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recent years are China, Colombia, India, the Philippines, and Thailand. The Swedish government has
vowed to end the country’s dependence on fossil fuels
by 2020, with biofuels slated to play a major role.
Among the companies that have
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The world is on the verge of unprecedented growth
in the production and use of biofuels (liquid fuels
derived from plants and other biomass). Rising oil
prices, national security concerns, the desire to
increase farm incomes, and a host of new and
improved technologies are propelling many governments to enact powerful incentives for the production and use of these fuels. This, in turn, is sparking a
large new wave of investment.
The two most prevalent biofuels are ethanol, currently produced from sugar or starch crops, and
biodiesel, produced from vegetable oils or animal
fats. World production of ethanol more than doubled
between 2000 and 2005, while production of biodiesel quadrupled. (See Figures 1 and 2.) In 2005
alone, ethanol production rose 19 percent and biodiesel production jumped 60 percent (starting from a
much smaller base). In total, biofuels now provide 1
percent of the world’s liquid transport fuels.
Brazil and the United States together account for 90
percent of the world’s fuel ethanol production, thanks
to strong government support that began in the 1970s.
(See Table 1.) In Brazil, ethanol derived from sugar
cane claims 40 percent of the light fuels market and
has helped the country end its dependence on imported oil. In the much larger U.S. fuels market, ethanol
derived mainly from corn now makes up 2 percent of
the total light fuel supply. The European Union, and
Germany in particular, dominates world biodiesel production and use. (See Table 2.)
As oil prices and environmental concerns have
risen in the past few years, investment in new biofuel
facilities has mushroomed in Brazil, Europe, the
United States, and elsewhere. Among the countries
that have made major commitments to biofuels in
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them properly enacted, are
therefore critical in determining the net ecological impacts of biofuels.

A New Future for
Rural Communities?
Another promise of biofuels—and one of the main
political engines behind them—is their potential
to increase farm incomes and strengthen rural
economies. The ability to grow energy crops in
addition to food and fiber crops could transform
agriculture more profoundly than any development
since the green revolution.
The dispersed nature of agriculture makes it
unlikely that biofuel production will become as cenFigure 4. Biofuel Yields of Selected Ethanol and Biodiesel Feedstock
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tralized as the oil industry. However, as biofuels
become a major commodity, larger farms and
agribusinesses will play a growing role. Agricultural
resources are unevenly distributed in many countries,
and the ability of small farmers to benefit from bio-
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biofuels a positive fossil energy balance. (See Table 3.)
Not only is the efficiency of the conversion process
advancing steadily, but bioenergy is increasingly
being used for feedstock processing as well. Both
approaches reduce the amount of fossil fuels used to
convert crops into biofuels.
Transportation is responsible for 25 percent of the
world’s greenhouse gas (GHG) emissions, and this
share is rising. Biofuels have the potential to significantly reduce GHG emissions, particularly with the
development of advanced biomass technologies that
rely on agricultural wastes and cellulosic crops such
as switchgrass. (See Figure 5.) If cultivated in the
right way, these crops can actually sequester carbon
in the soil, helping to reduce the amount in the
atmosphere. However, if biofuels are produced from
low-yielding crops, grown with heavy inputs of fossil
energy on previously wild grasslands or forests,
and/or processed into fuel using fossil energy, they
have the potential to generate as much or more GHG
emissions than petroleum fuels do.
Blending biofuels with petroleum fuels generally
brings a reduction in vehicle emissions of sulfur,
particulates, and carbon monoxide. In developing
countries, ethanol and biodiesel could play a significant role in improving urban air quality and helping
to phase out lead-based and otherwise toxic fuel
additives.
One of the risks of biofuels is the potential for fuel
crops to be grown on ecologically fragile lands, accelerating soil erosion and the depletion of aquifers. In
addition, biofuel crops could destroy some of the
world’s remaining tropical ecosystems, home to vast
Figure 1. World Fuel Ethanol Production, 1975–2005
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Policy Recommendations
For biofuels to make a large and sustainable contribution to the world energy economy, governments
will need to enact consistent, long-range, and coordinated policies that are informed by broad stakeholder
participation. Policy priorities include:
• Strengthen the Market. Biofuel policies should
focus on market development, creating an enabling
environment based on sound fiscal policy and support for private investment, infrastructure development, and the building of transportation fleets that
are able to use the new fuels.
• Speed the Transition to Next-Generation
Technologies. Policies are needed to expedite the
transition to the next generation of feedstock and
technologies that will enable dramatically increased
production at lower cost, while reducing negative
environmental impacts.
• Protect the Resource Base. Maintaining soil productivity, water quality, and myriad other ecosystem
services is essential. National and international environmental sustainability principles and certification
systems are important for protecting resources as
well as maintaining public trust in the merits of
biofuels.
• Encourage Broad Rural Economic Benefits.
Government fiscal and land use policies will help
determine how broadly the economic revenues from
biofuels are spread and how they will shape rural
economies.
• Facilitate Sustainable International Biofuel Trade.
Continued rapid growth of biofuels will require the
development of a true international market in these

fuels, unimpeded
Figure 6. Ethanol Import Duties in
by the trade
Selected Countries, 2004
$0.25
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certify compliance.
• Efficiency and
Improved Public Transport. Biofuels should be
developed within the context of a broad transformation of the transport sector aimed at dramatically improving transport efficiency.
Supportive government policies have been essential to the development of modern biofuels over the
past two decades.
Photo by André Bogaert
Countries seeking to
develop domestic
biofuel industries
will be able to draw
important lessons—
both positive and
negative—from the
industry pioneers:
Brazil, the United
States, and the
European Union.
Biofuels could transform agriculture more profoundly than any
development since the green revolution.
Among the successful policies that have
fostered biofuel production and use are:
Dollars Per Liter

growing biomass feedstock, which leaves them unable
to generate more than a fraction of their transportation fuels from domestically produced biofuels.
Some countries may decide to eliminate biofuel
tariffs on a bilateral basis with individual trading
partners. The United States, for example, already
allows the preferential import of ethanol from the
Caribbean. And Sweden has indicated that it wants to
encourage large-scale biofuel imports. Ongoing negotiations at the World Trade Organization, aimed at
liberalizing trade in agricultural commodities, are
expected to address the potential for reducing biofuel
trade barriers, offering an opportunity for countries
to generate new agricultural revenue streams to offset
the loss of trade-distorting subsidies.

$0.25 $0.50 $0.75 $1.00 $1.25
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• Blending Mandates
• Tax Incentives
• Government Purchasing Policies
• Support for Biofuel-Compatible Infrastructure
and Technologies
• RD&D (including crop research, conversion
technology development, feedstock handling, etc.)
• Public Education and Outreach
• Reduction of Counterproductive Subsidies
• Investment Risk Reduction for Next-Generation
Facilities
• Gradual Reduction of Supports as the Market
Matures
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