The potential of ethanol to aid Ireland meet the Biofuels Directive
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The EU Biofuels Directive (2003/30/EEC) set a target of 5.75% of petrol and diesel consumption in transport to be replaced by biofuels in 2010 [1]. Sustainable Energy Ireland’s (SEI) Liquid Biofuels Strategy Study [2] outlines the difficulty in meeting these targets with indigenous fuels, such as ethanol and biodiesel generated by energy crops in Ireland. The prime difficulty expressed relates to loss of food production. 

This paper examines the potential of ethanol production from barley, sugarbeet and wheat in a three year rotation. Sugarbeet faces significant challenges in Ireland currently relating to the sugar quota and to price reductions. There are concerns that this will eventually lead to a situation where Ireland will not produce sugar. In 2003, Ireland produced of the order of 1.7 million tonnes of sugarbeet on 32,000 ha of land. 

The utilisation of agricultural land is also explored to test the findings of the SEI study. Two scenarios are generated; one restricted to short term land availability for transport fuel production and the second based on long term availability. 

In the short term, land under sugarbeet, and set aside land are considered, comprising 62,000 ha. The results show that ethanol produced in this scenario could generate 2.4% of the energy value of petrol and diesel. 

In the long term scenario, land that was arable in the past 50 years but is not now under crop is also included, increasing the total to 662,000ha . The results from this scenario indicate that ethanol produced in this land could generate 25.4% of the energy value of petrol and diesel. 

Parasitic thermal demand in producing ethanol is of the order of 34% of the energy of the ethanol. This means that if miscanthus were grown to meet this demand, every 1000 ha under sugarbeet for ethanol production would require 214 ha under miscanthus. However, the straw associated with barley and wheat grown to produce ethanol if combusted would satisfy the thermal parasitic demand of ethanol produced from all three crops.

This paper considers the technical potential of ethanol production only. Based on the analysis undertaken, the amount of ethanol produced in the short term scenario is sufficient to satisfy the captive fleet of all buses and trains in Ireland. Alternatively 110,000 cars could be powered on 100% ethanol or 2.2 million on E5. The paper also shows that a typical bus requires 25.7 ha of land under ethanol crops; a car requires 0.6 ha of land under ethanol crops.

