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I. Introduction

!e ongoing e"ects of the North American Free Trade 
Agreement (“NAFTA”), existing agriculture and trade 
policies, and growing interest and concern over biofuels—
and their cumulative e"ects on world food supplies and the 
environment—necessitate simultaneous consideration of these 
issues.  With the inevitability of globalization, the connection 
between social, political, agricultural, and environmental 
problem are more undeniable.  No longer can these issues be 
adequately explored, much less the associated problems be 
solved, in a vacuum.  

Instead, these policies and problems must be recognized for 
what they are: multifaceted and interconnected.  !e broader 
issues of energy, economics, agriculture, and trade between the 
United States and Mexico are correlative in nature.  Job losses 
contribute to ever-increasing cross-border migration; subsidies 
and price support programs in#ate commodity prices causing 
the cost of animal feed and products to rise, while incentivizing 
overproduction and unsustainable agricultural practices.  
Recent interest in alternative fuels further obviates the #aws 
of modern agricultural practices and trade policies, while 
raising concern over global food security and environmental 
sustainability; the implementation of NAFTA has caused 
massive employment losses in the Mexican corn sector and 
threatens Mexican culture with the demise of traditional 
maize crops.    

While these issues have been previously addressed 
independently, more recent treatment of this subject matter 
has begun to realize the mutual in#uence that social, political, 
agricultural, environmental and trade issues have upon 
each other.  !is article follows in that vain, attempting to 
emphasize the causal connections and potential solutions 

regarding these issues, recommending policy changes which 
a"ect each issue independently, o"ering a modest proposal for 
implementing progressive policy changes in order to alleviate 
what many would describe as current agricultural,1 economic, 
and environmental crises facing Mexico, the United States, 
and the world in general.  In this case, the culprit—the new 
global demand for biofuels—may be the very solution.

II. Corn, Sugar, Ethanol, and Trade

A. !e North American Free Trade Agreement

In 1994, NAFTA established the largest free trade area 
in the world.2  !e ambitious undertaking sought to improve 
trade policy and relations in multiple ways and on a variety of 
levels.3  !e treaty both incorporates and builds upon the prior 
agreements made by the U.S., Mexico, and Canada pursuant 
to the General Agreement on Tari"s and Trade (“GATT”).

Proponents of the treaty predicted a mutually bene$cial 
agreement, one that would create jobs, increase e%ciency, and 
lower costs of production.4  !e agreement was meant to spark 
the modernization of Mexico,5 and as Mexico developed into a 
First World economic force many predicted cheaper food prices 
for consumers, more e%cient production and manufacturing, 
and a decrease in Mexican migration to the United States.6  
NAFTA was to ensure the mutually bene$cial integration of 
the economies of Mexico and the United States.7  

In negotiating NAFTA, the governments of Mexico 
and the United States stripped away important restrictive 
production policies, price controls, and key tari"s on the 
twin cornerstones of Mexican agriculture and food security—
corn and beans.8  !e devastating results included massive 
oversupply of grains, rock bottom prices and the loss of many 
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farmers in Mexico.9  As a result, the Mexican agriculture 
crumbled after NAFTA became e"ective.10  

Some argue that the current crisis undermining Mexican 
agriculture results directly from NAFTA.11  Since the opening 
of the Mexican market to cheap U.S. corn, the price Mexican 
farmers receive for their corn has plummeted while imports 
of U.S. corn have skyrocketed.12  In the Mexican countryside, 
more than 1.5 million farmers have been driven o" their 
land by heavily subsidized U.S. corn and other agricultural 
products.13  In the last decade, corn imports by Mexico have 
risen 240%, from 2.7 to 6.1 million metric tons, and the price 
paid to Mexican farmers has dropped by seventy percent.14  
!is trend has left Mexico increasingly dependant on imports 
of its staple food, and is likely to result in the displacement of 
$fteen million Mexicans after the remaining tari"s on corn 
and beans are removed.15

In the $rst ten years of the North American Free Trade 
Agreement, trade increased more than threefold between 
the two nations, totaling nearly $300 billion in 2005.16  !e 
United States was accounting for 85% of total Mexican exports 
in 2006, including over 80% of all Mexican agricultural 
exports.17  In turn, Mexico is the third largest trading partner 
of the United States and in 2006 became the country’s 
second largest agricultural trading partner.18  !e importance 
of the economic relationship between the two countries is 
clear, however, therein lies the problem:  both countries are 
increasingly more dependant on each other, yet competition 
in vital agricultural sectors creates problems far beyond strict 
economic $gures.

In the United States, the corn crop produces close to $17 
billion in annual sales,19 with corn exports accounting for 20% 
of total U.S. exports in 2001,20 and 66% of world exports 
in 1999.21  Nationwide, land in corn production totals more 
than 28 million hectares, roughly 4% of the total land area of 
the United States.22  In Mexico, corn production accounts for 
over two-thirds of the gross agricultural product, covers half 
of all cultivated land and employs roughly 3 million people.23  
!e industry employed three million people totaling 8% of all 
Mexican labor in 2000.24  Mexico is also the world’s second 
highest annual per capita corn consumer.25

Sugar is the largest remaining sector of Mexican 
agriculture, and the $fth most important industry in that 
country.26  !e Mexican sugar industry directly employs 
300,000 workers, while indirectly supporting another 2.2 
million jobs.27  In 2005, nearly one million acres in the United 
States were planted with sugarcane.28  As of 2004, the value of 
U.S. sugar crops was $1.93 billion,29 accounting for 2.4% of 
total U.S. crop values.30  Unfortunately, the cost of production 
is much higher than the world average, requiring signi$cant 
government intervention to sustain the industry.31  !e 
delicate state of sugar and corn markets combined with volatile 
competition between the two countries in those industries 
inhibit cooperation, contribute signi$cantly to immigration 

troubles, and frustrate the goals of NAFTA, advancement in 
biofuel technology, and ultimately the economic integration 
demanded by globalization and trade liberalization.32

B. Subsidies, Overproduction and Dumping

As of 1989, worldwide agricultural subsidies and 
protectionist trade practices cost consumers $150 billion, 
suggesting that a fundamental problem in world agriculture 
is excessive government intervention.33  In 2005, it was 
determined that the U. S. government alone subsidized 
domestic agricultural industries at an average rate of over 
forty $ve billion dollars per year.34  !is subsidization 
contradicts trade policy by impeding the competitive ability of 
international and domestic farmers and distorting commodity 
prices.35  !ese practices ultimately demand that taxpayers 
support domestic agricultural products while U.S. subsidies 
make farming unpro$table in other countries.36 Yet, this is 
not the full extent of the damage done through agricultural 
subsidies. U.S. market “price supports” ensure a minimum 
income for American farmers.37  !ese price supports induce 
production which exceeds demand, in turn requiring that 
the surplus is “purchased” by the U.S. government.38  !e 
government then “dumps,” or sells the surplus on the world 
market below world market prices, signi$cantly eroding world 
prices and the ability of farmers in developing countries to 
compete.39

!e liberalization conferred by NAFTA did not merely 
open a single commodity market to both countries.40  Rather, 
especially as production of Mexican yellow corn fails to meet 
domestic demand, the corn trade essentially opened both 
Mexico’s white and yellow corn markets to U.S. exports.41  
Sales of U.S. corn to Mexico increased $fteen-fold between 
1993 and 2004,42 as NAFTA opened the Mexican markets to 
tons of cheaper (subsidized) corn, causing the price paid to 
Mexican corn farmers to fall 70%.43   In 2003, U.S. corn was 
exported (dumped) at an average price of ten percent below the 
full cost of production.44  U.S. subsidized corn has destroyed 
the Mexican corn sector, resulting in the displacement of 
two million Mexican farmers.45 Accordingly, the Mexican 
government has been forced to rely on U.S. yellow corn to 
keep tortilla prices low.  !is practice has further plagued 
the corn industry as Mexican farmers of white corn—from 
which tortillas are customarily made—are being driven from 
the market.46  !e end results of these trade practices are the 
destruction of the Mexican corn industry.   

Same scenario is applicable to U.S. and Mexico’s sugar 
industries.  On January 1, 2008, NAFTA became fully 
e"ective, lifting tari"s on sugar traded between the U.S. and 
Mexico.47  !e removal of trade barriers, once envisioned 
to level the playing $eld of the sugar market, has exposed 
Mexican farmers to unfair competition resulting from the 
massive subsidization of U.S. sugar.48  As a result, the U.S. 



Washington College of Law ILSP Law Journal 129

faces a potentially overwhelming #ood of Mexican sugar into 
a carefully balanced U.S. market, while Mexico faces pressure 
from U.S. industries on sugar and corn syrup.49  Further, the 
U.S. government has successfully challenged Mexican non-
tari" barriers on sugar, corn, and corn syrup,50 demanding 
importation of cheaper, U.S.-made high fructose corn syrup, 
further threatening Mexican sugar farmers.51  In both Mexico 
and the United States, sugar and sweetener consumption is 
outpaced by increases in minimum import commitments, and 
the looming threat of massive imports threatens to destabilize 
the countries’ sugar markets.52  

III. Agriculture and Biofuels: Law, Policy,
and the Problems !ey Create

A. U.S. Energy and Agriculture Legislation

Government assistance for ethanol production began 
in response to the energy crisis of the 1970s,53 beginning 
with the National Energy Act of 1978 (“NEA”).54  !e Act 
provided tax exemptions for alcohol/gasoline mixtures as 
well as investment credits for property devoted to alcohol 
production.55 Additionally, equipment used in ethanol 
production also quali$ed for tax incentives.56 !e NEA also 
requires the Department of Energy to produce annual studies 
of alcohol production including quantity sold and gasoline 
saved, cost of production, selling price, and revenue lost from 
tax incentives.57

In passing the Food Security Act of 1985,58 Congress 
adopted the Conservation Reserve Program (“CRP”).59 !e 
CRP essentially paid farmers to take highly erodible land out 
of production, and plant idle land in protective and restorative 
vegetation.60  !e program introduced environmental and 
conservation ideals into U.S. agricultural policy, directly 
linking conservation bene$ts to government aid.61 Despite the 
good intentions of the CRP and other voluntary preservation 
programs, long standing support policies which tie support 
payments to established planting patterns continue to 
dominate, resulting in agricultural over-production.62

!e U.S. Congress updated the Biomass Research and 
Development Act of 2000,63 when it passed the Energy Policy 
Act of 2005 (“EPACT”).64 !e EPACT provided substantial 
funding and incentives for alternative fuels,65 while requiring 
that U.S. fuel include 7.5 billion gallons of alternative fuels, in 
2012.66  While EPACT had been highly successful in creating 
incentives for ethanol production, it does little to facilitate 
an evolution from corn-based ethanol to cellulosic biomass,67 
which is the most environmentally friendly resource for 
biofuel production.68  

!e Energy Independence and Security Act of 2007 
(“EISA”)69 dramatically increased mandated alternative fuel 
standards in the United States, nearly doubling the standard 
required through 2012, while adding further requirements 

through 2022.70  Further, EISA requires that new production 
facilities reduce greenhouse gas emissions by at least 20% 
in comparison to current facilities.71 Signi$cantly, EISA 
mandates that a portion of the alternative fuel requirements 
be met with cellulosic biofuels,72 demanding at least a minimal 
evolution of biofuel production from current corn-based 
ethanol to biomass-based fuels.  !is new EISA mandate raises 
production of cellulosic fuels to one hundred million gallons 
per year by 2010, and biomass-based fuels to one billion gallons 
by 2012.73  Finally, the Act requires labeling of biomass-based 
fuel at the pump, prohibits oil companies from preventing 
the installation of renewable fuel pumps, and $nances further 
research and development in the biofuel industry.74

B. Corn Ethanol Policy and Problems

EPACT established a requirement that 7.5 billion gallons 
of renewable fuels be used in the United States by 2012; corn-
based ethanol, subsidized at $0.51 per gallon, will account 
for most.75  Problematically, the recent economic feasibility of 
corn-ethanol is fantasy.  Without subsidizing the production 
of corn-based ethanol—produced from already-subsidized 
corn—such production would not be possible in the United 
States at all.76  Yet, EISA now mandates that more than double 
that amount be produced within the same timeframe.77      

Meanwhile, it is possible that the increase in Mexican 
and U.S. corn production devoted to ethanol production 
will have a larger impact on food security than NAFTA has.78  
Expected corn use for ethanol production now amounts to 
nearly one third of U.S. corn production.79  In response, the 
U.S. Department of Agriculture foresees that the additional 
corn necessary for ethanol production will be diverted from 
exports, potentially cutting exports to Mexico in half, further 
exacerbating a food crisis which subsidies $rst created 80 Finally, 
rapid increase in biofuel production is predicted to raise corn 
prices as much as 20% by 2010, and 41% by 2020.81  Yet, 
subsidization and corn-ethanol policy are only part of a larger 
problem.

!e manner in which the corn ethanol is manufactured in 
the United States has distinct drawbacks.  Production methods 
are outdated, using only corn kernels, while the remainder of 
the plant, rich in cellulosic materials (biomass), is discarded as 
waste byproduct.82  Further, experts argue that corn ethanol 
provides less energy than is required to produce it,83 and even 
proponents concede that corn is a far less e%cient producer 
of ethanol than other biomass sources.84  Clearly, the facts 
obviate the need for a shift away from corn-based ethanol to a 
broader variety of raw materials.85     

Even if the United States and its current ethanol policy 
could overcome the many concerns, agriculturally, U.S. 
farmers cannot produce su%cient crops to meet growing 
ethanol demand.  Indeed, if all of the seventy million acres of 
corn grown in 2006 was used for ethanol, it would displace 



Washington College of LawILSP Law Journal130

only 12% of the U.S. gasoline market.86  Moreover, current 
manufacturing of corn-based ethanol and agricultural 
practices, designed to produce both food and fuel from U.S. 
crops, are not environmentally sustainable,87 and unless new 
policies are enacted concerning land use and sustainable 
bioenergy development, the environmental and economic 
damage could far exceed the bene$ts.88

C. Agro-Environmental Concerns

1. Modern Agricultural Practices

!e environmental concerns regarding current agricultural 
production and biofuel manufacturing are nearly identical.  
!e current practices of modern agriculture are simply not 
sustainable, causing environmental damage in multiple 
ways,89 yet current policy reinforces these practices through 
subsidies and price supports.  !e practice of mono-crop 
agriculture today causes soil erosion, soil degradation, and 
over-fertilization, creating signi$cant pollution problems for 
both the land and water.90 !ese practices are often irrigation 
intensive, further straining fresh water supplies.91  Corn crops 
speci$cally require large amount of water, negating the idea of 
producing corn-based ethanol as a renewable fuel source, as 
water becomes increasingly scarce.92  Plus, the large amounts 
of pesticides and fertilizers used in modern agriculture 
lead to water pollution on a massive scale.93  In the United 
States, agriculture remains the single biggest source of water 
pollution.94  

!ese concerns are well founded as current agricultural 
practices create a cycle of environmental problems.  Ever-
worsening soil conditions require more and more fertilizer 
until the very water required to sustain crops is $lled with 
too many agricultural pollutants to use.  Mono-cropping 
accelerates erosion, contributing to the degradation of top soil 
and further facilitating the #ow of pollutants into fresh water 
systems.  In Mexico, the situation is further compounded by 
an absence of environmental regulation, and an inability to 
utilize agricultural side products and waste water.95  

2. Concerns Regarding Production and Use of
Agricultural Biofuel

In addition to concerns raised by mono-crop agriculture 
in general, biofuel demand contributes to environmental woes.  
!ough many concerns have been raised, water consumption 
for ethanol production in the United States presents an 
imminent concern.96  Subsidies already contribute to corn 
production in areas requiring extensive irrigation and water 
use, and recent demand for biofuels exacerbates the problem.  
Even more problematic, the petroleum input necessary to 
produce corn crops, and the atmospheric pollution caused 
by tillage and other agricultural practices may have an 

environmental impact far too great for the biofuel yield to 
overcome.  In other words, the net clean energy yield from 
corn-ethanol may be outweighed by the energy input required 
and green-house emissions caused in its production.   

D. !e Food vs. Fuel Debate 

!e relationship between biofuels and access to food 
generates important concerns as the world biofuel market 
continues to develop.  Many argue against the use of 
agricultural crops for ethanol production, believing that this 
diverts food which would otherwise feed the world’s hungry.97  
However, studies suggest that U.S. corn does not [directly] 
feed the hungry of the world.98  

Instead, half of the U.S. corn supply is used as animal 
feed,99 thus high corn prices in#ate the cost of that feed.100  
Higher costs may slow future production as meat, poultry, and 
dairy producers absorb the rising feed costs.101  !e subsequent 
reduction in supply and increased cost of production will 
translate in rising food prices102 and increased food scarcity.  
Many feel that the e"ect of increased food prices, coupled 
with increased demand for biofuel feedstock, will be most 
detrimental to the world’s poor.103  As demand for both fuel and 
food increases, some fear that food prices may increase enough 
to drive the poorer third of the world into malnourishment.104  
One U.N. expert has gone so far as declaring the use of corn 
for fuel instead of food “a crime against humanity.”105    

Moreover, current subsidy-fueled overproduction cripples 
the competitive ability of developing countries, undercutting 
rural farmers, while contributing to poverty, migration, and 
price distortions in the world market which drive farmers in 
developing nations out of business.106  !us, market-e"ects 
of such policies, namely the rise in food prices, contribute to 
world hunger and poverty, not the diversion of food from the 
poor.  Nonetheless, rising fuel prices, a rising global demand 
for energy, global warming, and dependency on non-renewable 
resources are driving a nearly insatiable desire for biofuels,107 
and because society depends on agriculture for a secure and 
sustainable food supply, the food vs. fuel debate will continue 
to be a legitimate subject of public policy.108

E. Mexican Agricultural Issues and Infrastructure Problems on 
Both Sides of the Border 

It is assumed that cheaper labor costs might give Mexico 
an advantage in producing labor-intensive commodities.  
However, in agriculture sector, any labor advantage is more 
than o"set by low worker productivity, poor soil conditions 
and water availability, and the transportation infrastructure 
in Mexico.109 Small and midlevel farmers in Mexico cannot 
reasonably compete with their American counterparts.110  
Unlike their U.S. competitors, small grain farmers who do not 
produce exportable amounts of grain do not receive government 
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subsidies, in Mexico.111  Moreover, total productivity heavily 
favors the United States (7.5 tons per hectare) over Mexico 
(1.7 tons per hectare).112  Obviously, Mexican productivity 
and e%ciency must improve for its global competiveness, and 
indeed its very vitality.

Additionally, Mexican agricultural resources are scant in 
comparison to its North American counterparts.113  In fact, 
only 12% of Mexico’s land is considered arable, with less than 
3% of that land being irrigated.114  Agriculturally, the country 
has been slow to modernize, failing to take advantage of the 
ethanol movement and other technological advancements 
such as genetically modi$ed crops.115  Further, state operated 
granaries and distribution networks are withering, and 
agriculture cooperatives may be key to the survival of Mexican 
agriculture.116  Regardless, the future of Mexican agriculture 
depends on advances in irrigation, agricultural infrastructure, 
and mechanization, and these advances will likely only result 
from foreign direct investment.   

IV. A Possible Solution?

A. Cooperative Advances in Agriculture and Infrastructure

!e devastation of Mexican agriculture post-NAFTA, 
while problematic, may have been an inevitable development.117  
!e resulting downfall of the Mexican ejido, while initially 
displacing Mexican farm workers and further weakening 
Mexican agricultural production, might be viewed as a market 
correction demanding e%cient production and modernization 
while providing a better economic quality of life for rural 
Mexicans.118  However, because the Mexican economy may 
not be able to survive such a correction, the country might 
bene$t from the help of its Northern neighbor.  U.S. assistance 
should consist of both direct aid and investment in Mexico, 
and concurrent changes in domestic agricultural practices and 
subsidization.

Under comparative trade theory, the U.S. should become 
Mexico’s supplier of basic grains, and Mexico should supply 
most, if not all, of U.S. fruits and vegetables.119  However, 
special consideration should be given to the socio-economic 
conditions of the rural Mexican farmer, and Mexican 
producers of traditional varieties of maize must be protected 
from market intrusion.120  Part of any agreement must be 
an inherent interest in mutual socio-cultural preservation. 
In trade, nations must recognize the higher responsibility 
to protect vulnerable aspects of one another’s culture and 
heritage.  As this analysis will demonstrate, the e"ects of 
protecting Mexican farmers of white corn will be marginal to 
U.S. yellow corn farmers as in#ated demand for U.S. corn will 
be eliminated, and any income lost in the Mexican market will 
be recouped by environmental credits, and the harvesting of 
biomass for domestic biofuel production.  

Notwithstanding the need to protect this sector of Mexican 

agriculture, recent land reforms in Mexico has given rise to 
increased U.S. interest in contract farming and marketing 
arrangements. 121 Permitting U.S. $rms to operate on Mexican 
agricultural lands, and invest in its development, will likely 
enhance Mexican agricultural e%ciency, productivity, 
and pro$tability, while facilitating land ownership for the 
Mexican farmer.  With Mexican sugar production becoming 
ever-important in the establishment of a North American 
biofuel industry, FDI from the United States should focus 
on the supply and development of agricultural technology, 
the engineering of biofuel production facilities, and the 
infrastructure necessary to transport ethanol throughout both 
countries, and to points of export.

B. Revising Government Support and Foreign Direct Investment

1. !e Evolution of Agricultural Subsidization

!e World Resource Institute determined that the United 
States paid agricultural producers over $17 billion in 1993, 
only $1.9 billion of which supported conservation programs.122  
Payments for the Conservation Reserve Program123 constituted 
8% of all government subsidization between 1986 and 
1995.124  Furthermore, the U.S. agricultural subsidy program 
is projected to distribute approximately $190 billion in 
2012.125  Instead of encouraging farmers to grow unpro$table 
crops through price support, the U.S. would be better served 
to re-empower the agricultural sector by incentivizing crops in 
innovative and environmentally sound ways.126  

“Green payments” were $rst implemented as part of the 
Conservation Security Program in the 2002 farm bill, paying 
farmers to perform environmentally-friendly services on land 
in production.127 Yet thus far, U.S. agricultural policy fails to 
address the environmental damage done by the industry.128 
Furthermore, in order to do so, U.S. policy must evolve, 
expanding and enhancing its land retirement programs 
and incentivizing sustainable practices in ways other than 
subsidies.129 To accomplish this, coupling of farm support to 
production levels must cease.130

A potential solution may be to link farm support with 
the reserve program while simultaneously incentivizing the 
planting of biomass feedstock and ensuring that participating 
farmers avoid su"ering economic loss in not planting corn.  
Further, conservation program bene$ts must displace bene$ts 
received under commodity programs; this strategy eliminates 
the ability of a farmer to collect for land under conservation 
and/or biomass growth while simultaneously over-producing 
on cropland under cultivation to collect those subsidies tied to 
production which would defeat the purpose on environmental 
incentives.  

Current subsidization policies undermine environmental 
goals.  Arti$cially controlled prices in#ate demand and reduce 
investment in more e%cient technologies and practices.131  
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!ese policies also distort the market, making corn more 
valuable than it actually is, further discouraging alternative 
land uses, frustrating the goal of the CRP, and preventing 
the economic viability of biomass technologies.  !us, not 
only must U.S. support policy shift to more “green-oriented” 
resolutions, it must do so while reducing total subsidy 
payments.  Success in that endeavor would then provide 
funding for the North American biofuel industry and the 
accompanying infrastructure needs.  

2. Farm Support to Foreign Direct Investment

In 1995, the United States was the biggest foreign investor 
in Mexico accounting for approximately 65% of total FDI,132 
suggesting that the United States has a signi$cant in#uence 
over the economic future of Mexico. Converting to Mexican-
produced sugar-ethanol will likely cause a reduction in U.S. 
sugar subsidies as the domestic industry would help supply 
feedstock for the Mexican industry. Expanding the CRP, and 
the shift to sugar-ethanol and cellulosic biomass would reduce 
corn crops, which may be signi$cant enough to a"ect the 
global price,133 allowing world farmers a competing chance 
in the world market.  Finally, new environmental subsidies 
which allow farmers to pro$t from biomass planted on land in 
the CRP could reduce subsidies paid to corn farmers. 

As ethanol production moves to Mexico, corn-ethanol 
facilities in the United States should begin to convert existing 
biofuel production facilities to biomass technologies in order 
to make use of the cellulosic feedstock being grown on reserved 
land.  Having created a market for these materials, U.S. farm 
supports may now be reduced to the di"erence between the 
farmer’s potential pro$ts for harvested corn yields and the 
value of the biomass harvest.  Tax incentives might further 
compensate sustainable farming practices, further reducing 
the need for subsidization. Finally, as the policy changes 
create a surplus of funds previously dedicated to subsidy and 
support programs, the United States has created the funding 
for investments in infrastructure and Mexican agriculture, 
without spending any additional tax dollars than those already 
earmarked for domestic subsidization alone. 

 
C. A Viable Biofuel Industry for North America

Bioenergy is the major source of energy for the world’s 
population, making up more than ninety percent of energy 
consumption in poorer nations.134  Bioenergy alleviates 
reliance on fossil fuels, and may be instrumental in promoting 
agricultural and environmental sustainability.135  Finally, 
development of biofuels and bioenergy may result in 
signi$cant development in rural areas and further contribute 
to the reduction of poverty through job creation.136  Mexico’s 
essential task, given the displacement of agricultural workers, 
will be to create enough industrial jobs to absorb farm labor 

losses;137 creating a new biofuel industry may not only ful$ll 
that task, but also correct losses in the agricultural sector by 
creating more jobs in an expansion of the sugar and sugar-
ethanol production industries.

1. A Lesson From Brazil

!e rising price of corn—notwithstanding current doubts 
over agricultural sustainability—necessitates exploration of 
alternative biofuel resources.  Although corn-based ethanol 
has been pro$table, recent corn prices signi$cantly reduce 
pro$tability.138  Fortunately, the results of Brazil’s sugar-
ethanol industry indicate that not only can U.S. mills 
economically convert to ethanol production from sugar, but 
that such a conversion may also o"er a viable market which 
mitigates or eliminates competition that threatens the U.S. 
sugar industries.139 !is would imply that ethanol production 
in Mexico would be even more feasible assuming appropriate 
levels of production and e%ciency. Lower costs of production 
in Mexico and strategic FDI from the United States could 
make that country the foundation of North American sugar-
ethanol production.

Brazil’s success in the multifaceted implementation and 
development of its biofuel industry merits particular discussion. 
After extensive government action commenced in the 1970’s, 
ethanol mandates and tax incentives have made ethanol a 
political and economic success in Brazil.140 !e government 
fostered the demand for ethanol by requiring blending with 
gasoline, subsidizing ethanol use, and $nancing production 
facilities.141 Further, the Brazilian government required that 
towns with over 1,500 residents have an ethanol pump at 
every gas station.142  Currently, about 50% of all cars in Brazil 
are #ex-fuel vehicles that run with ethanol mixed fuel.143 To 
ensure ethanol’s future, Brazil has in place an established 
distribution system and a tax advantage over gasoline.144      

2. An Ethanol Evolution: From Corn to Sugar to Biomass 

If the widespread use of biofuel is to become economical 
and truly environmentally sustainable, current U.S. policies 
and production methods must change and adapt to the 
growing body of scienti$c evidence and social policy which 
suggests that corn-based ethanol is not the answer.145  Yet, the 
U.S. cannot achieve corn-ethanol independence alone,146 given 
that U.S. subsidization of sugar has made sugar-ethanol cost 
prohibitive, driving U.S. ethanol policy to embrace corn.147

a. Corn

Corn is widely recognized as an ine%cient food stock for 
ethanol production.  Even more problematically, U.S. corn-
based ethanol currently requires the use of fossil fuels at every 
stage of production.148  For this reason, it appears that corn-
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ethanol production may use up to 30% more energy than the 
$nished project produces, leaving alone the eroded soil and 
polluted water.149  Further, because corn is traditionally used 
for food and animal feed, producers of retail staples, grains, 
meats and other animal products are reacting adversely to 
the rising price of corn.150  Despite these disadvantages, corn 
based-ethanol currently accounts for approximately 97% of 
all ethanol produced in the United States.151  Corn is also vital 
to the resurgence of agriculture and food security in Mexico, 
demanding that the industry merely serve as a springboard to 
further growth in the biofuel sector.   

b. Sugar

Producing ethanol from sugar, for many reasons, is simply 
a better option than current corn-based ethanol production.152 
Sugar is a much more e%cient producer of ethanol than corn, 
and converting surplus sugar production to ethanol does not 
put undue pressure on a global staple food.  Sugar is also the 
most feasible ethanol food stock in Mexico, and production 
facilities can easily be constructed alongside current sugar 
mills.153 Finally, Mexico may hold a comparative advantage 
in sugar production due to its geographical location which 
provides for more growing area and longer growing seasons 
than the United States. 

 Notwithstanding the advantages of using sugar as a 
source for ethanol production, it must be acknowledged that 
without a further evolution to producing cellulosic ethanol, 
biofuels may not be the best way to reduce greenhouse gas 
emissions.154 Current cellulosic biofuel technology makes fuel 
production from biomass, cost-prohibitive in the short-term.  
However, as the technology becomes economically viable, 
and as the North American ethanol industry begins to rely 
on sugar as its primary resource, surplus farmland—previously 
planted in corn—should be diverted to biomass through land 
retirement, subsidization, and the demands of the market. 
As the production of sugar-ethanol migrates to Mexico, the 
United States can also transition facilities currently devoted to 
corn-based ethanol to production of ethanol from biomass or 
cellulosic materials.155    

c. Biomass

Cellulosic biofuels might be produced from wood, crops 
or crop residues, or other specialty crops such as switchgrass;  
Cellulosic materials are generally considered better ethanol 
feed stocks, can be grown cheaply and e%ciently, and do not 
strain food supplies.156  Diversi$cation from single crop ethanol 
sources also avoids problems associated with monoculture 
production.157  Furthermore, the use of native species, or 
climate-tolerant alternatives o"er many advantages.  Such feed 
stocks are adaptable to local soil and water conditions, tend 
to be more blight resistant, and often require less irrigation, 

fertilization, tillage, and overall energy input.158  Finally, use 
of these non-food crops for energy production avoids adverse 
e"ects on local and global food markets,159 while contributing 
to the revitalization of farmland.

3. A New Mexican Industry, A New U.S. Supplier,
A New Biofuel Market

Potential bene$ts of a sugar-ethanol industry in Mexico 
are six-fold.  First, the industry creates badly needed jobs in the 
country, requiring additional farm, industrial, and transport 
labor. Next, the industry could ensure that U.S. and Mexican 
sugar farmers have enough demand for their product. !us, 
the industry ensures both countries that current and future 
ethanol mandates can be met and likely exceeded.  Fourth, 
moving away from corn-ethanol eases global pressure on 
a major food source.  Fifth, the creation of a viable biofuel 
industry bene$ts both countries in the global market while 
fostering technological advance in the sector.  And $nally, this 
scenario, or one like it, results in the end of competitive, and 
protectionist trade practices in the corn and sugar industries 
of both countries. 

D. Protecting the Environment and Global Food Security

Agriculture cannot produce the food, much less the fuel, 
for the world’s population if it exhausts or abuses usable soil and 
water.160  Furthermore, developing nations often su"er serious 
environmental consequences resulting from the exploitation 
of resources and the construction of infrastructure associated 
with development.161  Consequently, if agriculture is to 
produce su%cient food and fuel for the world’s population, 
conservation and environmentalism must be at the forefront 
of any food or fuel policy.    

Similar to the problems already plaguing developed 
countries, water pollution caused from industrial run-o" 
and agro-chemical pollution threatens the water supplies 
of developing nations.162  Future environmental concerns 
for developing nations—in this case Mexico—also include 
global warming and ozone depletion.163  Finally, agricultural 
development continues to exacerbate deforestation and 
erosion which contributes to the problems of water pollution 
and soil degradation.164

Conversion of biofuel production from corn to sugar begins 
to ease the pressure on world food supplies, simultaneously 
presenting the opportunity to initiate environmentally 
sustainable agricultural practices. United States involvement in 
Mexican agriculture, stronger regulation and implementation 
of advanced environmental practices improve the likelihood 
of achieving environmental stability.165 However in the United 
States, policies which link price support and production 
threaten to undermine the Conservation Reserve Program, 
and similar endeavors. Without change, the damage to 
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cultivated land may increase beyond present levels as farmers 
crop those lands with greater intensity to reap bene$ts of both 
environmental and production subsidization payments.166 
To ensure true food security, policies which encourage over-
production, essentially wasting the natural resources vital to 
sustain agriculture, must evolve to recognize environmental 
sustainability as another hallmark of sound agricultural policy.

V. Policy Recommendations

A. Agricultural Subsidies: Incentivizing Environmental 
Sustainability

1. Environmental Subsidies, Eco-Penalties, and Tax Incentives

It is abundantly obvious that U.S. farm support policy 
must change, at least to incorporate some environmentally-
linked subsidization, reduce overall government expenditure 
on agricultural subsidies, and create funding for the new biofuel 
industry and related projects.  Policy change must begin with 
decoupling of subsidy payments and levels of production.  
Instead of the current practice, subsidization should shift 
away from production, incentivizing conservation and 
environmentally sustainable practices.  !ese policies should 
incorporate countervailing measures to prevent collection 
of environmental subsidies while still over-producing on 
crop lands in production.  Further, implementation of 
“eco-penalties” checks improper use, over-pollution, and 
mismanagement of waste water on existing farmlands.

Tax incentives might start by compensating farmers 
for managing land use and retiring land in production 
and beginning to incentivize conversion of corn-ethanol 
production facilities to facilities for cellulosic biomass.  
Mexico should similarly incentivize the beginning of its sugar-
ethanol industry through tax bene$ts.  Both countries might 
also consider strict soil-conservation controls which would 
penalize farmers, or states, by withholding environmental 
support payments for non-compliance or enforcement of 
environmental policies.167

2. “Eco-Retirement” for Highly Erodible and Water-Intensive 
Land in Production

Subsidization and tax incentives must be complimented 
with a mandated prohibition—either permanent or until 
a predetermined level of sustainable utility is achieved—of 
monoculture cropping on highly erodible or irrigation-
intensive lands.  !ese mandates protect land degradation, 
loss of top soil, and pollution of ground water and waterways.  
Regulated land management would contribute greatly to 
environmental sustainability while providing market-based 
incentives in planting cellulosic feedstocks and revitalizing 
topsoil as part of compliance with these mandates. !e 

obvious starting point for these policy reforms is the existing 
conservation programs, such as the CRP and similar programs 
for wetlands, farmland, and protected habitats.

3. Conversion of U.S. Corn-Ethanol and Funding Cellulosic 
Biomass Technology 

An evolution in U.S. biofuel policy and production is 
required in order to sustain domestic agriculture, reduce 
pressure on a global food staple, progress to more e%cient 
and pro$table biofuel production, and ensure that the U.S. 
biofuel mandates are achieved economically and sustainably. 
Advancement in this endeavor requires three components: 
identi$cation of better feed stock, evolution to more 
e%cient methods of production, and economic reward for 
advancements in technological research.168

B. Cooperation in Agriculture

1. Establishing a Sugar Cooperative

Given the problems inherent in Mexican agriculture, 
revitalization of Mexican agriculture and establishment of 
the proposed North American biofuel industry demands 
cooperation between the two nations.  Such cooperation 
should begin at the highest levels of government, yet recognize 
and encourage the opportunities for private or corporate 
investment created by the recent changes in Mexican land 
tenure.  !e inevitability of current U.S. sugar producers 
becoming intricately involved in these matters must also be 
addressed and facilitated.

2. Protecting Indigenous Culture
 
!e abundant genetic diversity of Mexican maize crops, 

and its continued production, is important, not only socio-
culturally but also to long-term global food security.169  
“Ecological” tari"s might be imposed, restricting imports which 
would threaten traditional maize agriculture in Mexico.170  
!e more e"ective, and less controversial, alternative would be 
“ecological” subsidies.171  Recognizing the value of traditional 
crops (and the sustenance of indigenous farmers) essentially 
treats these crops as a class in themselves, not included in the 
general corn commodity market.

 
C. Mexican Policy Changes

Speci$cally, Mexico must quickly resolve prohibitions 
regarding land ownership, restrictions on foreign direct 
investment, and government monopolization of the economic 
structure.  !e Mexican government, through its control of 
the nation’s economy pursuant to Article 25 and 28 of the 
Mexican Constitution, undermines investment in the country 
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at large, sti#es an in#ow of foreign capital to the agricultural 
sectors, and prevents the ultimate institutional reform 
necessary to revitalize failing agricultural industries.172  !e 
Foreign Investment Law of 1973 must be amended beyond 
the scope of changes previously incorporated in the 1989 
revision.173  

D. Establishment of the North American Biofuel Industry: 
Brazil Revisited

 Brazil’s biofuel success is undeniable, and any policies 
for a North American biofuel industry should implement 
the strategies employed by the Brazilian government, at 
least to some extent. As noted above, the government both 
incentivized and mandated innovation in biofuel technology, 
made biofuels widely available—even requiring ethanol pumps 
at fuel stations—and invested in transport infrastructure.  
Most importantly, Brazil encourages blending ethanol at high 
ratios with gasoline.  

VI. Conclusion
 

!e problems discussed above, like any potential solutions, 
are all cyclical and reinforcing in nature.  Like many global 
political and economic issues, each one a"ects the other.  
Restoring prosperous farming conditions to Mexico will 
undoubtedly result in less immigration, as will the creation of 
industrial and transportation jobs.  

Conversion to sugar-based ethanol and the establishment 
of a Mexican and/or American ethanol industry in Mexico 
creates new jobs and drives production costs for ethanol 
down, simultaneously easing the pressure on U.S. corn crops, 
and reducing demand on a global food staple. Ideally, these 
changes will also be felt at the pump and in larger petroleum 
policy. Meanwhile, demand for sugar feedstock should alleviate 
high costs of farm support for domestic sugar, while providing 
a resurgent cash crop for Mexico. As demand for U.S. corn 
falls, farmers may have the opportunity to advance biofuel 
technology and implement sustainable practices, and with this 
a cycle of reinforcing solutions become more complete.

Changes in agricultural practices stimulated by concurrent 
policy change completes the cycle, incentivizing conservative 
practices, reducing domestic subsidy payments, encouraging 
the shift in agricultural policy, and funding the new biofuel 
industry in Mexico. By paying corn farmers to grow biomass 
feedstock, essentially ensuring payments equal to the value 
of the corn harvest less pro$ts from the biomass harvest, the 
U.S. saves money which would otherwise be spent on farm 
support.  With that “saved” money, the environmental and 
sugar-ethanol movements can be funded, commencing yet 
another problem-solving cycle, creating economic growth, 
easing demands on world food supplies, and easing pressure 
on U.S. farmlands.  
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