Are Biofuels Good or Bad for the Environment?
Issues

Biofuels may have an important role in reducing greenhouse gas emissions, which lead to global warming and in a more general reduction of pollution. For chemical fuels, biofuels are currently the only realistic alternative to oil based varieties, and in the UK 25% of energy emissions result from such fuels being used for the transport sector (The Royal Society, 2008: 1). Of course oil based fuels are also used for energy in other sectors. The Royal Society reports biofuels may be regarded as part of the solution to these environmental problems. However, what part each individual biofuel takes needs to be assessed.

Whether biofuels are a solution depends on which types of biofuels and methods of production are used and judged most appropriate in providing environmental benefits in the most economical way. The Royal Society report (2008: 1) argues for the importance of biofuels in environmental mitigation but hedges this by explaining that biofuels cover a wide range of crops and production processes, that environmental and economic aspects of the complete ‘life-cycle’ must be considered, and that environmental and social aspects of land use must also be considered. The Royal Society report explains, however, that land use is an issue for all food or fuel crops (page 62). The report explains that each biofuel must be judged individually, that the environmental effect of the whole life-cycle of production and use must be taken into account, land use and the balance between biofuel production, agriculture, water, biodiversity, and the environment in general must be examined, and global effects must be addressed not just local effects. 
Arguments
The Royal Society report (2008: 20) argues for facilitation of technology transfer to improve efficiency of biofuel production in developing countries. It (page 42) states “Policies supporting biofuel development need to incentivise those processes that are the most efficient use of land”. The report also explains that economics determines that biofuel crops will be grown on the most productive land, so policy should ensure that ‘marginal or abandoned land’ is also used to lessen environmental impact (The Royal society, 2008: 20-21). The problem here is that a fast increase in biofuel production would mean agriculturally productive land and environmentally important land would be used before policies are in place to prevent this.

It is also important to test biofuels and biofuel blends from a range of types and producers compared with oil based fuels. Tests for engine efficiency and emissions should be conducted under realistic driving conditions (Science Communication Unit, 2008: part a). Development of the various types of biofuel is ongoing and they each have differing costs and benefits according to crop type, land use, production techniques, re-cycling and re-use rates, and quality of the fuel produced.
At present most biofuel production is of a type termed ‘first generation’; research and some production is also being carried out into ‘second generation’ biofuels. Second generation biofuels (crops grown exclusively for biofuels) generally have a lower carbon impact as they are produced from crops that are not used for food and that have a lower environment impact. To achieve this, production of biofuel from lignocellulose
 plant material (contained in wood and grasses) is required and this is hard to break down. Biofuels could be produced from trees and grasses, which have the advantage of being similar to plants that would grow in the wild anyway, and can replenish degraded land. In addition, grasses are a perennial crop and require less energy and fertiliser than annual crops (Science Communication Unit, 2008: part h). In a House of Commons Environmental Audit Committee report (2008: 17) titled “are biofuels sustainable” a chart represents wood, grass, and recycled oil as unequivocally environmentally preferable to diesel and petrol. So second generation biofuel research and develop needs to gain priority.
R&D is also needed to ensure biofuel can be produced efficiently and to sufficient quality standards. If quality standards are too low this can result in increased environmental damage relative to oil based fuels (Science Communication Unit 2008: parts a, f). If quality second generation biofuels can be manufactured this would enable meeting the European Union target of 10% production of biofuels without causing environmental damage and greenhouse gas rise from clearing natural land for production of intensively farmed  non environmentally friendly crops (Science Communication Unit 2008: parts b, d, and e). In the near future land that is set aside by the European Union can be used for production of biofuels, so avoiding the food/fuel production conflict (though this still can have environmental biodiversity costs by replacing more natural environments and habitats). After this set aside land is used up for biofuel, the conflict between food and fuel could become greater.

Wrong choices would result in higher food prices and lower environmental gains or even in losses from biofuel production. According to the Royal Society (2008: 47) land use "estimates make it clear that there is no realistic prospect of the UK becoming self-sufficient in biofuels for transport for anything more than low replacement levels of use". The report emphasizes that to mitigate this, ways of combining food and fuel production and increasing use of waste food for fuel production should be found. Too much reliance on first generation biofuels and a fast increase in production could also cause rapid food inflation, replacement of natural plant and wildlife habitats, and/or importing of biofuel from countries that clear forest to produce crops (imports also increase environmental costs from transport).

Without careful management, these problems could occur before the mitigating steps of encouraging synergies between food and fuel production are taken. The Royal Society report (2008: 48) explains mitigating steps “For example, using wheat grain to produce bioethanol and the straw to generate process heat and electricity results in delivered energy that is much greater than for other combinations…”. Clearing of forest or grassland for crop production causes a slowing of uptake of greenhouse gasses that can result in high environmental cost. Intensive farming with a high use of chemical fertilisers especially Nitrous Oxide and pesticides is also environmentally expensive (The Royal Society, 2008: 8). These effects must be assessed systematically, and needs to be judged against environmental criteria before conclusions can be reached on the carbon effect of particular biofuels and the amount of toxins produced. Modelling techniques for this assessment are only partially developed as yet (The Royal Society, 2008: 44, 45, 52). Results should mean some biofuels are encouraged and others discouraged.
Needs for energy security may conflict with that for environmental improvements and encourage a short-term focus on production of biofuels that are not suitable on environmental grounds.
It is important that any second generation and/or the most efficient and effective first generation biofuels be encouraged via life-cycle efficiency targets, government funding of research, development of promising sustainable biofuels, and economic methods such as subsidies and tax reductions. Longer term interdisciplinary research should be encouraged on using micro-organisms to break down biological products (e.g. lignocellulose and waste products) and produce biofuel; this can reduce the amount of land used in biofuel productions, and increase re-use. Re-use could include that of plant material for the chemical industry (The Royal Society, 2008: 61). The market alone would not take into sufficient account environmental costs of choices that are otherwise cost effective. The report argues that to improve choices made, a systematic internationally agreed approach to measuring of environmental life-cycle costs is required, and targets and financial incentives should be based on these results rather than a broad and general target for biofuels increase. This assessment must also take into account air and water quality issues (Science Communication Unit, 2008: part c) that may be hard to measure, such as the effect of toxins from fuel emission (oil based and biofuels) on health and the environment.

Efficiency in the production process depends on how crops are grown and transported, rates of re-use, efficiency of biofuels when used and emission rates through the supply chain. Greater efficiency within the biofuels supply chain could be achieved by integrating biorefineries to achieve maximum reuse and recycling of products, linking biofuel development with engine development, and with the collection of suitable waste products for use in biofuel production. It is also important to improve public awareness of biofuels by ensuring the public are involved and informed.
Conclusion
Policies should aim to gain the best combination of environmental benefits. It is not possible to say definitely that all biofuels must cease, or must continue; instead, biofuels must be assessed individually for their current environmental cost and future potential. Those biofuels proved positive to the environmental should be encouraged via regulations and financial mechanisms. This is especially important with biofuel technologies that show longer term potential but are not economic in the short run. In the near future, it is unsafe to assume that biofuels alone will solve problems from demand for fuel even in the transport sector only, so other integrated mechanisms are also needed in order to reduce transport use and/or improve efficiency, including transport policy and more efficient vehicles.
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� “Plant cell walls are composed of lignin and cellulose, which provide mechanical strength. Can be broken down to lignin and cellulose or used directly as a feedstock. ” (The Royal society, 2008: 76)
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