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Abstract 

This report is aimed at providing a summary of the field of biofuels: the production of liquid 

fuels from plants. Biofuels are not aiming at solving the world energy problem, but rather at 

providing a viable alternative to the transportation fuels which are presently derived almost in 

their entirety from imported oil. Rising oil prices, instabilities in the oil-producing regions of the 

world and greenhouse gas emissions from fossil fuels provide the motivation behind a field in 

ferment. 

As opposed to other renewable intermittent energy technologies such as photovoltaic cells and 

wind farms, which require (currently inefficient) electrical storage mechanisms in order to 

function reliably over long periods of time, plants absorb solar energy and store it chemically 

inside their biomass. It is estimated by our report that 1TW of average power is stored into 

available for biofuel production biomass in the United States only (the global power 

consumption is during the year 2007 at 15TW). Even if a small fraction of that stored energy can 

be retrieved from the biomass, a significant portion of motor fuel could be replaced. 

The first chapter summarizes the present global situation in terms of energy demand, CO2 

emissions and oil consumption. Chapter 2 provides a basic background on biofuels and examines 

their potential from an energy perspective. Chapter 3 provides an overview of the biofuel 

landscape in the United States, which is currently relying on ethanol fuel derived from corn 

kernels to provide 3% of its transportation fuels, although this type of ethanol could not be 

expanded into large scale. Chapter 4 examines the details of producing ethanol from the 

cellulose molecules that comprise the plant walls, which, if harnessed properly, can have much 

higher efficiencies and energy outputs than crop-derived ethanol because it can consume non-

traditional biomass which is not used directly for other purposes. Chapter 5 describes briefly 

other biofuel production techniques, such as Biodiesel (popular in Germany), sugarcane-derived 

ethanol (successful in Brazil), Biobutanol and algae cultivation. Finally, we summarize the report 

in chapter 6. 
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1 Review of the energy demand trends in the 

world  

1.1 World energy demand  

 

Figure 1 : World energy consumption [1] 

In order to understand the impact that biofuels may have in the world economy and energy 

demand, we first need to understand the trends in world energy consumption. Figure 1 shows 

the global energy consumption per sector in unites of billion of barrels of oil equivalent (bnboe) 

[1]. It is clear that since 1971 the demand has doubled, and it is expected to nearly double by 

2030. Currently 15TW of power is consumed on average around the world [2], from which 

roughly 18% goes to transportation. The exact values fluctuate from country to country; for 

example the US transportation energy demand is 28%, which is higher than the average country 

value (see Figure 5). 

Figure 2 shows where the world is getting its energy from. Most of the energy comes from the 

three large fossil fuels resources, namely coal, oil and natural gas. The next largest energy 

source is biomass, which especially in 3rd world countries is a large energy source through 

burning of firewood to supply heat. Nuclear power is on average a very small contribution, 

although some countries may utilize it more (e.g. France which gets the majority of its electrical 


