Biofuels, Food, and the Biosphere

A. General premises:

1. Any crop that competes for land, water, or energy that is used for food production is likely to increase food prices and cause more hunger.

2. The world population currently uses 1 billion vehicles, and likely 2 billion by 2020.

3. If future shortages of fossil fuels drive up prices, farmers will find the economics of biofuels more favorable.

4. The future primary uses of biofuels are believed to be dominantly in transportation.

5. Cereal grain production is 80% of the global food supply, and availability per capita has declined since 1985. Dietary transitions in developing countries will increase livestock consumption of grains.

B. Some theoretical advantages of biofuels over fossil fuels:

1. Biofuels, in a closed-loop production-consumption system*, can fix carbon dioxide, be combusted, and release an equivalent amount of carbon dioxide. (carbon neutrality)

2. Biofuels can be grown in many regions that have limited fossil fuels availability, diminishing the potential geopolitical and balance of payment problems with fuel imports.

C. Realities/limitations of most present and proposed biofuel production systems:

· They compete with land, water, or energy resources that are used for food production (A1).  Examples – US corn-based ethanol; canola/rapeseed and soy biodiesel.  Some exceptions might include perennial switchgrass, algae, bagasse-powered sugar cane ethanol, jatropha biodiesel.

· The global biosphere cannot sustainably maintain current food production levels.  Even at present petroleum consumption levels, world resources cannot produce sufficient biofuels for all fuel needs, even assuming no food production was needed, and ignoring soil erosion & other sustainability issues.  Current annual fossil fuel consumption is >400 times the biomass of the primary productivity of the planet's current biota.** (Jeffrey S. Dukes, 2003. Burning Buried Sunshine: Human Consumption Of Ancient Solar Energy. Climatic Change 61: 31-44.)

· Few systems are self-sustaining – most require energy subsidies that in many cases are greater than combustible energy output. (temperate latitude corn ethanol, soy and canola biodiesel) (Pimentel et al. 2009. Food Versus Biofuels: Environmental and Economic Costs.  Human Ecology, 37:1-12)

· Clearing of brush, grassland, peat bogs, or forests for biofuel production emits greenhouse gasses in orders of magnitude larger than annual carbon emissions sequestered by biofuels produced. (eg. clearing rainforests for palm oil plantations may release ~90+ yrs. worth of sequestered emissions).

· Even many lands of no or low productive potential for agriculture have rangeland or other wildland/ wilderness ecosystem functions that might be lost under biofuel production regimes (eg. US Great Plains buffalo commons in switchgrass, Jatropha in S. Asian tropical scrub, poplars in temperate wetlands, etc...)

· The scientific literature suggests that algae (grown almost anywhere), switch grass ethanol (temperate grasslands), jatropha (semi-arid to sub-humid tropics), and perhaps sugar cane (tropics) may have greatest potentials of all crops that may produce high fuel energy densities and relatively low externalities.

· Cellulosic ethanol (eg. poplars and switch grass) technologies have yet to demonstrated in a commercial production system, though their energy density potential is higher than most other ethanol systems.

Biofuels are attractive for farmers, can sequester carbon, and can reduce petroleum dependency, but they are  photosynthetically limited to niche markets, barring major breakthroughs.  Their benefits for the most part come at the costs of hunger and environmental sustainability.

Many politicians find biofuels to be irresistible policy tools despite the limitations described above.  Why?

*ignoring the  land clearance that will inevitably happen in many areas for their production

**on an energy equivalence basis

