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Biofuel policies involve a convergence between, policies to protect ecosystems and reduce greenhouse gases and
policies to support food security and agricultural income. Beginning in 1985, agricultural programs shifted
dramatically from being a major cause of environmental damage to providing a strong leverage which encouraged the
most environmentally beneficial practices. Biofuel programs are erasing some of those gains. Careful review of the
literature indicates that biofuel incentives considerably increase both food prices and destruction of the world’s
tropical ecosystems, even though funding organizations have been slow to document the latter. Attempts to frame the
policy issues as a pursuit of “biofuel sustainability” apparently understate environmental and food security challenges
and could undermine over 2 decades of efforts to make farm programs more equitable, market oriented and

environmentally friendly.
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INTRODUCTION

Recent, unexpected spikes in oil prices supported equally
unexpected rounds of world food price increases, as higher
petroleum prices spurred biofuel production. Links between
biofuel demands, food prices and destruction of ecosystems
are documented by recent studies. Yet, the response by
research funding organizations remains dis-appointing on
several fronts, especially regarding the im-pacts on tropical
ecosystems of a worldwide, conven-tional biofuel expansion.
Corn ethanol producers in the U.S. may over comply and
produce biofuels far in excess of the mandates (Babcock,
2008b).

It takes a large portion of the world’s food to supply a
modest increase in liquid fuel, suggesting trade-offs be-
tween energy independence, forest preservation and food
security. Given the above ambiguity regarding secu-rity, it is
most useful to examine biofuel policies in the context of
agricultural policy or environmental policy re-forms of the
past 2 decades. These reforms include a shift from price
support programs, which encourage agri-cultural expansion,
to income support programs which are much more
equitable and environmentally friendly. Exhorta-tions to
pursue “biofuel sustainability” will be reviewed in the light
of the above food price and ecosystem pressures that
inevitably result from use of food products as fuel.

FUEL VERSUS FORESTS VERSUS FOOD

The petroleum price increases and the related food and
forest problems were nearly impossible to predict, even 4
years ago, because the large petroleum price increase was
unexpected. Yet, economists know that attempts to support
farm commodity prices by reducing the availabi-lity of grain
and oil crops for food will lead to land clearing for crop
production, including the conversion of forests and savannas
to cropland in the tropics. Tropical coun-tries have vast land
resources (Valdez, 2006, Hooijer et. al., 2006) and the ability
to convert their forests and sava-nnas to take advantage of
increased demands for crops (Elobeid et. al., 2006).
Cropland expansion is necessary in order for the rapid
biofuel expansion to occur.

One recent study of a hypothetical set aside program
found that for each acre set aside by U.S. farmers, 3
quarters of an acre would come into production in some
country outside the U.S. within 5 years (FAPRI, 2001). Set
aside programs were used by the U.S. farm policies for
decades to support grain and oilseed prices by idling
cropland, to reduce the supply of crops. These programs
ended when it became clear that tropical countries could
rapidly expand their crop land and take advantage of the su-



pported price.

Moving from price support programs to income support
payments for U.S. farmers also opened the way for com-
pliance programs and sodbuster programs that protected
ecosystems in the U.S. These more market oriented, in-
come support programs could be crafted to avoid encou-
raging chemical use (Kuch and Ogg, 1996).

Biofuel programs affect our grain and oil crop exporting
competitors in a manner similar to acreage set-asides, re-
ducing U.S. exports of food, raising commaodity prices and
causing land to be cleared for cropland in Brazil, Ar-
gentina, Indonesia, as well as in our own country. A re-
cent study by Nelson and Robertson (2008) found that a
25% increase in the price of maize (at the time of the stu-
dy) could lead to a doubling in cropped area in Brazil.
That area (165.6 million hectares) represents a 19% re-
duction in land that is suitable for crop production in Latin
America that was not cropped in the late 1990’s. Another
study suggests that a 76 billion liter increase in corn etha-
nol production in the U.S. would lead to over 10 million ha
of land coming into crop production in foreign countries,
with Brazil leading the way (Searchinger et al., 2008).
Even tropical forest preserves are being removed to sup-
ply biofuels for use in Europe’s automobiles (Ogg, 2008;
Ngunijiri, 2007).

As tropical countries burn down rainforests and drain
bogs (Pierce, 2007) to take advantage of the reduced
U.S. exports and the resulting higher world prices, sub-
stantial green house gases (GHS) releases occur (Sear-
chinger et al., 2007). These releases appear to largely
offset any life cycle GHG benefits from burning corn etha-
nol or biodiesel made from crops like corn, soybeans and
rapeseed oil. (The U.S. congress (2008) requires life cy-
cle analyses for each fuel, but those analyses are not
completed, yet.)

Destruction of the forest, itself (Nelson and Robertson,
2008), remains as the major environmental impact of bio-
fuel demands. As the result of the above, offsetting ef-
fects of the forest destruction, costs per ton of carbon
saved by biofuel programs in the U.S., Canada, and Eu-
rope, is very high, about $1000 per ton (OECD, 2008).

In Europe, biofuel programs heavily subsidize use of
vegetable oil in cars and trucks, which may lead to even
more destruction. Since Indonesian palm oil is the World’s
lowest cost source of vegetable oil (FAPRI, 20-08) |,
European biofuel subsidies are major drivers causing the
loss of rainforests in Indonesia (Ogg, 2008). Studies have
documented that a fourth of the land that is conver-ted to
crop production in Indonesia is peat bog (Hooijer, et. al.,
2006). When the peat bogs are drained to pro-duce palm oil,
10 cm of peat disappears into the atmos-phere each year
(Pearce, 2007). Greenhouse gas relea-ses from forest
destruction in Indonesia therefore, are in an order of
magnitude higher than estimates for many other countries
(Fargione et. al., 2008). European subsi-dies and mandates
supporting oil crops for biodiesel are

linked to these very large releases of greenhouse gases,
which far exceed the estimated releases linked to burning
ethanol.

The response by economists to reports of food scarcity
was relatively prolific compared to the above studies that
have quantified certain biofuel impacts on ecosystems or
biofuel impacts regarding greenhouse gases. Abbott et al.
(2008) find that a fourth of an increase in corn prices from
about $2.00 to $4.00 is due to biofuel subsidies and that
the other $3.00 is due to the higher price of oil, which
causes most of the expansion in corn ethanol production.
However, higher oil prices also directly affect the cost of
producing corn through its effects on the cost of fertilizer
and tractor fuel, so not all of the above $3.00 increase is
due to expanded ethanol production. The International
food policy research institute (IFPRI) (2008) estimated
that the impact on food prices due to biofuel expansion
from 2000 to 2007 accounted for 30% of weighted cereal
prices increases over the “long term”. More recently, a
World Bank (2008) report suggested that 70 to 75% of
the commodity price increases from 2002 to 2008 were
caused by biofuels “and the related consequences of low
grain stocks, large land use shifts, speculative activity
and export bans”.

POTENTIAL OVER COMPLIANCE FOR CORN
ETHANOL

Expanded biofuel mandates will contribute to even grea-
ter, future demand for grains and oil crops as we go for-
ward. Demand for conventional biofuels from these ex-
panded mandates in the U.S., the E. U., Brazil and in
other countries will continue to draw down grain stocks
and support crop prices, as biofuel production continues
to expand (FAPRI, 2008) . Biofuel policies and biofuel su-
bsidies play a supporting role in this future biofuel expan-
sion by providing direct incentives to produce ethanol
(through the $0.45 tax subsidy, itself) and by supporting
the sale of flex fuel vehicles and ultimately, the sale of
higher ethanol blends, such as E85 (Tokgoz et al., 2007;
Eobeid et al., 2006).

Congress (2008) apparently hopes new incentives fa-
voring the sale of flex fuel vehicles will encourage use of
more environmentally friendly, cellulosic ethanol made
from waste materials. Although economists do not find
that existing incentives will accomplish this shift to cellulo-
sic ethanol production (Tokgoz et al., 2007), oil prices
that are sufficiently high relative to ethanol prices will en-
courage the spread of E- 85 stations or stations offering
20 — 30% ethanol blends. Once built, these stations with
higher ethanol blends could then facilitate even further
expansion of corn ethanol markets to supply a domestic
automobile fleet with increasing numbers of flex-fuel
vehicles.



Corn ethanol production is currently limited to well be-
low the 15 billion gallons mandate for corn ethanol speci-
fied in the energy Independence and SECURITY Act (EI-
SA) (U.S. Congress, 2008) because of the potential for
ethanol to corrode fuel lines in automobiles. The above
15 billion gallons would constitute about 10% of the U.S.
fuel supply. The limit for mixing ethanol with gasoline also
is 10%, but only until consumers buy flex-fuel vehi-cles
(with fuel lines that allow safe use of higher ethanol
blends) and until stations begin to supply them. Once E-
85 stations or stations with greater than 10% ethanol
blends become available, the price of food will be linked
much more completely to the price of petroleum, as etha-
nol use in the U.S. may expand far beyond 15 billion gal-
lons (Babcock, 2008b).

FUTURE BIOFUEL EXPANSION WORLDWIDE

In just a few years, petroleum prices tripled and then re-
turned to $40 per barrel. According to estimates by Ty-
ner and Taheripour (2008), corn prices may vary from
about $2.00 per bushel to over $6.00 per bushel in res-
ponse to oil prices varying from $40 per barrel to $160
per barrel. As noted above, petroleum prices remain vola-
tile, are far above historic levels and can encourage more
biofuel production whenever oil prices are high.

The international food policy research Institute (Rose-
grant et. al., 2008) analyzed the combined, food price ef-
fects of the worldwide, conventional biofuel expansion in
the major producing countries, including scenarios with
“drastic biofuel expansion” of conventional biofuels in all
the major producing countries. The analysis found that
world prices at the time of the study would be 72% higher
for maize, 44% higher for oilseeds, 27% higher for cas-
sava and sugar and 20% higher for wheat when com-
pared with a baseline that did not include worldwide bio-
fuel expansion. This analysis of biofuel effects on food
prices is most relevant for policy analysis because it iso-
lates the effects of biofuel production from the other for-
ces, such as income growth in developing countries that
potentially drive up food prices and it addresses the ef-
fects of the large worldwide, future expansion in biofuel
production planned in producing countries.

Unfortunately, we have no detailed analysis addressing
trade-offs between a potential worldwide, future expan-
sion of conventional biofuel production and loss of the
world’s tropical forest ecosystems. Rough estimates by
Gallager (2008) suggest that meeting biofuel production
targets in all of the biofuel producing countries would re-
quire 56 to 166 million ha, respectively, depending on
whether advanced technologies are used or conventional
technologies that rely on conventional crops. As biofuel
producing countries convert land to biofuel production,
tropical countries expand crop acreage to meet food de-
mands previously met by the biofuel producing countries.

When world leaders met in Bali to address global warm-

ing, preservation of rainforests was identified, at that time,
as 1 of the most promising opportunities to address
global warming (Ogg, 2008). In Indonesia, worldwide
growth in biofuel demands contributes to a projected in-
crease in palm oil acreage of 35% over the next 10 years
(FAPRI, 2008). However, the trade-offs between coun-
tries’ forest preservation aspirations versus their biofuel
production programs have never been adequately docu-
mented.

The above fuel, forest and food trade-offs need to be
documented in an integrated manner. For example, if
world leaders decide to advance conventional biofuel pro-
duction from corn and oil crops, while also avoiding any
adverse impacts on forest ecosystems, as proposed in
the British renewal fuels agency report by Gallager (20-
08), the consequences in causing food price increases
would be even more severe than the effects of biofuel ex-
pansion alone. World leaders are intensely interested in
all 3 objectives, including biofuel expansion, forest pres-
ervation and food security. It is especially important, then,
to document the above, 3 way trade-offs and in an
efficient, timely manner.

Ideally, we analyze major policy choices affecting food
security and the environment in advance of policy ma-
kers’ decisions, rather than waiting until several tens of
billions of dollars are invested in a heavily subsidized in-
dustry. But there is still time to contribute to decisions af-
fecting continued biofuel expansion.

FOOD PRICES AND INFLATION

The recent run-up in petroleum and food prices added to
inflationary pressures at a time when inflation was al-
ready becoming a concern in many countries. In deve-
loped countries, where agricultural commodity prices are
a much smaller part of total food costs and a smaller part
of the economy, petroleum prices are by far the most im-
portant player in adding to inflation (IMF, 2008). However, in
developing countries, rising food prices contribute much
more to the inflationary pressures because food ac-counts
for over a third of consumer expenditures in the developing
countries. The recent run-up in crop prices happened at a
time when inflation in developing countries already was oc-
curring and was adversely affecting economies of individual
developing countries and the world economy.

Food price increases can be especially harmful to poor
people in developing countries who spend a very large
portion of their incomes on food (IMF, 2008; Bradsher,
2008). The world bank (2008) estimates that food price
increases at the time of the study set back poor countries’
efforts to reduce poverty by 5 to 10 years.

CROP PRICES AND FERTILIZER USE

Higher crop prices are believed to have a large effect in
encouraging farmers to apply more fertilizer (Abler and Shor-



tle, 1992; Herten et al., 1990). During years with good
weather conditions, this additional fertilizer enhances
yields, thereby allowing farmers to gain more benefit from
the higher crop prices. More research is needed to better
quantify fertilizer’'s responsiveness to the higher crop pri-
ces, but the past research suggests that farmers substan-
tially increase their fertilizer use per acre when crop pri-
ces are high.

Fertilizer nutrients are a major source of pollution in our
streams and contribute nitrous oxide to the atmosphere,
an important greenhouse gas. When biofuel production
raises crop prices and encourages farmers to use more
land and fertilizer, exhortations to produce biofuel feed-
stocks in a “sustainable” manner (U.S. Congress, 2008)
may not accomplish very much. Swimmers may try har-
der when they encounter a swift riptide, but still go back-
ward.

BIOFUEL SUSTAINABILITY: CAN WE CHOOSE THE
LAND?

There is a presumption that biofuels can be produced in a
“sustainable” manner (Gallager, 2008), if policy makers
would choose to do so. Yet, sustainability calls for an in-
tegrated approach to solving environmental and a variety
of other problems by seeking remedies that benefit the
environment, soil, consumers and farmers, themselves
(Sustainable Agriculture Research and Education, 2005).
Sustainable solutions therefore aim to achieve multi-me-
dia benefits. For example, following a nutrient recom-
mendation helps farmers to credit manure nutrients in
their soils and other farm produced nutrients (fertilizer
carryover), when applying fertilizer, so they apply less fer-
tilizer. The environment benefits from the reduced nu-
trients available to cause water and air pollution, farmers
benefit from reduced fertilizer expenditures and consu-
mers benefit from reduced costs (Kuch and Ogg, 1996).

In the case of conventional biofuels, virtually all of the
synergisms unfortunately are negative, suggesting that
policies supporting biofuel production undermine 2 dec-
ades of efforts to make U.S. farm programs more sustain-
able. It requires 6.2% of the world’s food production to re-
place 0.8% of global oil production (Elam, 2008). Biofuel
demands undermine compliance program incentives
while contributing to loss of key prairie ecosystems in
wetland regions of the U.S. and the use of more fertilizer
which pollutes the land, water and air (Ogg, 2008). Bio-
fuel demands also contribute to higher prices for consu-
mers, to loss of feed and pasture for livestock, to loss of
water availability and to worldwide destruction of forests,
including the most critical tropical forest ecosystems
(Gurgel et al., 2007).

Potentially, the above damage to ecosystems could be
minimized by exploiting certain “idle” lands (Gallager, 20-
08). These idle lands would be used to produce more food, as
world demand for crops are driven upward by ever larger

larger food needs and by worldwide biofuel expansion.
This hypothesis needs to be tested in an integrated way,
as described above, by analyzing options which simulta-
neously expand biofuel production, while protecting forest
and savanna ecosystems from conversion to crop pro-
duction. Although it would be very difficult to implement
forest preservation programs in the real world, plausible
scenarios can be developed and effects on food prices
estimated. Clearly, limiting land use change to avoid da-
maging valuable ecosystems will add to the food price in-
creases as biofuel production expands, but it is useful to
quantify these fuel versus forest versus food trade-offs to
inform policy discussions.

Emerging plug-in technologies offer a welcome contrast
to the above, liquid biofuels. Plug-in, hybrid vehicles po-
tentially use electricity generated by burning biofuels from
waste material, such as corn stalks, dead trees and tree
litter, in a sustainable manner without the economically
and environmentally costly step of converting these mate-
rials to a liquid fuel. New plug- in hybrid technologies will
provide fuel at a fraction of the cost of liquid biofuels and
less than one fourth the cost of conventional gasoline,
while providing large reductions in green house gases
(Sandalow, 2007). Cars that plug in may use fuels from a
relatively low cost, renewable sources in a truly sustain-
able manner. For example, plugging in soon may offer an
option for commuters to avoid use of liquid fuels during
their daily commute.

In the future, biofuels also may be produced efficiently
and sustainably from waste materials, including agro-in-
dustrial waste. Use of these materials helps in their safe
disposal rather than pressuring the natural resources.

THE STRUCTURE OF AGRICULTURE

Agricultural producers and especially land owners, re-
main as the clear beneficiary the biofuel boom. Consu-
mers benefit from increased fuel supplies, but loose from
the large amounts of food sacrificed to produce the fuel.
In the U.S., however, farmer benefits from biofuel produc-
tion are not evenly distributed among farmers. One re-
cent study found biofuel subsidies at the time of the study
provided 4.1 billion dollars in benefits to corn growers, but
livestock producers and other “nonethanol corn users”
lost 3 billion dollars per year (Babcock, 2008a).

Since much of the grain and soybean production
occurs on a relatively small % of the farms, programs that
sup-port farmers’ incomes by raising those crops’ prices
will primarily benefit the few, largest and most well-off
land owners. By 1978, 1% of the land owners owned
nearly a third of the farm land and about a third of U.S.
farm land was owned by nonfarming landlords (USDA,
1981). By 1998, 9% of U.S. farms accounted for 66% of
the value of production (ERS, 2001) and most crop land was
owned by someone other than the person farming the land
(NASS, 1999). Small farmers here and around the world



(Abbott, et. al., 2008) also benefit, but large land owners
receive a larger share of the benefit from higher com-
modity prices. Recent administrations have supported
changes in farm income support programs which spread
the benefits of these programs more widely among do-
mestic farmers and use program benefits as an incentive
to employ environmentally friendly practices, such as pro-
tecting farmed wetlands (USDA, 1995).

Recent farm legislation switched from price support,
which relied on annual acreage set-asides, to income
payments for supporting farmers’ income. Per farmer
payment limits then prevented the largest land owners
from capturing such a large proportion of the program be-
nefits. Other changes in recent years provided more sup-
port for conservation programs whose benefits were
spread much more evenly among farmers. Conservation
programs included more of the modest sized farms and
livestock producers who benefited only marginally from
the past programs, or were hurt by them (USDA, 1995;
U.S. Congress, 1996). In the end, the largest land owners
and the largest producers of the program crops still enjoy
a major share of the farm program benefits, but certain
program features support a wider group of farmers and
reduce the government payments going to the very rich.

In the context of these farm policy reforms, biofuel sub-
sidies represent a return to the old practice of supporting
the price of grains and oil crops. Relatively large cropland
owners, once again, capture the great majority of the bio-
fuel subsidies’ benefits, while livestock producers are the
major losers. Environmental compliance programs, con-
servation compliance, sodbuster, and swamp buster pro-
gram, loose much of their influence when market prices
are very high.

Large land owners became large by purchasing or ren-
ting other farms. As a result of this process and of the
growth in absentee ownership, the number of actual far-
mers that benefit from farm programs, as well as from the
biofuel boom, has shrunk relative to the rest of the U.S.
population. Although rural residents make up 20% of the
U.S. population, farmers “who list farming as their main
source of income” account for only 2% of these rural resi-
dents (Cowan, 2001).

Conclusion

Biofuel programs were implemented without first con-
sidering their food and environmental consequences. As
the biofuel expansion occurred rapidly, many groups re-
acted enthusiastically to the obvious benefits to politically
influential land owners and to early analyses which over
estimated the benefits of conventional biofuels in redu-
cing greenhouse gases.

The biofuel boom clearly benefits the larger cropland
owners in the U.S. In achieving this benefit, the boom im-
poses massive damage on tropical forest ecosystems and

creates a risky and painful food scarcity situation which
may last for a decade.

Possible over compliance with conventional biofuel
mandates, especially for corn, could add greatly to the
above problems. Although biofuel programs seem to fa-
vor a switch to advanced biofuels, actual incentives favor
more production of corn ethanol in the U.S. and vegeta-
ble oil (biodiesel) in Europe. Powerful incentives that sup-
port sale of flex-fuel vehicles in the U.S. could ultimately
support construction of E85 pumps or pumps with 20 —
30% ethanol at gas stations and open up a Pandora’s
box where the price of food will be tied to the price of ail,
at a time when oil prices are volatile and frequently above
historic levels. Analysis needs to consider the ecological
and food price effects of likely scenarios for worldwide
biofuel expansion, in an integrated manner and compare
these effects with environmentally friendly alternatives.
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