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I. THE ISSUE

With carbon dioxide (CO2) levels currently at 387 parts per million (ppm), debate has been going 

on regarding which fuels can be used, as opposed to oil and gas, to bring CO2 levels down. In 

recent years, biofuels have been used as an alternative fuel. While biofuels may bring down 

carbon levels in the short term, use of this fuel has raised food and extraction costs, food 

shortages, and damage to farmlands. With other alternative fuels that require less effort, while 

better from a technological standpoint, biofuels may help alleviate the energy crunch, but they are 

not a long-term solution to the carbon crisis. 

II. THE IMPORTANCE OF DISCUSSING BIOFUELS

Biofuels have yielded mixed results. A June 2006 report from the Proceeding of the National 

Academy of Sciences of the United Stats of America (PNAS) states that ethanol creates 25% 

more energy than taken out and some other biofuels can create 93% more energy then extracted 

(Hill, Jason, Erik Nelson, et al. PNAS, 2006). The report also notes that 41% of greenhouse gas 

emissions (GHG) are reduced in combustion and production of ethanol. 

The report also states that a fuel to replace oil and gas must have excellent environmental 

benefits, enough economic efficiency to meet the current energy demand, and a positive Net 

Energy Benefit (NEB), meaning that it receives more energy than it loses. The research 

concludes that despite concerns of the negative energy impacts, there is no conclusive research 

that production results in a negative NEB. However, the NEB of biofuels can be mixed 

depending on the source. For example, corn, a high input biofuel, has a 25% NEB, while soybean 

diesel has an NEB of 93%.
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A 2009 United Nations report echoed the findings from PNAS. In their analysis, depending on 

the way the type of biofuel and its production method, there can be a net savings up to 80% of 

GHG, compared to fossil fuels (United Nations Environment Programme, 2009). The report also 

mentions that less energy-intensive fuels, such as biomethane, produce the greatest NEB (see 

Table 1 in Appendix).

The report mentions some biofuels are limited by their region in terms of growth. Brazil, for 

example, has the advantage of a subtropical climate, in which they can grow a less intensive fuel 

such as sugar cane, in contrast to sugar beets, which are grown in a more temperate climate with 

more fertile land. Another example is Canada’s wheat ethanol, which has a lower extraction cost 

then corn. 

The UN report also supports the concept of sustainable biofuels made from waste and residue. 

One example of this is Germany’s Renewable Energy Law. This law allows for tariffs for set feed 

from organic residue to make bio gasoline. This is a competitive alternative to the German fossil 

fuel industry. 

Despite these reports supporting biofuels in some capacity to fight climate change, biofuels can 

also have many negative effects. The increased demand for biofuels has caused global food prices 

to go up.  A survey by the International Monetary Fund (IMF) in October 2007 (Mercer-

Blackman, Valerie, Hossein Samieri, et al. 2007) points out that higher demand in Europe and the 

United States has lead to a rise in soybean and corn prices. This demand increase had spill-over 
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effects into livestock costs, as well as alternative crops, because of the switch in global demand. 

The analysis also mentioned that developing countries like Afghanistan have been hurt the most 

by the price increases (See Chart I in Appendix).

 

The World Economics Outlook (WEO), October 2007, also pointed to the biofuel demand as a 

source increased food costs, which caused a 36.4% increase on worldwide headline inflation 

(International Monetary Fund, 2007). The least developed nations have been affected the most 

because of this inflation. This hurts developing farmers the most, as they have to compete with 

farmers in developed countries. 

The report noted that developed countries offer high subsidies to promote the industry.  For 

example, some U.S. states require a 10% blend of ethanol in normal gasoline, while offering tax 

credits of 51 cents and $1 per gallon of biodiesel and ethanol to blenders. These credits go against 

the revenue the blenders make from the sale of mixed bio gasoline. The U.S. would like to have 

7.5 billion gallons of renewable energy by 2012. The European Union (EU) has tariffs on 

biofuels, ranging from ethanol to feedstock diesel (see Table II in Appendix). The EU has 2050 as 

its target date for 10% of all energy produced being biofuels. 

Subsidizing industries can overstate or understate the price of a product or a service. This can 

greatly influence the price of a biofuel, but have spill-over effects, as exemplified by the 

increased demand for food stocks and declining food supply. The WEO recommends that 

countries with a higher NEB trade with countries that don’t have a comparative advantage (i.e. 

Brazil’s sugar cane ethanol). The IMF suggests that subsidies for biofuels by developed nations 
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can be cut to level the competitive playing ground for other nations. 

Land damage is another problem that has been raised with biofuel production. Miguel Altieri and 

Elizabeth Bravo argue that the rush to accommodate the increased demand of biofuels as a way 

of reducing GHG may hurt the environment more than it improves it (Altieri, Miguel, Elizabeth 

Bravo, 2007). Altieri and Bravo show many examples of biofuels having gone wrong all across 

the Americas. Iowa and South Dakota allocate greater than 50% of their corn allocation to the 

creation of ethanol. Altieri and Bravo argue that this is an inefficient use of food, as ethanol only 

accounts for 3% of total fuel demand, even though it accounts for 20% of all United States corn 

production. 

The report also questions the purpose of Latin America’s biofuel production due to damaged 

land. The authors note that Brazil would need an extra 60 million hectares of land to clear for soy 

extraction. To go along with the predicted increase in demand for sugar cane biofuel, Brazil will 

need 5 times its current land capacity (6 million to 30 million hectares) in twenty years. This will 

result in much deforestation similar to that of the Pernambuco region, which now only has 2.5 % 

of its original forest left.  The authors suggest that by discounting the land now in order to 

produce sugar cane ethanol, the marginal net benefit of the land for future use will decrease.

Biofuels, as shown, can be a mixed blessing. Hill, Nelson et al. mention that there is no evidence 

of extraction of energy requiring more effort than receiving. The UN's report supports the same 

findings as Hill, Nelson et al, and goes on to mention that biofuels that come from grain, waste, 

and manure are the most energy efficient, because they need less extraction. The IMF's 2007 
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WEO is less optimistic about biofuels, compared to the other two reports. They argue that the 

increased demand for food has increased prices, caused food shortages, and hurt developing 

nations the most, thanks to developed nations subsidizing the industry. Those fuels that use less 

energy to produce, such as Brazilian sugar cane, should be traded with countries that do not have 

a comparative advantage, according to the WEO. Altieri and Bravo argue that extracting land for 

biofuels, especially for Brazil’s sugar cane ethanol; run the risk of severe deforestation as global 

demand for the product goes up.  

III. THE CAUSES OF THE DEMAND FOR BIOFUELS

As discussed in the above section, the increased production of biofuels has had positive and 

negative effects. To help understand the issue of biofuels, one needs to know the origins of the 

debate. Two major reasons why biofuel production has increased recently are concerns with 

green house gas emissions (GHG) and insufficient supplies of energy to replace non-renewable 

resources such as oil.

Countries are attempting to cut global GHG down from the current level of 387 ppm, which is 

considered well above the threshold of 350 ppm for a safe amount of GHG in the atmosphere. 

This occurs when gases like water vapour and CO2 are trapped within the Earth’s atmosphere. 

While trapped, they absorb heat from the sun, increasing temperature on the surface. This may 

affect the weather, and also have social and economic costs.  

A large portion of GHG comes from CO2 from the by-products of fossil fuels. Approximately 

80% of all carbon emissions emitted into the atmosphere come from either coal or fossil fuels 
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such as oil and gas (International Energy Outlook, 2009). At the same time emissions are rising, 

the oil supply of the Earth is dwindling. The 2009 Oil Market report says demand will increase in 

2010 (Oil Market Report, 2009, IEA), thanks in no small part to increasing populations and 

emerging markets like China and India becoming global economic players. These have 

contributed to the idea of Hubert’s Peak, which states that once the maximum amount of oil is 

extracted from the Earth, production will steadily decline.  

This correlates to what Lester Brown identifies as three ways to look at peak oil: currently falling 

production, the point at which production will fall, and rising production (Brown, Lester, 2008). 

Brown notes that the United States, Venezuela, and the United Kingdom are countries in which 

production has declined, as their supply for extraction has dwindled (47 % decrease in the U.S.). 

Mexico and Saudi Arabia are countries in which production will fall in the near future, while 

Canada is still producing oil, thanks largely to the Alberta Tar Sands. The tar sands pumped out 

1.31 million barrels of oil in 2008, and this will triple to 3 billion barrels by 2018 (Oil Sands, 

2009).  Despite having plenty of reserves, the costs are often high, in large part to labour (the cost 

of extracting the bituminous sands and training people to do so); the capital required for building 

new mines (a 37% increase); and local environmental damage in terms of land, water, and air 

(529 million cubic metres of water would be needed to produce 3.3 billion barrels of oil per year) 

(National Energy Board of Canada, 2006).  By using water to make energy from the tar sands, the 

future use of local natural resources would be discounted, which would make the creation oil 

from the tar sands more costly as the marginal net benefit declines. 

These two factors have politicians, businesses, and some environmentalists looking to biofuels as 
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an alternative. Some reports say that by 2030, 2.6 billion people will be dependent on biofuels 

(Rosillo-Calle, Frank, Peter de Groot, et al, 2007).

What are biofuels? They are fuels made of “renewable biological resources for use in diesel 

engines” (Biodiesel Advisory Council of Manitoba, 2005). Some examples of biofuels include, 

corn, wheat, manure, and residue. Biofuels can be very energy intensive (Category I) to 

minimally intensive (Category IV) (see Table III Appendix). Category I has the least NEB, while 

Category VII has the most. Mixing various biofuels with gasoline reduces oil dependency from 

producers, and less oil production will be needed. 

IV. RECOMMENDATIONS FOR THE BIOFUEL DEBATE

As discussed, biofuels can reduce the impact on environmental life cycles, depending on their 

NEB. However, with increased global food costs and damage to fertile land, biofuels cannot be a 

long term solution to supplying the world’s energy needs and cutting GHG. Biofuels must only 

be a temporary transition from fossil fuels to a complete green-energy economy. 

Governments must plan a quicker transition by investing in more green technology research and 

development (R&D). Canada is lagging behind the United States in terms of spending on green 

R&D per capita by a ratio of 18:1, and even further behind the U.S. in sustainable energy 

investments per capita (Weis Tim, 2010). Canada could increase its commitment by re-allocating 

its tax revenue to developing more wind and solar energy. This would create new jobs and reduce 

the nation’s dependency on oil.
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Manitoba could invest more in green R&D hubs in universities across the province. These hubs 

would research at more ways to produce alternative energy. The Government of Manitoba could 

do this in an attempt to encourage small-scale development of clean fuels. For example, small 

businesses and co-operatives could provide wind and hydro energy to Manitoba citizens. To 

encourage this, Manitoba could offer various tax credits to encourage investment in these new 

enterprises. This would lower costs to citizens, due to a more competitive market for alternative 

energy (see Graph I Appendix).   

V. CONCLUSION

Biofuels have mixed returns. Hill, Nelson et al, argue that depending on the biofuel type, they can 

have a large NEB, primarily those with lower extraction costs. The UN report recommends using 

the fuels that take less energy to produce (residue, manure, etc.). The October 2007 WEO argues 

that food costs have soared due to increased demand for biofuel production and subsidies from 

developed countries. The WEO recommends that countries with a comparative advantage trade 

with other countries that do not, while cutting subsidies. Altieri’s and Bravo’s findings on 

biofuels are as harsh as those of the WEO, because of the inefficiency of producing the fuel and 

the land damage incurred in this production in the Americas, such as Brazilian sugar cane 

ethanol. The race to produce biofuels is due to increased greenhouse gases, as well as declining 

oil supply from around the world, despite Canada’s increasing supply of oil from the Alberta tar 

sands, which is expect to triple by 2018. 

Biofuels should at best be used as a transition point to a green economy run by solar, wind, and 

hydro energy. Canada and Manitoba must invest more in green R&D. Manitoba should also 
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invest in more green technology hubs at all major universities that would look at increasing 

capacity of other alternative fuels. The province can also open the door to small-scale private 

businesses and consumer and worker co-ops to create alternative energy. 
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