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Mexico and the Biofuel Challenge
A Critical Balance Sheet

Gian Carlo Delgado Ramos*

In the face of the widely recognized phenomenon of man
made climate change1 and in a context in which easily 
accessible oil reserves are beginning to peak,2 energy 

security is today of major importance for the future. Consi d
ering the impact of the transportation sector on the climate, 

but also on the quality of the air, among other socioenviron
mental and energy security issues, not only the use of tech
nologies to increase energy efficiency, but also new —in 
principle more sustainable—  forms of fuel have been pro 
posed as an alternative: biofuels.
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This is an important pledge, above all if we consider that 
the transportation sector was responsible in 2009 for con
suming 96 exajoules of energy, almost all of it fossil fuels. In 
ad dition, the tendency for the world’s vehicular fleet to ex
pand cannot be ignored: it will go from 1.2 billion to 2.6 billion 
units in 2050.3 This undoubtedly complicates the sphere of 
action for reducing net greenhouse gas (ghg) emissions giv
en that, even considering increased vehicular fuel efficiency, 
the ten dency for generating emissions associated with the 
transpor tation sector points to an increase: 50 percent more 
by 2030 and 80 percent more by 2050, in the best of cases, 
since they could increase by 130 percent by 2050.4

Given that it is taken for granted that biofuels emit less 
ghg, they have been put forward as a potential solution. This 
notion, however, has been widely questioned not only in terms 
of the amount of energy required to produce them (ethanol or 
biodiesel), but also regarding the emissions associated with 

their life cycle, from production all the way to distribution and 
combustion. Other problems are also pointed to like compe ti
tion for the land and water for producing food versus biofuels 
and the stimulus to the change in soil use to the detriment of 
ecosystems, which would bring with it the loss of the ability 
to capture carbon, among other consequences.

Even taking into account the impetus given to biofuels 
(for example, in the framework of the Sustainable Energy for 
All Initiative, launched at the Rio + 20 meeting), their poten
tial is limited from the perspective of their contribution to the 
global energy matrix. It has been estimated that the maxi
mum potential could be 20 to 30 percent of all liquid fuels 
utilized by the transportation sector.5 In 2010, biofuels only 
represented 2.7 percent of the total.6 In 2010, ethanol pro
duction reach ed 86 billion liters, 17 percent more than in 
2009. Production was cornered by the United States (57 
percent) and Brazil (31 percent), with the gap between these 
two countries increasingly widening and clearly reversing the 
ratio that existed between them just a few years ago when 
Brazil was the world’s largest producer. Biodiesel production, 
on the other hand, although it has increased 24fold since 
2000, has plateaued in recent years, and in 2010 came to 
19 billion liters. The world’s top 10 producers accounted for 
75 percent of production in 2010: the European Union led 
with 53 percent of the total, while Asia (above all Indonesia 
and Thailand) represented 12 percent.7 Particularly impor
tant were Germany, which produced 2.9 billion liters (BL); 
Brazil, with 2.3 BL; and Argentina, with 2.1 BL.

the Impetus of BIofueLs worLdwIde

The impetus biofuels are experiencing is particularly deriv ed 
from the implementation of different initiatives and regula
tions worldwide, mostly to satisfy the demand of U.S. and 
European automobile drivers. The European Union, for ex
ample, has stipulated that 10 percent of fuel used by its trans
portation sector in 2020 would be biofuel. South Africa did 
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a Ministry of energy report concluded 
that “in all cases the production costs 

of biodiesel are higher than the opportunity 
cost of the diesel sold by pemex.”O
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something similar, setting its goal at 2 percent. The United 
States decided it would produce 136 BL of biofuel by 2022, 
and China set a goal of 13 BL of ethanol and 2.3 BL of biodiesel 
per year until 2020.8 The ethanol/gasoline ratios vary from 
country to country, since, while in Finland it is E6 (6 percent), 
in Ethiopia, it is E10. The same is the case of biodiesel, where 
the mixes are B3 and B5 in Thailand, while in Spain they are 
B6, with the expectation of reaching B7 in 2012.9 

According to the Renewable Policy Network for the 
Twentyfirst Century (Ren21), by the end of 2010, 31 national 
ini   tiatives, 29 state or provincial initiatives, and 19 national tax
break schemes had been identified.10 Total subsidies to eth
anol production per liter of fossil fuel replaced are estimated 
between US$1.00 and US$1.40 in the United States, and 
US$1.64 and US$4.98 in the European Union. For biodiesel, 
they range from US$0.66 to US$0.90 in the United States 
and from US$0.77 to US$1.53 in the European Union.11

Added to these measures are the actions and lobbying ef 
forts of the Global Bioenergy Partnership and the World Bank 
loan packages,12 as well as packages from similar banks in 
Latin America (InterAmerican Development Bank, or IdB), 
Asia (the Asian Development Bank, or adB), and Africa (Af
rican Development Bank, or afdB). The IdB, for example, has 
opened up a line of credit for more than US$3 billion, most
ly channeled through its Sustainable Energy and Climate 
Change Initiative (seccI).13

BIofueLs In mexIco

The Ministry of Energy, with support from the IdB and the 
German Agency for Technical Cooperation (gtz), asked to 
evaluate the viability of the production and use of biofuels 
in the transportation sector. The result was a report, “Poten
ciales y viabilidad del uso de bioetanol y biodiesel para el 
transporte en México (Potential and Viability of the Use of 
Bioethanol and Biodiesel for Transport in Mexico), which 
concluded that sugarcane is the most promising crop for 
ethanol production in the short term.14 After studying dif
ferent inputs for biodiesel, the report concluded that “in all 
cases the production costs of biodiesel are higher than the 
opportunity cost of the diesel sold by Pemex.”15 And it added 
that, in any case, the most competitive crops given the coun
try’s conditions are palm trees, sunflowers, and soy beans.

Taking into consideration this background information 
and these assessments, the Chamber of Deputies passed 

the Law to Promote and Develop Biofuels (LpdB) on April 
26, 2007. After several changes, this law created a Biofuels 
Commission, a Program to Introduce Biofuels, and Sectoral 
and Annual Programs regarding the production, storage, trans
portation, distribution, commercialization, and efficient use 
of biofuels.16 It should be pointed out that until now, most 
of the commercial ventures have involved sugarcane and palm 
production, the former cultivated mostly in Veracruz, and 
the latter, in Chiapas.

In Mexico, estimates put the technical potential for land 
that could be planted with sugarcane at 2.9 million hectares, 
almost four times what is currently under cultivation.17 In 
terms of the irrigated land that could potentially be used to 
plant sugarcane to make biofuels, which would have higher 
yields, the estimate is about 1.2 million hectares.18 The big
gest difficulty is the limited processing capacity, since, until 
today, only two plantations, La Gloria and San Nicolás, both 
in Veracurz, have the technology to make ethanol. To this 
should be added the regulatory protection of the sugar indus
try that analysts consider makes the production of ethanol 
unviable.19 

And, despite this regulatory framework, the stakehold
ers in the biofuel business, or those who might be interested 
in being in it, have said that the concrete actions needed to 
implement research results on an industrial scale, as well as 
the productive projects themselves, continue to be relatively 
limited, to a great extent because government financial sup
port is practically nonexistent.

Added to this are strong criticisms, above all related to 
biofuels’ potential impacts on the environment and the de
mand for land and water, among other things. Others point 
out that the idea of sparking rural development by fostering 
biofuels is wrong, because what should be focused on is sus
tainable production of basic foods for reasons both of food 
security and food sovereignty. While the production of food can 
be based on the population’s general wellbeing, biofuels, in 
contrast, benefit in fact mainly private consumers, whether 
national or foreign (if they are exported).

to cover one-fifth of the Valley of Mexico’s 
gasoline consumption with ethanol 
made from sugarcane, about half 

the area’s territory and the entire natural 
water supply would have to be used.  
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Biodiesel made of palm oil is part of the aforementioned 
scenario, plus the fact that the country only produces 0.1 
percent of the world’s palm oil, and that, according to the 
National Association of Oil and Edible Lard Industrialists, 
our country has increased its dependence on the international 
vegetable oil market.20 Our imports of palm oil represent 1 per
 cent of the world’s total. This, among other reasons, indi
cates that betting on this fuel is highly questionable and, for 
the moment, unviable on a large scale for reasons similar to 
those stated with regard to ethanol, and above all, given the 
intensive use of palm oil by the food processing industry.

water and Land: key LImItatIons 
on BIofueL use In mexIco In 2025

The consumption of liquid fuels in Mexico has increased and, 
according to the Sener, gasoline consumption is expected to 
rise 57 percent, and diesel, 43 percent, by 2025.21 This means 
that any use of ethanol and biodiesel would have to increase 
to be significant, at least in terms of climate change mitigation. 
In the framework of the research project titled “Socioecolo
gical Viability of the Use of Biofuels: a Review of the Coun
try’s Ground Transport Sector,” coordinated by this author, 
estimates were made concluding that the implementation 
on a national level of an E10 mix (a mix of 10 percent) would 
require using 3.2 percent of all the country’s cultivable land 
to grow sugarcane.

Assuming an approximately 32percent increase in crop 
yield, as Sagarpa suggests, the same mix in 2025 would re
quire 3.9 percent of the country’s cultivable land. However, 
considering the crop’s characteristics, estimates of potential 
cultivable land limit the area to no more than 2.9 million hec  t
ares, of which only 1.2 million can be irrigated. Considering 
that the yields for unirrigated crops are between 60 and 64 
tons per hectare, planting 1.7 million unirrigated hectares 
would cover a maximum mix of E11 in 2025. To the contrary, 
planting 1.2 million irrigated hectares, which could well ex

pect yields of 100 tons per hectare, would be sufficient for an 
E12 mix; this means that the entire potential for sugarcane 
crops in the country would barely displace 23 percent of the 
gasoline demand in 2025.

The same estimate for the Valley of Mexico Metropolitan 
Area (zmvm) shows that an E20 mix for 2025 would require 
an equivalent of 44 percent of the area’s land surface to be 
planted if yields per hectare increased. This is the dimension 
of the demand for land of an energy vector like ethanol. With 
regard to water, the cost of ethanol is clearly high; suffice it 
to say that the natural availability of water in the zmvm is about 
4 224 gigaliters, which means that with that amount, an E20 
mix would barely cover the city’s requirements, but it would 
be slightly short —5 percent— for that mixture in 2025. In 
other words, to cover onefifth of zmvm’s gasoline consump
 tion with ethanol made from sugarcane, about half the ar
ea’s territory and the entire natural water supply would have 
to be used. Of course, this argument is only for comparative 
purposes, since it is clear that the concrete impacts will occur 
in the sugarcaneproducing regions where disputes over land 
and water use could well arise or intensify.

 With regard to the production of biodiesel made from 
palm oil, the results obtained suggest that if current national 
palm output were all used to make biodiesel, leaving noth
ing for the food industry, it would only be enough to cover a 
B11 mix for the zmvm, since nationally it would not even re  p
resent 1 percent of the mix. To achieve a national B5 mix, 
the land planted with oil palms would have to increase six 
fold, thus sharpening the demand for land and water. The 
amount of water required for a B7 mix nationwide would be 
the equivalent of all the natural water available for the en
tire zmvm.

The current yield of oil palms per hectare is low, but it is 
estimated that it will double by 2025, reaching standards like 
those in Asia’s main palm producing countries. This explains 
the fact that the projections for 2025 register an increase 
in the water footprint, while land surface is reduced practi
cally a third. Nevertheless, if this yield scenario is not achieved, 
the demand for land would increase, although cer  tainly face 
important limits given other uses for the land, including con
 servation or ecological balance. This is exactly what has oc
cu rred in the world’s most important palmoil pro  ducing 
coun tries, and is also already starting in Mexico because it is 
becoming a threat in areas of high biodiversity in Chiapas.

Given all this, the surface area required for a national B20 
mix would be the equivalent of the entire area of the states of 

the idea of using biofuels in the country 
based on first-generation technologies 

is extremely limited in the best of cases, 
essentially due to their intensive use 

of land and water. 
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Tlaxcala and Morelos combined. However, if yield/hectare 
remains completely unchanged, that surface area would dou
ble, that is, it would be the equivalent of the states of Queré
taro, Morelos, and Mexico City’s Federal District together. 
What is more, if European Union data are correct in the sense 
that the total emissions associated with first ge neration bio
fuels’ life cycle are higher than expected —particularly palm, 
soy, and rapeseed oil create more emissions than petroleum 
(10595gr of co2e/Mj versus 87.5gr of co2e/Mj)—, emissions 
savings in Mexico would be nonexistent.22 On the contrary, 
they would be more polluting the higher the mix level.

We can conclude, then, that the idea of using biofuels in 
the country based on firstgeneration technologies is extre mely 
limited in the best of cases, essentially due to their intensive 
use of land and water. The potential for biofuels, in the best 
of cases, then, would only displace 20 percent of gasoline with 
sugarcane ethanol (the maximum mixture that conventional 
gasoline engines can use) and not more than 5 percent of die
sel with palmoilbased biodiesel. Naturally, other kinds of 
inputs can be added that would, however, also have to com
pete not only for land, but for water.

The possible emissions savings —only in the case of 
ethanol, since in the case of biodiesel, it would actually be the 
reverse— does not seem in and of itself to be something that 
would justify the enormity of the gamble. Neither is the sup
 posed reactivation of the Mexican countryside, since it is a 
badly focused measure. This is not only because of the kinds 
of inputs required for producing biofuels and since they are 
a long way from any attempt at guaranteeing food security 
in the context of climate change, but also because of the agro
industrial form of cultivation, which, far from favoring the 
peasantry, tends to benefit big producers.

So, the proposal to use biofuels in Mexico, more than 
creating clear benefits, presents a negative balance sheet 
that spreads the impact, complicating it, since it is not limited 
to the atmospheric and the socioenvironmental costs that 
the oil industry creates. It also involves the use and abuse of 
water and soil in the sphere of rural production, the potential 

loss of biodiversity, and the relative erosion of security and 
food sovereignty.

The alternatives for mitigating climate change in Mexi
co seem clearer and more justified. They include actions like 
reducing energy waste (efficiency); developing solar energy, 
above all thermal; longterm planning of soil use; conserv
ing biodiversity; recovering rivers and soil; improving waste 
management; and reformulating the regional and national 
urban transportation system, among other issues associated 
with reducing the vulnerability of peoples and, therefore, of 
socioeconomic inequalities.
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