

ñEnergy expended in crop production also includes upstream costs 

for the production of fertilizer, pesticides, and seed; depreciable 

cost of manufacturing farm machinery; and the energy required in 

the production of fossil fuels and electricityò (Liska et al). While 

fossil fuels currently generate much of the energy input, in the 

long run more of it will come from renewable sources. 

Critics of corn ethanol cite several studies showing very little im-

provement in greenhouse gas emissions over gasoline, or even a loss. Dramatically, a Minnesota 

study shows that ñabout 25 percent more energy is squeezed out of the biofuel than is used to 

produce itò (Rotman). Yet a recent University of Nebraska study contradicts this, estimating di-

rect effect GHG emissions as ñequivalent to a 48% to 59% reduction compared to gasoline, a 

twofold to threefold greater reduction than reported in previous studiesò (Liska et al). The dis-

crepancy is largely because older studies ñrely on estimates of energy efficiencies in older etha-

nol plants that were built before the recent investment boom in new ethanol biorefineries that 

initiated production on or after January 2005ò (Liska et al). Improved corn yields make the pic-

ture brighter, as does better conservation tillage. With better technologies, newer biorefineries 

could lead to a far better corn ethanol GHG balance. Additionally, the Nebraska study, unlike 

many, accounts for the effect of distiller grains derived from ethanol production in animal feed, 

maintaining some of the food that would otherwise be displaced, explains renewable energy ex-

pert Nathaneal Greene. 

 

Still, the Nebraska study does not take indirect land use into account and therefore presents only 

part of the picture. Greene explains indirect land use as ñthe 800 pound gorilla, anywhere from 

relatively modest to very large impact.ò 

The American ethanol industry is using the Nebraska study to argue for renewed commitment to 

corn ethanol. They also believe that the regulatory cap should be raised from a 10% ethanol 

blend (E10) to 15%, arguing that todayôs car engines are capable of handling this blend 

(Galbraith). 

Increased agricultural efficiency is also decreasing greenhouse gas emissions from ethanol, a 

trend that is likely to continue. Much of this improvement is due to genetically modified crops 

grown on a large scale. Such practices, however, are anathema to environmentalists. ñWhere 

would we ever want to have huge fields of any crop just for biofuels production,ò asks Greene, 

who cites ñbedrock issues of monocultureðbiodiversity, water quality, and soil quality.ò Corn 

may create special environmental problems, since it ñrequires large doses of herbicide and nitro-

gen fertilizer and can cause more soil erosion than any other cropò (Bourne). 

 
2008 Knight -Ridder/Tribune 
News Service  
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Ethanol backers also argue that corn ethanol will serve as a bridge to better ethanol, providing 

the basic infrastructure for a future of cellulose-based energy. Greene agrees, although adding 

ñthat argument has largely run its course. I donôt think thereôs any need for the corn market to 

continue to grow to make cellulosic viable.ò Government subsidies of ethanol are also moving 

from corn to cellulose: A 2007 bill moves toward ñ43 percent of the standard going to corn and 

57 percent to advanced biofuels, including celluloseò by 2015 (Tyner). 

Corn ethanol is thus an industry created by and subsisting on government mandates. It has defi-

nite benefits in creating jobs in rural areas and improving local air quality. Yet two of its stated 

reasons for being subsidized, alleviating global warming and increasing energy security, are ar-

guable. 

Sugar: A Burst of Energy for Brazilian Ethanol 

Brazil has solved a conundrum that continues to 

plague the United States: energy independence. 

With its huge production of sugar-based ethanol, 

the result of a program that began some 30 years 

ago, Brazil now exports as much oil as it imports 

(Reel). This is largely because sugar cane is far 

more efficient at making ethanol, since ñunlike 

corn, in which the starch in the kernel has to be 

broken down into sugars with expensive en-

zymes before it can be fermented, the entire sug-

arcane stalk is already 20 percent sugarðand it 

starts to ferment almost as soon as it's cut. Cane 

yields 600 to 800 gallons (2,300 to 3,000 liters) 

of ethanol an acre, more than twice as much as cornò (Bourne). And, around the world, sugar has 

tremendous room for growth; ñresidues from sugar cane production and processing represent a 

vastly underutilised energy resourceò (UN 16). Brazil has led the way but other countries, such 

as Australia, are quickly following the sugar ethanol boom. 

Sugar based ethanol also seems to be effective at reducing climate change. The Organization for 

Economic Cooperation and Development (OECD) notes that Brazilôs sugar based ethanol is 

ñleading to GHG emissions reduction of at least 80% compared to fossil fuelsò (Europe Info). 

However indirect land use must also be accounted for. The Amazon, a vast reservoir of irre-

placeable wildlife that sequesters huge amounts of greenhouse gasses, is rapidly being cut down. 

A Nature Conservancy Study ñfound that for every 10,000 square metres of Brazilian rainforest 

cleared . . . over 700 tonnes of CO2 would be released.ò The great bulk of rainforest damage, 

however, does not come from ethanol production. Indeed, in Brazil ñthe vast majority of the 

sugar crop is grown thousands of miles away from the [Amazonian] forest, in São Paulo state or 

the northeastò (Preto). Furthermore, the amount of land devoted to ethanol crops is tiny com-

pared to the amount devoted to beef cattle. Still critics worry that ethanol use will drive other ag-

ricultural uses elsewhere, eventually harming the Amazon. 

 

 
A peasant cuts sugar cane during harvest in Usina 
Bonfim in Guariba, Brazil, 2008.  
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Beyond its probably low environmental impact, Brazilôs sugar 

cane has also been exempted from the blame for food price in-

creases, ñbecause sugar cane production has grown fast enough 

to meet both the demand for sugar and ethanolò (Mitchell). With 

its great success, Brazil would like to expand its ethanol produc-

tion into the U.S. market, but a 54 cents per gallon tariff is pre-

venting this. How much of a model Brazil is for ethanol use 

elsewhere remains to be seen; it depends largely on specific ag-

ricultural use and environmental conditions, as well as policy 

decisions. 

 

Other First -Generation Biofuels 

While amber waves of corn might typify ethanol in the Ameri-

can mind, this is far from the earliest biofuel. Thousands of years 

old, yet often overlooked in current discussion, is traditional bio-

fuel, such as fuelwood, still used in much of the world. The 

United Nations estimates that 2.4 billion people ñrely on straw, 

dung, and other traditional biomass fuels to meet their energy 

needsò (4), a use it describes as ñinefficient direct combustionò 

(2). Furthermore, this energy can lead to health problems, such as smoke inhalation, particularly 

often harming women (UN 20). The movement away from traditional biofuels, then, should be 

encouraged, provided they can be replaced with clean, contemporary energy. 

Another important part of the biofuel picture is soy, used to 

make biodiesel. Indeed, biodiesel might prove to a more long-

lived and efficient ethanol source than corn. A 2006 study 

finds ñthat corn-based ethanol provides a 12.4 percent reduc-

tion in GHG (compared with gasoline), and soy biodiesel pro-

vides a 40.5 percent reduction (compared with diesel).ò 

(Tyner). Again, basic infrastructure, including engine types, 

will help determine the future of biodiesel. 

 

An even more intriguing source of biodiesel is industrial, 

commercial, and consumer waste, such as animal manure and 

vegetable oil from restaurants. For instance, ñwith just a few 

modifications, any diesel vehicle can be converted to run on 

vegetable oil.ò This is particularly appealing, since 

ñrestaurants produce about 100 million gallons of waste oil 

each year, a tiny fraction of all the energy consumed in our 

carsò (Boyd, Robynne). This elegant reuse of materials has a strong environmental appeal. How-

ever it is difficult or impossible to produce waste biodiesel on the kind of mass scale needed to 

supply more than a small part of our energy needs.  

 
Brazilian president Lula da Silva 
holds clean diesel fuel.  
2006, Orlando Kissner/AFP/Getty 
Images  

 
Women in Malawi gather f uelwood  
Photo by Anthony Njenga  
http://www.worldagroforestry.org/
ar2004/tf_story01.asp  
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Perhaps the most underreported biofuel success is the tropical plant Jatropha, which, according 

to one source, can ñproduce a barrel of biofuel for about $43, compared to a barrel of sugarcane-

based ethanol for $45, corn-based ethanol for $83, soy-based biodiesel for $122, and cellulosic-

based ethanol for $305ñ (Boyd). Jatropha ñcan be cultivated on substandard land and help restore 

eroded areas, effectively generating clean energy while helping to reduce carbon dioxide emis-

sions and revitalise local ecosystemsò (UN 8). Mali is currently a center for experimentation with 

this innovative fuel. Again, local conditions and politics will determine just how much Jatropha 

will become a source of biofuels. 

Cellulose: Break It Down 

Cellulose forms the main part of cell walls in 

plants or parts of plants. Cellulosic ethanol em-

ploys agricultural ñwaste,ò such as corn cobs, 

wheat straw, sugar-cane stems and leaves, and 

wood chips, as well as crops not grown on prime 

agricultural land but specifically planted for bio-

fuel use such as switch grass and woody vegeta-

tion. It is often touted as ethanolôs ñsecond gen-

eration,ò lacking the problems of indirect land use 

and environmental exhaustion, and representing 

the future of biofuels. Indeed, cellulosic ethanol 

uses ñnon-edible crops, reducing potential com-

petition between food and fuelò (UN 13).  Beyond 

agricultural residue, cellulose proponents hope to 

create an environmentally rich mixture of nonfood 

vegetation: ñBiofuel visionaries picture a resur-

gence of deep-rooted perennial prairie grasses like 

switchgrass or buffalo grass, sequestering carbon 

in the soil, providing wildlife habitat and erosion 

control, and supplying a bounty of homegrown 

fuelò (Bourne). To those concerned about climate 

change, the carbon sequestration is particularly 

appealing, as growing these plants would actually 

keep CO2 out of the atmosphere. Of course these 

benefits would only last until the vegetation is harvested, but other vegetation planted elsewhere 

would do the job, in a continuous cycle of harvesting and replanting. 

Yet cellulose is extremely difficult to break down into fuel form. Plant defenses resist industrial 

use: ñPlants are tough. They have evolved for billions of years to avoid destruction. First-gen-

eration biofuels are made from the simple sugar molecules in corn and wheat, but cellulose is 

held together by a strong, glue-like substance called lignin,ò which defends against weather and 

disease (Castaldo). The defenses are even more ornate; ñplants have evolved an extremely com-

plex array of structural and chemical devices to protect them from external assault, including 

epidermal tissue, vascular bundles, thick wall tissues, and molecular arrays of microfibrils and 

The Philadelphia Inquirer  
2009 Knight -Ridder/Tribune News Service  
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polymersò (Morrow). Therefore, breaking cellulose ñdown into its component sugars is still far 

more difficult and expensive than doing the same to starchò (Pearce). 

 

Given these obstacles, cellulosic ethanol has long resisted the optimistic predictions of its propo-

nents. The old joke in the field is that cellulose production is always five years away, although 

given recent breakthroughs, ñit actually now might be three years away,ò says Greene. Still, a 

July 2008 United Nations and Organization for Economic Cooperation and Development report 

ñdismissed cellulosic fuel, stating it is not expected to be produced on a commercial basis in the 

next decadeò (Castaldo). 

The two basic technologies for con-

verting cellulosic biomass to liquid 

fuel are enzyme-enhanced fermenta-

tion and Fischer-Tropsch synthesis 

(UN 13). Fischer-Tropsch was ñin-

vented to fuel Germany's World War 

I effort, to reassemble these simple 

molecules into long-chain hydrocar-

bons, suitable for burning in internal 

combustion enginesò (Engineer 

2007). Unfortunately the energy in-

put is high in this process. 

An alternative is using enzymes to 

break down cellulose. To aid in this, microoganisms are being engineered. One company ñhas 

developed genetically engineered bacteria that speed up the initial steps of the process to break 

down wood chips and other lignin material into cellulose, and it has engineered enzymes that 

convert the cellulose into sugarsò (Scott & Bryner). Scientists are hard at work trying to create 

ñthe ideal organismò that ñwould do it all--break down cellulose like a bacterium, ferment sugar 

like a yeast, tolerate high concentrations of ethanol, and devote most of its metabolic resources to 

producing just ethanolò (Shreeve). Another approach is ñgenetically engineering tropical fungus 

to make enzymes that will eat strawò (Pearce). DNA research is also working on plant manipula-

tion ñto radically redesign plant-cell walls to make them more receptive to cellulosic conversionò 

(Morrow). Such plants might be more susceptible to disease, however. 

A completely different approach is using solid biomass not for transportation but to replace en-

ergy currently generated from coal and other fossil fuels. One study ñfound that compressing 

switchgrass into pellets and burning them for heat and power generation resulted in nearly three 

times the greenhouse-gas reductions of using switchgrass for liquid biofuelsò (Castaldo). Most 

recent research, however, has gone into cellose as a transportation fuel. 

Other technical problems remain. One is that ñbiomass is variable. Wood is very different from 

straw, and even more different from palm oil waste, for exampleò (Engineer 2007). Handling 

these different materials requires differences in the ethanol conversion process, adding techno-

logical difficulty and expense. Environmentalists also object to using agricultural waste for etha-

nol since such ñwasteò returns nutients to the soil and protects against wind erosion. 

 
http://jcwinnie.biz/wordpress/?p=2433  
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Cellusolsic wholesale costs remain at $2 to $3 a gallon versus $1.56 for corn ethanol (Davidson, 

USA Today). Of course prices vary greatly over time, and better technology will result in less 

expensive cellulosic ethanol. Research continues apace; ñIn the US alone there are 30 projects in 

the pipeline to develop cellulosic ethanol óbiorefineriesôò (Pearce). However no full-scale com-

mercial enterprise yet makes cellulosic ethanol. The closest is the company Iogen, which oper-

ates the largest and most successful cellulosic demonstration plant in Ottawa, Canada. 

Algae: Power from Pond Scum 

Algal biofuel takes one of the most com-

mon, and often scorned, plants on earth, 

one that grows quickly in polluted and 

salty water, and turns it into energy for 

human consumption. Algae is often 

called a second or even third generation 

biofuel because it is being developed later 

than others, and because its proponents 

think it may be the final word in biofuels. 

Nevertheless, technically algal fuels ñare 

a first-generation biofuel crop, producing 

hydrocarbons directly, without the need 

for a complex chemical process to break 

down celluloseñ (Engineer 2008). 

In the process of extracting energy from 

the sun, algae may be the best organic 

intermediary, since they ñcan double their size in a day, making them among the most efficient 

organisms at converting light energy into biomassò (Nowak). Oil is then extracted from the al-

gae, creating a product ñalmost chemically indistinguishable from light, sweet crude oil, except 

that it is green in colorò (Hiserodt). From the thousands of algae species, those high in starch are 

best, since ñthey need a good supply of carbon dioxide to grow at an acceptable clip, and they 

can feed on nutrients in sewage, raising the appealing prospect of producing fuel while treating 

sewage. They are aquatic, but can grow in salty or brackish water so they don't have to compete 

for the land and water needed to grow food cropsò (Nowak). 

The difficulty is growing the right algae to make fuel and keeping it pure. In open ponds, algae 

ñare susceptible to being killed off by invasive algae and bacteriaò; furthermore ñfluctuating 

temperatures and pH levels also can kill off algaeò (Hiserodt). The alternative is a closed system 

known as a photobioreactor. This also has problems, since ñalgae produce oxygen, which is 

highly toxic to the bloomsò(Clanton) and it is difficult to introduce ñenough carbon dioxide 

(plant food) into the enclosed systemsò (Hiserodt). Even were techniques perfected to grow a de-

sired strain of algae in quantity, much experimentation remains regarding the best method of 

making fuel. 

Algae have additional environmental advantages, notably their ability to sequester carbon, aiding 

the fight against climate change. GreenFuel Technologies is working on a system to directly si-

 
2008 Knight -Ridder/Tribune News Service  
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phon gasses from coal; ña coal plant's CO2 emissions, rich food for algae, could be piped into the 

GreenFuel system, inducing the algae to grow. Since the algae are essentially eating the coal 

emissions, there would be no need to capture and store the CO2ò (Stipp). If implemented on a 

large scale, this could kill two environmental birds with one stone, producing clean fuel while 

capturing greenhouse emissions. This process is actually similar to the cycle envisioned for such 

cellulose plants as switch grass, but algae is far less resistant to being processed into ethanol. 

Should the proper technology be developed, Algal fuels would create minimal land use disrup-

tion. Theoretically, ñDisplacing gasoline use in the U.S. with hydrogen produced at algae farms 

would require an algae-growing area of 25,000 sq kilometers, equivalent to about one-tenth of 

the area the U.S. currently devotes to soybean productionò says one researcher (Scott & Bryner). 

According to another estimate, ñall the transportation fuels in the U.S. could be supplied by algae 

grown on less than 30 million acres of desert, an area equal to about 3% of the U.S. land devoted 

to farming crops and grazing for animalsò (Stipp). The indirect land use problem is almost nil for 

Algae. Of course the technology is not there yet, but research is proceeding rapidly. Algal biofuel 

may soon be economically competitive.  The trend is remarkable; ñin 2006 it cost $3,000 to pro-

duce a gallon of algae oil, the price fell to $250 per gallon last year, and it will hit $20 a gallon 

by year-end [2008] ò (Clanton). The U.S. Department of Defense is also working on using algae 

as a source of jet engine fuel. 

The Bigger Picture: Where Might Biofuel Fit in Our Energy Future? 

The economic viability of biofuels depends 

on the price of gasoline and other fossil fu-

els versus the price of a given biofuel. The 

latter has become steadily less expensive, 

although the recent food shortage pushed 

the price of corn ethanol temporarily up. 

Meanwhile, as every driver knows, the 

price of oil has oscillated wildly based on 

speculation and political events. When oil 

prices raced to nearly $150 a barrel it 

seemed like a potential goldmine for alter-

native energy, but their equally breathtak-

ing drop to under $35 a barrel has thrown 

the ethanol industry into crisis. The indus-

try today faces a triple whammy: overly 

rapid expansion, falling gasoline prices, 

and a deep recession. The future of the U.S. industry looks grim, at least in the near term; ñOver-

capacity and falling ethanol prices have driven a flight from biofuel investment and spurred in-

dustry consolidation,ò so much so that ñseveral major ethanol producers have announced plans to 

cancel or have already delayed projects in the fourth quarterò of 2008 (Coons). 

 

With oil prices low, demand for ethanol is naturally dropping. ñThis has been our pattern,ò ex-

plained Barack Obama, ñWe go from shock to trance. . . oil prices go up, everybody goes in a 

 
General Motors  flexfuel vehicles, US Bio Woodbury 
Ethanol Plant, Lake Odessa, Michigan  
2007, Jeffrey Sauger/AFP/Getty Images  
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flurry of activity. And then prices go back down and suddenly we act like itôs not importantò 

(Revkin). It is possible, however, that oilôs extraordinary volatility has shaken faith in it enough 

to spur a deeper commitment to alternative fuels. With rising demand in China and India it is in-

evitable that we will reach peak oil, although how soon is not clear. According to the United 

Nations, ñat a time when oil production is already in decline in many nations, greater biofuel use 

could help bring the oil market into balance and greatly reduce oil pricesò (UN 39). And of 

course concern about climate change is also spurring interest in ethanol, leading to increased 

government support. 

 

Like all renewable energy, biofuels are 

dependent on government subsidies and 

mandates to be economically viable. 

"This is an industry that was grown by 

regulation and will continue to be 

grown by regulation for awhile," 

explains an energy analyst (Coons). 

However, as renewable energy 

advocates like to point out, fossil fuels 

have also been heavily subsidized 

throughout their development. 

According to the United Nations, 

ñDecades of direct and indirect subsides 

to the energy sector as a whole . . . have contributed to the current energy systemò (UN 39). In 

any case, ñBrazil, the European Union, and the United States have already demonstrated that 

government regulations and tax incentives are essential to the development of modern bio-

energyò (UN 5). U.S. ethanol subsidies in 2006 were $5 billion, more than 40% of the market 

price (UN 37). According to the OECD, ñGovernment biofuels support in the US, EU and Can-

ada is estimated to be around US$25 billion per year by 2015, up from US$11 billion in 2006ò 

(Europe Info). 

While the environmental and energy advantages of biofuels are contested, the job benefits for the 

agricultural sector are irrefutable. According to the United Nations, biofuel production is often 

ñlabour intensive, particularly compared with producing energy from fossil fuels and other re-

newable resourcesò (UN 12). Biofuels bring jobs where they are needed, for instance in eco-

nomically impoverished farm towns in the United States. In addition, the United Nations recently 

projected that, ñAs biofuels absorb crop surpluses in industrialised countries, commodity prices 

will rise, increasing income for farmers in poor countriesò (33). 

 

When jobs and money are at stake, lobbying is certain to be intense. With the government deeply 

involved, political interests may trump economic and environmental ones as to how much of 

what biofuel is produced. ñWe are up against formidable opposition from competing interests" 

an executive of an algal ethanol company regarding proponents of other kinds of biofuels (Blu-

menthal). The delicate question of what biofuels to research and produce, where, and in what 

quantities is hard to separate from politics. 

 

http://www.ers.usda.gov/AmberWaves/November07/Features/
Biofuels.htm  
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Yet, in a world with serious, and seriously complicated, energy problems, the allure of biofuels 

remains great. Greene describes them as ñunlike any other renewable energy technology. Biofuel 

production is unique, and can be very good for the environment or very bad depending entirely 

on how we do it.ò Much of the environmental movement has abandoned ethanol, pushing for a 

combination of wind and solar energy along with a greatly enhanced electrical grid and battery 

powered cars. Greene, however, worries that the economic viability of solar and of a smart, ex-

tensive energy grid still hasnôt been proved. He also argues that ñyou canôt easily electrify 

planes, long distance trains, and boats.ò Most of all, he believes that only ethanol, correctly pro-

duced, can solve the problems of a world in which ñthe car population is just exploding. If we 

canôt find low-carbon technology, itôs a real challenge.ò He questions whether rapidly develop-

ing countries are ready for a complete wind and solar makeover, and argues that ñwe canôt sim-

ply write off ethanol. If we wrote off every alternative as complicated weôd be left with almost 

nothing.ò Clearly, though, we need to think about biofuels in a more systematic way than we 

have been so far, and so far ñpolicies to promote 

broadly sustainable biofuels are not in place,ò (Greene 

Blog). 

Certainly the challenges are many: full cycle ac-

counting, water shortages, soil depletion, indirect land 

use, among others. And the need is great: energy in-

dependence, jobs, greenhouse gas reduction, local air 

quality. Biofuels are a uniquely complex answer to 

our energy needs with a unique set of problems. With 

a new administration in the White House, a major 

global warming conference impending, and problems 

foreseen and, undoubtedly, unforeseen looming, it 

remains to be seen what mix of biofuels will be part of 

our future. 
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